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9.0  AUXILIARY SYSTEMS 
 
9.1  FUEL STORAGE AND HANDLING 
 
9.1.1  New Fuel Storage 
 
9.1.1.1  Design Bases 
 
New fuel is stored in racks (Figure 9.1-1).  Each rack is composed of individual vertical cells 
which can be fastened together in any number to form a module that can be firmly bolted to 
anchors in the floor of the new fuel storage pit.  The new fuel storage racks are designed to 
include storage for 1/3 core for each unit at a center to center spacing of 21 inches.  This 
spacing provides a minimum separation between adjacent fuel assemblies of 12 inches which is 
sufficient to maintain a subcritical array even in the event the building is flooded with unborated 
water.  Space between storage positions is blocked to prevent insertion of fuel.  All surfaces 
that come into contact with the fuel assemblies are made of annealed austenitic stainless steel, 
whereas the supporting structure may be painted carbon steel.  A three inch drain is provided in 
the new fuel storage vault. 
 
The racks are designed to withstand nominal operating loads as well as safe shutdown 
earthquake (SSE) and operating basis earthquake (OBE) seismic loads in accordance with 
Regulatory Guides 1.29 and 1.13. 
 
The new fuel storage racks are located in the new fuel pit area which has a cover that protects 
the racks from dropped objects.  Administrative controls are utilized when a section of the 
protective cover is removed for handling of the new fuel assemblies. 
 
9.1.1.2  Facilities Description 
 
The location of the new fuel storage vault is shown in Figures 1.2-3 and 1.2-8. The design of 
the new fuel storage racks is shown in Figure 9.1-1. 
 
The new fuel storage vault is a reinforced concrete structure.  This vault is a part of the 
Auxiliary Building, which is a Seismic Category I Structure (See Section 3.2). 
 
The new fuel storage vault opens on to the Elevation 757 floor, but is normally covered by a 
series of hatches which are designed to withstand the effects of an OBE or SSE.  These 
hatches are removed as necessary during handling of the new fuel. 
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9.1.1.3  Safety Evaluation 
 
The center-to-center distance between new fuel assemblies is sufficient to assure keff < 0.98 
when the new fuel storage area is dry or fogged (optimally moderated).  For the fully flooded 
condition assuming cold, clean, unborated water, the value of keff is less than or equal to 0.95. 
 
The new fuel assemblies are stored dry, the 21 inch center to center spacing ensuring an ever 
safe geometric array.  Under these conditions, a criticality accident during refueling and storage 
is not considered credible. 
 
Design of the storage racks is in accordance with Regulatory Guide 1.13 and 1.29 and ensures 
adequate safety under normal and postulated accidents. 
 
Consideration of criticality safety analysis is discussed in Section 4.3.2.7. 
 
9.1.2  Spent Fuel Storage 
 
9.1.2.1  Design Bases 
 
The spent fuel racks are designed in accordance with the following listed criteria: 
 
1. The spent fuel storage racks were designed for storage of 1386 fuel assemblies.  The 

design meets all the structural and seismic requirements of Category I equipment as 
defined by the NRC Position Paper dated April 14, 1978, on spent fuel storage and 
handling applications and the references listed in Table 9.1-3. 

 
2. Burnup credit and fuel assembly placement controls are used to ensure the fuel array in 

the spent fuel racks is maintained subcritical assuming the array is fully flooded with 
nonborated water, the fuel is new with a maximum anticipated enrichment of 5.0 weight 
percent U-235 and the geometric array is the worst possible considering mechanical 
tolerances and abnormal conditions. 

  
3. The spent fuel storage facility is designed to prevent severe natural phenomena, 

including missiles generated from high winds, from causing damage to the spent fuel.  
The spent fuel storage facility, including the spent fuel racks, is Seismic Category I. 

 
4. The spent fuel storage racks are designed to withstand handling and normal operating 

loads and the maximum uplift forces generated by the fuel handling equipment. 
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5. A loss of pool cooling accident is not considered a credible accident because the pool 
cooling system is Seismic Category I and single failure proof. 

 
6. The spent fuel storage racks are designed to withstand the impact of a dropped spent 

fuel assembly from the maximum lift height of the spent fuel pit bridge hoist. 
 
7. The spent fuel storage facilities provide the capability for limiting the potential offsite 

exposures, in the event of significant release of radioactivity from the stored fuel, to well 
less than 10 CFR 100 guidelines. 

 
9.1.2.2  Facilities Description 
 
The spent fuel storage pool is a reinforced concrete structure with a stainless steel liner for leak 
tightness.  This storage pool is a part of the Seismic Category I Auxiliary Building, and is shared 
between Units 1 and 2.  Both the liner and pool walls are designed to withstand the effects of an 
OBE and SSE.  The location of the spent fuel storage pool is shown on Figures 1.2-3 and 1.2-8. 
 The storage rack configuration in the pool is shown on Figure 9.1-15.  Typical storage racks 
are shown on Figure 9.1-16. 
 
The spent fuel storage pool opens onto the Elevation 757 floor, and is protected by a guard rail 
which surrounds the pool.  The depth of the pool is sufficient to allow some 26 feet of water 
shielding (nominally) above the spent fuel.  This water depth ensures that the doses on the 
operating floor from stored spent fuel are negligibly small. 
 
The spent fuel storage racks consist of stainless steel structures with cells or receptacles for 
nuclear fuel assemblies as they are used in a reactor.  Twenty-four of these flux trap racks, 
provide 1386 storage positions in eighteen 7 x 8 cell array modules and six 7 x 9 cell array 
modules.  Figure 9.1-15 shows the layout of the storage racks in the spent fuel pool.  Each rack 
is supported by four pedestals (one rack has five pedestals) sitting on two-inch thick stainless 
steel bearing pads which spread the load on the pool floor. 
 
9.1.2.3  Safety Evaluation 
 
Design of these storage racks is in accordance with Regulatory Guide 1.13 and ensures a safe 
condition under normal and postulated accident conditions.  The distance between spent fuel 
assemblies is maintained to ensure a keff < 0.95 even if unborated water is used to fill the spent 
fuel storage pool.  Consideration of criticality safety analysis is discussed in Section 4.3.2.7. 
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The spent fuel racks are designed as free standing and are qualified as seismic Category I 
structures.  The seismic design considered fully loaded racks in water at less than boiling 
temperature undergoing a SSE.  Composite, dynamic simulations which modeled all racks in 
the pool were utilized to determine limiting loads and displacements for each rack in the pool, to 
establish limiting relative motion between racks, and to evaluate the potential for and the 
consequences of inter-rack and rack-wall phenomena in the entire assemblage of racks.  The 
racks were also checked for OBE loads and found to be satisfactory.  See section 3.8.4 for 
related pool structure information. 
 
The racks can withstand the drop of a fuel assembly from its maximum supported height and 
the drop of tools used in the pool.  The racks are also capable of withstanding accidental drops 
of the gates which cover the slots between the spent fuel pool and the transfer canal and cask 
loading pit from a height of eight feet above the top of the racks.  Electrical and mechanical 
stops prevent the movement of heavy objects over the spent fuel pool including the shipping 
casks.  The movement of the casks is restricted to areas away from the pool.  The wall which 
separates the fuel storage area from the cask loading area has been designed to restrict 
damage to the cask loading area if a cask were dropped even in a tipped position in the cask 
loading area. 
 
Loss of pool cooling and pool water events are discussed in Section 9.1.3.  Radiation sources 
and protection for the pool water are discussed in Sections 12.2.1 and 12.3.2.2.  Although the 
number of stored fuel assemblies is increased, the capacity of the pool water cleanup system is 
adequate to maintain radionuclide concentrations within design limits.  Therefore no increase in 
personnel exposures is expected. 
 
9.1.2.4  Materials 
 
The materials used in the construction of the spent fuel racks are 304 stainless, CF-3M 
stainless and 17-4 PH stainless.  The neutron poison material is a commercial product known 
as Boral and contains B4C powder in a matrix. 
 
The flux trap racks contain the following proven materials: 
 
a. Poison inner can and outer tubes:  304 stainless steel, ASTM A-666-72 Grade B 
 
b. Top and bottom grid castings:  CF-3M, ASTM A-296-77 
 
c. Threaded pedestal foot:  17-4 PH, ASTM A-564-66 
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In addition to the stainless steel material, the racks employ Boral, a patented product of AAR 
Brooks and Perkins, as the thermal neutron absorber material.  Boral is a thermal neutron 
absorbing material consisting of finely divided particles of boron carbide (B4C) uniformly 
distributed in type 1100 aluminum, pressed and sintered in a hot rolling process.  Boron carbide 
is a compound having a high boron content in a physically stable and chemically inert form.  
The 1100 alloy aluminum is a light weight metal with high tensile strength which is protected 
from corrosion by a highly resistant oxide film.  The two materials, boron carbide and aluminum, 
are chemically compatible and ideally suited for long term use in the radiation, thermal and 
chemical environment of a spent fuel pool. 
 
9.1.3  Spent Fuel Pool Cooling and Cleanup System (SFPCCS)  
 
The SFPCCS is designed to remove from the spent fuel pool water the decay heat generated 
by stored spent fuel assemblies.  Additional functions of the SFPCCS are to clarify and purify 
the water in the spent fuel pool, transfer canal, and refueling water storage tanks (RWSTs).  If a 
warning of flood above plant grade is received when the one with both reactor vessels are open 
or vented to the containment atmosphere, the SFPCCS will be modified as indicated in Section 
2.4.14 to accomplish cooling the reactor core(s). 
 
9.1.3.1  Design Bases 
 
SFPCCS design parameters are given in Table 9.1-1. 
 
9.1.3.1.1 Spent Fuel Pool Cooling 
 
The SFPCCS is designed to remove the decay heat from the spent fuel assemblies stored in 
the pool and maintain acceptable pool temperatures following a full core discharge.  The 
temperatures listed in Table 9.1-1 can be maintained for the various full core offload scenarios 
assuming the SFPCCS heat exchangers are supplied with component cooling water at its 
design flow and temperature.  If it is necessary to remove a complete core after a normal 
refueling, the system can maintain the spent fuel pool water at or below 159.2°F in the worst 
case design basis single failure scenario. 
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The SFPCCS incorporates two trains of equipment (plus a spare pump capable of 
operation in either train). The flow through the pool provides sufficient mixing to ensure 
uniform water conditions throughout the pool. Under design basis Ultimate Heat Sink 
(UHS) temperatures and heat exchanger fouling conditions, the heat load in the spent fuel 
pool is limited to 28.1E+06 BTU/hr during refueling outages. Under more favorable 
conditions, up to 50.2E+06 BTU/hr may be accommodated. Cycle specific calculations may 
be performed prior to the start of a refueling outage to determine the exact heat removal 
capability of the SFPCCS using recent heat exchanger performance testing and 
anticipated UHS temperatures; otherwise, 28.1E+06 BTU/hr may not be exceeded. The 
rate of fuel transfer from the reactor to the SFP is controlled such that, with one (1) train of 
SFPCCS in service, the SFP temperature will remain below 151.2 °F. Operating 
procedures provide the controls to ensure these limitations are met. A decay heat 
calculation is routinely performed at the end of each operating cycle to produce heat decay 
vs time curves for the core and spent fuel pool. This calculation can be used to determine 
the time to begin core offload and the rate at which the core can be off loaded. 
 
9.1.3.1.2 Spent Fuel Pool Dewatering Protection 
 
System piping is arranged so that failure of any pipeline cannot drain the spent fuel pool 
below the water level required for radiation shielding.  A water level of ten feet or more 
above the top of the stored spent fuel assemblies is maintained to limit direct gamma dose 
rate.  
 
9.1.3.1.3 Water Purification 
 
The system's demineralizer and filter are designed to provide adequate purification to 
permit unrestricted access to the spent fuel storage area for plant personnel and maintain 
optical clarity of the spent fuel pool water surface by use of the system's skimmers, 
strainer, and skimmer filter. 
 
9.1.3.1.4 Flood Mode Cooling 
 
Section 2.4.14 presents the design basis operation of the SFPCCS when it may be used 
for reactor core cooling during flooded plant conditions. 
 
9.1.3.2  System Description 
 
The SFPCCS, shown in Figure 9.1-3, consists of two cooling trains (plus a backup pump 
capable of operation in either train), a purification loop, and a separate skimmer loop.  The 
electrical logic control diagrams for this system are shown in Figures 9.1-4 and 9.1-5. 
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The SFPCCS removes decay heat from fuel stored in the spent fuel pool.  Spent fuel is placed 
in the pool during the refueling sequence and stored there until it is shipped offsite or the spent 
fuel assemblies may be placed in interim storage at WBN Independent Spent Fuel Storage 
Installation (ISFSI) (Section 9.1.6).  The system normally handles the heat load from either a full 
core or 1/3 of a core freshly discharged from each reactor plus the decreasing heat load from 
previously discharged fuel.  Heat is transferred from the SFPCCS through the heat exchangers 
to the component cooling system.   
 
When the SFPCCS is in operation, water flows from the spent fuel pool to both spent fuel pool 
pump suctions, is pumped through the tube side of the heat exchangers, and is returned to the 
pool.  Each pump's suction line, which is protected by a strainer, is located at an elevation four 
feet below the normal spent fuel pool water level, while the return line contains an anti-siphon 
hole near the surface of the water to prevent gravity drainage of the pool. 
 
While the heat removal operation is in process, a portion of the spent fuel pool water may be 
diverted through a demineralizer and a filter to maintain spent fuel pool water clarity and purity.  
This purification loop is sufficient for removing fission products and other contaminants which 
may be introduced if a fuel assembly with defective cladding is transferred to the spent fuel 
pool. 
 
The spent fuel pool demineralizer may be isolated, by manual valves, from the heat removal 
portion of the SFPCCS.  By this means, the isolated demineralizer may be used in conjunction 
with a refueling water purification pump and filter to clean and purify the refueling water while 
spent fuel pool heat removal operations proceed.  Connections are provided such that the 
refueling water may be pumped from either the RWST or the refueling cavity of either unit, 
through the demineralizer and filter, and discharged to the refueling cavity or RWST of either 
unit.  Connections are also provided to allow cleanup of the water in the transfer canals.  Water 
can be drawn from the canal, and is pumped by a refueling water purification pump through the 
spent fuel pool demineralizer and a refueling water purification filter before being returned to the 
transfer canal. 
 
To further assist in maintaining spent fuel pool water clarity, the water surface is cleaned by a 
skimmer loop.  Water is removed from the surface by the skimmers, pumped through a strainer 
and filter, and returned to the pool surface at three locations remote from the skimmers. 
 
The spent fuel pool is filled with water that is at least 2000 ppm.  Borated water may be supplied 
from the RWST via the refueling water purification pump connection, or by running a temporary 
line from the boric acid blender, located in the chemical and volume control system directly into 
the pool.  Demineralized water can also be added for makeup purposes (i.e., to replace 
evaporative losses) through a connection in the recirculation return line. 
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The spent fuel pool water may be separated from the water in the transfer canal by a gate.  The 
gate is installed so that the transfer canal may be drained to allow maintenance of the fuel 
transfer equipment.  The water in the transfer canal is pumped via a refueling water purification 
pump (RWPP) to a RWST.  The transfer canal will be refilled from the RWST by the RWPP 
when the maintenance is complete. 
 
An alternate method when the transfer canal water is outside the chemistry limit for use in the 
RWST is to pump the transfer canal water to the chemical and volume control system (CVCS) 
holdup tank via the RWPP.  The water will be pumped back to the transfer canal via the CVCS 
holdup tank recirculation pumps. 
 
A description of the operation of the SFPCCS during flood mode operation is given in Section 
2.4.14. 
 
9.1.3.2.1 Component Description 
 
Spent fuel pool cooling and cleanup system codes and classifications are given in Section 3.2. 
Equipment operating parameters are given in Table 9.1-2. System design parameters are given 
in Table 9.1-1. 
 
Spent Fuel Pool Pumps 
 
The two pumps are horizontal, centrifugal units.  They circulate spent fuel pool water through 
the heat exchangers, demineralizer, and filter.  The pumps are controlled manually from a local 
station.  A third pump is installed to serve as a backup to either of the two pumps normally used 
for cooling the spent fuel pool water (refer to Section 2.4.14 and Section 9.1.3.3.1).  
 
Spent Fuel Pool Skimmer Pump 
 
This horizontal, centrifugal pump circulates surface water through a strainer and a filter and 
returns it to the pool. 
 
Refueling Water Purification Pumps 
 
These horizontal, centrifugal pumps are used to circulate water from the transfer canal, the 
refueling cavity and the RWST through the spent fuel pool demineralizer, and a refueling water 
purification filter.  The pumps are operated manually from a local station. 
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Spent Fuel Pool Heat Exchangers 
 
The spent fuel pool heat exchangers are of the shell and U-tube type with the tubes welded to the 
tube sheet.  Component cooling water circulates through the shell, and spent fuel pool water 
circulates through the tubes. 
 
Spent Fuel Pool Demineralizer 
 
This flushable, mixed-bed demineralizer is designed to provide adequate fuel pool water purity for 
unrestricted access by plant personnel to the pool working area, and to maintain water visual 
clarity. 
 
Spent Fuel Pool Filter 
 
The spent fuel pool filter is designed to improve the pool water clarity by removing particles which 
obscure visibility. 
 
Spent Fuel Pool Skimmer Filter 
 
The spent fuel pool skimmer filter is used to remove particles which are not removed by the 
strainer. 
 
Refueling Water Purification Filters 
 
The refueling water purification filters are designed to improve the clarity of the refueling water in 
the refueling canal or in the RWST by removing particles which obscure visibility. 
 
Spent Fuel Pool Strainer 
 
A strainer is located in each spent-fuel pool pump suction line for removal of relatively large 
particles which might otherwise clog the spent fuel pool demineralizer or damage the spent fuel 
pool pumps. 
 
Spent Fuel Pool Skimmer Strainer 
 
The spent fuel pool skimmer strainer is designed to remove debris from the skimmer process 
stream. 
 
Spent Fuel Pool Skimmers 
 
Two spent fuel pool skimmers are provided to remove water from the spent fuel pool water 
surface in order to remove floating debris. 
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Valves 
 
Manual stop valves are used to isolate equipment, and manual throttle valves provide 
flow control.  Valves in contact with spent fuel pool water are of austenitic stainless steel 
or equivalent corrosion resistant material. 
 
Piping 
 
All piping in contact with spent fuel pool water is austenitic stainless steel.  The piping is 
welded except where flanged connections are used to facilitate maintenance and access 
to shadowed fuel storage cells. 
 
9.1.3.3  Safety Evaluation 
 
9.1.3.3.1 Availability and Reliability 
 
The SFPCCS is located in a Seismic Category I structure that is tornado missile 
protected.  Active components of the cooling portion of the system are located above 
the design basis flood level in the Auxiliary Building (Section 2.4.14).  The SFPCCS heat 
removal equipment is designed to remain functional for the design basis earthquake and 
within the required stress limits for the operational basis earthquake. 
 
Electrical power is supplied from emergency power buses to each of the spent fuel pool 
pumps.  Each pump is connected to these emergency power buses so that it receives 
power from a separate diesel generator set should offsite power be lost.  The use of 
emergency power buses assures the operation of these pumps for open reactor cooling 
during plant flooding conditions.  This manually controlled system may be shut down for 
limited periods of time for maintenance or replacement of malfunctioning components. 
The pool is sufficiently large that an extended period of time would be required for the 
water to heat up appreciably if cooling were interrupted (see Table 9.1-1).  In the event 
of a failure of one spent fuel pool pump, the backup pump would be aligned and 
operated.  In the event of loss of cooling to one spent fuel pool heat exchanger, cooling 
of the spent fuel pool water could be maintained by the remaining equipment; however, 
the reduced heat removal capacity would result in elevation of the spent fuel pool water 
equilibrium temperature to a higher, but acceptable, temperature. 
 
In the event that cooling capability were lost for an extended period, the pool water 
temperature would approach boiling.  At the maximum decay heat production rate, the 
water loss by vaporization would be about 102 gpm.  A seismically qualified line is 
available from the common discharge of the refueling water purification pumps to the 
spent fuel pool cooling loop.  All piping, valves, and pumps from the RWST to the 
common discharge of the refueling water purification pumps are seismically qualified.  
Other sources for makeup available are the demineralized water system and the fire 
protection system.  A sufficient portion of the fire protection system is a Seismic Class I 
system.  Fire hose stations located on seismic and non-seismic piping in the fire 
protection system are capable of supplying a sufficient quantity of makeup water.
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9.1.3.3.2 Spent Fuel Pool Dewatering 
 
The most serious failure of this system would be complete loss of water in the storage pool.  To 
protect against this possibility, the spent fuel pool cooling suction connections enter near the 
normal water level such that it cannot be lowered appreciably by siphoning.  The cooling water 
return line contains an anti-siphon hole to prevent draining of the pool.  These design features 
assure that the pool cannot be drained below four feet of normal water level (normal water level 
in the spent fuel pool is approximately 26 feet above the top of the stored spent fuel). 
 
The transfer canal has a drain connection in the bottom of the canal.  The line runs upward, 
embedded in concrete, to a level about 13 feet below the normal pool surface.  The line 
continues embedded, dropping below the bottom of the transfer canal.  At the high point of the 
drain line, a siphon breaker line connects into the drain line, terminating in the canal above the 
normal pool surface.  A valve in this line is locked open at all times except when the canal is to 
be drained.  The transfer canal is isolated from the spent fuel pool with a sectionalizing gate 
during "Transfer Canal Dewatering", (draining operation).  With this arrangement, if the transfer 
canal drain line ruptures, the pool level will not be affected.  If the transfer canal drain line 
ruptures with the syphon valve open and the sectionalizing gate open, 13 feet of water will be 
above the fuel assemblies in the storage racks. 
 
9.1.3.3.3 Pool and Fuel Temperatures 
 
The cooling of the spent fuel assemblies stored within the storage racks has been analyzed for 
effective and adequate cooling under all postulated pool storage conditions. 
 
Two discharge scenarios have been evaluated for both single and dual SFP cooling train 
operation. Case one considers a full core discharge while a second case considers a full core 
discharge following a normal refueling. Each case considers the accumulated decay heat of all 
previously discharged spent nuclear fuel assemblies stored in the SFP. Maximum bulk water 
temperatures for each core off load scenario are given in Table 9.1-1. Following unit shutdown, 
a decay time of approximately 33 days prior to the completion of core offload is required to 
maintain the total SFP decay heat below 28.1E+06 BTU/hr design basis limit. 
 
For full core offload following a normal refueling outage (Emergency Offload), it is assumed that 
a unit is required to shutdown 36 days after a refueling outage on the opposite unit. Following 
shutdown, it is assumed that core offload will be completed after a 60 day decay time. Under 
these conditions, the maximum SFP decay heat will be less than 25.61E+06 BTU/hr, which is 
less than the normal refueling case. Specific guidance in the form of allowable spent fuel pool 
decay heat curves for better than design conditions of spent fuel pool heat exchanger fouling 
and shell side cooling temperatures has been developed. Decay heat curves are provided 
which allow outage specific variation in maximum spent fuel pool decay heat load based on 
known values of spent fuel pool heat exchanger fouling factors and component cooling system 
temperatures. Sufficient spent fuel pool cooling equipment is operated and the rate of fuel 
transfer is controlled to assure that the spent fuel pool temperature does not exceed 150°F 
during anticipated refueling activities. Operating procedures provide the controls to ensure 
these limitations are met. A decay heat calculation is routinely performed at the end of each 
operating cycle to produce heat decay vs time curves for the core and spent fuel pool. This 
calculation may be used to determine the time to begin core off load and the rate at which the 
core can be off loaded. 
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The maximum local water temperature and maximum local fuel temperature have been 
determined to evaluate the possibility of nucleate boiling on the surface of the fuel assemblies. 
Analysis has shown that for any scenario with at least one SFPCCS train available, localized 
boiling does not occur within the fuel racks. The decay heat flux of the rods is greatest at the 
fuel mid-height. Mid height fuel cladding temperatures of 208.2°F, 217.1°F, and 208.9°F have 
been calculated based on no blockage, partial blockage, and off-center placement of an 
assembly in a rack cell respectively. Local maximum water temperatures of 193.7°F, 204.1°F, 
and 195.2°F have been calculated for the no blockage, partial blockage, and off-center 
placement cases respectively. The local saturation temperature at the top of the racks 
(240.7°F) is greater than any calculated local water temperature, which precludes the possibility 
of nucleate boiling. Additionally, the local saturation temperature is greater than any calculated 
fuel cladding temperature, which would preclude the possibility of film boiling at the surface of 
the fuel rods. 
 
The approach to localized boiling within the racks has been evaluated for highest allowable 
spent fuel decay heat load (50.21 Mbtu/hr) in Reference [1]. The conclusions of the evaluation 
indicate that greater than 6°F margin to localized boiling exist between the maximum calculated 
fuel clad temperature and the local saturation temperature even at the highest allowable heat 
load. 
 
The total volume of water contained in the pool and cask pit area at the start of a loss of cooling 
scenario is 372,460 gallons. The expected water heat-up rates for a total loss of cooling 
capability accident for both a full core discharge and a full core discharge following a normal 
refueling are listed in Table 9.1-1. 
 
9.1.3.3.4 Water Quality 
 
Except for operation of this system in the flood mode of reactor cooling, only a very small 
amount of water is interchanged between the refueling canal and the spent fuel pool as fuel 
assemblies are transferred in the refueling process.  Whenever a fuel assembly with defective 
cladding is transferred to the spent fuel pool, a small quantity of fission products may enter the 
spent fuel cooling water.  The purification loop provided removes fission products and other 
contaminants from the water.  Radioactivity concentrations in the spent fuel pool water are 
maintained at a level such that the dose rate at the surface of the pool is low enough to allow 
minimum-restricted access for plant personnel (refer to Section 12.3.2.2).   
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With the use of high purity water, it is expected that the racks and pool walls will not see any 
significant crud buildup. 
 
9.1.3.3.5 Leakage Detection for the Spent Fuel Pool 
 
Leakage detection is provided for the spent fuel pool (SFP) by leakage channels located on the 
back side of each welded joint of the floor and walls of the SFP steel liner.  Leakage into these 
channels will drain to the perimeter leakage channels located at the bottom of the SFP.  The 
leakage will then flow into the SFP drain pipe to a normally open manual gate valve.  Visual 
detection of the leakage from the SFP may be witnessed as the leakage exits the manual valve 
and drips into a funnel.  The leakage is then routed to the tritiated drain collector tank (TDCT) of 
the waste disposal system.  In the event of excessive leakage, the manual gate valve may be 
closed to prevent further leakage.  Similar type design of leakage channels and visual display of 
leakage are also provided for the fuel transfer canal and the cask loading area.  Non qualified 
instrumentation are provided in the SFP and the TDCT with MCR low and local high level 
alarms, respectively. 
 
9.1.3.4  Tests and Inspections 
 
Active components of the SFPCCS are either in continuous or intermittent use during normal 
plant operation.  Periodic visual inspection and preventive maintenance are conducted using 
normal industry practice. 
 
9.1.3.5  Instrument Application 
 
The instrumentation for the SFPCCS is discussed below.  Alarms and indicators are provided 
as noted. 
 
9.1.3.5.1 Temperature 
 
Instrumentation is provided to measure the temperature of the water in the spent fuel pool and 
give local indication as well as annunciation in the control room when normal temperatures are 
exceeded. 
 
Instrumentation is also provided to give local indication of the temperature of the spent fuel pool 
water as it leaves the heat exchangers. 
 
9.1.3.5.2 Pressure 
 
Instrumentation is provided to give local indication of the pressure at points upstream and 
downstream of each pump and filter. 
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9.1.3.5.3 Flow 
 
Instrumentation is provided to give local indication of the flow leaving the spent fuel pool filter 
and in the main cooling loops. 
 
9.1.3.5.4 Level 
 
Instrumentation is provided which gives an alarm in the control room when the water level in the 
spent fuel pool reaches either the high or low level condition. 
 
9.1.4  Fuel Handling System 

 
9.1.4.1  Design Bases 
 
The fuel handling system (FHS) consists of equipment and structures utilized for safely 
implementing refueling operation in accordance with requirements of General Design Criteria 
61 and 62 of 10 CFR 50, Appendix A. 
 
The following design bases apply to the FHS. 
 
1. Fuel handling devices have provisions to avoid dropping or jamming of fuel assemblies 

during transfer operation. 
 
2. Handling equipment has provisions to avoid dropping of fuel handling devices during the 

fuel transfer operation. 
 
3. Handling equipment used to raise and lower spent fuel has a limited maximum lift height 

so that the minimum required depth of water shielding is maintained.  See New Fuel 
Elevator description for use with spent fuel. 

 
4. The Fuel Transfer System (FTS), where it penetrates the containment, has provisions to 

preserve the integrity of the containment pressure boundary. 
 
5. Criticality during fuel handling operations is prevented by geometrically safe 

configuration of the fuel handling equipment. 
 
6. Handling equipment will not fail in such a manner as to damage Seismic Category I 

equipment in the event of a safe shutdown earthquake. 
 
7. The inertial loads imparted to the fuel assemblies or core components during handling 

operations are less than the loads which could cause damage. 
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8. Physical safety features are provided for personnel operating handling equipment. 
 
9.1.4.2  System Description 
 
The FHS consists of the equipment needed for the refueling operation on the reactor core.  
Basically this equipment is comprised of the reactor component hoisting equipment, fuel 
handling equipment and the FTS.  The structures associated with the fuel handling equipment 
are the refueling cavity, the refueling canal, the transfer canal, the spent fuel storage pit, the 
cask loading area and the new fuel storage vault. 
 
New fuel assemblies are received one or two per shipping container and moved one assembly 
at a time using the Auxiliary Building crane.  The assemblies are temporarily stored in either the 
new fuel vault for dry storage or in the spent fuel pool as a staging area for the next refueling.  
When storage in the spent fuel pool is desired, assemblies are placed into the new fuel elevator 
and lowered into the transfer canal where normal spent fuel handling equipment is used to 
complete the movement into its storage location.  New assemblies may be transferred directly 
from the shipping container or from the new fuel vault into the reactor core or spent fuel pool via 
the new fuel elevator and normal spent fuel handling equipment. 
 
The fuel handling equipment is designed to handle the spent fuel under water from the time it 
leaves the reactor vessel until it is placed in a container for shipment from the site or the spent 
fuel assemblies may be placed in interim storage at WBN Independent Spent Fuel Storage 
Installation (ISFSI) (Section 9.1.6).  Underwater transfer of spent fuel provides an effective, 
economic and transparent radiation shield, as well as a reliable cooling medium for removal of 
decay heat.  The boric acid concentration in the water is sufficient to preclude criticality. 
 
The associated fuel handling structures may be generally divided into three areas: the refueling 
cavity and refueling canal which are flooded only during plant shutdown for refueling, the spent 
fuel storage area which is kept full of water and is always accessible to operating personnel, 
and the new fuel storage vault which is separate and protected for dry storage.  The refueling 
canal and the transfer canal are connected by a fuel transfer tube.  This tube is fitted with a 
blind flange on the refueling canal end and a gate valve on the transfer canal end.  The blind 
flange is in place except during refueling to ensure containment integrity.  Fuel is carried 
through the tube on an underwater transfer car. 
 
Fuel is moved between the reactor vessel and the refueling canal by the refueling machine.  A 
rod cluster control changing fixture is located on the refueling canal wall and may be used for 
transferring control elements from one fuel assembly to another.  The rod cluster control 
assembly (RCCA) change tool is used from the spent fuel pool bridge crane to transfer control 
elements from one assembly to another in the spent fuel pool. 
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The lifting arm at either end of the fuel transfer tube is used to pivot a fuel assembly.  Before 
entering the transfer tube the lifting arm pivots a fuel assembly to the horizontal position for 
passage through the transfer tube.  After the transfer car transports the fuel assembly through 
the transfer tube, the lifting arm at that end of the tube pivots the assembly to a vertical position 
so that it can be lifted out of the upender frame. 
 
In the spent fuel storage area, spent fuel assemblies are moved about by the spent fuel pit 
bridge hoist.  When lifting spent fuel assemblies, the hoist uses a long-handled tool to assure 
that sufficient radiation shielding is maintained.  A shorter tool is used to handle new fuel 
assemblies with the Auxiliary Building crane, but the new fuel elevator must be used to lower 
the assembly to a depth at which the spent fuel pit bridge crane using the long-handled tool, can 
place the new fuel assembly into the upending device. 
 
The new fuel elevator may be used to raise or lower an irradiated fuel assembly to facilitate 
maintenance activities under administrative controls that ensure sufficient radiation shielding is 
maintained. 
 
Decay heat, generated by the spent fuel assemblies in the spent fuel pit, is removed by the 
spent fuel pool cooling system.   
 
After a sufficient decay period, the fuel may be removed from the racks and loaded into a 
shipping ask for removal from the site or the spent fuel assemblies may be placed in interim 
storage at the WBN Independent Spent Fuel Storage Installation (ISFSI) (Section 9.1.6). 
 
9.1.4.2.1 Refueling Procedure 
 
The refueling operation follows a detailed procedure which provides a safe, efficient refueling 
operation.  Reactor core alterations or handling of irradiated fuel are suspended during a 
tornado warning.  Prior to initiating refueling operations the reactor coolant system is borated 
and cooled down to refueling shutdown conditions as specified in the Technical Specifications.  
Criticality protection for refueling operations, including a requirement for periodic checks of 
boron concentration, is specified in the Technical Specifications. 
 
The following significant points are assured by the refueling procedure: 
 
1. The refueling water and the reactor coolant contain the required concentration of boron. 

This concentration is sufficient to keep the core reactivity of keff ≤0.95 during the 
refueling operations with all control rods inserted except the most reactive rod. 

 
2. The water level in the refueling cavity is high enough to keep the radiation levels within 

acceptable limits when the fuel assemblies are being removed from the core. 
 
The refueling operation is divided into four major phases.  A general description of a typical 
refueling operation through the four phases is given below: 
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1. Phase I - Preparation 
 
 The reactor is shut down and cooled to refueling conditions with a final keff < 0.95 (all 

rods in except the most reactive rod).  At this time, the coolant level in the reactor vessel 
is lowered to a point slightly below the vessel flange.  Then the fuel transfer equipment 
is checked for proper operation. The refueling machine is checked for proper operation 
prior to or during Phase I. 

 
2. Phase II - Reactor Disassembly 
 
 Missile shields are removed from around the reactor head, allowing all piping, supports, 

cables, air ducts, and insulation to be removed from the vessel head.  The refueling 
cavity is then prepared for flooding by sealing off the reactor cavity, checking of the 
underwater lights, tools, and FTS, closing the refueling canal drain holes, and removing 
the blind flange from the fuel transfer tube.  After the reactor vessel head has been 
detensioned, the vessel head is unseated and raised above the vessel flange.  Water 
from the RWST is pumped into the reactor coolant system by the residual heat removal 
pumps.  During reactor pressure vessel (RPV) head removal and lift, radiation levels are 
monitored and direct inspections are performed to detect potential rod cluster control 
assembly (RCCA) withdrawal.  This inspection may be performed by monitoring the 
source range instrumentation for any unusual unexpected change during RPV head 
removal.  The RPV head is raised to clear obstructions, and moved to the storage stand. 
 The reactor cavity water level is raised to just above the vessel flange, leak inspections 
are initiated and the level is increased to cover the upper internals guide tubes.  The 
cavity water level is raised to the normal refueling level.  The control rod drive shafts are 
disconnected and, with the upper internals, are removed from the vessel.  The fuel is 
now free from obstructions and the core is ready for refueling. 

 
3. Phase III - Fuel Handling 
 
 The general fuel handling sequence for a full core off load is: 
 
  a. The refueling machine is placed over the first assembly to be removed. 
 
  b. The fuel assembly is lifted and moved into the upender. 
 
  c. The upender is then pivoted to the horizontal position by the lifting arm. 
 
  d. The fuel is moved through the fuel transfer tube to the transfer canal area by the 

transfer car. 
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  e. The fuel assembly is pivoted to the vertical position by the lifting arm.  The fuel 
assembly is lifted and moved by the spent fuel handling tool attached to the 
spent fuel pit bridge crane. 

 
  f. The fuel assembly is then placed into a spent fuel rack storage cell. 
 
  g. This sequence is repeated until all 193 fuel assemblies are removed from the 

core and placed into the spent fuel pit. 
 
  h. Fuel related components are then shuffled/removed from assemblies and placed 

into their proper locations.  After fuel related components shuffles are completed, 
the fuel is loaded back into the core in the prescribed sequence by reversing the 
above steps. 

 
4. Phase IV - Dry Cask Storage Operations  
  
 Dry cask storage operations are provided in WBN Independent Spent Fuel Storage 

Installation (ISFSI) (Section 9.1.6). 
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9.1.4.2.2 Component Description 
 
Refueling Machine 
 
The refueling machine (Figure 9.1-6) is a rectilinear bridge and trolley crane with a vertical mast 
extending down into the refueling water.  The bridge spans the refueling cavity and runs on rails 
set into the edge of the refueling cavity.  The bridge and trolley motions are used to position the 
vertical mast over a fuel assembly.  A long tube with a pneumatic gripper on the end is lowered 
down out of the mast to grip the fuel assembly. The gripper tube is long enough so that the 
upper end is still contained in the mast when the gripper end contacts the fuel.  A winch 
mounted on the trolley raises the gripper tube and fuel assembly up into the mast tube.  The fuel 
is transported while inside the mast tube to its new position. 
 
The refueling machine uses three AC servo motors to control bridge, trolley, and hoist motions.  
Boundaries, interlocks, and speeds are controlled by an industrial programmable logic 
controller. 
 
All major controls for the refueling machine are mounted in a console on the trolley.  The bridge 
and trolley are positioned in relation to a grid pattern referenced to the core by a series of 
redundant digital encoder systems. 
 
The drives for the bridge, trolley and hoist are variable speed.  The maximum speed for the 
bridge is approximately 60 fpm and the maximum speed for the trolley is approximately 40 fpm. 
 The maximum speed for the hoist is approximately 40 fpm. 
 
The refueling machine has two auxiliary monorail hoists, one on each side of the bridge upper 
structure. 
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Electrical interlocks and limit switches on the bridge and trolley drives prevent damage to the 
fuel assemblies.  The hoist is also provided with redundant limit switches to prevent a fuel 
assembly from being raised above a safe shielding depth should the limit switch fail.  In an 
emergency, the bridge, trolley, and hoist can be operated manually using a handwheel on the 
motor shaft to return the system to a safe configuration.. 
 
Portable underwater cameras are used, as required, during refueling operations and can permit 
viewing of all fuel assembly positions. 
 
Spent Fuel Pit Bridge Crane 
 
The spent fuel pit bridge crane (Figure 9.1-7) is a steel-mounted walkway spanning the spent fuel 
pit, which carries an electric monorail hoist on an overhead structure.  The spent fuel pit bridge 
crane is used exclusively for handling fuel assemblies within the spent fuel pit and transfer canal 
by means of a long-handled tool suspended from the hoist.  The hoist travel and tool length are 
designed to limit the maximum lift of a fuel assembly to a safe shielding depth. 
 
The spent fuel bridge crane has two step magnetic controllers for the bridge and hoist. The bridge 
speeds are 11 and 33 fpm and the hoist speeds are 7 and 20 fpm.  A hydraulic coupling is used in 
the bridge drive to limit starting acceleration. 
 
The hoist pendent control is equipped with a load sensing device to indicate an overload in the up 
direction or an underload in the down direction to prevent damage to the fuel elements.  The hoist 
trolley is hand operated by a chain drive. 
 
New Fuel Elevator 
 
The new fuel elevator (Figure 9.1-8) consists of a box-shaped elevator assembly with its top end 
open and sized to house one fuel assembly. 
 
The new fuel elevator is used primarily to lower a new fuel assembly to the bottom of the fuel 
transfer canal where it is transported to the fuel transfer system by the spent fuel pit bridge hoist. 
 
The new fuel elevator may also be used to raise and lower an irradiated fuel assembly to facilitate 
maintenance activities.  Prior to placing an irradiated fuel assembly in the elevator, safety 
precautions will be implemented to limit the maximum lift of the fuel assembly to a safe shielding 
depth.  
 
Fuel Transfer System 
 
The fuel transfer system (Figure 9.1-9) includes a cable-driven transfer car that runs on tracks 
extending from the reactor cavity through the transfer tube into the transfer canal.  At each end 
of the transfer tube are lifting arms.  The upender in the refueling cavity receives a fuel 
assembly in the vertical position from the refueling machine.  



WBN 
 
 

9.1-21 

The fuel assembly is then pivoted to a horizontal position with the lifting arm for passage 
through the transfer tube.  The transfer car is positively connected to the drive train in the 
transfer canal.  After passing through the tube, the fuel assembly is pivoted to a vertical position 
for removal to the spent fuel pit storage location via the spent fuel pit bridge crane. 
 
During reactor operation, the transfer car is stored in the transfer canal.  A blind flange is bolted 
on the refueling canal end of the transfer tube to seal the reactor containment.  The terminus of 
the tube in the transfer canal is closed by a gate valve.   
 
Rod Cluster Control (RCC) Changing Fixture 
 
The RCC changing fixture is supplied for periodic RCC element inspections and for transfer of 
RCC elements from one fuel assembly to another in the event this operation is ever required 
(Figure 9.1-10).  The major subassemblies which comprise the changing fixture are the frame 
and track structure, the carriage, the guide tube, the gripper, and the drive mechanism.  The 
carriage is a moveable container supported by the frame and track structure.  The tracks 
provide a guide for the four flanged carriage wheels and allows horizontal movement of the 
carriage during changing operation.  The positioning stops on both the carriage and frame 
locate each of the three carriage compartments directly below the guide tube.  Two of these 
compartments are designed to hold individual fuel assemblies while the third is  made to 
support a single rod cluster control element.  Situated above the carriage and mounted on the 
refueling canal wall is the guide tube.  The guide tube provides for the guidance and proper 
orientation of the gripper and rod cluster control element as they are being raised and lowered. 
 The gripper is a pneumatically actuated mechanism responsible for engaging the rod cluster 
control element.  It has two flexure fingers which can be inserted into the top of the rod cluster 
control element when air pressure is applied to the gripper piston.  Normally the fingers are 
locked in a radially extended position.  Mounted on the operating deck is the drive mechanism 
assembly which consists of the manual carriage drive mechanism, the operating handle, the 
pneumatic selector valve for actuating the gripper piston, and the electric hoist for elevation 
control of the gripper. 
 
Spent Fuel Assembly Handling Tool 
 
The spent fuel assembly handling tool (Figure 9.1-11) is used to handle new and spent fuel 
assemblies in the spent fuel pit.  It is a manually actuated tool, suspended from the spent fuel 
pit bridge crane, which uses four cam actuated latching fingers to grip the underside of the fuel 
assembly top nozzle.  The operating handle to actuate the fingers is located at the top of the 
tool. When the fingers are latched, a pin is inserted into the operating handle which prevents 
the fingers from being accidentally unlatched during fuel handling operations. 
 



WBN 
 
 

9.1-22 

New Fuel Assembly Handling Tool 
 
The new fuel assembly handling tool (Figure 9.1-12) is used to lift and transfer fuel assemblies 
between the new fuel shipping containers, the new fuel storage racks, and/or the new fuel 
elevator.  It is a manually actuated tool suspended from the Auxiliary Building crane which uses 
four cam actuated latching fingers to grip the underside of the fuel assembly top nozzle.  The 
operating handles to actuate the fingers are located on the side of tool.  When the fingers are 
latched, the safety screw is turned in to prevent the accidental unlatching of the fingers.   
 
Reactor Vessel Head Lifting Device 
 
The reactor vessel head lifting device consists of a welded and bolted structural steel frame 
with suitable rigging to enable lifting and storing the head during refueling operations.  The 
lifting device is permanently attached to the reactor vessel head.  
 
Reactor Internals Lifting Device 
 
The reactor internals lifting device (Figure 9.1-13) is a structural steel frame.  The frame is 
lowered onto the guide tube support plate of the internals, and is mechanically connected to the 
support plate by three bolts.  Bushings on the frame engage guide studs in the vessel flange to 
provide guidance during removal and replacement of the internals package.   
 
Reactor Vessel Stud Tensioner 
 
The stud tensioners (Figure 9.1-14) are employed to secure the head closure joint at every 
refueling.  The stud tensioner is a hydraulically operated device that uses oil as the working fluid. 
 The device permits preloading and unloading of the reactor vessel closure studs at cold 
shutdown conditions.  Stud tensioners minimize the time required for stud tensioning and 
detensioning  operations.  Three tensioners are provided and are applied simultaneously to three 
studs located 120 degrees apart.  A single hydraulic pumping unit operates the tensioners, which 
are hydraulically connected.  The studs are tensioned to their operational load in two steps to 
prevent high stresses in the flange region and unequal loadings in the studs.  Relief valves on 
each tensioner prevent overtensioning of the studs due to excessive pressure.   
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9.1.4.3  Design Evaluation 
 
9.1.4.3.1 Safe Handling 
 
Design Criteria for the Refueling Machine 
 
1.  The primary design objective of the refueling machine is reliability.  A conservative design 

approach is used for all load bearing parts.  Throughout the design consideration is given 
to the fact that the machine spends long idle periods stored in an atmosphere of 80°F and 
high humidity.  In general, the crane structure is considered in the Class AI, Standby 
Service, as defined by the Crane Manufacturers Association of American Specification 
No. 70. 

 
2. Seismic design considerations are discussed in Section 9.1.4.3.2. 
  
3. All components critical to the operation of the crane and parts which could fall into the 

reactor are positively restrained from loosening. Fasteners above water that cannot be 
lockwired or tack welded are coated with locking compound. 

 
Industrial codes and standards used in the design of the fuel handling equipment are: 
 
1. Refueling machine and fuel handling machine:  Applicable sections of Crane 

Manufacturer Association of America Specification No. 70. 
 
2. Structural: AISC, Part 5, 7th Edition 
 
3. Electrical: Applicable standards and requirements of the IEEE Standard 279, National 

Electric Code, NFPA#70, and NEMA Standard MG 1 and shall be used in the design of all 
electrical equipment. 

 
4. Materials: Materials conform to the specifications of the ASTM standard. 
 
5. Safety:  OSHA Standards 29 CFR 1910 and 29 CFR 1926, including load testing 

requirements, the requirements of Regulatory Guide 1.29, and General Design Criteria 61 
and 62. 

 
Refueling Machine 
 
The refueling machine design includes the following provisions to ensure safe handling of fuel 
assemblies: 
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1. Electrical Interlocks 
 
a. Bridge, Trolley and Hoist Drive Interlocks 
 
 Bridge, along with the trolley drives are interlocked with the hoist, using redundant 

interlocks to prevent simultaneous operation of the hoist with the bridge and/or trolley.  
 
b. Bridge Trolley Drive - Gripper Tube Up 
 
 Bridge and trolley drive operation is prevented except when the gripper tube up position 

switches are actuated or during indexing operations.  The interlock is redundant. 
 
c. Gripper Interlock 
 
 An interlock is supplied which prevents the opening of a solenoid valve in the air line to 

the gripper except when zero suspended weight is indicated by a force gage.  As backup 
protection for this interlock, the mechanical weight actuated lock in the gripper, prevents 
operation of the gripper under load even if air pressure is applied to the operating 
cylinder.  This interlock is redundant. 

 
d. Excessive Suspended Weight 
 
 Two redundant excessive suspended weight switches open the hoist drive circuit in the up 

direction when the loading is excessive based on the vendor recommendations.  The 
interlock is redundant. 

 
 The hoist is also provided with a low-load safety circuit, which  prevents down-travel of 

the hoist if the load cell weight is sufficiently reduced.  This minimizes the possibility of 
fuel assembly damage if one fuel assembly were to be lowered on top of another fuel 
assembly.  The low load safety circuit setpoint is established using vendor 
recommendations. 

 
e. Hoist-Gripper Position Interlock 
 
 An interlock in the hoist drive circuit in the up direction permits the hoist to be operated 

only when either the open or closed indicating switch on the gripper is actuated.  The 
hoist-gripper position interlock consists of two separate circuits that work in parallel so 
that one circuit must be closed for the hoist to operate.  If one or both interlocking 
circuits fail in the closed position, an audible and visual alarm on the console is 
actuated. 
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2. Bridge and Trolley Hold-Down Devices 
 
 Both refueling machine bridge and trolley are horizontally restrained on the rails by two 

pairs of guide rollers, one pair at each wheel location on one truck only.  The rollers are 
attached to the bridge truck and contact the vertical faces on either side of the rail to 
prevent horizontal movement.  Vertical restraint is accomplished by anti-rotation bars 
located at each of the four wheels for both the bridge and trolley. The anti-rotation bars 
are bolted to the trucks and, for the bridge restraints, extended under the rail flange, 
while the trolley restraints extend beneath the top flange of the bridge girder which 
supports the trolley rail.  Both horizontal and vertical restraints are adequately designed 
to withstand the forces and overturning moments resulting from the Safe Shutdown 
Earthquake. 

 
3. Design Load 
 
 The structure which supports the fuel assembly is designed for a static load of 5500 

pounds.  The refueling machine hoist has a manufacturer's rated capacity of 4000 
pounds but is capable of supporting a static load of 5000 pounds with a safety factor of 
5.0, and has been evaluated to be capable of a 5500 lb. static load in an emergency.  
Under normal conditions, the working load of the hoist is 2500 pounds (the weight of a 
fuel assembly, approximately 1600 pounds, plus gripper tube which weighs less than 
1000 pounds).  During normal hoist operation, the overload setpoint limits the hoist load 
to a value well below the rated capacity of the hoist.  This value is based on vendor 
recommendations.  The maximum allowable emergency pullout load (total maximum 
load which can be applied using the handwheel without danger of over stressing the 
hoist and supporting structure) is 5500 pounds.  The 5500 pound load is a static load to 
be applied with the handwheel only, and only under emergency conditions.  A load 
sensing device allows the load to be measured, so the operator knows the load being 
imposed on the hoist when using the handwheel. 

 
4. Main Hoist Braking System 
 
 The main hoist is equipped with two independent braking systems.  A solenoid release, 

spring-set electric brake is mounted on the motor shaft.  This brake operates in the 
normal manner to release upon application of current to the motor and set when current 
is interrupted. The second brake is a mechanically actuated load brake internal to the 
hoist gear box that sets if the load starts to overhaul the hoist.  It is necessary to apply 
torque from the motor to raise or lower the load.  In raising, this motor cams to brake 
open; in lowering, the motor slips the brake allowing the load to lower.  This brake 
actuates upon loss of torque from the motor for any reason and is not dependent on any 
electrical circuits.  The motor brake capacity is 100% of the rated hoist capacity of 4000 
pounds.  The mechanical brake has a capacity of 150% of the rated hoist capacity. 
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5.  Fuel Assembly Support System 
 
 The main hoist system is supplied with redundant paths of load support such that failure 

of any one component will not result in free fall of the fuel assembly.  Two wire ropes are 
anchored to the winch drum and carried over independent sheaves to a load equalizing 
mechanism on the top of the gripper tube.  In addition, supports for the sheaves and 
equalizing mechanism are backed up by passive restraints to pick up the load in the 
event of failure of this primary support.  Each wire rope has a load rating 5 times the 
design load.  

 
The gripper mechanism contains a spring actuated mechanical lock which prevents the gripper 
from opening unless the gripper is under a compressive load. 
 
The gripper and hoist systems are routinely load tested to the requirements listed in the plant 
Technical Requirements Manual. 
 
Fuel Transfer System 
 
The following safety features are provided for in the fuel transfer system. 
 
1. Transfer Car Permissive Switch 
 
 The primary transfer car controls are located on the operating floor and some conditions 

in the containment may, therefore, not be visible to the operator.  The transfer car 
controls include an e-stop function on the containment side transfer control console 
allowing a second operator in the containment to exercise some control over car 
movement if conditions visible to him warrant such control.  Transfer car operation is 
possible only when both lifting arms are in the down position as indicated by the 
underwater proximity switches.  A second set of underwater proximity switches monitor 
the full up position of each of the upenders.  Control logic provides a second permissive 
condition as a backup for the transfer car lifting arm interlock.  Assuming the upender is 
in the upright position in the containment and the lifting arm interlock circuit fails in the 
permissive condition, the operator on the operating floor still cannot operate the car 
because the logic prevents car motion if either upender is indicated as being full up, or if 
either upender is indicated as being in motion. 

 
2. Lifting Arm - Transfer Car Position 
 
 Lifting arm operation is permitted only when the transfer car is at the respective end of 

its travel.  Transfer car position indication, limit sensing, and braking controls are 
displayed on the control panel.  The backup lifting arm interlock, a mechanical latch 
device which is opened by the weight of the fuel container when in the horizontal 
position, has been abandoned. 

 



WBN 
 
 

9.1-27 

3. Transfer Car - Valve Open 
 
 Interlocks on the transfer tube valve permit transfer car operation only when the transfer 

tube valve position switch indicates the valve is fully open. 
 
4. Transfer Car - Lifting Arm 
 
 The transfer car lifting arm interlock is primarily designed to protect the equipment from 

overload and possible damage if an attempt is made to move the car when the upender 
is not in the horizontal position.  The basic interlock is a position limit switch in the 
control circuit made up from a 150 pound load, cart in position, and cart in zone.   

 
5. Lifting Arm - Refueling Machine 
 
 The refueling canal lifting arm is interlocked with the refueling machine.  Whenever the 

transfer car is located in the refueling canal, the lifting arm cannot be operated unless 
the refueling machine mast is in the fully retracted position or the refueling machine is 
not over the upender. 

 
6. Lifting Arm - Spent Fuel Pit Bridge 
 
 The transfer canal lifting arm is interlocked with the spent fuel pit bridge position and 

hoist.  The lifting arm cannot be operated when the spent fuel pit bridge is over the lifting 
arm area and the hoist is not in the full up position or when the spent fuel pit bridge 
crane is in bypass mode.   

 
Spent Fuel Pit Bridge 
 
The spent fuel pit bridge includes the following safety features. 
 
1. The spent fuel pit bridge controls are interlocked to prevent simultaneous operation of 

bridge drive and hoist. 
 
2. Bridge drive operation is prevented except when the hoist is in the full up position unless 

in bypass mode which allows bridge slow speed when the hoist is not in the full up 
position. 

 
3. An overload protection device is included on the load monitor to limit the uplift force.  

The overload is set and administratively controlled based on Westinghouse 
recommendations.  

 
4. Restraining bars are provided on each track to prevent the bridge from overturning. 
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Fuel Handling Tools and Equipment  
 
All fuel handling tools and equipment handled over an open reactor vessel are designed to 
prevent inadvertent decoupling from machine hooks (i.e., lifting rigs are pinned to the machine 
hook and safety latches are provided on hooks supporting tools). 
 
Tools required for handling internal reactor components are designed with fail safe features that 
prevent disengagement of the component in the event of operating mechanism malfunction.  
These safety features apply to all tools which handle or service new or spent fuel or fuel related 
components. 
    
9.1.4.3.2 Seismic Considerations 
 
The safety classifications for all fuel handling and storage equipment are listed in Table 3.2-2.  
These safety classes  provide criteria for the seismic design of the various components.  Class 
1 and Class 2 equipment is designed to withstand the forces of the OBE and SSE.  For normal 
conditions plus OBE loadings, the resulting stresses are limited to allowable working stresses 
as defined in the ASME Code, Section III, Appendix XVII, Subarticle XVII-2200 for normal and 
upset conditions.  For normal conditions plus SSE loadings, the stresses are limited to within 
the allowable values given by Subarticle XVII-2110 for critical parts of the equipment which are 
required to maintain the capability of the equipment to perform its safety function.  Permanent 
deformation is allowed for the loading combination which includes the SSE to the extent that 
there is no loss of safety function.  The Class 3 fuel handling and storage equipment satisfies 
the Class 1 and Class 2 criteria given above for the SSE.  Consideration is given to the OBE 
only insofar as failure of the Class 3 equipment might adversely affect Class 1 or 2 equipment. 
 
For non-nuclear safety equipment, design for the SSE is considered if failure might adversely 
affect a Safety Class 1, 2 or 3 component.  Design for the OBE is considered if failure of the 
non-nuclear safety component might adversely affect a Safety Class 1 or 2 component. 
 
9.1.4.3.3 Containment Pressure Boundary Integrity 
 
The fuel transfer tube which connects the refueling cavity (inside the reactor containment) and 
the operating floor (outside the containment) is closed on the refueling cavity side by a blind 
flange when containment integrity is required, except during refueling operations.  Two seals 
are located around the periphery of the blind flange with leak-check provisions between them. 
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9.1.4.3.4 Radiation Shielding 
 
During all phases of spent fuel transfer, the gamma dose rate at the refueling bridge is 2.5 mr/hr 
or less.  This is accomplished by maintaining a minimum of 9.9 feet of water above the active 
fuel region which correlates to 8 feet and 10.875 inches above the top of the fuel assembly 
during all handling operations. 
 
The two fuel handling devices used to lift spent fuel assemblies are the  refueling machine and 
the spent fuel pit bridge.  The refueling machine contains positive stops which prevent the active 
fuel region of a fuel assembly from being raised to within a minimum of 9.9 feet of the water 
level in the refueling cavity.  The hoist on the spent fuel pit bridge moves spent fuel assemblies 
with a long handled tool.  Hoist travel and tool length likewise limit the maximum lift of the active 
fuel region of a fuel assembly to within a minimum of 9.9 feet of the water level in the spent fuel 
pit and transfer canal. 
 
9.1.4.4  Tests and Inspections 
 
As part of normal plant operations, the fuel handling equipment is inspected for operating 
conditions prior to each refueling and dry cask storage (Reference 9.1.6) operation.  During the 
operational testing of this equipment, procedures are followed that will affirm the correct 
performance of the fuel handling system interlocks. 
 
9.1.5  Tritium Producing Burnable Absorber Rods (TPBARs) Consolidation Activity 

(Unit 1 Only) 
 
9.1.5.1  Design Bases 
 
Equipment is installed in the Spent Fuel Pit (SFP) cask loading and set-down areas for 
consolidating up to 300 TPBARs into a consolidation canister.  The loaded consolidation 
canisters will be stored in the existing fuel pool racks to await shipment to the DOE Tritium 
Extraction Facility. 
 
The design basis applicable to the consolidation equipment is to consolidate TPBARs in a 
manner that ensures existing fuel handling equipment functional and design requirements are 
met.  Functions which support this basis include requirements to meet existing seismic 
qualification, environmental compatibility, materials compatibility, NUREG-0612, and ALARA. 
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9.1.5.2  Facilities Description 
 
The consolidation equipment performs its consolidation function in the SFP fuel cask loading 
pit, and is stored in the SFP cask set-down area below Elevation 757.  Control cabinets, 
camera equipment, cables, etc, which contain combustible materials will be stored in an area 
that is acceptable from a fire loading standpoint.  See UFSAR Figures 9.1-17, 9.1-18 and 9.1-
19 respectively for a pictorial Consolidation Plan, Layout and Canister design. 
 
The equipment and fixtures that will be submerged in the SFP have been fabricated of stainless 
steels or non-stainless materials compatible with borated water communicating with the RCS.  
The roller brake, cables, and rollers are made of materials known to withstand the hot borated 
water, and expected radiation environment without affecting the function of the plant systems. 
 
TPBAR assemblies containing irradiated TPBARs are moved from the SFP to equipment 
contained in the SFP cask area for consolidation into canisters.  Loaded TPBAR canisters will 
be moved under-water through the opening connecting the SFP cask loading area to 
designated fuel storage racks in the Spent Fuel Pool for storage.  When ready for shipment, 
canisters containing irradiated TPBARs will be removed from the SFP storage rack, moved 
underwater to the SFP cask loading area, and loaded into a TPBAR Transport Cask for 
shipment to the Tritium Extraction Facility.  Special fixtures and lifting devices will be used in 
conjunction with the existing bridge crane to facilitate movement of the loaded TPBAR canisters 
to and from their designated storage rack. 
 
9.1.5.3  Safety Evaluation 
 
a) Design of the consolidation equipment, cabinet and controls, appurtenances, supports, and 
framing is in accordance with Regulatory Guide 1.13 and 1.29, which ensures adequate safety 
under normal condition, postulated SSE and OBE, and accidents. 
 
b) The equipment and fixtures that will be submerged in the SFP have been fabricated of 
stainless steels or other materials compatible with the hot, borated water, radiation environment 
and the stainless SFP liner in communication with RCS.  This equipment will not affect 
operation of the plant, will not adversely affect the function of plant systems, and will have no 
adverse affect on safe shutdown or the safety of plant personnel or the public. 
 
c) The TPBAR handling and consolidation equipment is designed and configured such that 
minimum water shielding in the Spent Fuel Pool and Cask Loading Pit is maintained to keep 
dose rates ALARA.  Equipment, tools, and design features prevent inadvertently raising the 
TPBAR assemblies, loaded canisters, or post-consolidation baseplates above safe shielding 
depths. 
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d) The existing auxiliary building crane or bridge crane fuel handling equipment will be used, 
with new handling fixtures/devices as required to move the consolidation fixture and TPBAR 
canister within normal boundaries; thus ensuring that handling events are bounded by existing 
fuel handling safety and accident analyses. 
 
e) Refer to the LAR for a description of TPBAR consolidation and safety analysis. 
 
 
REFERENCES 
 
1.   Holtec Report No. HI-2002607, R0, “LOCA Temperature Analysis of the Watts Bar Spent 

Fuel Pool.” 
 
2. LAR TVA-WBN-TS-00-015, “Watts Bar Nuclear Plant (WBN) – Unit 1 – Revision of 
 Boron Concentration Limits and Reactor Core Limitations for Tritium Production Cores 
 (TPCs) – Technical Specification (TS) Change No. TVA-WBN-TS-00-015” 
 (T04010821812).  (Unit 1 Only) 
 
9.1.6  Independent Spent Fuel Storage Installation (ISFSI) 
 
9.1.6.1  Regulatory Basis   
 
Under 10 CFR 72.210, WBN is issued a general license for storage of spent fuel in an 
Independent Spent Fuel Storage Installation (ISFSI).  An ISFSI is a complex that is designed 
and constructed for interim storage of spent nuclear fuel, solid reactor-related GTCC waste, and 
other radioactive materials associated with spent fuel and reactor-related GTCC waste storage. 
TVA selected HOLTEC International’s HI-STORM FW storage system for use at WBN’s ISFSI 
to maintain adequate on-site spent fuel storage capacity.  Upon NRC approval of the Final 
Safety Analysis Report (FSAR) for the HI-STORM FW storage system, the NRC issued 
Certificate of Compliance (CoC) Docket No. 72-1032 and Safety Evaluation Report (SER) 
Docket No. 72-1032 for use of the HI-STORM FW system.  As a General Licensee, WBN is 
authorized to use the HI-STORM FW storage system in accordance with: 
 

 NUREG-1536, Standard Review Plan for Dry Cask Storage Systems 
 CoC 72-1032, Containing: 

o Appendix A: Technical Specifications 
o Appendix B: Approved Contents and Design Features 

 HOLTEC FSAR for the HI-STORM FW 
 NRC Safety Evaluation Report: HI-STORM FW System 
 10 CFR 72, as applicable per 10 CFR 72.13 
 WBN 10 CFR 72.212 Evaluation Report 

 
9.1.6.2  System Description 

The HI-STORM FW system used at WBN is comprised of stainless steel multi-purpose canister 
(MPC-37), a transfer cask (HI-TRAC VW), and a HI-STORM metal / concrete overpack.  WBN 
implemented Holtec International’s HI-STORM FW Version XL overpack during the second 
ISFSI campaign.  The FW Version XL is an alternative to the standard HI-STORM FW cask and 
features a more effective closure lid to further improve sky shine and vent outlet dose 
performance. The use of the term HI-STORM FW is considered synonymous with HI-STORM 
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FW Version XL throughout Chapter 9.1.6.  The MPC fuel basket provides criticality control and 
can hold 37 PWR spent fuel assemblies or radioactive materials associated with spent fuel and 
reactor-related waste components.  The outer shell, top lid, bottom baseplate, closure ring, and 
associated welds constitute the MPC-37 confinement boundary which precludes radioisotopes 
leakage into the environment, provides the heat transfer medium from the contents to the 
environment, and provides an inert environment to prevent corrosion of the stored fuel.  The HI-
TRAC VW hold the MPC-37 during spent fuel loading, processing, and unloading operations 
and provides ALARA for personnel in accordance with 10 CFR 20. The HI-TRAC VW is used to 
transfer the MPC-37 to and from the cask pit pool and the HI-STORM FW overpack for onsite 
storage in accordance with 10 CFR 72 or to an off-site shipment cask licensed under 10 CFR 
71.  The MPC-37 is stored inside the HI-STORM FW overpack for protection against extreme 
natural phenomena, tornado generated missiles, radiological shielding, and allows for the 
transfer of heat from the stored fuel to the environs.  The WBN ISFSI is located within the 
existing owner controlled area, northwest of the Diesel Generator Building.  The ISFSI storage 
pad (see Figure 2.4-40B sheet 6) is sufficient  to store the 80 HI-STORM FW storage systems.  
In addition to the storage pad, the ISFSI is surrounded by protected fencing and monitored by 
various security systems.  
 
Confinement of all radioactive materials in the HI-STORM FW system is provided by the MPC.  
The design of the HI-STORM FW MPC assures that there are no credible design basis events 
that would result in a radiological release to the environment.  The HI-STORM FW overpack and 
HI-TRAC VW transfer cask are designed to provide physical protection to the MPC during 
normal, off-normal, and postulated accident conditions to assure that the integrity of the MPC is 
maintained.  The dry inert atmosphere in the MPC and the passive heat removal capabilities of 
the HI-STORM FW also assure that the SNF assemblies remain protected from long-term 
degradation. 
 
A detailed description of the HI-STORM FW storage system is provided in the HOLTEC HI-
STORM FW FSAR (Report HI-2114830).  Chapter 7 describes the HI-STORM FW confinement 
design and describes how the design satisfies the confinement requirements of 10CFR72.  It 
also provides an evaluation of the MPC confinement boundary as it relates to the criteria 
contained in Interim Staff Guidance (ISG)–18 and applicable portions of ANSI N14.5-1997 as 
justification for reaching the determination that leakage from the confinement boundary is not 
credible and, therefore, a quantification of the consequence of leakage from the MPC is not 
required. This chapter is in general compliance with NUREG-1536.  
 
9.1.6.3  Dry Cask Storage Operations 
 

a. Holtec International HI-TRAC VW transfer cask and multi-purpose canister (MPC) are 
placed in a cask work area (CWA) on the auxiliary building refueling floor by the auxiliary 
building overhead crane with a lift yoke attached to the crane hook using site established 
safe load path. 

b. Activities associated with the preparation of the transfer cask such as inspection, placing 
the MPC into the transfer cask, draining the neutron shield water jacket, partial filling of 
the MPC with borated water, installation of the inflatable annulus shield, etc. will be 
performed in the CWA.  

c. After the transfer cask preparations are completed, the transfer cask and MPC are 
moved from the CWA to the cask stand in the shallow end of the cask loading area. 

d. To prevent submerging the main hoist crane hook in the deep end of the cask loading 
area, a lift yoke extension will be installed between the crane hook and the lift yoke.   
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e. With these lifting devices in place, the transfer cask and MPC are moved from the 
shallow end of the cask loading area to the deep end cask stand.  The cask support 
stand in the deep end of the cask loading area is ergonomically sized such that the top 
of the MPC is positioned approximately level with the top of the spent fuel pool fuel 
racks.  

f. Underwater camera and surveillance will be used as needed to ensure placement of the 
transfer cask, verify lift yoke is engaged or disengaged, verify MPC lid placement, 
monitor fuel loading, etc.  

g. The gate between the cask loading area and the spent fuel pit is not to be installed.   
h. Using the spent fuel pit bridge, spent fuel assemblies are transferred from the spent fuel 

storage racks to the MPC wherein 10 CFR 72 regulation is in effect.  After spent fuel 
assemblies are loaded, the MPC lid is placed on the MPC.  Radiation monitoring may be 
performed prior to transfer cask and MPC breaching the pool surface. 

i. Following verification of MPC lid placement, the transfer cask and loaded MPC are 
placed back on the shallow end shelf and the lift yoke extension removed.  Note that the 
10 CFR 50 Technical Specification (Reference LCO 3.7.13) requirement of maintaining 
23 feet of water shielding no longer applies.    

j. The upper portion of the transfer cask and loaded MPC is raised above the SFP water 
surface.  After radiation dose rate measurements confirm that it is safe to continue, a 
relatively small amount of water is removed from the MPC to facilitate MPC lid welding.  
Radiological surveys and preliminary decontamination of the MPC lid and transfer cask 
are performed as the transfer cask continues to be raised until it has been removed from 
the SFP.   The transfer cask and loaded MPC are placed back in the CWA where the 
next phase of decontamination of the transfer cask, disengagement of the annulus 
overpressure system, and MPC closure operation are performed. 

k. After the MPC lid is seal welded, the MPC is hydrostatically tested, drained, dried and 
filled with helium. 

l. The transfer cask and MPC are moved to the auxiliary building railroad bay where the 
MPC is transferred to the HI-STORM FW overpack. 

m. The HI-STORM FW overpack is transported to the ISFSI and placed at a designated 
location. 

n. If necessary, unloading operations are performed using similar methodology in reverse.  

9.1.6.4  Evaluation of Reactor Power & ISFSI Facilities Interface Documents 
 
Analyses used to demonstrate ISFSI compliance to 10 CFR 50 and 10 CFR 72 regulations are 
listed in Table 9.1-4.  These analyses address SSCs that are shared or utilized to facilitate WBN 
10 CFR 50 and 10 CFR 72 facilities.  This section is not intended to be all inclusive of design 
features between the two facilities however, this listing provides examples of SSCs having 
design basis requirements in both the 10 CFR 50 and 10 CFR 72 regulations.  The applicability 
of these regulations also includes the associated drawings and procedures of the commonly 
shared SSCs.  Therefore, implementing a change, test, or experiment for these shared SSCs 
shall require a 10 CFR 50.59 review and a 10 CFR 72.48 review.  This position demonstrates 
compliance with 10 CFR 50 Appendix A, GDC-5 and 10 CFR 72.122 paragraphs (d), (e), and 
(k) (4). 
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TABLE 9.1-1 
 

SPENT FUEL POOL COOLING AND CLEANUP SYSTEM 
DESIGN PARAMETERS 

 
 
Spent fuel pool storage capacity 1386 Assemblies 

Spent fuel pool water volume 372,460(1) gallons 

Nominal boron concentration of the spent fuel pool water 2,000 ppm 
 

 Decay 
Heat (2) 

(MBtu/hr) 

Maximum 
SFP 

Temperature 
(2-Train)  

(°F) 

Maximum 
SFP 

Temperature 
(1-Train)  

(°F) 

SFP Loss 
of Cooling 

Heatup 
Rate  

(°F/hr) 

Boil-Off Time 
to 10′ Above 

Rack With No 
Makeup  

(hr) 

Normal Full Core 
Discharge(3) 

 

28.1 124.7 151.2 9.88 47.4 

Emergency 
Offload(4) 

 

25.6 129.3 159.2 8.40 55.1 

Optimum (Better 
than Design) 
Conditions (5) 

 

50.2 129.3 159.2 16.46 28.1 

 
(1) Including cask pit area volume. 
(2)  Decay Heat in accordance with ANS Standard 5.1, "Decay Heat Power in Light Water 
 Reactors," and USNRC Regulatory Guide 3.54, "Spent Fuel Heat Generation in an 
 Independent Spent Fuel Pool Storage Installation." 
(3)  Stored legacy fuel assemblies, plus an additional full core (193 assemblies) discharged 

after 33 days decay time at design basis heat exchanger fouling conditions and 
Technical Specification Ultimate Heat Sink (UHS) temperatures. The normal refueling 
interval for WBN is 18 months, with refueling outages typically scheduled in the spring 
and fall. 

(4) Stored legacy fuel assemblies, plus 96 assemblies discharged the previous refueling 
 outage, decayed 96 days, plus an additional full core (193 assemblies) discharged after 
 60 days decay time. The SFP has been analyzed for a maximum water temperature of 
 159.2 °F. 
(5) Considers better than design heat exchanger fouling and better than design UHS 
 temperature. 
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SPENT FUEL POOL COOLING AND CLEANUP SYSTEM DESIGN AND 
OPERATING PARAMETERS 

Spent Fuel Pool Pump 

 Number  3 

 Design pressure, psig 150 

 Design temperature, F 200 

 Design flow, gpm 2300 

 Total developed head, ft 125 

 Material Stainless Steel 

Spent Fuel Pool Skimmer Pump 

 Number 1 

 Design pressure, psig 150 

 Design temperature, F 200 

 Design flow, gpm 100 

 Total developed head, ft 50 

 Material Stainless Steel 

Refueling Water Purification Pump 

 Number 2 

 Design pressure, psig 150 

 Design temperature, F 200 

 Design flow, gpm 200 
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SPENT FUEL POOL COOLING AND CLEANUP SYSTEM DESIGN AND 
OPERATING PARAMETERS 

 
Total developed head, ft 170  

Material Stainless Steel  

Spent Fuel Pool Heat Exchanger 

Number 2  

Design heat transfer, Btu/hr 11.94 x 106  

 Shell Tube 

Design pressure, psig 150 150 

Design temperature, °F 200 200 

Design flow lb/hr 1.49 x 106 1.14 x 106 

Inlet temperature, °F 95 120 

Outlet temperature, °F 103 109.5 

Fluid circulated Component Cooling Water Spent Fuel Pool Water 

Material Carbon Steel Stainless Steel 

Spent Fuel Pool Demineralizer   

Number 1  

Design pressure, psig 300  

Design temperature, °F 250  

Design flow, gpm 100*  

Resin volume, ft1 30  

Material Stainless Steel  
*Flow may be increased to 180 gpm for refueling cavity and RWST cleanup.
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SPENT FUEL POOL COOLING AND CLEANUP SYSTEM DESIGN AND 
OPERATING PARAMETERS 

 
Spent Fuel Pool Filter  

 Number   1 

 Design pressure, psig 300 

 Design temperature, °F 250 

 Design flow, gpm 150 

 Filtration requirement 98% retention of particles above 5 microns 

 Materials, vessel Stainless Steel 

Spent Fuel Pool Skimmer Filter  

 Number   1 

 Design pressure, psig 300 

 Design temperature, °F 250 

 Design flow, gpm (Filter) 150 

 Rated flow, gpm (Pump) 100 

 Filtration requirement 98% retention of particles above 5 microns 

 Material, vessel Stainless Steel 

Refueling Water Purification Filter  

 Number 2 

 Design pressure, psig 200 

 Design temperature, °F 250 

 Design flow, gpm 200 
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SPENT FUEL POOL COOLING AND CLEANUP SYSTEM DESIGN AND 
OPERATING PARAMETERS 

 
Filtration requirement 98% retention of particles above 5 microns 

Material, vessel Stainless Steel 

Spent Fuel Pool Strainer  

Number    2 

Rated flow, gpm 2300 

Perforation, inches Approximately 0.2 

Material Stainless Steel 

Spent Fuel Pool Skimmer Strainer  

Number    1 

Rater flow, gpm  100 

Design pressure, psig   50 

Design temperature, °F  200 

Perforation, inches  1/8 

Material Stainless Steel 

Spent Fuel Pool Skimmers  

Number    2 

Design flow, gpm   50 

Piping and Valves  

Design pressure, psig  150 

Design temperature, °F  200 

Material Stainless Steel 
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BASIS FOR DESIGN CRITERIA OF THE  
WATTS BAR NUCLEAR PLANT SPENT FUEL RACKS 

 
 
ASME B&PV Code III, Subsection NF 
 
AISC Manual of Steel Construction, Seventh Edition, 1970. 
 
USNRC Standard Review Plan, Section 3.8.4, "Other Seismic Category I Structures". 
 
USNRC Regulatory Guide 1.13, "Spent Fuel Storage Facility Design Basis." 
 
USNRC Regulatory Guide 1.29, "Seismic Design Classification". 
 
USNRC Regulatory Guide 1.92, "Combining Model Responses and Spatial Components in 
Seismic Response Analysis". 
 
OT Position for Review and Acceptance of Spent Fuel Storage and Handling Applications, dated 
April 14, 1978.  
 
10 CFR Part 50, Appendix B, "Quality Assurance Criteria For Nuclear Power Plants and Fuel 
Reprocessing Plants". 
 



WBN-1 
 

TABLE 9.1-4 
(Sheet 1 of 3) 

 
10 CFR Part 50 Reactor Power & 10 CFR Part 72 ISFSI Facilities Interface Documents 

 
 

CIVIL / STRUCTURAL CALCULATIONS 
CDQ0000792013000357, HI-STORM FW Cask Handling Weights at WBN, HI-2135734, HI-
STORM FW Cask Handling Weights at WBN 
 
CDQ0006912014000556, Watts Bar Nuclear Plant Haul Path Design Calculations, Multiple 
HOLTEC Reports, HI-2135812, Watts Bar Plant ISFSI Haul Path Design Criteria 
 
CDQ0006912014000558, Watts Bar Nuclear Plant ISFSI Haul Path - Underground Utility 
Evaluation , HI-2135818  
 
CDQ0006912014000633, Dynamic Analysis of Loaded HI-STORM FW on LPT at Watts Bar, 
HI-2135883, Dynamic Analysis of Loaded HI-STORM FW on LPT at Watts Bar 
 
CDQ0009992013000358, Time History Generation for Watts Bar, HI-2135731, Time History 
Generation for Watts Bar 
 
CDQ0000792014000632, Calculation Package on the Seismic Stability Analysis of Watts Bar 
HI-STORM/HI-TRAC Stack Using NRC-Concurred Methodology, HI-2135902, Calculation 
Package on the Seismic Stability Analysis of Watts Bar HI-STORM/HI-TRAC Stack Using NRC 
Concurred Methodology 
 
CDQ0000792014000660, Watts Bar Auxiliary Building Floor Structural Analysis, HI-2146106, 
Watts Bar 
 
CDQ0000792014000634, WBN Auxiliary Building ISFSI Analysis for HI-TRAC & MPC: 

 
HI-2135779, Kinematic Stability Analysis of the Loaded HITRAC VW on RFF and in CLP 
for WBN 
HI-2135781, Seismic Stability Analysis of Empty MPC on the Refueling Floor 
HI-2146331, Auxiliary Building Floor Structural Qualification Under Loaded HI-TRAC VW 
Configurations 

 
CDQ0000792014000639, WBN Cask Loading Area ISFSI Analysis of HI-TRAC & Pedestal: 

 
HI-2146229, Seismic Analysis of HI-TRAC VW of Cask Loading Area Shelf at EL, 731’ 
at Watts Bar Plant 
HI-2146299, Seismic Analysis of HI-TRAC VW on Freestanding Pedestal in Cask 
Loading Area at WBN 
HI-2146417, Structural Evaluation of Pedestal in Cask Loading Area for HI-TRAC VW at 
WBN 

 
CDQ0006912014000638, Watts Bar Nuclear Plant Haul Path-Rail Slab, HI-2146034, Watts Bar 
Nuclear Plant Haul Path-Rail Slab   
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TABLE 9.1-4 
(Sheet 2 of 3) 

 
10 CFR Part 50 Reactor Power & 10 CFR Part 72 ISFSI Facilities Interface Documents 

 
CDQ0006912014000706, Analysis of the Lift Yoke Extension and Storage Bracket HI- 2156662 
& HI-2156589 

 
HI-2156662, Structural Analysis of the Watts Bar Lift Yoke Extension Storage Bracket 
HI-2156589, Structural Analysis of the HI-TRAC Lift Yoke Extension for WBN 

 
CDQ0000792015000712  Low Profile Transporter (LPT) Analysis HI-2146330, Low Profile 
Transporter (LPT) Analysis 
 
CDQ0006912014000557, Watts Bar ISFSI Geotechnical Soil Parameters Recommendations 
Report, HI-2135638  
 
CDQ0006912014000559, WBN Subgrade Modulus and Bearing Capacity for Heavy Haul Path, 
HI-2145966 
 
CDQ0000792014000647, Vertical Cask Transporter Stability Analysis on the Haul Path and the 
ISFSI Pad at Watts Bar Nuclear Plant, HI-2146169 
 
CDQ0000782015000761, Evaluation of Live Loads and Seismic Interaction Requirements for 
Dry Cask FHD Main Skid and FHD Chiller Skid, RRTI-2246-007 
 
CDQ0006912014000560, Watts Bar Nuclear Plant Haul Path – Fabrication Pad, HI-2145996 
 
CDQ0006912014000571, Liquefaction Analysis for Proposed WBN ISFSI Pad, HI-2135836 
 
CDQ0006912014000572, Calculation Package of Seismic Analysis of WBN ISFSI Pad Using 
LS-DYNA, HI-2146101 
 
CDQ0006912014000573, Structural Analysis of ISFSI Pad at WBN, HI-2146251 
 
CDQ0009992015000754, Accidental Drop of a Spent Fuel Assembly During the course of MPC 
Loading Operations 

 
NUCLEAR / MECHANICAL CALCULATIONS 

 
EPMDBG092088, Spent Fuel Pool Cooling and Cleanup System (78) Operating Modes 
Calculation 
 
MDQ0000782013000405, Environmental Conditions for Spent Fuel Pool Level Instrumentation 
during Extended Station Blackout Conditions 
 
MDQ0000782015000732, WBN Aux Bldg-El. 757 Refueling Floor Temperature Transient 
(LOCA) During Dry Cask Storage Operations 
 
MDQ0009992015000746, MPC CLOSURE TIME TO BOIL & THERMAL ANALYSIS 
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TABLE 9.1-4 
(Sheet 3 of 3) 

 
10 CFR Part 50 Reactor Power & 10 CFR Part 72 ISFSI Facilities Interface Documents 

 
 
NDQ0000782015000757, SPENT FUEL POOL BORON CONCENTRATION ANALYSIS 
DURING DCS ACTIVITIES 
 
NDQ0000782015000760, Thermal Response of the HI-STORM under Flood Condition and 
Design Basis for Post-Flood Restorative Measures 
 
NDQ0000792015000729, WBN Site Boundary Normal and Off Normal Doses including ISFSI 
 
NDQ0000792015000730, Comparison of the Dose Consequences between a Single Fuel 
Assembly FHA and a Dropped Loaded HI-TRAC VW/MPC-37 Cask 
 
NDQ0000792015000731, Post-LOCA and Transient Response to Place MPC in Safe Condition 
during LOCA 
 
NDQ0000792015000734, OCCUPATIONAL DOSE RATES AROUND THE HI-STORM FW 
SYSTEM FOR WBN, HI-2135814 
 
NDQ0000792015000763, ISFSI and Haul Route Fire Hazards Analysis Calculation 
 
NDQ0009992013000356, WBN ISFSI Compliance to 10CFR72.104 & 10CFR72.106 Criteria for 
Radioactive Materials in Direct Radiation, HI-2135709 & HI-2135760 
 
NDQ0009992015000747, Alternate Cooling Water System (ACWS) Equipment Sizing 
Calculation 
 
WBNAPS4004, Summary of Mild Environment Conditions for Watts Bar Nuclear Plant 
 
WBNNAL3025, Normal Operating Dose for Equipment Outside the Shield Building 
 
WBNTSR020, Safety Limit for the Spent Fuel Pool Radiation Monitors 
 
WBNTSR075, Location Specific Radiation Dose to Area A6 to A10 and T to U, El. 757 
 
WBNTSR090, Determine the Dose Rate at the Site Boundary due to Tanks in the Yard and 
ISFSI 
 
WBNTSR104, Location Specific Radiation Dose to the Spent Fuel Pool Radiation Monitors 
 
WBNTSR112, Shield Design Review and Equipment Qualification Study 
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NA DRAWINGS:
471454-SERIES ---- MECHANICAL FUEL POOL COOLING AND CLEANING SYSTEM
471811-78-1 ----- LOGIC DIAGRAM
1-,2-47W610-78-1 --- CONTROL DIAGRAM
47M%54-SERIES --- BILL OF MATERIAL
W9-DO-40-28 ----- DESIGN CRITERIA FOR FLOOD PROTECTION PROVISIONS
2-47W888-101 ------ MECHANICAL STRESS ANALYSIS PROBLEM

BOUNDARY - FUEL POOL COOLING AND
CLEANING SYSTEM

WESTINGHOUSE DRAWINGS:
113E794 ----- FLOW DIAGRAM. SPENT FUEL PIT COOLING SYSTEM
119DE52 ----- PROCESS FLOW DIAGRAM. SPENT FUEL PIT COOLING SYSTEM

UFSAR AMENDMENT 1

WATTS BAR
FINAL SAFETY

ANALYSIS REPORT

POWERHOUSE
UNITS 1 ~. 2

MECHANICAL-FLOW DIAGRAM
FUEL POOL COOLING
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RTES:

1. THE SPENT FUEL PIT COOLING SYSTEM MAINTAINS THE NECESSARY
TEMPERATURE OF THE WATER IN THE SPENT FUEL PIT AND
CLARIFIES, PURIFIES, AND DEMINERALIZES THE WATER IN THE
SPENT FUEL PIT, FUEL TRANSFER CANAL, AND REFUELING WATER
STORAGE TANK. THE SURFACE OF THE WATER IS CLEANED OF
FLOATING TRASH AND IMPURITIES BY A SKIMMER LOOP CONTAINING
A SKIMMER PUMP. SKIMMER HEADS, A STRAINER, AND A FILTER.

2. THE SPENT FUEL PIT COOLING SYSTEM IS OPERATED WHEN THERE
IS A NEED TO LOWER THE PIT WATER TEMPERATURE OR TO CLARIFY
AND PURIFY THE PIT WATER. THESE OCCASIONS ARE DETERMINED
SY THE AMOUNT OF FUEL IN THE PIT AND THE LENGTH OF TIME THE
FUEL HAS BEEN IN THE PIT. COOLING WATER FOR THE HEAT
EXCHANGER IS SUPPLIED FROM COMPONENT COOLING WATER.

3. THE DEMINERALIZER PORTION OF THE SPENT FUEL PIT COOLING
SYSTEM MAY BE ISOLATED FROM THE HEAT REMOVAL PORTION OF THE
SYSTEM BY PROPER VALVING AND USED TO PURIFY THE WATER IN THE
REFUELING WATER STORAGE TANK.

4. PIPING AND INSTRUMENT SYMBOLS ARE SHOWN ON DRAWING 308817-3R1
OF MECHANICAL DESIGN STANDARDS.'

8. THIS SYSTEM IS COMMON TO UNITS 1 AND 2, EXCEPT AS NOTED.

8. UNDER EMERGENCY CONDITIONS THE DEVICE MAY BE MANUALLY
TRANSFERRED TO THE OPPOSITE POWER TRAIN.

7. TEMPORARY PIPING TIE-IN BETWEEN SFPCS AND RHRS WILL BECOME
FUNCTIONAL WITH THE ADDITION OF SPOOL PIECES. THIS PIPING
WILL OPERATE DURING OPEN REACTOR COOLING FOR FLOODS ABOVE
PLANT GRADES, ONLY.

8. UNIT INTERFACE SEPARATION BOUNDARIES ARE CONTROLLED BY
INSTRUCTION TI-12.08, CONTROL OF UNIT INTERFACES.

9. LEVEL LOOPS C-LPL-78-42 AND -43 MAINTAIN PHYSICAL SEPARATION
TO THE EXTENT PRACTICAL.

0-L-948 0-L-980

0-LT 0-LI

78-42 - - T' - - -- - - 78-42
G-L-BBC 0-L-8SC

Q-PX 0-UPX

78-42 78-42

0-L-948 0-L-851

0-LT 0-LI

0-L-881 0-L-981

0-PX 0-UPX

78-43 78-43

REFERENCE DRAWINGS:

0-470811-78-1 -------- LOGIC DIAGRAM
470434 1. ... ------- PIPING
0-47WB55-1 ---------- FLCO DIAGRAM

WESTINGHOUSE - 113E794 ------ SPENT FUEL PIT COOLING
SYSTEM FLOW DIAGRAM
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CONTROL DIAGRAM
SPENT FUEL PIT COOL SYS

TVA DWG NO. 0-47W610-78-1 R1
FIGURE 9.1-4



PUMP C S

SPENT FUEL PIT
BACK-UP PUMP

NOTES:

DIGITAL AND ANALOG LOGIC SYMBOLS ARE USED ON LOGIC DIAGRAMS TO
FUNCTIONALLY DESCRIBE THE PROCESS CONTROL. REFER TO THE ASSOCIATED
HIRING SCHEMATIC FOR THE ELECTRICAL COMPONENTS USED TO IMPLEMENT
THE CONTROL SCHEME.

NIT INTERFACE SEPARATION BOUNDARIES ARE CONTROLLED BY
NSTRUCTION TI-12.08. CONTROL OF UNIT INTERFACES.

BENCE DRAWINGS:
W611-O-1--------LOGIC INDEX
W811-0-1---------LOGIC INDEX
W610-78-1--------CONTROL DIAGRAM

REFUELING CAV UNIT 2

REFUELING CAV UNIT 1

SIB RWST UNIT 2
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9.2  WATER SYSTEMS 
 
9.2.1  Essential Raw Cooling Water (ERCW) 
 
9.2.1.1  Design Bases 
 
The ERCW system is safety-related because it provides essential auxiliary support functions to 
the engineered safety features of the plant.  The system is designed to supply cooling water to 
safety and non-safety-related equipment.  Provisions are made to ensure a continuous flow of 
cooling water to those systems and components necessary for plant safety either during normal 
operation or under accident conditions.  Sufficient redundancy of piping and components is 
provided to ensure that cooling is maintained to vital loads at all times. 
 
9.2.1.2  System Description 
 
The ERCW system consists of eight ERCW pumps, four traveling water screens, four screen 
wash pumps, four strainers located in the main intake pumping station, and associated piping 
and valves as shown in Figures 9.2-1 through 9.2-4B.  The logic and control diagrams are 
presented in Figures 9.2-5 through 9.2-14A.  The design data for pumps required for two-unit 
operation is shown in Table 9.2-1. 
 
The eight ERCW pumps are mounted on the intake pumping station at Elevation 741.0 which is 
above the probable maximum flood level. 
 
The ERCW system is designed to supply cooling water to the following components: 
 
1. Component cooling heat exchangers*** 
 
2. Containment spray heat exchangers 
 
3. Emergency diesel generators 
 
4. Emergency makeup for component cooling system 
 
5. Control Building air conditioning water chillers*** 
 
6. Auxiliary Building ventilation coolers (for ESF equipment)*** 
 
7. Containment ventilation coolers*** 
 
8. Air compressors*** 
 
9. Reactor coolant pump (RCP) motor coolers*** 
 
10. Control rod drive ventilation coolers***
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11. Residual heat removal heat exchangers* 

 

12. Shutdown board Rm Air conditioning water chillers*** 
 
13. Spent fuel pool heat exchangers* 
 
14. Reactor coolant pump thermal barrier* 
 
15. Ice machine refrigeration condenser* 
 
16. Instrument room chillers*** 
 
17. Auxiliary feedwater** 
 
18. Sample system (SS) heat exchangers* 

 
19. Backup cooling water to the CCP 2A-A lube and gear oil cooler via the CCP 2A-A room 

cooler. 
 
* Provided with ERCW only during flood above Elevation 728.0.  
** Not a cooling load.  ERCW discharge provides safety-related source for AFW only when 

preferred supply from the Condensate Storage Tank is unavailable. 
*** Loads on the system during normal operation. 
 
The intake pumping station is located approximately 800 feet from the reservoir at the end of the 
plant intake channel which provides direct communication with the main river channel for 
reservoir levels including loss of downstream dam.  The intake pumping station is so designed 
that ERCW related equipment located therein will remain operable during the probable 
maximum flood. 
 
Water for the ERCW system enters two separate sump areas of the pumping station through 
four traveling water screens, two for each sump, and two diver protection barriers, one for each 
sump (Figure 9.2-41).  Four ERCW pumping units, on the same plant train, take suction from 
one of the sumps, and four more on the opposite plant train take suction from the other sump.  
One set of pumps and associated equipment is designated Train A, and the other Train B.  
These trains are redundant and are normally maintained separate and independent of each 
other.  Each set of four pumps discharges into a common manifold, from which two separate 
headers (1A and 2A for Train A, 1B and 2B for Train B), each with its own automatic 
backwashing strainer, supply water to the various system users.  Two ERCW headers 
associated with the same ERCW train (i.e., 1A/2A or 1B/2B) may be cross-connected to provide 
greater flexibility (e.g., for strainer maintenance). 
 
Two paths are available for water discharge from the ERCW system.  The normal path is to the 
cooling tower basins of the condenser circulating water system for use as makeup for 
evaporative losses.  The alternate path is to the yard holding pond through yard ERCW 
standpipes and an ERCW overflow box.  The alternate path is seismically qualified up to and 
including the ERCW overflow box. 
 
The alignment of ERCW headers and system users is as follows: 
 
1. Containment spray heat exchangers 1A, 1B, 2A, and 2B are supplied from ERCW 

headers 1A, 1B, 2A and 2B, respectively. 
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2. The normal supply for both Train A diesel generators is from header 1A, although a 
backup source from header 2B is also provided.  The normal supply for both Train B 
diesel generators is from header 1B with a backup supply from header 2A. 

 
3. The normal supply for component cooling heat exchangers A, B, and C is from ERCW 

header 2A, 2A, and 2B, respectively.  However, interconnections between headers 1B 
and 2A, and between 1A and 2B have been incorporated to permit alternate supplies. 

 
4. Each header provides ERCW to its corresponding Main Control Room and Control 

Building electrical board room air-conditioning chillers, the Auxiliary Building ventilation 
coolers for ESF equipment, the containment ventilation coolers, the RCP motor air 
coolers, the CRDM vent coolers, and the containment instrument room air conditioning 
water chillers (i.e., header 1A and 2A supply Train A equipment header 1B and 2B 
supply Train B equipment, etc.). 

 
5. Headers 1A and 1B provide a normal and backup source of cooling water for the station 

air compressors.  For the auxiliary control air compressors there is one compressor on 
Header 1A and one on Header 2B. 

 
6. Under flood conditions, the ERCW system provides water to the spent fuel pool heat 

exchangers, reactor coolant pump thermal barrier, ice machine refrigeration condensers, 
and under certain conditions, residual heat removal heat exchangers and sample system 
heat exchangers (refer to Section 2.4.14) using spool piece inter-ties. 

 
7. In the event of a need to supply ERCW to the auxiliary feedwater system, when the 

normal supply of water is not available from the condensate storage tank, discharge 
headers A and B automatically provide an emergency water supply to the motor-driven 
auxiliary feedwater pumps of the same train assignment as the header and to each unit's 
turbine driven auxiliary feedwater pump. 

 
8. Connections are available in the A-Train ERCW supply and return headers for the lower 

compartment coolers that will allow chilled water from a non-safety related chiller to be 
used to provide additional cooling of the Reactor Building during outages. 

 
9. Two RCP motor air coolers are supplied from ERCW Header 1A for Unit 1, 2A for Unit 2; 

and two are supplied from ERCW Header 1B for Unit 1 and 2B for Unit 2. 
 
The supply headers are arranged and fitted with isolation valves such that a critical crack in either 
header can be isolated to ensure uninterrupted operation of the other header.   
 
The operation of two pumps on the same plant train is normally sufficient to supply cooling 
water requirements for the plant for two-unit cooldown, refueling or post-accident operation, and 
two pumps per plant train will operate during the hypothetical combined accident and loss of 
normal power if all four diesel generators are in operation.  In an accident, the safety injection 
signal automatically starts two pumps on each plant train, thus providing full redundancy.   
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Pump motors, traveling screen motors, screen wash pump motors, and backwashing strainer 
motors are supplied with power from normal and emergency sources, thereby ensuring a 
continuous flow of cooling water under all conditions.  There are two independent power trains 
with two emergency diesel generators for each train, four of the eight ERCW pumps are 
assigned to Train A and four to Train B.  Due to diesel generator capacity limits, an interlock 
prevents more than one ERCW pump from being automatically loaded onto any given diesel 
generator. Under certain scenarios when a diesel generator has excess capacity, this interlock 
may be manually bypassed and a second ERCW pump may be manually loaded onto the diesel 
generator.  Two traveling screens, two screen wash pumps, and two strainers are assigned to 
the power train corresponding to that of the ERCW pumps which this equipment serves.  The 
motor-operated valves in the ERCW system are generally supplied with emergency power from 
the train of diesel generators which corresponds to the pump supplying the header in which the 
valve is located.   
 
The component cooling system (CCS) heat exchanger discharge by-pass valves incorporate 
special trim to suppress cavitation.  Flow is directed through the by-pass lines at low and 
intermediate heat exchanger flow rates by opening the by-pass line and closing the main 24-
inch motor-operated butterfly valve at the heat exchanger outlet.  For conditions which require 
flow rates beyond the capacity of the anti-cavitation valve, the 24-inch butterfly valve is opened 
and the anti-cavitation valve closed.  To minimize cavitation of the butterfly valves, a multi-holed 
orifice is located in each of the two CCS heat exchanger vertical discharge headers to increase 
the back pressure at the valves. 
 
9.2.1.3  Safety Evaluation 
 
The ERCW system is designed to prevent any postulated failure from curtailing normal plant 
operation or limiting the ability of the engineered safety features to perform their functions in the 
event of natural disasters or plant accidents.  Sufficient pump capacity is provided for design 
cooling water flows under all conditions and the system is arranged in such a way that even a 
complete header loss can be isolated in a manner that does not jeopardize plant safety. 
 
The ERCW system has eight pumps (four pumps per train).  However, minimum combined 
safety requirements for the two units are met by only two ERCW pumps on the same plant train.  
There is one exception to this; see the discussion on compliance with GDC 5 later in this 
section.  Sufficient redundancy, separation and independence of piping and components are 
provided to ensure that cooling is maintained to vital loads at all times despite the occurrence of 
a random single failure.  A single active failure will not remove more than one supply train per 
unit (i.e., either headers 1A and 2A or headers 1B and 2B will always remain in service).  The 
ERCW system is sufficiently independent so that a single active failure of any one component in 
one train will not preclude safe plant operations in either unit.  A failure modes and effects 
analysis is presented in Table 9.2-2. 
 
The safety-related portion of the ERCW system is designed such that total loss of either train, or 
the loss of offsite power and an entire plant shutdown power train will not prevent safe shutdown 
of either unit under any credible condition. 
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CCS Heat Exchanger C, which is shared between the two units, serves the train B engineered 
safety features for both units.  During normal operation, the ERCW flow path to this heat 
exchanger will be through anti-cavitation bypass valve, FCV-67-144.  A safety injection 
actuation signal in either unit or a loss of offsite power signal causes valve FCV-67-152 to 
automatically open to assure ERCW flow from header 2B.  Depending on the event, the 
operator will then close FCV-67-144 and place FCV-67-152 in either Position A or B, as 
appropriate. 
  
The Train A safeguards are capable of meeting the safety requirements independently of the 
Train B safeguards equipment.  Depending on the event, the operator will place the 1(2)-FCV-
67-146 valves in either Position A or B, as appropriate, then close the 1(2)-FCV-67-143 valves.  
The earliest that this action is required is 15 minutes.  If minor adjustments in ERCW flow are 
required, the 1(2)-FCV-67-143 valve positions may be adjusted. 
 
Under extreme flood conditions, the ERCW system provides a heat sink for required cooling 
systems, except the high pressure fire protection system water is used for steam generator 
feedwater for reactor cooling.  The ERCW system is designed to continue operation during the 
postflood situation in which the loss of the downstream dam has also been assumed. 
 
The ERCW system is designed to furnish a continuous supply of cooling water under normal 
conditions, as well as under the following extreme circumstances: 
 
1. Tornado or other violent weather condition which might disrupt normal offsite power.  

The ERCW pumps are protected from tornadic winds and tornado-borne missiles, as 
described in Section 3.5, by a walled enclosure covered with a roof composed of 
structural steel wide-flanged I-beams.  The walls and roof are designed to withstand the 
tornado wind loading and tornado-driven missile impact.  In addition, the pumps on 
power train A are separated from those on train B by a wall on the pumping station deck.  
The traveling water screens and related screen wash pumps are also located within this 
protective structure.  Yard piping (Class C) is protected by a minimum rock cover or 
concrete slabs where the minimum rock cover is not possible. 

 
2. The ERCW pumps, intake pumping station traveling screens and screenwash pumps, 

and associated piping and structures remain operable during and after a safe shutdown 
earthquake which might destroy non-seismic structures and equipment and the main 
river dams upstream and downstream of the site.  The components required for 
operation are designed either to Seismic Category I or I(L) - pressure boundary integrity 
requirements.  The pumping station is designed to maintain direct communication with 
the main river channel at minimum possible water level resulting from loss of the 
downstream dams.  

 
3. The design provides for the probable maximum flood with the coincident or subsequent 

loss of the upstream and/or downstream dams.  To meet these conditions, the ERCW 
pumps, traveling screens, and screenwash pumps located in the intake pumping station 
are above the maximum possible flood level. 
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4. In the event of blockage of the non-qualified, normal discharge path, the alternative 
discharge path would be functional.  In this event, the discharge water would flow 
through the ERCW standpipes and out of the ERCW overflow box.  The ERCW overflow 
box is located in Area 2 which is described in Section 2.4.2.3.  The flow from the 
overflow box will drain along the road, then across the perimeter road, flow west through 
a swale and across the low point in the access road.  If the normal discharge path is 
blocked, no change in valve alignment or operator action is necessary to activate the 
alternate path.  The alternate path is seismically qualified up to and including the ERCW 
overflow box.  If the alternate path was in use and the non-qualified piping became 
blocked, the discharge water would flow out of the overflow box and drain away from the 
plant.  Even with the maximum flow out of the overflow box, the water would not build up 
to reach the elevation of any of the entrances to safety-related buildings.  For purposes 
of maintenance to the cooling towers, a valve is provided in each of the normal 
discharge headers so that the ERCW flow can be terminated to the cooling towers and 
diverted to the holding pond via the alternate discharge path. 

 
Cooling water is supplied in an open cycle cooling mode to the various heat exchangers served 
by the ERCW pumps during all modes of plant operation. With normal offsite power sources 
available, water is normally supplied to both units by operating up to two ERCW pumps per 
train. More than 2 pumps may be operated during pump changeover, etc. The ERCW system 
provides the required flow necessary to dissipate the heat loads imposed under the design 
basis operating mode combination, i.e., one unit in LOCA and the other unit in hot standby, 
based on a maximum river temperature. The ERCW system is also capable of supporting a 
cooldown of the non-accident unit in accordance with GDC 5. Maximum ERCW supply 
temperature is 85°F and is consistent with the recommendations in Regulatory Guide 1.27. 
Minimum river temperature is 35°F. 
 
ERCW is a versatile system capable of providing sufficient flow and heat removal for a variety of 
conditions in each unit. As examples, 
 
1. During normal operations, the ERCW system can supply the highest flow / decay heat 

demand of one unit in Startup and the other in Hot Shutdown with a flow requirement of 
approximately 26,250 gpm and remove a heat demand of 241 MBtu/hr. 

 
2. Under design basis accident conditions with offsite power available, the ERCW system can 

supply the highest flow / decay heat demand with one unit in Startup and the other in LOCA 
Recirculation with a flow requirement of approximately 32,750 gpm and remove a heat 
demand of 446 MBtu/hr. 

 
3. Under design basis accident conditions with a LOOP coupled with a Loss of Train A, 

ERCW Train B can supply the highest flow / decay heat demand of one unit in Hot 
Shutdown and the other in LOCA-Recirculation with a flow requirement of approximately 
21,850 gpm and remove a decay heat demand of 316 MBtu/hr. 

 
4. Under design basis accident conditions with a LOOP coupled with a Loss of Train B, 

ERCW Train A can supply the highest flow / decay heat demand of one unit in Hot 
Shutdown and the other in LOCA-Recirculation with a flow requirement of approximately 
22,400 gpm and remove a decay heat demand of 320 MBtu/hr. 
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The availability of water for the design basis condition on the ERCW system is based on one 
unit being in a LOCA and the other unit in hot standby and the following events occurring 
simultaneously: 
 
1. Loss of offsite power. 
 
2. Loss of downstream dam. 
 
3. Loss of an emergency power train. 
 
GDC 5 Compliance: The ERCW system has eight pumps (four pumps per train). Normally, 
during Loss of Offsite Power (LOOP) events, only four pumps (two pumps per train) may be 
loaded onto the four diesel generators (one per diesel generator). When both trains of ERCW 
are available, the four ERCW pumps are able to supply all required loads for all design basis 
events to support both units. When various events occur with a LOOP, and combined with a 
complete loss of one train of emergency power, then only two ERCW pumps are normally 
available. The two ERCW pumps are able to support the accident unit, the non-accident unit 
and the SFP for all design basis events except as described below. 
 
Typically, if an accident occurs on one unit, the second unit will be brought to Mode 3 (Hot 
Standby), which for Watts Bar is the defined “Safe Shutdown” mode of operation. The non-
accident unit will be held in Mode 3 until the accident unit can be stabilized and the core decay 
heat in the non-accident is within the capability of the RHR system. Calculations demonstrate 
that two ERCW pumps are sufficient to cope with the accident unit and bring the non-accident 
unit to Cold Shutdown within 72 hours. There is one scenario where two ERCW pumps do not 
have sufficient capacity to cope with both the accident and non-accident units. This scenario is 
described as follows: 
 

• The non-accident unit has been shutdown within the previous 48 hours and is being 
cooled by RHR in either Mode 4 or Mode 5. 

 
•  The accident unit is in LOCA-Recirculation mode of operation 

 
•  LOOP 

 
•  Loss of one train of emergency power. 

 
Under this scenario, a third ERCW pump is required. Diesel generator loading calculations 
indicate that the diesel generator associated with the non-accident unit has the capacity to 
support a second ERCW pump (approximately 805 horsepower). Manual bypass switches on 
the shutdown boards allow the interlocks, which prevent more than one ERCW pump to be 
loaded onto a diesel generator, to be over-ridden. The third ERCW pump must be manually 
started prior to placing the accident unit in LOCA Recirculation. 
 
For these reasons, one of the following two GDC 5 related restrictions are imposed on the 
ERCW system following the shutdown of a unit: 
 
1. A third ERCW pump must be available on each train of ERCW; or, 
 
2. The shutdown unit must remain in Mode 3 for 48 hours prior to establishing RHR cooling. 
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Calculations indicate that there is sufficient ERCW capacity to maintain the SFP within its 
design basis temperatures for all scenarios. In certain cases, SFP cooling may be temporarily 
suspended while plant operators reconfigure plant systems to restore it. In order to preclude 
leakage of radioactivity from the containment, the supply lines to the upper containment coolers 
are provided with double isolation by use of a check valve and motor-operated valve. The 
supply lines to the lower containment cooler groups and the discharge lines are doubly 
protected by use of two motor-operated valves operated on separate power trains as shown in 
Figure 9.2-11. 
 
Radiation detectors are installed in each ERCW discharge header at a point downstream of the 
last equipment discharge point. If an abnormal radiation level is detected in either ERCW 
discharge header, the radiation source is located and isolated. 
 
9.2.1.4  Tests and Inspections 
 
All system components are hydrostatically tested in accordance with the applicable industry 
code before station startup.  The yard piping is hydrostatically tested in accordance with Section 
III of the ASME Code. Subsequent to closing out Section III activities, the yard piping was 
opened at a number of locations and a cement-mortar lining was applied as a replacement 
under the provisions of Section XI of the ASME Code.  Section XI defines a replacement as a 
design change to improve equipment service.  Welds at pipe access points were examined 
visually and by magnetic particle test, and vacuum box leak tested before application of mortar 
to the weld area.  After completion of cement-mortar lining, the piping was tested to the ASME 
Section III hydrostatic test requirements.  The exposed welds were examined in accordance 
with the requirements of ASME Section III.  ASME Section III examination pressure was 
maintained until the total time at pressure was one hour or greater.  Following return of the 
system to service and before fuel load a visual examination (VT-2) will be performed in 
accordance with ASME Section XI IWA-5244 for buried components. 
 
This alternative to visual examination during ASME Section III hydrostatic pressure testing was 
approved by NRC Inspection Report No. 50-390/89-04 and 50-391/89-04 for ERCW piping 
having inaccessible welds.  
 
9.2.1.5  Instrument Applications 
 
9.2.1.5.1 General Description 
 
ERCW instrumentation and controls (see Figures 9.2-10 through 9.2-14A) for equipment 
supplied for a particular ERCW main supply header are powered from the same electrical power 
source as the pumps which normally supply the water to that header.  Therefore, loss of one 
power train would result in the loss of only the instrumentation and controls associated with that 
particular ERCW header.  Motor-operated containment isolation valves are arranged and 
powered such that isolation may be accomplished utilizing either one of the available power 
trains. Backup controls (see Section 7.4) are provided for devices which are required for 
operation in the event of a main control room evacuation. 
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9.2.1.5.2 Pressure Instrumentation 
 
Pressure transmitters are provided on each ERCW pump discharge line and main supply 
header for displaying pressures locally and in the main control room, as well as actuating main 
control room annunciators when pressure drops below the setpoint.  Each screenwash pump is 
provided with a local pressure gauge on the pump discharge line.  Pressure differential switches 
are connected across each pair of traveling screens in a forebay.  High differential pressure 
starts both screen wash pumps in a forebay and causes annunciation in the Main Control 
Room.  Since this operation uses non-essential control air/service air, a nonqualified system, 
the screenwash system is put in continuous operation within three hours after an earthquake, 
tornado, flood, loop, loss of upstream or downstream dam, or within 12 hours of a LOCA.  
Screen wash pump discharge pressure switches are utilized to start the traveling screen motor 
when screen wash pressure has been established.  Local pressure gauges and differential 
switches are provided on each ERCW strainer to monitor strainer pressures and indicate status.  
Local pressure test points are provided on the ERCW inlet and outlet of the water chillers of 
each electric board room air conditioner and each main control room air conditioner. 
 
9.2.1.5.3 Flow Instrumentation 
 
Flow elements and transmitters are provided for each ERCW main supply header to display the 
flow rates.  The ERCW flow rate through each containment spray heat exchanger is also 
displayed in the main control room.  The ERCW flow rate through each CCS heat exchanger is 
also available in the main control room.  Local flow indicators are provided for the flow rate 
through the emergency diesel engine heat exchangers, the flow rate inlet and discharge from 
each lower containment, RC pump motor, and control rod drive ventilation cooler group, each 
upper containment ventilation cooler, and ECCS pump room coolers.  Flow elements are 
provided in the discharge lines of most other coolers and heat exchangers for use during testing 
and system balancing.  
 
9.2.1.5.4 Temperature Instrumentation 
 
ERCW pump motor winding and bearing temperatures are monitored by a plant computer 
system which provides recorded data capability.  Local temperature indicators are provided for 
the discharge from each emergency diesel engine heat exchanger and for various other users.  
Temperature test wells are provided on the inlet of each air conditioner condensing unit and the 
discharge side of each component cooling system heat exchanger, containment spray heat 
exchanger, RC pump motor cooler, and control rod drive cooler.  Temperature test wells are 
also provided in the inlet and discharge lines for most space coolers, room coolers, and in the 
main supply and return header. 
 
9.2.1.5.5 Control Valves 
 
The open and closed positions of the ERCW air operated and motor-operated valves are 
displayed in the main control room by means of lights incorporated either on the controlling 
hand switch or on a valve status light subpanel.  Air operated temperature and flow control 
valves are designed to fail open on loss of electrical power and/or operating air, thereby 
providing maximum ERCW cooling flow to the equipment being supplied. 
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ERCW is regulated to each upper and lower containment and control rod drive ventilation cooler 
through a throttling action type valve controlled by a temperature indicating controller.  Manual 
and/or automatic override to fully close the control valve is provided by means of a hand switch 
and/or logic signals (Figures 9.2-5 through 9.2-9). 
 
ERCW is supplied to each air conditioner condensing unit through an automatic water regulating 
valve controlled by condenser pressure. 
 
Each CCS heat exchanger incorporates a motor-operated butterfly valve in its main ERCW 
discharge line.  Each valve may be placed in either of two intermediate, throttled positions in 
addition to the full open or closed positions.  The desired position is selected manually from the 
control room for the particular plant operating condition.  In addition, the heat exchanger C valve 
has automatic controls to open the valve to the low-flow intermediate position in response to a 
loss of offsite power signal or a safety injection signal in either unit.  Such automatic controls are 
not required for heat exchangers A or B since their bypass valves are normally open, whereas 
the heat exchanger C valve may be normally closed. 
 
The by-pass lines at the CCS heat exchangers discharges have a special motor- operated, anti-
cavitation modulating valve to control ERCW flow rate through the associated CCS heat 
exchanger at low and intermediate flow rates.  These anti-cavitation valves may be manually 
adjusted to the open, closed, and/or intermediate position to achieve desired CCS heat 
exchanger performance for various operating modes.  Control switches are provided in the main 
control room.  The valves are designed to ASME Section III, Class 3, with Class 1E motor 
operators. 
 
ERCW is supplied to each additional cooler or heat exchanger through an on-off action type 
valve controlled by either a hand switch, a temperature switch, a manual valve, a logic signal, or 
various combinations of these. 
 
9.2.1.6  Corrosion, Organic Fouling, and Environmental Qualification 
 
Watts Bar Nuclear Plant (WBN) has a comprehensive chemical treatment program for treating 
raw water systems.  This treatment is a major part of WBN Raw Water Corrosion Program.  The 
chemical treatment is used to control corrosion in carbon steel and yellow metals, to control 
organic fouling, including slime, to minimize the effect of microbiologically induced corrosion 
(MIC) and inhibit growth of Asiatic clams. 
 
The water used in the Essential Raw Cooling Water (ERCW), High Pressure Fire Protection 
(HPFP) and Raw Cooling Water (RCW) system is chemically treated. The chemical treatment 
program injects chemicals to the ERCW, RCW, and HPFP raw water systems at the Intake 
Pumping Station (IPS) pits such that any pump taking suction from these pits will introduce the 
chemicals into the system. This treatment includes oxidizing biocide, non-oxidizing biocide, 
phosphate, and zinc. The phosphate is used to sequester iron from existing corrosion products, 
the zinc is used to passivate the carbon steel surfaces, and the oxidizing and non-oxidizing 
biocide will control slime, clams, and MIC 
 
The dead legs to the containment spray system (CSS) heat exchangers (Hxs) and auxiliary 
feedwater (AFW) Pumps have biocide/chemical treatment lines which permit flow through those 
lines on a continuous basis when required by procedure.  In addition, the CSS Hxs and piping 
between the motor-operated supply and discharge isolation valves are filled with demineralized 
water treated for corrosion control.  Connections are provided on the biocide/chemical treatment 
lines feeding the Train A Auxiliary Feedwater Pump dead legs to permit chemical treatment with 
demineralized water and biocides. 
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The ERCW piping to the diesel generators is treated during periods of train specific biocide 
injection by opening the associated diesel generator ERCW supply valve. 
 
For the ERCW line to the CCS surge tank, the blind flange at the spool piece connection is 
provided with a flushing connection to facilitate chemical treatment of the piping.  Other lines 
used to connect to CCS piping during flood mode operation would be treated in a similar 
manner.  These lines are not connected to the CCS during the flushing operation. 
 
Control of organic fouling and Asiatic clams is further enhanced by the use of strainers in the 
supply headers.  Each supply header is provided with a strainer (auto-backwash type) capable 
of removing particles and organic matter larger than 1/32-inch diameter.  The strainers are 
located in the Intake Pumping Station downstream of the ERCW pumps. 
 
Normal system operation and maintenance is considered adequate to disperse chemicals in the 
instrument lines, drains, and vents in the ERCW system. 
 
Allowances for the effects of corrosion on the structural integrity of this system were made by 
increasing the wall thickness of the pump pressure boundary, pipe, heat exchanger shells and 
tubes, and other system pressure retaining components.  Measures have also been taken to 
compensate for the effects of corrosion on the flow passing capability of the system.  The 
normally wetted portion of the buried supply and discharge headers have been lined in situ with 
cement mortar, most of the 2-inch and smaller diameter piping is stainless steel, and selected 
runs of larger piping in the Auxiliary and Turbine Buildings are stainless steel, and almost all of 
the piping in the Reactor Building is stainless steel. 
 
To the extent to which they are exposed to atmospheric conditions, all pumps and valves are 
designed to operate under the most extreme climatic conditions that are expected to prevail in 
the southeastern United States.  Operator actions are taken, as needed, to provide surveillance 
and compensatory measures, to ensure the ERCW pumps auxiliary piping do not freeze during 
extreme weather conditions. 
 
9.2.1.7  Design Codes 
 
The ERCW system components are designed to the codes listed in Table 3.2-2a. 
 
9.2.2  Component Cooling System (CCS) 
 
9.2.2.1  Design Bases 
 
The CCS is designed for operation during all phases of plant operation and shutdown.  The 
system serves to remove residual and sensible heat from the reactor coolant system via the 
residual heat removal system during plant cooldown; cool the spent fuel pool water and the 
letdown flow of the chemical and volume control system; provide cooling to dissipate waste heat 
from various plant components; and provide cooling for safeguard loads after an accident. 
 
The systems served by the CCS are: 
 
1. Reactor coolant system (RCS), Section 5.5.1 
 Reactor coolant pumps (RCPs) 
 a. RCP upper and lower oil coolers 
 b. RCP thermal barrier heat exchangers. 
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2. Residual heat removal (RHR) system, Section 5.5.7 
 a. RHR heat exchangers (Hxs) 
 b RHR pump seal water Hx 
 
3. Safety injection system (SIS), Section 6.3 
 a. Safety injection pump lube oil coolers 
 
4. Chemical and volume control system (CVCS), Section 9.3.4 
 a. Letdown Hx 
 b Excess letdown Hx 
 c. Seal water Hx 
 d. Centrifugal charging pump lube and gear oil coolers 
 
5. Spent fuel pool cooling and cleanup system (SFPCCS), Section 9.1.3 
 a. SFPCCS Hxs  
 
6. Containment spray system (CSS), Section 6.2.2 
 a. Containment spray pump oil Hx 
 
7. Gaseous waste processing disposal system (GWPS), Section 11.3 
 a. Waste gas compressor Hxs 
 
8. Sampling system (SS), Section 11.4 
 a. Sample Hxs 
 b. Sample chiller package 
  c.  Post accident sampling (PAS) coolers (Unit 1 Only) 
 
The CCS serves as an intermediate loop between systems 1 through 8, listed above, and the 
ERCW system.  Heat from the listed systems is transferred by the CCS through the component 
cooling heat exchangers to the ERCW system, which is the heat sink for these heat loads.  The 
intermediate loop provides a double barrier to reduce the possibility of leakage of radioactive 
water to the environment. 
 
The CCS design is based on a maximum ERCW inlet temperature of 85°F.  The ERCW supply 
from the river is designed to be available under all conditions.  The design temperature places 
no undue limitations on normal plant operation.  It affects the time required for plant cooldown 
and the number of component cooling heat exchangers in use during the various plant 
operations.   
 
Since the CCS is required for post-accident removal of heat from the reactor, the CCS is 
designed such that no single active or passive failure can interrupt cooling water to both A and 
B Engineered Safety Feature (ESF) trains.  One ESF train is capable of providing sufficient heat 
removal capability for maintaining safe reactor shutdown. 
 
The CCS pumps, thermal barrier booster pumps and required motor-operated valves will be 
automatically transferred to auxiliary onsite power upon loss of offsite power. 
 



WBN 
 
 

9.2-13 

9.2.2.2  System Description 
 
The CCS, shown in Figures 9.2-16, 9.2-17, 9.2-18, and 9.2-19, consists of five CCS pumps, two 
thermal barrier booster pumps per unit, three heat exchangers, two surge tanks, one CCS pump 
seal water collection unit, and associated valves, piping and instrumentation serving both units.  
The coolers associated with the systems served by CCS (see Section 9.2.2.1) are not part of 
CCS but rather are included in the serviced systems.  Such coolers are discussed more fully in 
the references listed in Section 9.2.2.1. 
 
The logic and control diagrams for this system are presented in Figures 9.2-20, 9.2-20A, 9.2-21, 
9.2-21A, 9.2-22, 9.2-22A, 9.2-23, 9.2-24, 9.2.25, and 9.2-25A. 
 
The CCS design pressure and temperature are 150 psig and 200°F, respectively, except as 
noted below: 
 
  (i) The design pressure and temperature for piping from thermal barrier booster pumps 

(TBBPS) discharge to the first of redundant check valves in each thermal barrier supply 
line are 200 psig and 200°F, respectively.  

 
 (ii) From the first redundant check valve of each thermal barrier supply line to the outboard 

containment isolation valve on the thermal barrier return line, the design pressure and 
temperature are the same as the RCS design pressure and temperature which are 2485 
psig and 650°F.  This prevents overpressurization of this portion of the CCS piping in the 
event of thermal barrier leakage.  A 3/4-inch check valve installed across the inboard 
containment isolation valve, incorporates a soft seat which is not designed for fluid 
temperatures above 300°F.  In order for the temperature to exceed 300°F, reactor 
coolant must leak through the thermal barrier into the CCS.  A thermal barrier tube 
rupture event will not degrade the soft seat since isolation would occur rapidly.  In order 
to guard against leakage through the check valve, inspection and repair of the check 
valve seat will be performed whenever repairs for thermal barrier tube leakage are 
needed. 

 
(iii) In order to maintain containment integrity during and after a LOCA, CCS piping between 

and including the containment isolation valves is designed for 250°F. 
 
CCS is a supporting system to other safe shutdown systems. Two redundant trains per unit are 
available. For each unit, Train A consists of two available CCS pumps and the associated 
valves, piping, instrumentation and heat exchanger (Heat Exchanger A for Unit 1 and Heat 
Exchanger B for Unit 2). Train B is common for both units and consists of one CCS pump and 
the associated valves, piping, instrumentation and heat exchanger (Heat Exchanger C). 
 
Each unit has a CCS pump (1A-A for Unit 1 and 2A-A for Unit 2) which is aligned to that unit's 
Train A header and which receives electrical power from Train A. Each unit has another CCS 
pump (1B-B for Unit 1 and 2B-B for Unit 2) which are normally aligned to that unit's Train A 
header, but which receives electrical power from Train B. These pumps (1B-B and 2B-B) can be 
manually re-aligned to the common Train B piping system. CCS pump C-S, which normally 
receives Train B electrical power while serving as the common Train B CCS pump, is capable of 
being powered from a Train A source. 
 
During normal full power operation, with all CCS equipment available, CCS pumps 1AA and 
1BB and Heat Exchanger A are aligned with Unit 1, Train 1A ESF and miscellaneous 
equipment. CCS pumps 2A-A and 2B-B and Heat Ex changer B are aligned with Unit 2 Train 2A 
ESF and miscellaneous equipment. CCS pump C-S and Heat Exchanger C are aligned with 
both Unit 1, Train 1B and Unit 2, Train 2B. 
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Although normally aligned as described above, the CCS pumps can be manually realigned to 
meet various abnormal operational and maintenance requirements. Either Train B CCS pump 
can be re-aligned to CCS HX C to either replace or supplement CCS pump C-S. CCS pump CS 
can be re-aligned to either CCS HX A or B to supplement the Train A CCS pump. For additional 
information, see the GDC 5 compliance discussion in Section 9.2.2.3. 
 
CCS Heat Exchangers are subject to testing in accordance with Generic Letter 89-13, which 
requires cleaning and testing of the ERCW cooled CCS Heat Exchangers to verify the heat 
transfer capability. 
 
Since CCS Heat Exchanger A supports the operability of CCS Train 1A, without a dual unit 
outage, long duration maintenance on CCS Heat Exchanger A requires a Unit 1 refueling 
outage.  Specifically, Unit 1 shall be in an outage at least 96 hours following shutdown with no 
more than one train of RHR cooling required and two operable Train B CCS Pumps shall be 
aligned to CCS Train B through CCS Heat Exchanger C.  This alignment maintains an operable 
Train B for both units without impacting Unit 2 Train A.  In addition, CCS Train B can support 
Seal Water Heat Exchanger 1A, Waste Gas Compressor A, and Spent Fuel Pool Cooling Heat 
Exchanger A through the use of the CCS isolation valves between the outlet of CCS Heat 
Exchangers A and C.  This maintains refueling loads normally aligned to CCS Train 1A and two 
trains of Spent Fuel Pool Cooling by utilizing Spent Fuel Pool Cooling Heat Exchangers A and B 
and Spent Fuel Pool Cooling Pump C-S. 
 
Since CCS Heat Exchanger B supports the operability of CCS Train 2A, without a dual unit 
outage, long duration maintenance on CCS Heat Exchanger B requires a Unit 2 refueling 
outage.  Specifically, Unit 2 shall be in an outage at least 96 hours following shutdown with no 
more than one train of RHR cooling required and two operable Train B CCS Pumps shall be 
aligned to CCS Train B through CCS Heat Exchanger C.  This alignment maintains an operable 
Train B for both units without impacting Unit 1 Train A.  In addition, CCS Train B can support 
Seal Water Heat Exchanger 2A, Waste Gas Compressor B, and Spent Fuel Pool Cooling Heat 
Exchanger B through the use of the CCS isolation valves between the outlet of CS Heat 
Exchangers B and C.  This maintains refueling loads normally aligned to CCS Train 2A and two 
trains of Spent Fuel Pool Cooling by utilizing the normal Spent Fuel Pool Cooling Heat 
Exchanger and pump alignments. 
 
Since CCS Heat Exchanger C supports the operability of both CCS Trains 1B and 2B, without a 
dual unit outage, long duration maintenance on CCS Heat Exchanger C requires a Unit 1 
refueling outage and CCS Heat Exchanger A is needed to support CCS Train 2B operability.  
Specifically, Unit 1 shall be in an outage with no RHR cooling required (full core offload) and 
CCS Heat Exchanger A (aligned to ERCW Train 1B), CCS Pump 1B-B, and CCS Pump C-S 
shall be aligned to CCS Train 2B.  These components ensure that Unit 2 maintains two 
operable independent CCS trains, thereby;  ensuring that Unit 2 is capable of responding to any 
design basis event.  In this cleaning alignment, CCS can support two trains of Spent Fuel Pool 
Cooling utilizing Spent Fuel Pool Cooling Heat Exchangers A and B and Spent Fuel Pool 
Cooling Pump C-S. 
 
Train 1A and Train 2A equipment will provide all the cooling water necessary for the safe 
operation of Units 1 and 2, respectively. Train 1B/2B (common) supplies additional cooling 
capacity of both units during various operational modes. Train 1B/2B equipment has been sized 
to maintain plant safety in the event of Train A power loss. 
 
Two surge tanks are located in the Auxiliary Building. Each surge tank is separated into two 
parts by a baffle, providing separate minimum surge volumes for each ESF cooling train. 
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Both units are served by two cooling system trains (A and B) serving ESF equipment, with train 
A also serving miscellaneous non-safety related components. Except for the RHR Hxs, excess 
letdown Hx, and PASS coolers (Unit 1 only), both trains of the safeguards equipment of both 
units served by the CCS are normally aligned and supplied with CCS water and will 
automatically continue to be supplied in a LOCA. In the event of an accident, nonsafety-related 
components are not required; therefore, CCS flow to these components may be manually 
isolated. The excess letdown heat exchanger is required only during startup and when normal 
letdown is lost, and is valved in at that time. Prior to switchover from injection to recirculation 
phase of safety injection it is necessary for the operator to open the CCS valves at the RHR 
heat exchangers of the accident unit in order to supply these heat exchangers with cooling 
water. This action is part of the switchover sequence specified in Section 6.3.2.2 and Table 6.3-
3. The earliest time at which this operator action is required to be performed is 10 minutes. If an 
emergency power train is lost during an accident condition, no additional operator action is 
required for plant safety except for the following cases: 
 
1. If Train A power is lost and if the non-accident unit is utilizing Train B RHR cooling, it will 

be necessary to adjust CCS flow to the non-accident unit RHR HX. 
 
2. If SFPCCS HX A is inservice and if a LOCA occurs on Unit 1 concurrent with a LOOP 

and Loss of Train B, it will be necessary to isolate CCS flow to SFPCCS HX A. 
 
3. If Train A power is lost, SFP cooling may be restored by using CCS pump 1BB to supply 

CCS flow through CCS HX A and SFPCCS HX A. (Note: This also requires the re-
alignment of ERCW header 1B to CCS HX A.) 

 
In the event of a design basis flood at WBN, the CCS pumps will be submerged since the 
maximum flood level will be above the CCS pumps.  Since cooling must be maintained to 
certain CCS users during the flood, provisions have been made to interconnect the ERCW and 
CCS systems to supply ERCW to the following loads: 
 
a. SFP heat exchangers, 
b. RHR heat exchangers, 
c. RCP thermal barriers, 
d. Sample heat exchangers. 
 
The interconnections are accomplished by installing spool pieces and opening normally-closed 
valves during flood mode preparation.  The thermal barrier booster pumps are required to 
operate during flood mode and remain above the maximum flood.  Some normally-open CCS 
valves will be closed during this phase to isolate nonessential equipment.  The surge tanks shall 
be isolated upon ERCW interconnection to prevent potential overpressurization. 
 
Provisions have been provided to reestablish CCS flow to the reactor coolant pump thermal 
barrier following a Phase B isolation signal.  This action will protect the integrity of the seals in 
the event of passive failure of the chemical and volume control system seal injection flow to the 
reactor coolant pump seals. 
  
The CCS water is circulated through the shell side of the CCS heat exchangers to the 
components using the cooling water and then back to the CCS pump suction.  The surge tank 
for each unit is separated into two sections by a baffle.  Each section is tied into the pump 
suction lines from safeguard trains.  A single Train B Section may be isolated from the pump 
suction lines.  This tank accommodates expansion and contraction of the system water due to 
temperature changes or leakage, and provides a continuous water supply until a small leak from 
the system can be isolated.  Because the surge tank is normally vented to the building 
atmosphere, a radiation monitor is provided in each component cooling water heat exchanger 
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discharge line.  These monitors actuate an alarm and close both surge tank vent valves when 
the radiation reaches a preset level above the normal background. 
 
Cooling water is available to the components served by the system.  The system is provided 
with adequate motor-operated-valves to permit realignment or isolation of equipment and 
cooling water headers by the control room operator.  (Motor-operated valves are opened as 
necessary, to provide the RHR heat exchangers with cooling water during startup, cooldown, 
refueling, and LOCA.) 
 
Normal system makeup is provided from the demineralized water system.  Emergency makeup 
is provided from the ERCW system by installing a spool piece. 
 
The component cooling water contains a corrosion inhibitor to protect the carbon steel piping.  
Corrosion inhibitor type is consistent with current water chemistry technology. 
 
The design provides radiation monitors at each CCS heat exchanger outlet for the detection of 
radioactivity entering the system from the RCS and its associated auxiliary systems, and 
includes provisions for isolation of system components. 
 
9.2.2.3  Components 
 
The components for this system are located within the controlled environments of the Auxiliary 
Building and the Reactor Building and are designed to withstand the environmental occurrences 
within those structures such that the components will perform their design function(s).  During 
flooding, connections are made to the ERCW system to maintain a cooling supply to the 
safeguard trains, since the CCS pumps will be inoperative. 
 
The only safety-related CCS equipment subject to water spray damage includes the CCS pump 
motors, thermal barrier booster pump motors, and certain valve motors. 
 
The motor-operated valves have totally enclosed, waterproof motors.  The CCS pump motors 
have a NEMA weather-protected Type II enclosure.  Drip-proof motors have been provided for 
the thermal barrier booster pumps. 
 
CCS component design data is listed in Table 9.2-8. 
 
9.2.2.3.1 Component Cooling Heat Exchangers 
 
The three component cooling water heat exchangers are of the shell and tube type.  ERCW 
circulates through the tubes while component cooling water circulates through the shell side.  
The shell is of carbon steel and the tubes are ASME SB-676 stainless steel (AL-6X). 
 
9.2.2.3.2 Component Cooling Pumps 
 
The five component cooling water pumps which circulate water through the component cooling 
loops are horizontal, centrifugal units of standard commercial construction.  The pump motors 
receive electric power from normal or emergency sources.  Each of the four normally assigned 
pumps is connected (2 per unit) to one of the four electric power trains.  The fifth pump can be 
powered from either of two assigned electric power trains. 
 
9.2.2.3.3 Thermal Barrier Booster Pumps 
 
The two booster pumps (2 per unit) circulate cooling water through the reactor coolant pump 
thermal barriers.  The booster pumps provide the additional head necessary to overcome high 
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head loss through the thermal barriers, and thereby allow the CCS pumps to operate at a lower 
total head, supplying the remaining component cooling loads at a lower operating pressure.  
One booster pump supplies the thermal barrier requirements (160 gpm) for each reactor unit.  A 
second pump is assigned to provide 100% redundancy.  The pumps are horizontal, centrifugal 
units of standard commercial construction.  The pump motors receive electric power from Class 
1E power systems, which are described in Chapter 8. 
 
9.2.2.3.4 Component Cooling Surge Tanks 
 
The two component cooling water surge tanks accommodate changes in component cooling 
water volume. Each unit is provided with one tank for unit separation. Each tank has an internal 
baffle divider to provide two separate surge volumes for safeguard train separation within each 
tank. This arrangement provides redundancy for a passive failure during recirculation following a 
loss-of-coolant accident. 
 
9.2.2.3.5 Seal Leakage Return Unit 
 
The seal leakage return unit (SLRU) consists of a tank and two pumps.  The tank serves as a 
collection point for seal leakage from the CCS pumps.  The SLRU pumps return this water to the 
CCS surge tanks.  This unit is not a safety class item, because its only function is the collection of 
pump seal leakage. 
 
9.2.2.3.6 Valves 
 
Valves used in the component cooling system are standard commercial types of carbon steel 
construction, designed to minimize leakage.  Self-actuated, spring-loaded relief valves are 
provided for lines and components that could be pressurized beyond their design pressure by 
improper operation or malfunction. 
 
The relief valves protecting the reactor coolant pump thermal barriers and their associated piping 
are designed to relieve thermal expansion if the cooling line is isolated while the reactor coolant 
system is hot.  The cooling water piping from the check valve upstream of the barrier to the last 
containment isolation valve downstream is designed for primary system pressure (see Section 
9.2.2.2).  If the thermal barrier tube ruptures, the cooling line is automatically isolated and the 
relief valve accommodates thermal expansion of the fluid in the isolated section (this condition will 
also exist after containment isolation).  The valve set pressure equals the design pressure of that 
particular segment of piping as described below under piping.  Discharged water is directed to the 
Reactor Building sump. 
 
Cooling water to the RCP thermal barrier is made available to assure that there will be no 
mechanical damage to the pump.  The cooling water supply and discharge lines to the RCP 
thermal barriers each contain two remote-operated valves in series: One valve operates on power 
train A, the other on train B.  The redundant discharge valves assure the ability to isolate this 
circuit if a barrier leak is detected.  Leak detection is accomplished by measuring thermal barrier 
supply and discharge cooling water flows. 
 
The cooling water supply line to the excess letdown heat exchanger contains a motor-operated 
and a manual valve outside the containment wall.  A pilot- operated, fail closed, pneumatic valve 
is provided in the return line outside containment.  Both the motor-operated and pneumatic valves 
are normally closed except during startup, but also have automatic control signals to assure 
closure under containment isolation conditions.  A relief valve is supplied on the cooling water line 
downstream of the excess letdown heat exchanger.  It is sized for thermal expansion occurring 
when the CCS side is isolated and high temperature fluid continues to flow on the opposite side.  
If both sides of the heat exchanger are isolated, the relief valve is also sized to relieve any 
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leakage through the high pressure letdown inlet isolation valve and into the cooling water piping 
via a heat exchanger tube leak. 
 
Except for the normally closed makeup line and equipment vent and drain lines, there are no 
normal connections between the component cooling water and other systems.  The equipment 
vent and drain lines outside the containment have manual valves which are normally closed 
unless the equipment is being vented or drained for maintenance or repair. 
 
Relief valves other than those on the CCS surge tank or excess letdown heat exchanger have 
been sized to relieve the volumetric expansion occurring if the exchanger CCS side is isolated 
and high temperature coolant flows through the opposite side.  The set pressure equals the 
design pressure of the CCS side of the heat exchangers or the CCS piping whichever is less.  
Water from the relief valves is directed to the floor drains. 
 
Relief valves on the component cooling surge tanks are sized to relieve the maximum flow rate of 
water which enters the surge tank following a tube rupture of the RHR heat exchanger, excess 
letdown heat exchanger, or letdown heat exchangers.  The set pressure ensures the working 
pressure of the surge tank will not be exceeded.  The discharge of those valves is directed to the 
floor drain collector tank. 
 
The surge tank vent-overflow line, which is open to the Auxiliary Building atmosphere, is equipped 
with an air-operated valve that closes automatically if radiation is detected in the system. A 
vacuum breaker valve is also provided to prevent collapsing the tank in the event of a large loss of 
water in the system. 
 
9.2.2.3.7 Piping 
 
Component cooling water system piping is carbon steel, with welded joints and connections 
except flanges at components which might require removal for maintenance.  CCS piping is 
standard weight except the portion of piping to reactor coolant pump thermal barriers which is 
Schedule 160 from the first of the redundant check valves to the last containment isolation valve 
or the return piping. 
 
9.2.2.4  Safety Evaluation 
 
The CCS is comprised of two independent trains (A&B) where the CCS Train B header and Heat 
Exchanger C serve both the Unit 1 and Unit 2 Train B engineered safeguards equipment. The 
Unit 1 Train A header and Heat Exchanger A serve Unit 1 miscellaneous equipment and Unit 1 
Train A engineered safeguards equipment. The Unit 2 Train A header and Heat Exchanger B 
serve the Unit 2 miscellaneous equipment and Unit 2 Train A engineered safeguards equipment. 
Each train has the capability to provide the maximum cooling water requirement for the plant. 
These equipment trains are sufficiently independent to guarantee the availability of at least one 
train at any time. The system has been analyzed for "worst case" heat loads under combinations 
of maximum river water temperature, design basis accident conditions, normal cooldown 
requirements, power train failures. Design basis safe shutdown for WBN is the hot standby mode. 
The CCS is also capable of supporting a cooldown of the non-accident unit in accordance with 
GDC 5. 
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CCS is a versatile system capable of providing sufficient flow and heat removal for a variety of 
conditions in each unit. As examples: 
 
1.  During normal operation, the CCS can supply the highest flow demand of both units in 

Startup with a flow requirement of approximately 22,950 gpm and remove the highest heat 
removal demand of one unit in Hot Shutdown and the other unit in Cold Shutdown with a 
heat load of approximately 192.1 MBtu/hr. 

 
2.  Under design basis accident conditions with offsite power available, the CCS can supply the 

highest flow demand of one unit in Startup and the other unit in LOCA-Recirculation with a 
flow requirement of approximately 21,600 gpm and remove the highest heat removal 
demand of one unit in Cold Shutdown and the other in LOCA-Recirculation with a heat load 
of approximately 154.5 MBtu/hr. 

 
3. Under design basis accident conditions with a LOOP coupled with a Loss of Train A, CCS 

Train B can supply the highest flow / head removal demand of one unit in Hot Shutdown and 
the other in LOCA- Recirculation with a flow requirement of approximately 10,200 gpm and 
a heat load of approximately of 145 MBtu/hr. 

 
4.  Under design basis accident conditions with a LOOP coupled with a Loss of Train B, CCS 

Train A can supply the highest flow / heat removal demand of one unit in Hot Shutdown and 
the other in LOCA- Recirculation with a flow requirement of approximately 15,800 gpm and 
a heat load of approximately 170 MBtu/hr. 

 
Component cooling water pumps, heat exchangers, and most of the associated valves, piping, 
and instrumentation (except flow, pressure and temperature transmitters) are located outside the 
containment and are therefore available for maintenance and inspection during power operation. 
Maintenance on a pump or heat exchanger is practical while redundant equipment is in service, 
subject to limitations of the Technical Specifications. 
 
Sufficient cooling capacity is provided to fulfill system requirements under normal and accident 
conditions. Adequate safety margins are included in the size and number of components to 
preclude the possibility of a component malfunction adversely affecting operation of safeguards 
equipment. Active system components considered vital to the cooling function are redundant; i.e., 
any single active or passive failure in the system will not prevent the system from performing its 
design function. 
 
The component cooling water pumps are automatically placed on emergency power in the event 
of loss of offsite power; therefore, the minimum ESF requirements are met with regard to supply of 
component cooling water. Separate trains provide component cooling water to the engineered 
safety features. Each train services its safety related cooling loads associated with the same train. 
Should a single failure result in the loss of a train of equipment (A or B) the other train is available 
for handling all required heat loads. 
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GDC 5 Compliance: The CCS has five pumps (two for Train A, two for Train B and one swing 
pump). Diesel generator loading calculations accommodate a combined loading alignment of CCS 
pumps is able to support the accident unit, the non-accident unit and the SFP for all design basis 
events except as described below. 
 
Typically, if an accident occurs on one unit, the second unit will be brought to Mode 3 (Hot 
Standby), which for Watts Bar is the defined "Safe Shutdown" mode of operation. The non-
accident unit will be held in Mode 3 until the accident unit can be stabilized and the core decay 
heat in the non-accident is within the capability of the RHR system. Calculations demonstrate that 
the normal CCS alignment is sufficient to cope with both the accident and non-accident units. All 
Loss of Train A scenarios required the realignment of a second CCS Train B pump to CCS HX C 
(to supplement CCS pump CS) to bring the non-accident unit to Cold Shutdown within 72 hours. 
There is one Loss of Train A scenario where a second CCS Train B pump must be re-aligned to 
CCS HX C prior to entering the LOCA-Recirculation phase. This scenario is described as follows: 
 
• The non-accident unit has been shutdown within the previous 48 hours and is being cooled 

by RHR in either Mode 4 or Mode 5. 
 

• The accident unit is in LOCA-Recirculation mode of operation 
 

• LOOP 
 

• Loss of Train A. 
 
Under this scenario, two CCS pumps must supply CCS HX C. There will be an additional operator 
manual action (accomplished in the MCR) prior to establishing LOCA-Recirculation to either verify 
that the two CCS pumps aligned to CCS HX C are running (or start the second CCS pump). 
 
For these reasons, one of the following two GDC 5 related restrictions are imposed on the CCS 
following the shutdown of a unit: 
 
1. Re-align one of the two CCS Train B pumps to CCS HX C prior to establishing RHR cooling 

on the shutdown unit; or, 
 
2. The shutdown unit must remain in Mode 3 for 48 hours prior to establishing RHR cooling 
 
Calculations indicate that there is sufficient CCS capacity to maintain the SFP within its design 
basis temperatures for all scenarios. In certain cases, SFP cooling may be temporarily suspended 
while plant operators reconfigure plant systems to restore it. 
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9.2.2.5  Leakage Provisions 
 
To minimize the possibility of leakage from piping, valves, and equipment, welded joints are used 
wherever possible.  Flanged joints are used only in sections or connections to components which 
require inspection and/or maintenance on a periodic basis, and for butterfly valves. 
 
A seal leakage return unit is provided to collect seal leakage from the component cooling pumps 
and return it to the system via the CCS surge tanks. The return unit consists of one collection 
tank and two seal leakage return pumps.  The pumps alternate operation to return equal seal 
leakage volume to each unit surge tank and are not normally in service. 
 
The component cooling water could become contaminated with radioactive water due to one of 
the following conditions: 
 
1. A leak in any heat exchanger tube in the CVCS, RHR system, sampling system, or the 

SFPCS. 
 
2. A leaking cooling coil for the thermal barrier cooler on a reactor coolant pump. 
 
3. Seal leakage from the RHR pump. 
 
9.2.2.6  Incidental Control 
 
If outleakage occurs anywhere in the system, detection is accomplished through a falling level in 
the surge tank, which will actuate a low level alarm in the control room.  Leak detection and 
control is also provided for the sample heat exchanger and chiller package by the level alarms 
in the waste disposal system sump where any system leakage will be collected.  Leak detection 
and control is also provided for the Train A side of either surge tank, which contains the Class G 
sample heat exchangers and chiller package, by both flow and level instrumentation as 
discussed in Sections 9.2.2.7.2 and 9.2.2.7.3.  Inleakage is detected by a surge tank high level 
alarm.  The leaking portion of the system is located by visual inspection, and is isolated.  The 
backup train is then put into operation. 
 
Since the system does not service any engineered safety feature component inside the 
containment following a LOCA, containment isolation valves on the component cooling lines 
entering and leaving the containment are automatically closed on high-high containment 
pressure signal (Phase B containment isolation) except isolation valves for the excess letdown 
heat exchanger which close on Phase A containment isolation signal. 
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9.2.2.7  Instrument Applications 
 
9.2.2.7.1 General Description 
 
The CCS, being a water to water heat transfer system, uses inputs of flow rate, level, pressure, 
and temperature for instrumentation.  Electric power to the essential or safety-related 
transducers in the instrument loops is from the same train as the equipment being served.  Loss 
of a power train would result in loss of only instrumentation and control for equipment that is 
being served by that particular power train.  Control of the system is through air and 
motor-operated valves.  (See Figures 9.2-16, 9.2-17, 9.2-18, and 9.2-19.) 
 
9.2.2.7.2 Flow Instrumentation 
 
Maintaining ample flow rates is essential to proper heat transfer; therefore, flow measurements 
are taken at the outlet of virtually all heat exchangers and displayed in the control room.  In 
addition, flows entering the power-trained headers are measured and displayed locally.  
Differential flow instrumentation is also provided for the sample heat exchangers and chiller 
package, but for a different reason.  These coolers, as well as portions of the CCS piping, are 
designed to TVA Class G and therefore may break under seismic loading.  Consequently, to 
preclude loss of water inventory, this flow instrumentation has been provided to detect 
outleakage and to provide control signals to isolate the Class G piping from the remainder of the 
system by automatic closure of valves FCV-70-183 and FCV-70-215.  Main control room 
annunciation of this condition has also been provided.  See Figures 9.2-18, 9.2-21, and 9.2-24. 
 
The thermal barrier lines use differential flow to isolate a thermal barrier leak from the rest of the 
CCS.  Flow rates are measured in both the supply and return headers.  The two are compared, 
and should a mismatch occur due to in-leakage, the line is isolated.  This comparison is done in 
each power train so the isolation function is completely redundant.  Annunciation and flow rates 
on the individual thermal barriers give the operator the required data for proper control. 
 
9.2.2.7.3 Level Instrumentation 
 
Surge tank level measurements are used to monitor and control the total amount of water in the 
system.  Should there be leakage into the system, the level will rise and activate a high-level 
switch for annunciation in the control room.  Level is displayed in both the main and auxiliary 
control rooms. 
 
Leakage out of the system is detected by a low level switch that activates a valve to provide 
demineralized water makeup to the system.  Low-low level switches have also been provided on 
both the Train A side and the Train B side of both surge tanks.  A low-low level signal from the 
Train A side of either tank indicates a probable break or tube leak in the nonqualified sample 
cooler/chiller piping and causes automatic closure of valves to isolate the nonqualified portion of 
the piping system. 
 



WBN-1 
 
 

9.2-23 

9.2.2.7.4 Pressure Instrumentation 
 
Pressure measurement is essential for proper monitoring of pump performance.  Local pressure 
indications are available for both suction and discharge of all essential pumps in the system.  
Local indication is also available for the main supply headers to various equipment.  Pressure in 
the three discharge headers of the CCS pumps is displayed in the main control room and ACR.  
Discharge headers for trains 1A and 2A are annunciated in the MCR on low-pressure setting.  
Low header pressure in in one unit or 1B-B will automatically start the standby pump in that 
unit..   MCR annunciation is also given when an abnormally high pressure is sensed at the 
discharge of each CCS pump.  
 
9.2.2.7.5 Temperature Instrumentation 
 
Temperature can be monitored at the outlet of every heat exchanger or heat exchanger group.  
Temperature indication is provided in the main control room for the main return headers to the 
pumps and for the outlet of the CCS heat exchangers.  Should temperatures at the outlet of the 
major heat exchangers become excessive, annunciation will occur in the MCR to alert the 
operator to take corrective action. 
 
9.2.2.7.6 Valves 
 
Most of the valves in the system are motor-operated, non-throttling, fail-as-is type valves.  They 
are used mostly to isolate sections of the system.  The motor-operated valves are power 
trained.  Valve LCV-70-63 is an air operated, fail-closed, makeup water level control valve for 
the surge tank.  Valve FCV-70-66 is an air-operated, fail-closed, vent valve for the surge tank.  
Valve FCV-70-85 is an air-operated, fail-closed, isolation valve on the return line from the 
excess letdown heat exchanger.  Throttling valves are used for process control and are not 
actuated by safety systems. 
 
9.2.2.7.7 Conclusion 
 
Since the CCS is a safety buffer system between the radioactive primary water and the ERCW, 
appropriate instrumentation provides the necessary data and controls for the operator to ensure 
the functional safety of the system. 
 
9.2.2.8  Malfunction Analysis 
 
The CCS is sufficiently independent so that a single active failure of any one component will not 
preclude safe plant operations in either unit.  A failure analysis is presented in Table 9.2-9. 
 
This paragraph discusses the consequences of a loss of component cooling water to the RHR 
pump seal coolers and the indicators that are available to alert the operator of this loss.  The 
RHR pumps were procured to be operable without cooling water being supplied to the seal 
coolers.  A loss of component cooling water to the seal cooler, however, would result in higher 
seal unit temperature and consequently shorter seal lifetime but would not cause or require a 
rapid shutdown of the pumps.  Indication of a loss of component cooling water to an RHR seal 
cooler would be available from several sources.  The component cooling lines serving the 
coolers are each provided with a flow element downstream of the cooler.  Flow indication and 
alarm is provided in the main control room from each of the flow elements.  The instrumentation 
discussed above is illustrated in Figures 9.2-21 and 9.2-22.  Additionally, there is a temperature 
sensor in each RHR seal piping loop which will alarm in the MCR on high seal fluid temperature.  
A loss of component cooling water flow to one of the RHR seal coolers would not affect the 
redundant RHR pump. 
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9.2.2.9  Tests and Inspections 
 
All systems piping and components were hydrostatically tested and CCS operability verified 
prior to station startup.  Virtually all CCS components outside the containment are accessible for 
periodic inspection during operation.  The position of system valves and automatic start of the 
CCS pumps on a safety injection signal are verified periodically. 
 
9.2.2.10 Codes and Classification 
 
Piping and components of the CCS are designed to the applicable codes and standards listed in 
Table 9.2-10. 
 
The entire system is TVA Class C with the following exceptions: 
 
1. Containment penetrations and associated containment isolation valves are TVA Class B. 
 
2. The excess letdown heat exchanger piping inside containment is TVA Class B. 
 
3. The sample cooler/chiller piping and valves between FCV-70-215 and FCV-70-183 is 

TVA Class G. 
 
4. The CCS pump seal leakage collection tank is TVA Class L.  The associated drain 

piping, valves, and seal leakage return pumps are TVA Class G from the collection point 
to the pumps outlet check valves 1-70-535 and 2-70-535. 

 
5.  The piping between valve 1-ISV-70-775, and the pipe cap and the piping between valve 

1-ISV-70-777 and the pipe cap are TVA Class G. 
 
9.2.3 Demineralized Water Makeup System 
 
The demineralized water makeup system is a common system. 
 
9.2.3.1  Design Bases 
 
The system is designed to supply the requirements for high purity water for makeup to the 
steam generators, the primary water system, and the demineralized water system for cask 
decontamination, cleaning, flushing, and makeup for miscellaneous services. 
   
 
9.2.3.2  System Description 
 
The system consists of the following two sub-systems:  a vendor-supplied water purification 
system, and the demineralized water storage and distribution system.  
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Flow diagrams are shown in Figures 9.2-26, 9.2-27 and 9.2-28. 
 
The vendor supplied water purification system has been designed to comply with the aspects of 
the plant.  The system takes raw water from an existing header.  The raw water is filtered for 
suspended solids removal.  Water is then normally passed through a reverse osmosis (RO) 
system designed to remove dissolved solids and organics.  RO effluent is then passed through 
a process designed to remove CO2 from the water.  Water from this process is then 
deoxygenated as necessary.  Water from the deoxygenation system then flows through a 
demineralizer for final polishing. 
 
Water not meeting the specification is automatically recycled either to the RO influent or the 
demineralizer influent, depending on the parameter that is out of specification.  In-line analyzers 
continuously monitor the effluent quality.  Once the effluent is in specification, it is pumped to 
the 500,000 gallon demineralized water storage tank to the plant demineralized water storage 
and distribution system.  
 
The demineralized water storage and distribution system consists of a 10,000 gallon 
demineralized water head tank, a 15,000 gallon cask decontamination head tank, main piping 
loop and supply headers.  The loop supplies water for various services as shown in Figure 
9.2-28.  The services include emergency showers, eye wash stations, water for cask washdown 
room, fuel transfer canals and makeup water for various system tanks and equipment. 
 
The main piping loop is supplied from the demineralized water head tank.  Makeup water for the 
condensate storage tanks (CST) is supplied from either the demineralized water storage or from 
the water purification system.  Washdown water for the cask washdown room is supplied from 
the cask decontamination head tank.  Makeup for the primary water storage tanks is supplied 
directly from the loop. 
 
Storage tanks and system principal piping are aluminum except piping inside reactor 
containment which is stainless steel.  Piping is TVA Class H except reactor containment 
isolation valves and connecting piping which are TVA Class B, and piping in the Reactor 
Building which is TVA Class G.  
 
9.2.3.3  Safety Evaluation 
 
The demineralized water makeup system is not required for maintenance of plant safety in the 
event of an accident and is not a part of the engineered safety systems; therefore, the reactor 
containment isolation valves and the piping connecting the valves are the only portions of this 
system which have a nuclear safety class designation in accordance with TVA Classification B.   
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Pipe hangers and supports in the Control Building, Auxiliary Building, and Reactor Buildings are 
designed for seismic loading to prevent damage to adjacent safety related equipment necessary 
for the safe shutdown of the plant.  
 
9.2.3.4  Test and Inspection 
 
Prior to startup piping and equipment were tested.  After startup routine visual inspection of the 
system components and instrumentation is adequate to verify system operability. 
 
9.2.3.5  Instrumentation Applications 
 
Instrumentation is provided to maintain storage tank levels.  The water purification system 
effluent is provided with a finished water monitor and alarm.  
 
A flow control valve in the demineralized water supply line maybe set to close when the 
demineralized water head tank level rises above the setpoint. 
 
The cask decontamination head tank fills by gravity through a level seeking connection from the 
demineralized water system.  Flow is controlled by a restrictive orifice and check valve. 
 
High and low level switches annunciate both tank levels in the control room. 
 
9.2.4  Potable and Sanitary Water Systems 
 
9.2.4.1  Potable Water System 
  
9.2.4.1.1 System Description 
 
Potable water for this project is purchased from a water supply system operated by Watts Bar 
Utility District. 
 
Potable water from the supply system enters the plant site through a water meter and a 
backflow prevention valve and is routed to two storage tanks in the Turbine Building.  Most 
potable water used on site is taken from the outlets of these tanks in order to keep the stored 
water fresh and maintain adequate chlorine residual.  Some of the more remote facilities are 
supplied directly from the main supply line.  Pressure reducing valves are used where required.   
The main supply line and the return lines from the storage tanks supply the yard distribution 
system which conveys potable water to the various buildings and to other points of usage. 
Concrete backing is poured where lines change direction or dead end.  The materials used for 
pipelines of the potable water system are in compliance with the Standard Plumbing Code. 
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Plumbing fixtures, water coolers, water heaters, eyewash equipment, and emergency shower 
equipment are supplied with potable water.  Some eyewash and emergency shower equipment 
are also supplied water from the demineralized water system.  Applicable laboratory, hospital, 
kitchen, and laundry equipment are also supplied.  Hose bibs and service outlets receive 
potable water where raw water is not readily available or where water cleaner than raw water is 
needed.  There are no potable water lines in the Reactor Building. 
 
Hard-drawn copper tubing and solder joint fittings or galvanized steel pipe and galvanized 
malleable iron fittings are normally used on water lines in the buildings.  Potable water lines are 
normally sized to limit fluid velocities to a maximum of seven to eight feet per second. 
 
Flow diagrams are as shown on Figures 9.2-29A, 9.2-29B, 9.2-29C, and 9.2-29D. 
 
9.2.4.1.2 Safety Evaluation 
 
Potable water is not essential for the normal operation or the safe shutdown of the nuclear 
reactors.  An adequate supply is important, however, to operate emergency eyewash and 
shower equipment, to wash contaminated clothing, to provide drinking water, and to carry away 
human waste.  Interruptions in supply are minimized by storage in the two tanks in the Turbine 
Building. 
 
The potable water system is not cross-connected with any radioactive system.  Contamination 
protection is by the air gap normal to plumbing fixtures.  Backflow preventers and vacuum 
breakers are provided throughout the plant to protect the potable water system from 
contamination due to backflow from contaminating sources.  A reduced pressure backflow 
preventer is also installed in the main supply line to the plant to prevent any possible onsite 
contamination of the system from spreading offsite. 
 
9.2.4.1.3 Tests and Inspections 
 
All parts of the potable water systems are tested and inspected for leaks.  Fixtures are 
accessible for inspection during normal operation. 
 
When repairs or additions are made, potable water quality and treatment is monitored in 
accordance with the requirements of the Tennessee Department of Public Health. 
 
9.2.4.1.4 Instrumentation Applications   
 
Water level in the two storage tanks is controlled by a flow control valve operated by level 
switches.  Level switches also actuate a local alarm. 
 
Potable water flow entering the nuclear plant site is recorded by a conventional water meter. 
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9.2.4.2  Sanitary Water System 
 
9.2.4.2.1 Design Bases 
 
The maximum quantity of sanitary waste to be handled, treated, and disposed of is 
approximately 120,000 gallons per day.  The average for normal operation is approximately 
100,000 gallons per day.  These quantities differ from potable water usage quantities because 
some potable water drains to other systems.  See Sections 9.2.4.2.2 and 9.2.4.2.3. 
 
Sanitary waste is pumped to the Spring City Sewage Treatment Facility under contract with the 
Spring City Waterworks.  The contractual agreement provides for processing waste at a 
capacity of up to 100,000 gallons per day.  Processing is performed by the contractor in 
compliance with all current Local, State and Federal guidelines prior to waste water being 
discharged to the river.  The contract allows TVA the right to access and structurally modify 
piping for the purpose of inspection or surveillance as needed for compliance with NRC 
requirements. 
 
9.2.4.2.2 System Description 
 
Sanitary waste is collected in individual sanitary waste systems for those buildings which have 
sanitary facilities and conveyed into the plant yard sewage system, except as noted below and 
in Section 9.2.4.2.3. 
 
The environmental data station, located far from the main plant, has its own septic tank and 
drain field. 
 
In general, for building sanitary waste systems, the embedded lines and fittings are extra heavy 
cast-iron soil pipe, bell and spigot with neoprene gaskets. Exposed lines are galvanized steel 
and the fittings are the black cast-iron drainage type.  Vent lines are galvanized steel and fittings 
are galvanized malleable iron. 
 
The sanitary waste from most buildings flows by gravity into the yard sewage system.  Some 
buildings, which have sanitary facilities on the lower levels, also have sewage ejectors.  
 
The Turbine Building sanitary waste lines are run to the lower floor, which is below grade, 
collected in a sewage basin system that contains duplex grinder pumps and pumped to the yard 
system.   
 
The Service Building sanitary waste is collected and pumped by a similar system.  
 
Control Building sanitary waste lines flow by gravity to the Service Building sewage basin 
system. 
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The yard sewage system consists of a number of buried gravity flow and pressurized sewers, a 
number of lift stations and a sewage treatment plant.  Gravity flow sewers are provided with 
precast manholes. 
 
Gravity flow sewers are normally of cast iron soil pipe, vitrified clay, or polyvinyl chloride (PVC) 
construction.  Pressurized sewers are PVC. 
 
A lift station unit is provided in the yard at the Diesel Generator Building, consisting of a 
collection basin, two grinder pumps and associated controls. 
 
Similar units are provided at the additional makeup water treatment plant and for the field 
services facility.  These are duplex units with centrifugal sewage pumps located in a concrete 
basin.  A lift station is also provided in the yard near the Office Building to deliver the sanitary 
waste to the treatment plant.  The lift station sends the waste to a connection in the construction 
sewer system and then offsite to the contracted waste processor. 
 
9.2.4.2.3 Safety Evaluation 
 
The sanitary water system does not receive radioactive waste.  Drainage from other plumbing 
equipment with the potential of receiving radioactive waste is as follows: 
 
a. AUXILIARY BUILDING 
 
Radiochemical Laboratory 
1. Fume hood cup sink drains to the tritiated drain collector tank (TDCT). 
2 Hospital-type sink and an eyewash drain to the laundry tank. 
3. Fume hood cup sinks and one counter cup sink drain to the chemical drain tank. 
4. Counter sinks drain to the floor drain collector tank (FDCT). 
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Titration Room 
1. Fume hood cup sink drains to the chemical drain tank. 
2. Counter sink drains to the FDCT. 
3. Counter sinks drain to the Turbine Building station sump. 
 
Hot Instrument Shop 
1. Sink drains to the chemical drain tank. 
 
125V Vital Battery Rooms, 1-4 
1. Sinks and eyewashes drain to the Turbine Building station sump. 
 
b. SERVICE BUILDING 
 
Health Physics Laboratory 
1.  Counter sink drains to the laundry and hot shower tank. 
 
Personnel Decontamination Room 
1.  The hot shower drains to the laundry and hot shower tank. 
  
Instrument Shop 
1. Counter sinks and one service sink drain to the laundry and hot shower tank. 
 
Hot Shop Area 
1. Emergency shower drains to the FDCT in the Auxiliary Building. 
2. One decontamination shower and one sink drain to the laundry and hot shower tank. 
 
Details of these drains and tanks are discussed in Section 9.3.3. 
 
9.2.4.2.4 Tests And Inspections 
 
Chlorinated effluent will be monitored in accordance with the requirements of the NPDES 
Permit. 
 
9.2.4.2.5 Instrumentation Applications 
 
A float-operated switch on each sewage pump in the plant will start the pump and force 
accumulated sewage into the yard sewer system. 
 
 
 



WBN 
 
 

9.2-31 

The grinder pump lift stations in the yard have integral float or pressure switch control and alarm 
systems. 
 
9.2.5  Ultimate Heat Sink 
 
9.2.5.1  General Description 
 
The ultimate heat sink (subsequently referred to as 'sink') for a nuclear plant is that complex of 
water sources and associated retaining structures used to remove waste heat from the plant 
during all normal, shutdown, and accident plant conditions.  The sink is designed to perform one 
principal safety function throughout the plant's life:  dissipation of residual heat after an accident. 
 
The sink is comprised of a single water source, the Tennessee River, including the complex of 
TVA-controlled dams upstream of the plant intake, TVA's Chickamauga Dam (the nearest 
downstream dam), and the plant intake channel. 
 
In normal operation, cooling water (approximately 85°F maximum) will flow from Chickamauga 
Reservoir through the plant intake channel to the intake pumping station. The intake channel is 
located on the inside of a bend in the river about 2 miles downstream of Watts Bar Dam.  The 
intake channel extends about 800 feet from the edge of the reservoir through the flood plain 
along a line approximately perpendicular to the river flow, with the bottom at sufficient depth to 
ensure direct flow from the main river channel to the pumping station during all low water levels.  
A floating pontoon type structure is provided across the channel to serve as a barrier and 
discourage direct approach to the pumping station from the reservoir.  The barrier is designed to 
make it virtually impossible to sink; however, if it were to sink, it could not block the channel to 
the extent of preventing the required flow from reaching the station. 
 
Water is pumped to the plant by the ERCW and raw cooling water pumps (described in Sections 
9.2.1 and 9.2.8, respectively), and in certain events, the fire protection pumps housed in the 
Seismic Category I intake pumping station.  The station design assures protection of the safety-
related ERCW pumps and fire protection pumps from the design basis flood.  The ERCW 
pumps and fire protection pumps are capable of functioning under any plant design basis 
condition including a SSE plus loss of downstream dam and a LOCA.  The ERCW system 
description and performance capabilities are discussed in detail in Section 9.2.1. 
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9.2.5.2  Design Bases 
 
The sink for Watts Bar Nuclear Plant is designed to comply with the following regulatory 
positions in Regulatory Guide 1.27, Revision 1, March 1974. 
 
1. The ultimate heat sink is capable of providing sufficient cooling for at least 30 days (a) to 

permit simultaneous safe shutdown and cooldown of all nuclear reactor units and 
maintain them in a safe shutdown condition, and (b) in the event of an accident in one 
unit, to limit the effects of that accident safely, to permit simultaneous and safe shutdown 
of the remaining unit, and maintain them in a safe shutdown condition.  Procedures for 
assuring a continued capability after 30 days are available. 

 
2. The ultimate heat sink is capable of withstanding, without loss of the capability specified 

in regulatory position 1 above, the effects of (a) the most severe natural phenomena 
associated with this location taken individually, (b) the site related events that historically 
have occurred or that may occur during the plant lifetime, (c) reasonably probable 
combinations of less severe natural phenomena and/or site related events, and (d) a 
single failure of man-made structural features. 

 
3. The ultimate heat sink consists of one source of water, with the capability to perform the 

safety functions specified in regulatory position 1, above.  It can be demonstrated that 
there is an extremely low probability of losing the capability of the single source.  There 
is one canal connecting the source with the intake structures of the nuclear power units.  
It can be demonstrated that there is an extremely low probability that the single canal 
can fail entirely as a result of natural phenomena.  The water source and associated 
canal are highly reliable and can be protected such that a complete failure cannot 
happen.                

 
4. The Technical Specifications for the plant include actions to be taken in the event that 

conditions threaten partial loss of the capability of the ultimate heat sink or it temporarily 
does not satisfy regulatory positions 1 and 3, above, during operation. 

 
9.2.5.3  Safety Evaluation 
 
This safety evaluation is sectionalized to correspond with the points of the preceding regulatory 
positions. 
 
1. The cooling water requirements for the most demanding accident shutdown and cooldown 

of the plant's reactors are presented in Section 9.2.1.  The adequacy of the Tennessee 
River to provide this amount of water, and therefore to satisfy regulatory position 1, is 
confirmed in Sections 2.4.11.1, 2.4.11.3, and 2.4.11.5. 

 
2. Under the most adverse events expected at the site or a reasonable combination of less 

severe events and any single failure of a man-made feature, the sink is designed to retain 
its capability to perform the specified safety functions.  The most severe natural 
phenomena (including flood, drought, tornado, wind, and earthquake) that might 
conceivably occur at this site are thoroughly discussed in Chapter 2. 
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 As stated previously, the ERCW pumps are protected from the design basis flood 
including the effects of wind waves, and therefore will be capable of functioning in all flood 
conditions up to and including the design basis flood.  The intake channel extends from 
the pumping station into the reservoir to the original river bed and is dredged down to 
elevation 660 to provide free access to the river under low flow conditions described in 
Section 2.4.11.  Both the normally exposed and submerged portions of the channel are 
dredged to sufficient width, riprapped on the sides, and seismically qualified (as discussed 
in Section 2.5) to eliminate the possibility of channel blockage due to an earth or mud 
slide. The channel will be monitored and dredged as required to maintain free access to 
the river.  Therefore, adequate water will be available to the ERCW pumps at all times and 
for all events including the loss of downstream dam for any reason.  Since the intake 
channel is seismically qualified, the unlikely occurrence of the SSE could significantly 
affect the sink only by causing failure of the non-Category I downstream dam and/or 
upstream dams.  For the resulting low and/or high reservoir event, water will be available 
to the intake at all times.  A seismically induced disturbance of the rock surfaces could 
only block a small percentage of the intake channel due to its high conservative width. 

 
 A tornado cannot disrupt the ERCW water supply to the intake station. 
 
 Protection of the intake channel and station against blockage or impact by river traffic is 

afforded by its location.  For all conditions of river navigation (up to water level 698 which 
corresponds to the 40 year flood level in Watts Bar Dam tail waters at which lock operation 
ceases), the grade elevation of the river flood plain through which the channel passes is 
such that even when the flood plain is submerged, sufficient depth will not exist for 
passage of any major river vessel.  In addition, due to the close proximity of the upstream 
dam, the possibility of a barge being accidentally released upstream and reaching the 
plant site would be extremely remote. However, if such an incident does occur, the barge 
will be carried away from and past the intake channel and station by the high velocity 
water passing the plant on the outside of the river bend on the opposite side of the 
reservoir. 

 
 For lake levels which would provide sufficient water depth for a barge to approach the 

intake station, it is not considered credible that serious damage would be incurred.  The 
intake station would be in relatively stagnant, shallow water approximately 800 feet from 
the main river channel, and would be a relatively small target. 

 
 TVA regulation of the Tennessee River is such that drought will not jeopardize the sink's 

capability required in regulatory position 1; this is historically confirmed by the data in 
Section 2.4.11.3 (historical information). 

 
 The most severe combination of events considered credible to occur would be the 

simultaneous occurrence of a loss-of-coolant accident in one unit and hot standby of the 
other, loss of offsite power, and loss of upstream and/or downstream dams either 
individually or concurrently.  Under this extreme situation, the sink retains the capability 
required by regulatory position 1. 
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 Section 9.2.1.3 states that the ERCW system provides the required flow to remove the 
design basis heat load necessary to maintain the plant in a safe condition.  As noted in 
Section 9.2.2.4, a calculation has been performed that shows there is sufficient ERCW 
and CCS capability to bring the non-accident unit to cold shutdown within 72 hours from 
entry into the Hot Standby mode to demonstrate compliance with GDC-5.  Section 
2.4.11.3 shows that the minimum available flow from the Tennessee River will be well in 
excess of this requirement. 

 
3. The Tennessee River is the common supply for all plant cooling water requirements.  

Total interruption of this supply is incredible.  Additionally, the integrity of the river's dams 
is not essential for safe reactor shutdown and cooldown.  While only a single channel is 
provided to convey water from the river to the intake station, total failure is considered 
incredible due to the location, maintenance, and seismic qualification of the channel. 

 
4. The limiting conditions and surveillance requirements for the ERCW system are given in 

the Technical Specifications.  The limiting conditions for the plant's flood protection 
program are stated in the Technical Requirements Manual. 

 
9.2.5.4  Instrumentation Application 
 
This requirement is not applicable to the ultimate heat sink at WBNP.  
 
9.2.6  Condensate Storage Facilities 
 
The condensate storage facilities store and supply treated water for:  (1) initial charging of the 
secondary system, (2) makeup water when the water treatment plant is being regenerated or is 
out of service, (3) replacement of water lost by safety valve or relief valve operation, and (4) the 
preferred source of an adequate quantity of feed quality water for emergency cooling (auxiliary 
feedwater system). 
 
9.2.6.1  Design Bases 
 
The condensate storage facilities are designed to serve as a receiver of water from the main 
condenser high level dump and to provide treated water for makeup to the main condenser 
while reserving a minimum amount for the auxiliary feedwater system.  This amount is required 
to hold the plant for two hours after a design basis event and 5 hours to cool RCS from no-load 
hot standby at 50°F per hour to the point at which the residual heat removal system can take 
over. 
 
When the CSTs are intact and offsite power is available, the inventory available in the CSTs 
plus makeup from the additional make-up water treatment plant and the demineralized water 
storage tank (FSAR Section 10.4), is capable of supplying clean water to support maintaining 
the plant on auxiliary feedwater for longer than seven hours without the need to transfer the 
AFW pump suction to ERCW. No credit is taken for this additional water in the design and 
safety evaluations of condensate storage or AFW. 
 
The condensate storage tanks are not an engineered safety feature and are not seismically 
qualified. The supply from the additional make-up water treatment plant and the demineralized 
water storage tank and associated piping are not engineered safety features and are not 
seismically qualified. The storage tanks supply the preferred source of water to the auxiliary 
feedwater system, but the engineered safety feature source is the ERCW System (Safety Class 
2b). 
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9.2.6.2  System Description 
 
The condensate facility, shown in Figure 10.4-7, consists of one condensate transfer pump and 
two condensate storage tanks connected in parallel (one tank for each unit) and associated 
piping, controls, and instrumentation.  The tanks are located in the plant yard adjacent to the 
east wall of the Turbine Building. 
 
The auxiliary feedwater pumps take suction directly from the condensate storage tanks to 
supply treated water for cooldown of the reactor coolant system.  A minimum of 200,000 gallons 
in each tank is reserved for the auxiliary feedwater system.  This quantity is assured by means 
of standpipes  through which other systems are supplied. 
 
Makeup to the condenser is supplied by gravity flow from the tanks while reject water from the 
condenser flows to the tanks through the hotwell pumps. Makeup of deareated and 
demineralized water to the condensate storage tanks can be from the water treatment plant or 
the 500,000 gallon demineralized water storage tank.  The tanks are equipped with a level 
control system which will indicate the tank volumes. 
 
The condensate storage tanks are constructed from ASTM A283 Grade C carbon steel plate to 
AWWA Standard D100.  The inside has a coating of epoxy-phenolic resin to prevent corrosion.  
Each tank has a capacity of 385,000 gallons with an overflow at 395,000 gallons. 
 
Air removal (nitrogen purging) connections have been added to each of the condensate storage 
tanks.  Low pressure nitrogen is introduced into the bottom of each condensate storage tanks 
through a multi-nozzled distribution header.  The nitrogen is bubbled through the stored 
condensate and then is released to the atmosphere.  Through this process dissolved oxygen 
content of the condensate storage tank water is reduced to and maintained at acceptable levels 
during periods of time when water in the tank is not exchanged with water in the steam cycle. 
 
The condensate transfer pump (CTP) is an electric motor driven pump designed to deliver 1000 
gpm at 55 feet total head.  The main purpose of the condensate transfer pump is for the transfer 
of water from one tank to the other. 
 
9.2.6.3  Safety Evaluation 
 
The condensate storage tanks are the preferred source of clean water supply for the auxiliary 
feedwater pumps and a storage reservoir for secondary system water. The tanks are not an 
engineered safety feature. The engineered safety feature water source for the auxiliary 
feedwater system is the ERCW system (Safety Class 2b). Either tank is isolable, but auxiliary 
feedwater for either unit can be obtained from both tanks. This will be done only if necessary 
since each condensate storage tank normally contains auxiliary feedwater for just one unit.  
 
The ERCW system pool quality feedwater will be used during events when safety is the prime 
consideration and steam generator cleanliness is of secondary importance. 
 
Piping connected to the condensate storage tanks is routed through a heated tunnel under the 
tanks. Ice formation in the tanks during a period of prolonged low temperatures can be 
prevented, if necessary, by recirculation of water through the condensate transfer pump. The 
tank can accommodate water whose temperature is in the range of 40°F to 130°F. The AFW 
piping can accommodate water whose temperature is in the range of 40°F to 130°F. 
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The water in the condensate storage tanks is not normally radioactive. However, in the event of 
primary-to-secondary leakage due to a steam generator tube leak, it is possible for the 
condensate and feedwater system to become radioactively contaminated.  The water in the 
condensate storage tanks can become contaminated by rejected water from the main 
condenser in situations where the secondary system is contaminated.  The maximum level of 
contamination in the tanks can be conservatively estimated to be comparable to that of the main 
condenser.  (Section 10.4.1) 
 
Each condensate storage tank has an overflow level at 395,000 gallons.  The overflow lines 
terminate beside the tanks just above ground level.  A tank overflow or rupture would allow the 
water to be drained to the Turbine Building sump or to the river by way of the holding pond.  The 
radiological consequences of this are less than other postulated accidents discussed in Chapter 
15. 
 
Tank repairs necessitated by damage or leaks can be made after closing tank isolation valves in 
the interconnecting headers, and transferring water from the defective tank to the other storage 
tank using the condensate transfer pump.  Excess water can be drained to waste through 
normally locked closed tank drain valves which lead to the yard drainage system. 
 
9.2.6.4  Test and Inspections 
 
The condensate storage tanks are tested during the preoperational test program for both the 
condensate system and the auxiliary feedwater system.  Periodic visual inspections are 
performed in accordance with plant procedure to ensure integrity of the tank. 
 
Preoperational test requirements are given in Chapter 14. 
 
9.2.6.5  Instrument Applications 
 
The level in each storage tank is indicated on the main control board and on a local panel in the 
area of the transfer pump. The level signal received from an electronic level transmitter provides 
the signal for the annunciation in the main control room of low-low CST water level. Each tank is 
also equipped with side mounted displacement type level switches which provide signals for 
annunciation in the main control room of high-low CST water levels. The set points for these 
switches are set to alarm at points that are different from the low-low setpoint of the electronic 
level transmitter. Therefore, the electronic transmitter low-low setpoint is a backup for the 
displacement switch low level setpoint. Continuous tank level indication is provided locally and 
in the main control room for each tank. 
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9.2.7  Refueling Water Storage Tank 
 
The refueling water storage tank (RWST) fulfills two basic requirements: 
 
1. It provides an adequate supply of borated water (boron concentration of minimum 3100 

ppm) for use during refueling operations. 
 
2. It provides an adequate supply of borated water (boron concentration of minimum 3100 

ppm) to the two charging pumps (CVCS), the two safety injection system (SIS) pumps, 
the two residual heat removal (RHR) pumps, and the two containment spray (CSS) 
pumps in the event of a loss-of-coolant accident (LOCA).  During normal power 
operation, RWST water is valved to the suction of the SIS pumps, RHR pumps, and the 
CSS pumps.  The suction of the CVCS pumps is automatically valved to the RWST by a 
safety injection signal. 

 
The following criteria are used to fulfill the above requirements; the size of the RWST is 
sufficient to contain the largest of the following: 
 
a. The amount of water required to fill the refueling cavity and fuel transfer tubes (350,000 

gallons). 
 
b. The amount of water, in addition to that in the SIS accumulator tanks, RCS inventory, 

and ice melt, necessary to establish the emergency cooling recirculation mode following 
a LOCA (i.e., the depth of water provided in the Reactor Building will be sufficient to 
provide free flow to the containment sump and to provide adequate suction head for the 
CVCS, SIS, RHR, and CSS pumps), including holdup or unavailable water (reactor 
cavity, containment atmosphere, water remaining in the RWST). 

 
c. The amount of water necessary to supply the CVCS, SIS, RHR, and CSS for a period of 

time (10 minutes or more) sufficient to allow the operator to properly assess the situation 
and establish the recirculation mode following a LOCA.    

  
The design parameters of the RWST are as follows: 
 
 Quantity 1 
 Design pressure atmospheric 
 Normal operating pressure atmospheric 
 Tank design temperature 200°F 
 Operating temperature, °F (water-min) 60°F 
 Volume, gal (to overflow) 380,000 
 Minimum operating volume, gal 370,000 
 Boron concentration, ppm (nominal) 3,200 
 Outside diameter, ft 43-1/2 
 Straight Side height, ft 38 
 Material of construction Austenitic stainless steel 
 Number of heaters 4 
 Capacity of each heater, kW 12 
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The RWST instrumentation is discussed in Chapter 7.  Overflow routing is discussed in Section 
11.2. 
 
The vent is at the top of the RWST and covered by a rain hood.  A protective screen having ¾-
inch openings and an effective area almost three times the cross sectional area of the 28-inch 
vent stack is fitted over windows near the top of the 28-inch stack but beneath and inside the 
rain hood.  This screen guards against intrusion of foreign objects, yet is sufficiently open to 
minimize vent plugging by ice buildup.  Additionally, to prevent freezing, the exterior surfaces of 
the vent stack and rain hood will be insulated with 3-inches of external grade insulation, suitably 
supported.  Since the vent is located at the top of the RWST, and is approximately 44 feet from 
ground level, it is clear of normal debris (plastic sheets, paper, etc.), but further assurance is 
afforded by the shielding of the screen by the rain hood, and the large screen area. 
 
The RWST’s vortex nozzle assemblies were not radiographed.  ASME Section III, Subsection 
NC, paragraph NC-5282.6 (1974 Edition, and Winter 1975 Addenda) requires butt joints in 
atmospheric storage tanks be fully radiographed.   
 
TVA has issued CAQRs WBP890317 and WBP890318, for Units 1 & 2, respectively, for 
documentation of the problem.  Calculation WBP-MTB-001 documents the basis for the 
acceptability of these welds. 
 
9.2.7.1  ECCS Pumps Net Positive Suction Head (NPSH) 
 
The straight side height of the RWST is 38 feet, and the overflow pipe inlet is 411 inches above 
the bottom of the tank, which is at Elevation 729.17.  The outside diameter is 43.5 feet, with a 
capacity of 925 gal/in of depth.  The normal fill is 375,000 gallons.  The minimum operating level 
is 370,000 gallons.  Makeup will be made should the level drop to the minimum operating level.  
Further emergency condition data is tabulated below: 
 
Unit 1 
  Pump Centerline Minimum RWST Water  
Pump  Elevation, ft  Level Used in NPSH Analysis 
 
RHRS 678.59 0" 
CVCS 695.92 0" 
SIS 694.60 0" 
CSS 679.00 0" 
 
 
 
Unit 2 
 Pump Centerline Minimum RWST Water  
Pump  Elevation, ft  Level Used in NPSH Analysis 
 
RHRS 679.7 731.8 (low-low) 
CCP 695.92 731.8 (low-low) 
SIP 695 731.8 (low-low) 
CSP 679.00 731.8 (low-low) 
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Using the minimum RWST volume of 370,000 gallons at the start of ECCS pumping, sufficient 
water will have been pumped into the Reactor Building in just over 10 minutes (maximum 
flowrates), to cause the low level auto switchover alarm to be actuated signaling the switchover 
sequencing.  The switchover sequence from injection to recirculation mode is completed in 
accordance with Table 6.3-3. 
 
The RHR pumps are automatically aligned to the containment sump.  The ECCS and CS pumps 
have injected approximately 224,000 gallons of water into the Reactor Building at this time.  The 
low-low level alarm is actuated after approximately 320,000 gallons have been injected, 
signaling the operator to shut off the CSS pumps.  These are the last pumps to be shut down 
after all pumps have been switched to recirculation modes. 
 
See Sections 6.2.2.2, 6.3.2.14, and Table 6.3-12 for additional discussion on NPSH of ECCS 
pumps. 
 
Analysis of RHR and containment spray pump NPSH considers the effects of the sump with its 
Strainer Assemblies and all associated suction piping and valves. Assumptions made in the 
analysis are conservative and include: 
 
(1) water temperature, 190°F 
(2) normal containment atmospheric pressure 
(3) all pumps operating at maximum rated flow and 
(4) Containment sump level at top of RHR Sump Strainer Assembly. 
 
The total head loss across the Strainer Assemblies includes losses associated with the Strainer 
Assemblies, the plenum box and all possible debris loading combinations.  Adequate NPSH 
margin ensures that the ECCS and CSS pumps will operate as designed in accordance with 
NRC Generic Letter 2004-02. 
 
Based on the above, the ECCS and CSS pumps NPSH data is tabulated in Table 6.3-12. 
 
All of the ECCS pumps will be preoperationally tested under conditions that simulate limiting 
design basis conditions.  Where accident limits can be more extreme than test conditions, 
calculations and/or extrapolations are made from the test data to show that the system 
performance will be satisfactory under accident conditions.  For instance, all ECCS pumps are 
to be started and operated at maximum possible flow from the RWST into an open reactor 
vessel. Suction pressure data is taken and then corrected to reflect any difference between the 
level in the RSWT at the point where data is taken and the lowest level to exist in the tank under 
accident conditions.  This number is then compared to required NPSH conditions to assure that 
acceptable margin exists.  The containment spray pumps are also run during this test to 
determine their effect on the NPSH conditions at the ECCS pumps. 
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To verify acceptable discharge piping losses, each ECCS pump will be run individually at its 
maximum flow into an open reactor vessel.  The safety injection and centrifugal charging pump 
flows will be limited and balanced through the use of manual valves in the injection lines going 
to the separate reactor coolant loops.  Hence, these discharge line losses are set during the 
preoperational tests.  The RHR pump discharge line losses are determined entirely by the 
installed piping system.  The ECCS pump flowrates achieved during preoperational testing were 
evaluated to determine actual system resistance and the system resistance was confirmed to be 
acceptable.  (Reference : Westinghouse Letters WBT-D-5007, dated August 21, 2014; WBT-D-
5096, dated October 24, 2014; and WBT-D-5142, dated December 4, 2014) 
 
All of the ECCS pumps are determined to be running in conformance with manufacturers test 
curves for total developed head.  Test points for total developed head are also compared and 
determined to exceed the performance curves assumed in the ECCS analysis. 
 
[Historical Information - A 1:4 scale model study which demonstrates the acceptability of the 
revised sump, sump screen, and trash rack design has been performed.  The report of the 
model study, and an NPSH evaluation were submitted by letter from J. E. Gilleland to S. A. 
Varga, dated May 23, 1979.] 
 
9.2.8  Raw Cooling Water System 
 
9.2.8.1  Design Bases 
 
The raw cooling water (RCW) system is designed to achieve the following objectives: 
 
1. Provide cooling water to the turbine-generator auxiliary equipment and miscellaneous 

cooling equipment within the Turbine Building. 
 
2. Serve as primary nonqualified source of cooling water for the ice condenser system. 
 
3. Provide cooling water to nonessential air conditioning equipment within the Auxiliary 

Building. 
 
4. Serve as a source for filling and maintaining pressurization of the raw service water 

(RSW) system. 
 
5. Serve as a source of makeup water to the condenser circulating water system. 
 
6. Provide raw water makeup to water treatment plant. 
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9.2.8.2  System Description 
 
The flow, logic and control diagrams for this system are shown on Figures 9.2-32 through 
9.2-39. 
 
The RCW system is a non-safety related, shared system. Water is supplied by eight electric 
motor driven pumps located in the plant intake pumping station.  The design data for these 
pumps is given in Table 9.2-11.  Maximum normal system flow requirements for the two WBN 
units provided by the combination of (a) six of the eight RCW pumps located in the intake 
pumping station (b) one of the two booster pumps located in the Turbine Building for the RCW 
service to equipment in the Auxiliary Building and the Additional Equipment Buildings. The 
seventh and eighth RCW pumps located in the intake pumping station are spares.  The second 
booster pump in the RCW line to the Auxiliary Building is a spare. 
 
Water is supplied to the Turbine Building through two sectional legs of a single loop header.  In 
the Turbine Building, the water is filtered to 1/32-inch particle size by four automatic 
backwashing strainers common to both units.  Each strainer is designed to handle 1/3 of the 
maximum normal flow of both units.  
 
After being strained, the water is directed to two loop headers within the Turbine Building, one 
for each unit.  Water is then distributed from each loop header to the following equipment within 
the Turbine Building: 
 
 1. Generator stator heat exchangers 
 
 2. Generator hydrogen heat exchangers 
 
 3. Generator exciter heat exchangers 
 
 4. Generator main bus heat exchangers 
 
 5. Generator seal oil heat exchanger 
 
 6. Main turbine oil heat exchanges 
 
 7. Turbine electro-hydraulic control fluid heat exchangers 
 
 8. Feedwater pump turbine oil heat exchanger 
 
 9. Condenser vacuum pump coolers 
 
10.  Condensate booster pump heat exchangers 
 
11.  No. 3 and No. 7 heater drain tank pump heat exchangers 
 
12.  Turbine Building ventilation coolers 
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13.  Sample heat exchangers 
 
14.  Standby main feedwater pump heat exchanger 
 
15.  Heat exchangers 90-120 for radiation monitoring 
 
16. Auxiliary Boiler System Blowdown Tank 
 
17. Condensate Demineralizer Air Compressor 
 
In addition, the system supplies raw water upon demand to the raw service water system and 
makeup to the water treatment plant from either unit. 
 
The raw service water (RSW) system supplies water requirements for various air-conditioning 
loads and for maintenance, cleaning, and other miscellaneous, intermittent purposes throughout 
the Turbine, Service, and Office Buildings and plant yard.   
 
The RCW discharge from the heat exchangers and coolers located in the Turbine Building, with 
the exception of the sample heat exchangers which discharge to plant drainage, is directed to 
the cold water outlet flume of the condenser circulating water (CCW) cooling tower 
corresponding to the same unit.  However, the Unit 1 RCW flow can be discharged into either 
the Unit 1 CCW cold water outlet flume, or the Unit 2 CCW cold water outlet flume to allow work 
to be performed on the CCW system while still maintaining RCW flow.  Similarly, the Unit 2 
RCW flow can be discharged into either the Unit 2 CCW cold water outlet flume or the Unit 1 
CCW cold water outlet flume to allow work to be performed on the CCW system while still 
maintaining RCW flow.  As described in Section 10.4.5 this RCW discharge serves as a portion 
of the makeup water to the CCW system.  A siphon break is provided on the RCW discharge of 
each unit to prevent flooding of the powerhouse by backflow of water from the CCW system in 
the event of a rupture of the RCW header within the buildings. 
 
Since the flow through major components within the RCW system is varied by temperature 
control valves which monitor the process side temperature in order to maintain a constant 
temperature of the cooled systems, the total system flow is decreased in the winter when the 
river temperature decreases.  Subsequently, fewer than six pumps operate and less flow is 
available for CCW cooling tower makeup water.  Therefore, to enable the RCW system to be 
utilized to the fullest extent as a makeup source to the CCW system, a bypass line with 
modulating valve is provided from the RCW supply to RCW discharge headers.  This line 
permits that portion of the RCW system flow in excess of the RCW component requirements to 
bypass the Turbine Building and serve as additional makeup water to the CCW system on 
demand. 
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A connection to the Turbine Building loop header of both units provides a nonessential source of 
water to various equipment within the Auxiliary and Additional Equipment Buildings.  This 
equipment includes the following: 
 
1. Auxiliary Building general ventilation system and coolers (nonsafety- related equipment) 
 
2. Additional Equipment Building ventilation coolers (for nonsafety-related equipment) 
 
3. Ice condenser system heat exchangers 
 
4. Post-operational chemical cleaning equipment 
 
The non-seismically qualified portion of the RCW supply line from the Turbine Building to the 
Auxiliary Building includes two in-parallel booster pumps. The booster pumps are (i) located in 
the Turbine Building, (ii) locally controlled, and (iii) powered by non-safety-related electric power 
supplies. The same non-seismically qualified portion of the RCW supply line from the Turbine 
Building to the Auxiliary Building includes a bypass from the flow path of the installed booster 
pumps. Operation of one of the two booster pumps supports the nonessential source of water to 
the Auxiliary and Additional Equipment Building during operation of both WBN units. 
 
Since the RCW system is not designed to remain operational for a flood level in excess of plant 
grade (Elevation 728.0), provisions are made in the Auxiliary Building for an intertie with the 
ERCW supply which is to be installed as part of the plant flood preparations (refer to Sections 
2.4.14 and 9.2.1) in order to supply flow to the ice condenser system heat exchangers. The flow 
through the ice condenser system is always discharged to the holding pond, whether supplied 
from RCW or ERCW. The ERCW intertie is used in flood conditions to maintain a cooling water 
supply to the ice machine refrigeration condensers. Refer to Section 6.7 for a detailed 
description of the ice condenser system. 
 
For control of organic fouling, including slime and Asiatic clam infestation, see Section 9.2.1.6.  
Strainers in the supply headers and periodic backflushing of the strainers curtail large clams 
from entering the plant.  Chemical treatment of the RCW is necessary during the clam spawning 
season to control Asiatic clam growth, which is approximately May to October. 
 
9.2.8.3  Safety Evaluation 
 
Since this system has no safety-related functions, it is not required to be designed to remain 
operable through an earthquake, tornado, flood-above- plant-grade, or other such natural 
phenomena.  The RCW system is designed such that none of its components can adversely 
affect the function of any safety-related system. 
 
Within the intake pumping station, the RCW pumps and piping are located in a completely 
separate area from any safety-related equipment.  The RCW piping in the electrical equipment 
room is supported to the extent required to prevent falling on safety-related cables and cable 
trays (pressure boundary integrity is not required).  Within the Turbine Building, the RCW 
booster pumps for the RCW supply line from the Turbine Building to the Auxiliary Building are 
separated from any safety-related equipment.
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The RCW system piping within the Auxiliary and Additional Equipment Buildings is seismically 
qualified (Seismic Category I(L)) to the extent required to ensure that a safe shutdown 
earthquake in combination with normal operating conditions will not cause flooding, water 
impingement, or damage due to falling on safety related equipment.  This degree of seismic 
qualification is accomplished by supporting the piping in all areas so as to prevent its falling.  In 
areas where safety-related equipment is located, either further support is provided to ensure the 
integrity of the RCW piping pressure boundary, or the safety-related equipment is sealed or 
shielded from water spray. 
 
An isolation valve is provided in the seismically qualified (Seismic Cat (IL)) portion of the RCW 
supply line from the Turbine Building to the Auxiliary Building.  This prevents the loss of water 
from the ERCW system to the nonqualified portion of the RCW system whenever the flood 
mode intertie to the ERCW system is made. 
 
9.2.8.4  Tests and Inspection 
 
The RCW system is hydrostatically or in-service leak tested and performance tested prior to 
plant operation to ensure adequacy of the system to meet the operational requirements.  Once 
the plant is operational, routine visual inspection of all the system components is sufficient to 
verify functionability.  A diver protection barrier is installed in the pump bay to facilitate the 
inspection of the RCW pumps. 
 
 
REFERENCES 
 
None. 
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TABLE 9.2-1 
 

ESSENTIAL RAW COOLING WATER SYSTEM 
PUMP DESIGN DATA 

 
 
Essential Raw Cooling Water Pumps  

Quantity 8  

Type   Vertical, wet pit centrifugal type  

Rated capacity, gpm (each) 11,800  

Rated head, ft  230 

Motor horsepower, hp (each) 800  

Submergence required, ft 5.25  

Submergence available (minimum), ft 11.87 

Screen Wash Pumps  

Quantity 4  

Type   Vertical turbine  

Rated capacity, gpm (each) 270  

Rated head, ft  350  

Motor horsepower, hp (each) 40  

NPSH required, ft 10.35  

NPSH available (minimum), ft 42.35  

Traveling Water Screens  

Quantity 4  

Motor Horsepower, hp (each) 3  
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ESSENTIAL RAW COOLING WATER SYSTEM 
FAILURE MODES AND EFFECTS ANALYSIS 

 

Item Component Function Failure Mode 
Potential 
Cause 

Method of 
Detection Effect on System 

Effect on 
Plant Remarks 

1. ERCW Pumps 
 
A-A 

B-A 

C-A 

D-A 

E-B 

F-B 

G-B 

H-B 

Operate. Any one pump 
either fails to 
start or stops 
operating. 

Electrical or 
mechanical 
failure. 

Status lights 
0-HS-67-28A, 
32A, 36A, 40A, 
47A, 51A, 55A, 
59A, respectively, 
and low header 
pressure alarms in 
 MCR 

None.  Any two of 
four pumps on 
either Train A or 
Train B are 
capable of 
providing full 
ERCW flow. 

None. Two ERCW 
pumps can only 
support the LOCA 
unit and the non-
accident unit 
being cooled by 
RHR after it has 
been shutdown for 
48 hours. During 
the first 48 hours, 
if the non-
accident(shutdow
n) unit requires 
RHR cooling a 
third ERCW pump 
is required. For 
this case, the 
FMEA becomes 
three of four 
pumps on either 
Train A or B are 
capable of 
providing full 
ERCW flow. 

2. Screen Wash 
Pumps 
1A-A 
2A-A 
1B-B 
2B-B 

Operate. Any one either 
fails to start or 
stops 
operating. 

Electrical or 
mechanical 
failure. 

Status lights   
1-HS-67-431A,  
2-HS-67-437A, 
1-HS-67-440A, 
2-HS-67-447A, 
respectively. 

None.  Any one of 
the two screens 
for either Train A 
or Train B intakes 
is capable of 
screening full 
ERCW flow. 

None.  

3. Traveling 
Water Screen 

Operate.  Start 
automatically 

Any one either 
fails to start or 

Electrical or 
mechanical 

Motor indication  
1-XI-67-434, 445,  

None.  Any one of 
the two screens 

None.  
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ESSENTIAL RAW COOLING WATER SYSTEM 
FAILURE MODES AND EFFECTS ANALYSIS 

 

Item Component Function Failure Mode 
Potential 
Cause 

Method of 
Detection Effect on System 

Effect on 
Plant Remarks 

1A-A 
1B-B 
2A-A 
2B-B 

on high 
pressure in 
wash line. 

stops 
operating. 

failure. 2-XI-67-439, 451, 
respectively. 

on either train A or 
Train B intake is 
capable of 
screening full 
ERCW flow. 

4. ERCW Pump 
Disch Check 
Valves 

0-67-503A 

0-67-503B 

0-67-503C 

0-67-503D 

0-67-503E 

0-67-503F 

0-67-503G 

0-67-503H 

Open to provide 
flow path when 
respective pump 
starts. 

Fails to open. Mechanically 
stuck closed. 

High pressure 
alarms in MCR. 

None.  Any other two 
of the remaining 
three pumps in the 
affected train or any 
two of the four 
pumps in the other 
train can be started. 

None  

Close to pre-vent 
backflow when 
respective pump 
stops. 

Fails to close. Mechanically 
stuck open. 

Low flow alarms and 
low pressure alarm 
in MCR. 

None.  Respective 
pump train discharge 
valves 1,2-FCV-67-
22 in Train A or 1,2-
FCV-67-24 in Train 
B can be closed to 
isolate affected 
pump train from 
supply headers and 
supply ERCW from 
other pump train. 

None. 

5. ERCW Pump 

Disch Hdr 

Butterfly Valves. 

1-FCV-67-22 

1-FCV-67-24 

2-FCV-67-22 

ERCW flow path 
to headers 1A, 
1B, 2A, 2B, 
respectively. 

Any one of four 
closes. 

Inadvertent 
actuation or 
mechanical 
failure. 

Low flow alarms in 
MCR. 

None.  Three of four 
headers are 
available to ensure 
either headers 1A 
and 2A or headers 
1B and 2B will be in 
service to meet all 
plant requirements. 

None. Administratively 
locked in open 
position with 
breakers open.  
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ESSENTIAL RAW COOLING WATER SYSTEM 
FAILURE MODES AND EFFECTS ANALYSIS 

 

Item Component Function Failure Mode 
Potential 
Cause 

Method of 
Detection Effect on System 

Effect on 
Plant Remarks 

2-FCV-67-24 

6. DG 1A-A Clr Inlet 
B’fly Valve 
 
1-FCV-67-66 

ERCW supply 
flow path from 
header 1A 

Valve fails to fully 
open or recloses. 

Electrical or 
mechanical 
failure 

Status lights 
1-HS-67-66A 

Inability to provide 
required cooling flow 
to diesel generator. 

None.  The 
remaining three 
diesel 
generators are 
available to 
supply required 
emergency 
power.  

 

Inadvertent 
actuation or 
mechanical 
failure. 

7. DG 2A-A Clr Inlet 
B’fly Valve 
 
2-FCV-67-66 

ERCW supply 
flow path from 
header 1A 

Valve fails to fully 
open or recloses. 

Electrical or 
mechanical 
failure. 

Status lights 
2-HS-67-66A 
 

Inability to provide 
required cooling flow 
to diesel generator. 

None.  The 
remaining three 
diesel 
generators are 
available to 
supply required 
emergency 
power. 

 

Inadvertent 
actuation or 
mechanical 
failure. 

8. DG 1B-B Clr Inlet 
B’fly Valve 
 
1-FCV-67-67 

ERCW supply 
flow path from 
header 1B 

Valve fails to fully 
open or recloses. 

Electrical or 
mechanical 
failure 

Status lights 
1-HS-67-67A 

Inability to provide 
required cooling flow 
to diesel generator. 

None.  The 
remaining three 
diesel 
generators are 
available to 
supply required 
emergency 
power. 

 

Inadvertent 
actuation or 
mechanical 
failure. 

9. DG 2B-B Clr Inlet 
Butterfly Valve 
 
2-FCV-67-67 

ERCW supply 
flow path from 
header 1B 

Valve fails to fully 
open or recloses. 

Electrical or 
mechanical 
failure. 
Inadvertent 
actuation or 
mechanical 

Status lights 
2-HS-67-67A 

Inability to provide 
required cooling flow 
to diesel generator. 

None.  The 
remaining three 
diesel 
generators are 
available to 
supply required 
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ESSENTIAL RAW COOLING WATER SYSTEM 
FAILURE MODES AND EFFECTS ANALYSIS 

 

Item Component Function Failure Mode 
Potential 
Cause 

Method of 
Detection Effect on System 

Effect on 
Plant Remarks 

failure. emergency 
power. 

10.* ADG Clr Inlet B'fly 
Valves 
 
1-FCV-67-72-S 
 
2-FCV-67-73-S 

ERCW supply 
flow path from 
headers 2A/2B 
and 1A/1B 
respectively. 

Either one of two 
fails to fully open 
or recloses. 

Electrical or 
mechanical 
failure. 

Status lights 
1-HS-67-72A,  
2-HS-67-73A, 
respectively. 

None.  Each valve 
provides full flow 
capability. 

None. *The ADG is not  
operable however, 
this wording is 
retained for historical 
purpose. 

Inadvertent 
actuation or 
mechanical 
failure. 

11. DG 1A-A Clr Inlet 
Check Valves 
 
1-67-508A 

ERCW supply 
flow path from 
header 1A 
backflow 
protection. 

Fails to open 
 
  
    or 
 
 
Fails to close on 
reverse flow. 

Mechanical failure 
or stuck closed. 

No direct MCR 
indications available. 

If the valve fails to 
open, flow to the DG 
jacket water heat 
exchangers would 
be isolated.  If a 
failure occurred, the 
opposite train diesel 
would be available, 
or flow from the 
opposite train ERCW 
supply Header 2B 
could be provided 
under the abnormal 
operating 
procedures. 
 

None.  



WBN-1 
 

TABLE 9.2-2  (Sheet 5 of 42) 
 

ESSENTIAL RAW COOLING WATER SYSTEM 
FAILURE MODES AND EFFECTS ANALYSIS 

 

Item Component Function Failure Mode 
Potential 
Cause 

Method of 
Detection Effect on System 

Effect on 
Plant Remarks 

Mechanical 
failures or stuck 
open. 

None.  Reverse flow 
would only occur on 
loss of ERCW 
supply Header 1A, if 
the opposite ERCW 
supply Header 2B 
had been placed in 
service.  The loss of 
1A would be the 
single failure, in 
which case failure of 
this valve need not 
be postulated.  
Header realignment 
would be 
implemented by 
abnormal operating 
procedures. 

 DG 1A-A Clr Inlet 
Check Valves 
 
1-67-513A 

Alternate ERCW 
supply flow path 
from header 2B, 
backflow 
protection. 

Fails to open 
 
 
Or  

Mechanical failure 
or stuck open. 

No direct MCR 
indications available. 

The backup supply 
flow from ERCW 
supply header 2B 
would be 
unavailable.  This 
supply is only placed 
in service under 
abnormal plant 
operating 
procedures when the 
normal supply from 
ERCW supply 
header 1A is 
unavailable. 

None.  
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ESSENTIAL RAW COOLING WATER SYSTEM 
FAILURE MODES AND EFFECTS ANALYSIS 

 

Item Component Function Failure Mode 
Potential 
Cause 

Method of 
Detection Effect on System 

Effect on 
Plant Remarks 

Fails to close on 
reverse flow. 

Mechanical 
failures or stuck 
closed. 

None, under normal 
plant operating 
conditions flow 
through this line is 
isolated by valve 1-
FCV-67-068-A.  
Therefore, the failure 
of the check valve to 
close has no effect 
on the system. 

12. DG 2A-A Clr Inlet 
Check Valves 
 
2-67-508A 
 
 

ERCW supply 
flow path from 
header 1A 
backflow 
protection. 

Fails to open 
 
 

or 

Mechanical failure 
or stuck closed. 

No direct MCR 
indications available. 

If the valve fails to 
open, flow to the DG 
jacket water heat 
exchangers would 
be isolated.  If a 
failure occurred, the 
opposite train diesel 
would be available or 
flow from the 
opposite train ERCW 
supply header 2B 
could be provided 
under the abnormal 
operating 
procedures. 

None.  



WBN-1 
 

TABLE 9.2-2  (Sheet 7 of 42) 
 

ESSENTIAL RAW COOLING WATER SYSTEM 
FAILURE MODES AND EFFECTS ANALYSIS 

 

Item Component Function Failure Mode 
Potential 
Cause 

Method of 
Detection Effect on System 

Effect on 
Plant Remarks 

Fails to close on 
reverse flow. 

Mechanical 
failures or stuck 
open. 

None.  Reverse flow 
would only occur on 
loss of ERCW 
supply Header 1A, if 
the opposite ERCW 
supply Header 2B 
had been placed in 
service.  The loss of 
Header 1A would be 
the single failure, in 
which case failure of 
this valve need not 
be postulated..  
Header realignment 
would be 
implemented by 
abnormal operating 
procedures. 

 DG 2A-A Clr Inlet 
Check Valves 
 
2-67-513A 

Alternate ERCW 
supply flow path 
from header 2B, 
backflow 
protection. 

Fails to open. 
 
 

or 

Mechanical failure 
or stuck closed. 

No direct MCR 
indications available 

The back-up supply 
flow from ERCW 
supply Header 2B 
would be 
unavailable.  This 
supply is only placed 
9in service under 
abnormal plant 
operating 
procedures when the 
normal supply from 
ERCW supply 
header 1A is 
unavailable.. 

None.  
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ESSENTIAL RAW COOLING WATER SYSTEM 
FAILURE MODES AND EFFECTS ANALYSIS 

 

Item Component Function Failure Mode 
Potential 
Cause 

Method of 
Detection Effect on System 

Effect on 
Plant Remarks 

Fails to close on 
reverse flow 

Mechanical 
failures or stuck 
open. 

None, under normal 
plant operating 
conditions flow 
through this line is 
isolated by valve 2-
FCV-67-068-A.  
Therefore, the failure 
of the check valve to 
close has no effect 
on the ERCW 
system 

13. DG 1B-B Clr Inlet 
Check Valves 
 
1-67-508B 

ERCW supply 
flow path from 
header 1B, 
backflow 
protection. 

Fails to open 
 
 
  or 
 

Mechanical failure 
or stuck closed. 
 

No direct MCR 
indications available. 

If the valve fails to 
open, flow to the DG 
jacket water heat 
exchangers would 
be isolated.  If a 
failure occurred, the 
opposite train diesel 
would be available or 
flow from the 
opposite train ERCW 
supply header 2A 
could be provided 
under the abnormal 
operating 
procedures. 

None. 

 

 



WBN-1 
 

TABLE 9.2-2  (Sheet 9 of 42) 
 

ESSENTIAL RAW COOLING WATER SYSTEM 
FAILURE MODES AND EFFECTS ANALYSIS 

 

Item Component Function Failure Mode 
Potential 
Cause 

Method of 
Detection Effect on System 

Effect on 
Plant Remarks 

Fails to close on 
reverse flow. 

Mechanical 
failures or stuck 
open. 

None.  Reverse flow 
would only occur on 
loss of ERCW 
supply Header 1B, if 
the opposite ERCW 
supply Header 2A 
had been placed in 
service.  The loss of 
Header 1B would be 
the single failure, in 
which case failure of 
this valve need not 
be postulated..  
Header realignment 
would be 
implemented by 
abnormal operating 
procedures. 

 DG 1B-B Clr Inlet 
Check Valves 
1-67-513B 

Alternate ERCW 
supply flow path 
from Header 2A, 
backflow 
protection 

Fails to open 
 
 
  or 

Mechanical failure 
or stuck closed. 

No direct MCR 
indications available 

The back-up supply 
flow from ERCW 
supply Header 2A 
would be 
unavailable.  This 
supply is only placed 
in service under 
abnormal plant 
operating 
procedures when the 
normal supply from 
ERCW supply 
Header 1B is 
unavailable. 
 

None.  
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ESSENTIAL RAW COOLING WATER SYSTEM 
FAILURE MODES AND EFFECTS ANALYSIS 

 

Item Component Function Failure Mode 
Potential 
Cause 

Method of 
Detection Effect on System 

Effect on 
Plant Remarks 

Fails to close on 
reverse flow. 

Mechanical 
failures or stuck 
open. 

None, under normal 
plant operating 
conditions flow 
through this line is 
isolated by valve 1-
FCV-67-065-B.  
Therefore, the failure 
of the check valve to 
close has no effect 
on the ERCW 
system. 

14. DG 2B-B Clr Inlet 
Check Valves 
 
 
2-67-508B 

ERCW supply 
flow path from 
Header 1B 
backflow 
protection. 

Fails to open 
 
 

or 

Mechanical failure 
or stuck closed. 
 

No direct MCR 
indications available. 

If the valve fails to 
open, flow to the DG 
jacket water heat 
exchanger would be 
isolated.  If a failure 
occurred, the 
opposite train diesel 
would be available, 
or flow from the 
opposite train ERCW 
supply Header 2A 
could be provided 
under the abnormal 
operating 
procedures. 

None.  
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ESSENTIAL RAW COOLING WATER SYSTEM 
FAILURE MODES AND EFFECTS ANALYSIS 

 

Item Component Function Failure Mode 
Potential 
Cause 

Method of 
Detection Effect on System 

Effect on 
Plant Remarks 

Fails to close on 
reverse flow. 

Mechanical failure 
or stuck open. 

None.  Reverse flow 
would only occur on 
loss of ERCW 
supply Header 1B, if 
the opposite ERCW 
supply Header 2A 
had been placed in 
service.  The loss of 
Header 1B would be 
the single failure, in 
which case failure of 
this valve need not 
be postulated. 
Header realignment 
would be 
implemented by 
abnormal operating 
procedures. 

 DG 2B-B Clr Inlet 
Check Valve 
 
 
2-67-513B 
 

Alternate ERCW 
supply flow path 
from Header 2A 
backflow 
protection. 

Fails to open 
 
 

or 

Mechanical failure 
or stuck closed. 

No direct MCR 
indications available. 

The back-up supply 
flow from ERCW 
supply header 2A 
would be 
unavailable.  This 
supply is only placed 
in service under 
abnormal plant 
operating 
procedures when the 
normal supply from 
ERCW supply 
header 1B is 
unavailable. 

None.  
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ESSENTIAL RAW COOLING WATER SYSTEM 
FAILURE MODES AND EFFECTS ANALYSIS 

 

Item Component Function Failure Mode 
Potential 
Cause 

Method of 
Detection Effect on System 

Effect on 
Plant Remarks 

Fails to close on 
reverse flow. 

Mechanical failure 
or stuck open. 

None, under normal 
plant operation 
conditions, flow 
through this line is 
isolated by valve 2-
FCV-067-0065-B.  
Therefore, the failure 
of the check valve to 
close has no affect 
on the ERCW 
system. 

15. DELETED        

16. DELETED        

17. Screen Wash 
Pump Disch 
Check Valves 
 
1-67-940A 
 
2-67-935B 

Pump 1A-A and 
2B-B discharge 
flow path to 
screens 1A-A and 
2B-B, 
respectively, 
backflow 
protection when 
cross connect is 
open. 

Either one of two 
fails to open 
 
 

or 

Mechanical failure 
or stuck closed. 

Pump ON indicated 
by position of hand 
switch 1, 2-HS-67-
431A, 447, 
respectively, and 
screen motors NOT 
ON by status 
indicating light 1, 2-
XI-61-434, 451, 
respectively, 
indicates pressure 
switch 1, 2-PS-67-
434, 451, 
respectively, did not 
reach setpoint and 
allow screen motor 
to run. 

None.  Pumps 2A-A 
and 1B-B and 
screens 2A-A and 
1B-B, respectively, 
provide full capacity 
backup. 

None.  
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ESSENTIAL RAW COOLING WATER SYSTEM 
FAILURE MODES AND EFFECTS ANALYSIS 

 

Item Component Function Failure Mode 
Potential 
Cause 

Method of 
Detection Effect on System 

Effect on 
Plant Remarks 

Fails to close on 
reverse flow. 

Mechanical failure 
or stuck open. 

No direct MCR 
indications available. 

18. Main Discharge 
Hdr A, B B'fly 
Valves 
 
FCV-67-360 
 
FCV-67-362 

ERCW to Cooling 
Tower 2 and 1 
basin isolation, 
respectively. 

Either one of two 
fails to close or 
reopens. 

Electrical or 
mechanical 
failure. 
 
Inadvertent 
actuation or 
electrical failure. 

Status Lights 
0-HS-67-360A, 
362A, respectively. 

None.  Alternate 
route to emergency 
pond thru overflow 
weir is always open 
without any 
obstruction for water 
discharge. 

None.  

19. ERCW Pump 
Discharge 
Strainers 
 

1 A-A 

1 B-B 

2 A-A 

2 B-B 

Operate. Any one of four 
fails to start or 
stops operating. 

Electrical or 
mechanical 
failure. 

High differential 
pressure alarms in 
MCR. 

None.  Both strainers 
on either Train A or 
B pump discharges 
are capable of full 
ERCW flow capacity. 
 Shut down affected 
header and operate 
on other train. 
 
 

None.  

20. Screen Wash 

Pump 1 B-B, 2 B-

B, 1A-A, 2 A-A 

Prelube Check 

Open to provide 
flow path to flush 
pump bearings. 

Any one of four 
fails to open 
 
 
 or 

Mechanical failure 
or stuck closed. 
 

No direct MCR 
indications available. 

None.  Either one of 
two pump and 
screen sets in each 
train is capable of 
screening full ERCW 
flow. 

None.  
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ESSENTIAL RAW COOLING WATER SYSTEM 
FAILURE MODES AND EFFECTS ANALYSIS 

 

Item Component Function Failure Mode 
Potential 
Cause 

Method of 
Detection Effect on System 

Effect on 
Plant Remarks 

Valves 

1-67-934B 

2-67-934B 

1-67-938A 

2-67-938A 

Close to prevent 
backflow. 

Fails to close on 
reverse flow. 

Mechanical failure 
or stuck open. 

None.  Shut down 
pump with failed 
valve and operate 
other pump/screen 
set in train. 

21. DELETED              

22. ERCW Pump 
Prelube Check 
Valves 
0-67-507A 

0-67-507B 

0-67-507C 

0-67-507D 

0-67-507E 

0-67-507F 

0-67-507G 

0-67-507H 

Open to provide 
flush path to flush 
bearings of 
pumps A-A, B-A, 
C-A, D-A, E-B, F-
B, G-B, H-B, 
respectively, to 
prolong life of the 
bearings and 
stuffing box. 

Any one of eight 
fails to open 
 
 
 
 
 or 
 

Mechanical failure 
or stuck closed. 

High bearing temp 
logs T3110A and 
T3111A for A and C, 
T3112A and T3113A 
for B and D, 
T3114A and 3115A 
for E and G, T3116A 
and T3117A for F 
and H. 

None.  Operate 
pumps on unaffected 
train. 

None.  

Any one of eight 
fails to close on 
reverse flow 

Mechanical failure 
or stuck open. 

No direct MCR 
indications available. 

None.  Operate 
pumps on unaffected 
train. 

None. 

23. ERCW Vac Brkr 
(Air Release 
Valves) 
0-67-502A 

0-67-502B 

Close when 
Pumps A-A, B-A, 
C-A, D-A, E-B, F-
B, G-B, H-B, 
respectively, are 
started and air is 
evacuated from 

Any one of eight 
valves fails to 
close. 

Mechanical failure 
or stuck open. 

No direct MCR 
indications available. 

None.  Two of four 
pumps on each 
Train A or B can 
furnish full ERCW 
flow. 

None.  
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0-67-502C 

0-67-502D 

0-67-502E 

0-67-502F 

0-67-502G 

0-67-502H 

pump discharge 
column. 
Open when 
respective pump 
is stopped to 
break vacuum in 
column. 

Any one of eight 
valves fails to 
open. 

Mechanical failure 
or stuck closed. 

None.  Two of four 
pumps in each Train 
A or B can furnish 
full ERCW flow. 

None. 

24. Strainer Flush 
Valves 
 
1-FCV-67-9B 

2-FCV-67-9B 

1-FCV-67-10B 

2-FCV-67-10B 

Cycle 
intermittently to 
provide ERCW 
flow to flush 
strainer 1A-A, 2A-
A, 1B-B, 2B-B, 
respectively. 

Any one of four 
fails to operate 
correctly. 

Electrical or 
mechanical 
failure. 

High differential 
pressure alarms in 
MCR. 

None.  Respective 
strainer will clog 
reducing flow to 
Header 1A, 2A, 1B, 
2B, respectively.  
Either one of two 
header sets of 1A 
and 2A or 1B and 2B 
above can furnish 
full ERCW flow. 

None.  

25. Strainer 
Backwash Valves 
 

1-FCV-67-9A 

2-FCV-67-9A 

1-FCV-67-10A 

2-FCV-67-10A 

Cycle 
intermittently to 
provide ERCW 
flow to backwash 
strainer 1A-A, 2A-
A, 1B-B, 2B-B, 
respectively. 

Any one of four 
fails to operate 
correctly. 

Electrical or 
mechanical 
failure. 

High differential 
pressure alarms in 
MCR. 

None.  Respective 
strainer will clog 
reducing ERCW flow 
to Header 1A, 2A, 
1B, 2B, respectively. 
 Either one of two 
header sets of 1A 
and 2A or 1B and 2B 
alone can furnish full 
ERCW flow. 

None.  

26. Aux. Bldg. Supply 
Header Section 
Valves 
1-FCV-67-81 

ERCW supply 
flow path to Aux. 
Bldg. for headers 
1A, 1B, 2A, 2B, 

Any one of four 
fails closed. 

Mechanical 
failure. 

No direct MCR 
indication available.  
See remarks. 

None.  Interrupt 
ERCW supply to 
Aux. Bldg. via 
respective header.  

None. Administratively 
locked in open 
position with breaker 
open. 
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1-FCV-67-82 

2-FCV-67-81 

2-FCV-67-82 

respectively. Either one of two 
header sets of 1A 
and 2A or 1B and 2B 
can furnish full 
ERCW flow. 

27. Header 1B and 
2A Section 
Valves 
1-FCV-67-223 

2-FCV-67-223 

Remain open to 
provide flow to 
CCS HX A from 
Header 2A. 

Either FCV fails 
closed. 

Mechanical 
failure. 

High temperature 
alarm form 0-M-278. 
  

Interrupts ERCW  
cooling to CCS HX 
A.  

None.  Train B 
CCS 
components, 
cooled by HX- C, 
provide backup 
for all safety 
related loads. 

 

28. CCS HX A Inlet 
B'fly 
 
1-FCV-67-478 
 

Remain open to 
supply CCS HX A 
from header 2A. 

Fails closed. Mechanical 
failure.  

High temperature 
alarm form 0-M-278. 

Interrupts ERCW 
cooling a CCS HX A. 
 ERCW flow 
provided to 
redundant CCS HX 
C by Train B via 
Header 2B. 

None.  Train B 
CCS 
components, 
cooled by HX- C 
provide backup 
for all safety-
related loads. 

Administratively 
locked in open 
position with breaker 
open. 

29. CCS HX A Outlet 
B'fly and Bypass 
 
1-FCV-67-146 
 
1-FCV-67-143 
 

Remain closed, 
or open to control 
ERCW flow 
through HX.   

Either one does 
not operate 
properly. 

Electrical or 
mechanical 
failure. 

Flow indicator 2-FI-
67-222. 

Depending on failure 
position of valves, 
disrupts system 
balance or interrupts 
proper flow to HX.  
ERCW flow provided 
to redundant CCS 
HX C by Train B via 
Header 2B. 

None.  CCS HX 
C provides 100% 
backup service. 

 

30. CCS HX B Outlet 
B'fly and Bypass 

Remains closed, 
or open to control 
ERCW flow 
through HX. 

Either one does 
not operate 
properly. 

Electrical or 
mechanical 
failure. 

Flow indicator 2-FI-
67-222. 

Depending on failure 
position of valves, 
disrupts system 
balance or interrupts 
proper flow to HX.  

None. CCS HX 
C provides 100% 
backup service. 
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2-FCV-67-146 

2-FCV-67-143 

ERCW flow provided 
to redundant CCS 
HX C by Train B via 
Header 2B. 

31. CCS HX C Inlet 
Bfly's 
 
1-FCV-67-147 
 
2-FCV-67-147 

(1) isolates 
Header 1A from 
2B. 

None for (1). 
See remarks. 

Not applicable. 
 

Not applicable. 
 

Not applicable. 
 

Not applicable. Administratively 
locked in closed and 
open position, 
respectively, with 
breakers open. (2) provides 

ERCW flow path 
from Header B. 

(2) fails closed. Mechanical failure 
due to disc-stem 
slip. 

Flow indicator  
1-FI-67-226. 

None. None.  CCS HX 
A & B (Train A) 
provides 100% 
service. 

32. CCS HX C Outlet 
Bfly's and Bypass 
 

Remain closed, 
or open to control 
flow through HX. 

Either -152 or -
144 does not 
operate properly. 

Electrical or 
mechanical 
failure. 

Change in flow 
indication on 0-FI-
67-226 

None. None. CCS HX C is back-
up for CCS HX A 
and B.  A failure 
related to HX A or B 
precludes a second 
failure related to HX 
C. 

0-FCV-67-152 
0-FCV-67-151 
 

Remain Closed. None.  See 
remarks. 

Not applicable. Not applicable. None. None. Valve -151 is locked 
closed with breaker 
removed 

0-FCV-67-144 Same as for 0-
FCV-67-152 

   None. None.  
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33. CSS HX 1A, 1B & 
2A, 2B Inlet Bfly's 
 
1-FCV-67-125 & 
2-FCV-67-125 
 
1-FCV-67-123 & 
2-FCV-67-123 

Open to provide 
ERCW flow. 

Either one (for the 
affected unit) fails 
to open 
 or 

Electrical or 
mechanical 
failure. 

Status lights  
1 & 2-HS-67-125A, 
123A, respectively, 
and flow indicators 1 
& 2-FI-67-136, 122, 
respectively. 

None. None.  Only one 
of two HXs 
(each unit) 
required for safe 
shutdown. 

 

Recloses. Mechanical failure 
or inadvertent 
actuation. 

34. CCS HX 1A, 1B & 
2A, 2B Outlet 
Bfly's 
 
1-FCV-67-126 & 
2-FCV-67-126 
 
1-FCV-67-124 &  
2-FCV-67-124 

Open to provide 
ERCW flow. 

Either one fails 
(for the affected 
unit) to open 
 
 or 

Electrical or 
mechanical 
failure. 

Status lights 
1 & 2-HS-67-126A, 
124A, respectively, 
and  
flow indicators  
1 & 2-FI-67-136, 
122, respectively. 

None. None.  Only one 
of two HXs 
(each unit) 
required for safe 
shutdown. 

 

Recloses. Electrical or 
mechanical 
failure or 
inadvertent 
actuation. 

35. Shutdown BD RM 
A/C Wtr Chiller A-
A, B-B Outlet 
1-TCV-67-158 

2-TCV-67-158 

Remain open to 
provide ERCW 
flow to Chillers A-
A, B-B, 
respectively. 

Either one of two 
fails closed. 

Mechanical failure 
or inadvertent 
actuation.  

No direct MCR 
indication available. 

None. None.  Either 
one of two 
chillers provides 
100% cooling. 

 

36. Train 1A, 2A A/C 
Equip and 
Service Air 
Compressor 
Supply B'fly 
1-FCV-67-127 

2-FCV-67-127 

Remain open to 
provide ERCW 
flow to Train 1A 
and 2A A/C 
equipment and 
SA compressor, 
respectively. 

Either one of two 
fails closed. 

Mechanical failure 
by disc stem 
slippage. 

No direct MCR 
indication available. 

None. None.  Either 
one of two trains 
1A or 1B 
provides 100% 
cooling.   

Administratively 
locked in open 
position with breaker 
open. 
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37. Train 1B, 2B A/C 
Equip and 
Service Air 
Compressor 
Supply B'fly 
 
1-FCV-67-128 

2-FCV-67-128 

Remain open to 
provide ERCW 
flow to Train 1B 
and 2B A/C 
equipment and 
SA compressor, 
respectively. 

Either one of two 
fails closed. 

Mechanical failure 
by disc stem 
slippage. 

No direct MCR 
indication available. 

None. None.  Either 
one of two trains 
1A or 1B 
provides 100% 
cooling.   

Administratively 
locked in open 
position with breaker 
open. 

38. Instr Rm Wtr 
Chlrs 
1A, 1B & 2A, 2B 
Inlet 
1-TCV-67-115 & 
2-TCV-67-115 
1-TCV-67-118 &  
2-TCV-67-118 

Modulate to 
provide ERCW 
flow to Chillers 
1A, 2A, 1B, 2B 
respectively. 

Either one of two 
(for the affected 
unit) fails to close. 

Electrical or 
mechanical 
failure or 
inadvertent 
actuation. 

No direct MCR 
indication available. 

None.  Either one of 
two coolers provides 
100% service. 

None. Instr Rm coolers not 
required for safe 
shutdown 

39. Upper 
Containment Vent 
Clrs 
1A, 1C, 1B, 1D & 
2A, 2C, 2B 2D 
Supply Control 
Valves 
 
1-TCV-67-129 
1-TCV-67-132 
1-TCV-67-137 
1-TCV-67-140 
2-TCV-67-129 
2-TCV-67-132 
2-TCV-67-137 

Piping system 
integrity. 

Not applicable.  
See remarks. 

Not applicable. Status lights 
1-ZS-67-129, 132, 
137, 140, &2-ZS-67-
129, 132, 137, 140, 
respectively. 

None. None. ERCW flow to 
containment will be 
isolated. 
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2-TCV-67-140 
respectively 

40. Upper 
Containment Vent 
Clrs 
1A, 1C, 1B, 1D & 
2A, 2C, 2B, 2D 
Supply Cont Isol 
Valves 
 
1-FCV-67-130  
(Penet X-69) 
1-FCV-67-133  
(Penet X-75) 
1-FCV-67-138  
(Penet X-74) 
1-FCV-67-141  
(Penet X-68) 
2-FCV-67-130  
(Penet X-69) 
2-FCV-67-133  
(Penet X-75) 
2-FCV-67-138 
(Penet X-74) 
2-FCV-67-141 
(Pent X-68) 

Close for 
containment 
isolation. 

Fails to close or  
Reopens. 

Mechanical or 
electrical failure. 
 
Mechanical failure 
or inadvertent 
actuation. 

Status lights 
1 & 2-HS-67-130, 
133, 138, 141, 
respectively. 

None.  Check valves 
580A, 580C, 580B, 
580D, respectively, 
provide containment 
isolation backup. 

None.  

41. Upper 
Containment Vent 
Clrs 1A, 1C, 1B & 
1D  & 2A, 2C, 2B, 

Close to provide 
containment 
isolation backup 
for valves  

Any one of four 
(for the affected 
unit) fails to close. 

Mechanical failure 
or stuck open. 

No direct MCR 
indication available. 

None.  Containment 
isolation valves fulfill 
containment isolation 
function. 

None.  
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2D Supply Cont 
Iso Check Valves 
1-67-580A  

(Penet X-69) 

1-67-580C  

(Penet X-75) 

1-67-580B  

(Penet X-74) 

1-67-580D  

(Penet X-68) 

2-67-580A  

(Penet X-69) 

2-67-580C  

(Penet X-75) 

2-67-580B  

(Penet X-74) 

2-67-580D  

(Penet X-68) 

1-FCV-67-130, 
133, 138, 141, 2-
FCV-67-130, 133, 
138, 141 
respectively. 

42. Upper 
Containment Vent 
Coolers 1A, 1C, 
1B, 1D &2A, 2C, 
2B, 2D Return 

Close for 
containment 
isolation. 

Any one of four 
(for the affected 
unit) fails to close 
 
 or 
 

Electrical or 
mechanical 
failure. 
 
 

Status lights  
1 & 2-HS-67-295A, 
296A, 297A, 298A, 
respectively. 

None.  Outboard 
containment isolation 
valves  
1 & 2-FCV-67-131, 
134, 139, 142, 

None.  
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Inboard Cont Iso 
Valves 
1-FCV-67-295  

(Penet X-73) 

1-FCV-67-296  

(Penet X-71) 

1-FCV-67-297  

(Penet X-70) 

1-FCV-67-298  

(Penet X-72) 

2-FCV-67-295  

(Penet X-73) 

2-FCV-67-296  

(Penet X-71) 

2-FCV-67-297  

(Penet X-70) 

2-FCV-67-298  

(Penet X-72) 

Reopens. Mechanical failure 
or inadvertent 
actuation. 

respectively, provide 
backup isolation. 

43. Upper 

Containment Vent 

Clrs 1A, 1C, 1B & 

1D & 2A, 2C, 2B, 

Close to provide 
containment 
isolation backup 
for valves  
1-FCV-67-131, 
134, 139, 142, & 
2-FCV-67-131, 

Any one of four 
(for the affected 
unit) fails to close. 
 See remarks. 

Mechanical failure 
or stuck open. 

No direct MCR 
indication available. 

None.  Respective 
containment isolation 
valves fulfill isolation 
function. 

None. Primary function is 
thermal pressure 
relief of liquid 
trapped between 
isolation valves.  
Failure to open is not 
considered credible. 
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2D Return 

Pressure Relief 

Cont Iso Check 

Valves 

1-67-585A  

(Penet X-73) 

1-67-585C  

(Penet X-71) 

1-67-585B  

(Penet X-70) 

1-67-585D  

(Penet X-72) 

2-67-585A  

(Penet X-73) 

2-67-585C  

(Penet X-71) 

2-67-585B  

(Penet X-70) 

2-67-585D  

(Penet X-72) 

134, 139, 141 
respectively. 
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44. Upper 
Containment Vent 
Clr 1A, 1C, 1B, 
1D & 2A, 2C, 2B, 
2D Return 
Outboard Cont 
Iso Valves 
1-FCV-67-131  
(Penet X-73) 
 
1-FCV-67-134  
(Penet X-71) 
 
1-FCV-67-139  
(Penet X-70) 
 
1-FCV-67-142  
(Penet X-72) 
 
2-FCV-67-131  
(Penet X-73) 
 
2-FCV-67-134  
(Penet X-71) 
 
2-FCV-67-139  
(Penet X-70) 
 
2-FCV-67-142  
(Penet X-72) 

Close for 
containment 
isolation. 

Any one of four 
fails to close 
 
 or 

Electrical or 
mechanical 
failure. 

Status lights 
1 & 2-HS-67-131A, 
134A, 139A, 142A, 
respectively. 

None.  Inboard 
containment isolation 
valves 
1 & 2-FCV-67-295, 
296, 297, 298 and 
check valves 585A, 
585C, 585B, 585D, 
respectively, provide 
backup isolation. 

None.  

reopens. Mechanical failure 
or inadvertent 
actuation. 
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45. Lower 
Containment Vent 
Clr 1A, 1C, 1B, 
1D & 2A, 2C, 2B, 
2D Supply 
Outboard Cont 
Iso Valves 
1-FCV-67-83  
(Penet X-58A) 
 
1-FCV-67-91  
(Penet X-62A) 
 
1-FCV-67-99  
(Penet X-60A) 
 
1-FCV-67-107  
(Penet X-56A) 
 
2-FCV-67-83  
(Penet X-58A) 
 
2-FCV-67-91  
(Penet X-62A) 
 
2-FCV-67-99  
(Penet X-60A) 
 
2-FCV-67-107  
(Penet X-56A) 

Close for 
containment 
isolation. 

Any one of four 
(for the affected 
unit) fails to close 
 
 or 

Electrical or 
mechanical 
failure. 

Status lights 
1-HS-67-83A, 91A, 
99A, 107A, &2-HS-
67-83A, 91A, 99A, 
107A,respectively. 

None.  Check Valves 
562A, 562C, 562B, 
562D, and isolation 
valve 1 & 2-FCV-67-
113, respectively, 
provide isolation 
backup.  Manual 
actions are required 
to isolate the line 
upstream of valve 1 
& 2-FCV-67-107.  
See Remarks. 

None. The line downstream 
of 1 & 2-FCV-67-113 
and 1054D in 
containment is not 
protected from an 
HELB.  With a single 
failure of 1 or 2-FCV-
67-107, manual 
isolation using 
upstream valve 1 or 
2-ISV-67-523B is 
required. 

reopens. Mechanical failure 
or inadvertent 
actuation. 
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46. Lower 
Containment Vent 
Clr 1A, 1C, 1B, 
1D & 2A, 2C, 2B, 
2D Supply 
Inboard Cont Iso 
Valves 
1-FCV-67-89  
(Penet X-58A) 
 
1-FCV-67-97  
(Penet X-62A) 
 
1-FCV-67-105  
(Penet X-60A) 
 
1-FCV-67-113  
(Penet X-56A) 
 
2-FCV-67-89  
(Penet X-58A) 
 
2-FCV-67-97  
(Penet X-62A) 
 
2-FCV-67-105  
(Penet X-60A) 
 
2-FCV-67-113  
(Penet X-56A) 

Close for 
containment 
isolation.  

Any one of four 
(for the affected 
unit) fails to close 
 
 or 

Electrical or 
mechanical 
failure. 
 

Status lights 
1 & 2-HS-67-89A, 
97A, 105A, 113A, 
respectively. 

None.  Valves 1 & 2-
FCV-67-83, 91, 99, 
107, respectively, 
provide backup 
isolation function. 

None.  

reopens. Mechanical failure 
or inadvertent 
actuation. 
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47a. Lower 
Containment Vent 
Clr 1A, 1C, 1B, 
1D Supply 
Pressure Relief 
Cont Iso Valves 
 
1-67-1060A 
 
1-67-1060B 
 
1-67-1060C 
 
1-67-1060D 

Close for 
containment 
isolation. 

Anyone of four 
fails to close. 

Mechanical failure 
or stuck open. 

No direct MCR 
indication available. 

None.  Respective 
containment isolation 
valve will fulfill 
isolation function. 

None. 

 
 

Primary function is 
thermal pressure 
relief of liquid 
trapped between 
isolation valves.  
Failure to open is not 
considered credible. 

Any one of four 
fails to open. 

Mechanical 
Failure  

None. Single Failure If respective 
containment 
isolation valves 
close and are 
leak tight, a line 
failure could 
occur between 
the two isolation 
 valves. See 
remarks. 

Containment  
integrity is 
maintained because 
the break would 
occur between the 
two leak tight FCVs. 

47b. Lower 
Containment Vent 
Clrs 2A, 2C, 2B, 
2D 
Supply Pressure 
Relief Cont Iso 
Valves 
2-CKV-67-1054A, 
2-CKV-67-1054C, 
2-CKV -67-
1054B, 
2-CKV -67-1054D 

Close to provide 
backup 
containment 
isolation for 
valves 
2-FCV-67-83, -91, 
-99 & -107 
respectively. See 
remarks. 

Any one of four 
fails to close. 

Mechanical 
Failure or stuck 
open 

No direct MCR 
indication available 

None. Respective 
containment isolation 
valve will fulfill 
isolation function. 

None Primary function is 
thermal pressure 
relief of liquid 
trapped between 
isolation valves.  
Failure to open is not 
considered credible. 

48. Lower 
Containment Vent 
Clrs 1A, 1C, 1B, 
1D & 2A, 2C, 2B, 

None. Not applicable. Not applicable. Not applicable. None. None. These valves are 
isolated from ERCW 
flow by containment 
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2D Temperature 
Control Valves 
1-TCV-67-84 

1-TCV-67-92 

1-TCV-67-100 

1-TCV-67-108 

2-TCV-67-84 

2-TCV-67-92 

2-TCV-67-100 

2-TCV-67-108 

isolation valves. 

49 Unit 1 RC Pump 
Motor 1, 3, 2, 4 
Clrs and Unit 2 
RC Pump Motor 
1, 3, 2, 4 Clrs 
Temperature 
Control Valves 
1-TCV-67-86 

1-TCV-67-94 

1-TCV-67-102 

1-TCV-67-110 

2-TCV-67-86 

2-TCV-67-94 

2-TCV-67-102 

2-TCV-67-110 

None. Not applicable. Not applicable. Not applicable. None. None. These valves are 
isolated from ERCW 
flow by containment 
isolation valves. 
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50. Control Rod Drive 
Units 
1A, 1C, 1B, 1D  
2A, 2C, 2B, 2D 
Temperature 
Control Valves 
1-TCV-67-85 

1-TCV-67-93 

1-TCV-67-101 

1-TCV-67-109 

2-TCV-67-85 

2-TCV-67-93 

2-TCV-67-101 

2-TCV-67-109 

None. Not applicable.  Not applicable. Not applicable. None. None. These valves are 
isolated from ERCW 
flow by containment 
isolation valves. 

51. Lower 
Containment Vent 
Clrs 1A, 1C, 1B, 
1D Check Valves 
 

1-67-565A 

1-67-565C 

1-67-565B 

1-67-565D 

None. Not applicable.  Not applicable. Not applicable. None. None. These valves are 
isolated from ERCW 
flow by containment 
isolation valves. 

52. RC Pump Motor 
Unit 1 
1, 3, 2, 4 & Unit 2 
1, 3, 2, 4 Clrs 

None. Not applicable.  Not applicable. Not applicable. None. None. These valves are 
isolated from ERCW 
flow by containment 
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Check Valves 
1-67-571A 

1-67-571C 

1-67-571B 

1-67-571D 

2-67-571A 

2-67-571C 

2-67-571B 

2-67-571D 

isolation valves. 

53. Control Rod Drive 
Vent 
Clrs 1A, 1C, 1B, 
1D, 2A, 2C, 2B, 
2D 
Check Valves 
1-67-568A 

1-67-568C 

1-67-568B 

1-67-568D 

2-67-568A 

2-67-568C 

2-67-568B 

2-67-568D 

None. Not applicable. Not applicable. Not applicable.  None. None. These valves are 
isolated from ERCW 
flow by containment 
isolation valves. 

54. Lower 
Containment Vent 

Close for 
containment 

Any one of four 
(for the affected 

Electrical or 
mechanical 

Status lights  
1 & 2-HS-67-87A, 

None.  Valves 
1 & 2-FCV-67-88, 

None.  
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Clrs 
1A, 1C, 1B, 1D, 
2A, 2C, 2B, 2D 
Return 
Inboard Cont Iso 
Valves 
 
1-FCV-67-87  
(Penet X-59A) 
 
1-FCV-67-95  
(Penet X-63A) 
 
1-FCV-67-103  
(Penet X-61A) 
 
1-FCV-67-111  
(Penet X-57A) 
 
2-FCV-67-87  
(Penet X-59A) 
 
2-FCV-67-95  
(Penet X-63A) 
 
2-FCV-67-103  
(Penet X-61A) 
 
2-FCV-67-111  
(Penet X-57A) 
 

isolation. unit) fails to close 
 
 or 
reopens. 

failure. 
 
 
Mechanical failure 
or inadvertent 
actuation. 

95A, 103A, 111A, 
respectively. 

96, 104, 112, 
respectively, provide 
backup isolation 
function. 

55. Lower 
Containment Vent 
Clrs 

Close for 
containment 
isolation backup 

Any one of four 
(for the affected 
unit) fails open. 

Mechanical failure 
or stuck open. 

No direct MCR 
indication available. 

None.  Containment 
isolation valves fulfill 
isolation function. 

None.  
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1A, 1C, 1B, 1D 
2A, 2C, 2B, 2D  
Return 
Pressure Relief 
Cont Iso Check 
Valves 
 
575A (Penet X-
59A) 
 
575C (Penet X-
63A) 
 
575B (Penet X-
61A) 
 
575D (Penet X-
57A) 

for valves  
1 & 2-FCV-67-88, 
96, 104, 112, 
respectively. 

56. Lower 
Containment Vent 
Clrs 
1A, 1C, 1B, 1D  
2A, 2C, 2B, 2D 
Return Outboard 
Cont Iso Valves 
1-FCV-67-88 

(Penet X-59A) 

1-FCV-67-96 

(Penet X-63A) 

1-FCV-67-104 

Close for 
containment 
isolation. 

Any one of four 
(for the affected 
unit) fails to close 
 
       or 

Electrical or 
mechanical 
failure. 

Status lights  
1 & 2-HS-67-88A, 
96A, 104A, 112A, 
respectively. 

None.  Inboard 
containment isolation 
valves 
1 & 2-FCV-67-87, 
95, 103, 111 and 
check valves 575A, 
575C, 575B, 575D, 
respectively, provide 
backup isolation. 

None.  
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(Penet X-61A) 

1-FCV-67-112 

(Penet X-57A) 

2-FCV-67-88 

(Penet X-59A) 

2-FCV-67-96 

(Penet X-63A) 

2-FCV-67-104 

(Penet X-61A) 

2-FCV-67-112 

(Penet X-57A) 

reopens. Mechanical failure 
or inadvertent 
actuation. 

57. Spent Fuel Pit 
Pump & TB 
Booster Pump 
Space Clr 1A, 1B 
Supply Valves 
 
1-FCV-67-213 
 
1-FCV-67-215 

Open for ERCW 
flow to Coolers 
1A, 1B, 
respectively. 

Either one of two 
fails to open 
 
 or 
 

Electrical or 
mechanical 
failure.  
 
 

Status lights  
1-ZS-67-213A, 
215A, respectively.  
No indication for 
disc-stem 
connection failure. 

None. None. Either one 
of two coolers 
provides 100% 
service. 

 

Either one of two 
recloses. 

Mechanical failure 
or inadvertent 
actuation. 

58. CCS Pump & Aux 
FW Pump Space 
Clr 1A, 1B Supply 
Valves 

Open for ERCW 
flow to Coolers 
1A, 1B, 

Either one of two 
fails to open 
 
 or 

Electrical or 
mechanical 
failure 

Status lights  
1-ZS-67-162A, 
164A, respectively.  
No indication for 

None. None. Either one 
of two coolers 
provides 100% 

 



WBN-1 
 

TABLE 9.2-2  (Sheet 34 of 42) 
 

ESSENTIAL RAW COOLING WATER SYSTEM 
FAILURE MODES AND EFFECTS ANALYSIS 

 

Item Component Function Failure Mode 
Potential 
Cause 

Method of 
Detection Effect on System 

Effect on 
Plant Remarks 

1-FCV-67-162 

1-FCV-67-164 

respectively. Either one of two 
recloses. 

Mechanical failure 
or inadvertent 
actuation 

disc-stem 
connection failure. 

service. 

59. Centrif Charging 
Pump Rm Clr 1A, 
1B Supply Valves 
1-FCV-67-168 

1-FCV-67-170 

2-FCV-67-168 

2-FCV-67-170 

ERCW flow to 
Coolers 1A, 1B, 
2A, 2B 
respectively. 

Either one of two 
(for the affected 
unit) closes. 

Mechanical failure 
or inadvertent 
actuation. 

Status lights  
1 & 2-ZS-67-168A, 
170A, respectively.  
No indication for 
disc-stem 
connection failure. 

None. None. Either one 
of two coolers 
provides 100% 
service. 

Administratively 
locked open with 
power to their FSV’s 
removed. 

60. Recip Charging 
Pump Rm Clr 1C 
Supply Valves 
1-FCV-67-172 
2-FCV-67-172 

None. None.  See 
remarks. 

Not applicable. Not applicable. None. None. During DBE does not 
effect ERCW safety 
function. 

61. SIS Pump RM Clr 
1A, 1B, 2A, 2B 
Supply Valves 
1-FCV-67-176 

1-FCV-67-182 

2-FCV-67-176 

2-FCV-67-182 

Open for ERCW 
flow to Coolers 
1A, 1B, 2A, 2B 
respectively. 

Either one of two 
(for the affected 
unit) fails to open 
 
 or 

Electrical or 
mechanical 
failure. 

Status lights  
1 & 2-ZS-67-176A, 
182A, respectively. 
No indication for 
disc-stem 
connection failure. 

None. None. Either one 
of two coolers 
provide 100% 
service. 

 

Either one of two 
recloses. 

Mechanical failure 
or inadvertent 
actuation. 
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62. CS Pump Rm Clr 
1A-A, 1B-B, 2A-A, 
2B-B Supply 
Valves 
1-FCV-67-184 

1-FCV-67-186 

2-FCV-67-184 

2-FCV-67-186 

Open for ERCW 
flow to Coolers 
1A, 1B, 2A, 
2Brespectively. 

Either one of two 
(for the affected 
unit) fails to open 
 
 or 

Electrical or 
mechanical 
failure. 

Status lights  
1 & 2-ZS-67-184A, 
186A, respectively. 
No indication for 
disc-stem 
connection failure.  

None. None. Either one 
of two coolers 
provide 100% 
service. 

 

Either one of two 
recloses 

Mechanical failure 
or inadvertent 
actuation. 

63. RHR Pump Rm 
Clr 1A-A, 1B-B 
2A-A, 2B-B 
Supply Valves 
1-FCV-67-188 

1-FCV-67-190 

2-FCV-67-188 

2-FCV-67-190 

ERCW flow path 
to Coolers 1A-A, 
1B-B, 2A-A, 2B-B 
respectively. 

Either one of 
two(for the 
affected Unit) 
closes. 

Mechanical failure 
or inadvertent 
actuation. 

Status lights  
1 & 2-ZS-67-188A, 
190A, respectively. 
No indication for 
disc-stem 
connection failure. 

None. None. Either one 
of two (each 
unit) coolers 
provide 100% 
service. 

Administratively 
locked open with 
power to their FSV’s 
removed. 

64. Penet Rm Elev 
692 ft Crs 1A1, 
1B1, 2A1, 2B1 
Supply Valves 
 
1-FCV-67-346 
1-FCV-67-348 
2-FCV-67-346 
2-FCV-67-348 

Open for ERCW 
flow to Coolers 
1A1, 1B1, 2A1, 
2B1respectively. 

Either one of two 
(for the affected 
unit) fails to open 
 
 or 

Electrical or 
mechanical 
failure. 

Status lights  
1 & 2-ZS-67-346A, 
348A, respectively. 
No indication for 
disc-stem 
connection failure. 

None. None. Either one 
of two (each 
unit) coolers 
provide 100% 
service. 

 

Either one of two 
recloses. 

Mechanical failure 
or inadvertent 
actuation. 



WBN-1 
 

TABLE 9.2-2  (Sheet 36 of 42) 
 

ESSENTIAL RAW COOLING WATER SYSTEM 
FAILURE MODES AND EFFECTS ANALYSIS 

 

Item Component Function Failure Mode 
Potential 
Cause 

Method of 
Detection Effect on System 

Effect on 
Plant Remarks 

65. Penet Rm Elev 
713 ft Clrs 1A2, 
1B2, 2A2, 2B2 
Supply Valves 
1-FCV-67-350 

1-FCV-67-352 

2-FCV-67-350 

2-FCV-67-352 

Open for ERCW 
flow to Coolers 
1A2, 1B2, 2A2, 
2B2 respectively. 

Either one of two 
(for the affected 
unit)fails to open 
 
 or 

Electrical or 
mechanical 
failure. 

Status lights 
1-ZS-67-350A, 
352A, 2-ZS-67-
350A, 352A 
respectively. 
No indication for 
disc-stem 
connection failure. 

None. None.  Either 
one of two 
coolers provides 
100% service. 

 

Either one of two 
recloses. 

Mechanical failure 
or inadvertent 
actuation. 

66. Penet Rm Elev 
737 ft Clrs 1A3, 
1B3, 2A3, 2B3 
Supply Valves 
1-FCV-67-354 

1-FCV-67-356 

2-FCV-67-354 

2-FCV-67-356 

Open for ERCW 
flow to Coolers 
1A3, 1B3, 2A3, 
2B3, respectively. 

Either one of four 
fails to open 
 
 or 

Electrical or 
mechanical 
failure. 

Status lights 
1-ZS-67-354A, 
356A, 
2-ZS-67-354A, 
356A, respectively. 
No indication for 
disc-stem 
connection failure. 

None. None.  Either 
pair of coolers 
1A3 and 2A3 or 
1B3 and 2B3 
provide 100% 
service. 

 

Either one of four 
recloses. 

Mechanical failure 
or inadvertent 
actuation. 

67. Pipe Chase Clr 
1A, 1B, 2A, 2B 
Supply Valves 
1-FCV-67-342 

1-FCV-67-344 

2-FCV-67-342 

2-FCV-67-344 

Open for ERCW 
flow to Coolers 
1A, 1B, 2A, 2B 
respectively. 

Either one of two 
(for the affected 
unit) fails to open 
 
 or 

Electrical or 
mechanical 
failure. 

Status lights 
1 & 2-ZS-67-342A, 
344A, respectively. 
No indication for 
disc-stem 
connection failure. 

None. None.  Either 
one of two 
coolers provides 
100% required 
capacity. 

 

Either one of two 
recloses. 
 

Mechanical failure 
or inadvertent 
actuation. 
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68. Emerg Gas 
treatment Rm Clr 
2A, 2B Supply 
Valves 
 
2-FCV-67-336 
 
2-FCV-67-338 

Open for ERCW 
flow to Coolers 
2A, 2B, 
respectively. 

Either one of two 
fails to open 
 
 or 

Electrical or 
mechanical 
failure. 

Status lights 
1 & 2-ZS-67-336A, 
338A, respectively. 
No indication for 
disc-stem 
connection failure. 

None. None.  Either 
one of two 
coolers provides 
100% required 
capacity. 

 

Either one of two 
recloses.  

Mechanical failure 
or inadvertent 
actuation. 

69. BA Transf Pump 
& Aux FW Pump 
Space Clr 2A, 2B 
Supply Valves 
 
2-FCV-67-217 

2-FCV-67-219 

Open for ERCW 
flow to Coolers 
2A, 2B, 
respectively. 

Either one of two 
fails to open 
 
 or 

Electrical or 
mechanical 
failure. 

Status lights 1-ZS-
67-217A, 219A, 
respectively. 
No indication for 
disc-stem 
connection failure. 

None. None.  Either 
one of two 
coolers provides 
100% required 
capacity. 

 

Either one of two 
recloses. 

Mechanical failure 
or inadvertent 
actuation. 

70. TB Supply 
Header 1A, 1B, 
Iso F’fly 
 
0-FCV-67-205 

Close on high 
flow and low 
pressure to 
isolate non-
essential portion 
of ERCW system 
piping. 

Either one of two 
fails to close 

or  

Electrical or 
mechanical 
failure. 

Status lights 0-HS-
67-205A, 208A, 
respectively. 

None. Shut down 
train with failed 
valve. Operate other 
train. 

None.  

Either one of two 
reopens. 

Mechanical failure 
or inadvertent 
actuation. 

71. Header 1B to 
CCS HX A Supply 
Bfly Valve 
 
1-FCV-67-458-A 

Remain closed Fails open. Electrical or 
Mechanical failure 
or inadvertent 
actuation. 

1-FI-67-222 flow 
indication. 

Interrupts flow to 
CCS HX A & B.  
ERCW flow provided 
to CCS HX C via 
Header 2B. 

None.  CCS HX 
C Provides 
100% backup 
service. 

Locked closed with 
breaker removed. 

72. Emergency 
Power to Train A, 
B 

Provide power to 
Train A, B ERCW 

Either one of two 
fails. 

Diesel generator 
mechanical 

MCR Indications.  Loss of ERCW 
system Train A or B, 

None.  Other 
train has 100% 

Only one of two 
Trains A or B 
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system pumps, 
screens, strainer 
motors and valve 
actuators, 
respectively. 

failure or 
shutdown board 
failure. 

respectively. ERCW System 
capability. 

required to mitigate 
DBE. 

73. Passive failure of 
any one piping 
system pressure 
boundary 
component (i.e., 
valve body, disc, 
pump casing.  HX 
tube or shell, etc.) 
in either train A or 
B. 

Pressure 
boundary 
integrity. 

Ruptures, 
leakage, 
component 
pressure 
boundary 
breaches, etc. 

Mechanical 
failures. 

No direct MCR 
indication available, 
however various 
process parameters 
such as 
temperature, 
pressure, flow, etc., 
will permit monitoring 
of system 
performance. 

System capability for 
respective train 
diminished. 

None.  Other 
train has 100% 
ERCW system 
capability. 

Only one of two 
Trains A or B 
required to mitigate 
DBE. 

73a. Electrical failure 
of ERCW Train 
1B and 2B. 
 
ERCW Train 1B 
 
ERCW Train 2B 

Normal supply to 
ESF equipment 

 

Normal supply to 
CCS HX C 

Cable Tray 
malfunction 

Fire, missile 
electrical 
malfunction 

High temperature 
alarm from 0-M-27B 

Lose ERCW Train B None.  NO 
cooling will be 
provided to CCS 
HX C, however 
both CCS HX A 
and B are 
available from 
ERCW Header 
2A for cooling 
Unit 1 and 2, 
respectively. 

CCS HXs A and B 
are not affected.  
Thus, they are 
available and provide 
100% cooling 
capacity. 

74. Electric Board 
Room A/C 
Condensers A-A 
and B-B 
discharge 
temperature 
control valves 0-

Throttles ERCW 
flow to EBR Bd. 
Rm. A/C 
Condensers A-A 
& B-B 

Either valve fails 
open 

 

or  

Mechanical 
failure. 

Local indication at 
EBR chiller skid on 
low refrigerant 
suction pressure or 
low compressor oil 
pressure. See 
Remark 1. 

None for ERCW. For 
HVAC, loss of 
associated EBR 
chilled water train.  
Eventual shutdown 
of associated EBR 
AHUs upon 

None. 
Standby chilled 
water train is 
100% redundant. 

1) MCR annunciation 
of EBR Air 
conditioning safety 
train switchover to 
standby 
HVAC/chilled water 
train due to eventual 
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TCV-67-1050- A 
0-TCV-67-1052-B 

switchover to 
redundant train.  
None for ERCW. For 
HVAC, potential loss 
of associated EBR 
chilled water train. 

temperature 
increase in 
conditioned EBR 
spaces 

fails closed 

or  

 

Local indication at 
EBR chiller skid on 
high refrigerant 
pressure. See 
Remark 1.  

(2) May behave 
similar to either fail 
open or fail closed. 

fails to modulate. Possible local 
indication at EBR 
chiller skid 
dependent upon 
severity of condition. 
 See Remark 2. 

 

75. Main Control 
Room A/C 
condensers A-A & 
B-B discharge 
Temperature 
control valves. 

0-TCV-67-1051-A 

0-TCV-67-1053-B 

Throttles ERCW 
flow to MCR A/C 
Condensers A-A 
& B-B 

Either valve fails 
open  

 

or  

Mechanical 
failure. 

Local indication at 
MCR chiller skid on 
low refrigerant 
suction pressure or 
low compressor oil 
pressure. 

None for ERCW.  
For HVAC, loss of 
associated MCR 
chilled water train.  
Eventual shutdown 
of associated MCR 
AHUs upon 
switchover to 
redundant train. 

None.  Standby 
chilled water 
train is 100% 
redundant. 

1)  MCR 
annunciation of MCR 
Air conditioning 
safety train 
switchover to 
standby 
HVAC/chilled water 
train due to eventual 
temperature 
increase in 
conditioned MCR 
spaces. 

fails closed See Remark 1 
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or fails to 
modulate. 

Local indication at 
MCR chiller skid on 
high refrigerant 
pressure.  See 
Remark 1. 

None for ERCW.  
For HVAC potential 
loss of associated 
MR chilled water 
train. 

2)May behave 
similar to either fail 
open or fail closed. 

Possible local 
indication at MCR 
chiller skid 
dependent upon 
severity of condition. 
 See Remark 2. 

76. Auxiliary Control 
AIr Compressors 
A &  B cooling 
water supply 
solenoid cutoff 
valves.  0-FSV-
67-1221-A and 0-
FSV-67-1223B 

Open for ERCW 
flow to the ACAC 
A & B cylinder 
jackets and after 
coolers.  Valves 
close when 
compressors are 
not running. 

Either valves fails 
open 

or  

Electrical or 
Mechanical 
failure. 

None.  Higher than 
normal discharger air 
temperature local 
indication of 0-TI-32-
65 or -92 and high 
temperature alarm 
via 0-TS-32-64 or -
91 if affected ACAC 
is running. 

See Remarks. 

 

None. 

 

If idle for long 
periods, potential 
damage to internal 
components of 
affected ACAC due 
to rust resulting from 
condensation. 

fails closed Mechanical failure 
or inadvertent 
operation. 

Potential loss of 
affected ACAC due 
to overheating. 

None. Other 
train available to 
provide safe 
shutdown. 

77. Auxiliary Control 
Air Compressors 
A and B cooling 
water supply 
pressure control 
valves. 

0-PCV-67-1222 

Reduces ERCW 
pressure to the 
ACAC A and B 
cylinder jackets 
and after coolers. 

Either valve fails 
open  

 

or  

Mechanical 
failures. 

Visible discharge 
flow from relief valve 
0-RFV-67-971 or -
672 if affected ACAC 
is running. 

None. None.  
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and 

0-PCV-67-1224 

 

fails closed. Higher than normal 
discharge air 
temperature local 
indication on 0-TI-
32-65 or -92 and 
high temperature 
alarm via 0-TS-32-64 
or -91 if affected 
ACAC is running. 

Potential loss of 
affected ACAC due 
to overheating. 

None. Other 
train available to 
provide safe 
shutdown. 

78. Auxiliary Control 
Air Compressors 
A and B cooling 
water supply 
pressure control 
valves. 

0-PCV-67-1222A 

and 

0-PCV-67-1224A 

Throttles ERCW 
flow to ACAC A 
and B cylinder 
jackets. 

Either valve fails 
open  

 

or  

Mechanical 
failure.  

Lower than normal 
local temperature 
indication on 0-TI-
32-65 or -92 if 
affected ACAC is 
running. 

None. 

 

None. 

 

 

fails closed. Higher than normal 
discharge air 
temperature local 
indication on 0-TI-
32-65 or -92 and 
high temperature 
alarm via 0-TS-32-64 
or -91 if affected 
ACAC is running. 

Potential loss of 
affected ACAC due 
to overheating. 

None.  Other 
train available to 
provide safe 
shutdown. 

79. Auxiliary Control 
Air Compressors 
A and B cooling 
water supply 
pressure control 
valves. 

Throttles ERCW 
flow to ACAC A 
and B after 
coolers. 

Either valve fails 
open 

 

or  

Mechanical 
failure. 

Lower than normal 
discharge air 
temperature local 
indication o n0-TI-
32-65 or -92 if 
affected ACAC is 
running. 

None. 

 

None. 
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ESSENTIAL RAW COOLING WATER SYSTEM 
FAILURE MODES AND EFFECTS ANALYSIS 

 

Item Component Function Failure Mode 
Potential 
Cause 

Method of 
Detection Effect on System 

Effect on 
Plant Remarks 

0-TCV-67-1222B 

and 

0-TCV-67-1224B 

 

fails closed. Higher than normal 
discharge air 
temperature local 
indication of 0-TI-32-
65 or -92 if affected 
ACAC is running. 

Potential overheating 
and loss of air dryers 
downstream of 
affected ACAC due 
to high discharge air 
temperature. 

None.  Other 
train available to 
provide safe 
shutdown. 

80. ERCW Header 
Cross-Tie 
Isolation Valves 
 
1-ISV-67-1117 
 
2-ISV-67-1119 
 
1-ISV-67-1118 
 
2-ISV-67-1120 

Manual butterfly 
valves normally 
closed. 

 

Fails to open. 

 

Mechanically 
stuck closed. 

 

 

Low flow alarms 

 

1-FA-67-61, 62 

 

None. Three of four 
strainers are 
available to insure 
either headers 1A 
and 2A or headers 
1B and 2B will be in 
service to meet plant 
requirements. 

None. 

 

 

Closed with hand 
wheel attached. 
 

Provides ERCW 
flow path in the 
event of a strainer 
malfunction or 
outage on a given 
train. 

One closes while 
crosstie is in 
operation. 

Inadvertent 
closure or 
mechanical 
failure. 

2-FA-67-61, 62 
respectively. 

None.  Three of four 
strainers are 
available to insure 
either headers 1A 
and 2A or headers 
1B and 2B will be in 
service to meet plant 
requirements. 

None. Must put another 
ERCW train in 
service to serve 
isolated unit header. 
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COMPONENT COOLING SYSTEM 
COMPONENT DESIGN DATA 

 
Component Cooling Pumps (Note 1) 
Quantity 
Type 
Rated capacity, gpm, each 
Rated head, ft water 
Motor horsepower, hp 
Casing material 
Design pressure, psig 
Design temperature, °F 

5 
Horizontal centrifugal 
6000 gpm* 
190* 
350 
Cast steel 
150 
200 

Thermal Barrier Booster Pumps 
Quantity 
Type 
Rated Capacity, gpm, each 
Rated head, ft water 
Motor horsepower, hp 
Casing material 
Design pressure, psig 
Design temperature, °F 

2 
Horizontal centrifugal 
160* 
130* 
10 
Cast steel (SS 316) 
200 
200 

Surge Tanks 
Number 
Design pressure 
 Internal, psig 
 External, psig 
Design temperature, °F 
Total volume, gal 
Normal water volume, gal 
Fluid 
Material 

2 
 
33 psig 
vacuum breaker provided 
200 
12,000 
6,900 (minimum) 
Component cooling water (Demineralized Water) 
Carbon steel 
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COMPONENT COOLING SYSTEM  
COMPONENT DESIGN DATA 

 
Heat Exchangers 
Quantity 
Type 
Heat transferred, BTU/hr, each; normal 

operating condition Unit 1 
Shell side (component cooling water) Inlet 

temperature, °F 
  Outlet temperature, °F 
  Flow rate, lb/hr 
  Design temperature, °F 
  Design pressure, psig 
  Shell material 
Tube side (essential raw cooling water) 
  Inlet temperature, °F 
  Outlet temperature, °F 

3 
Shell and tube 
 
64.3 x 106 

 
109.3 
95.0 
4.5 x 106 
200 
150 
ASME SA 516 Grade 70 
 
85 
95.7 

Seal Leakage Collection Station 

Quantity 
Pump type 
Rated capacity, gpm, each 
Rated head, ft water 
Motor horsepower, hp 
Pump casing material 
Tank capacity, gal 
Tank material 
Design pressure, psig 
Design temperature, °F 

1 Tank w/ 2 pumps  
Regenerative turbine (horizontal) 
10 
150 
1.5 
Cast iron 
180 
Carbon steel 
150 
200 

 
 
*During preoperational testing of the component cooling system (CCS) pumps and thermal 
barrier booster pumps, the pumps did not meet vendor pump performance curves.  This was 
due mainly to the instrument inaccuracies factored into both the flow and head measurements 
for the data points.  A review of the CCS hydraulic losses calculation has determined that even 
with the instrument inaccuracies factored in, the CCS pumps will still exceed the CCS hydraulic 
performance requirements on the pumps. 

 
Note 1 (Unit 2 Only):  The rated capacity of 6000 gpm at 190 feet of head provided in this table 
are the original design point for the Component Cooling Pumps.  However, each pump is 
capable of providing a flow of 8650 gpm at 128.4 feet of head. 
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COMPONENT COOLING WATER SYSTEM 
FAILURE MODES AND EFFECTS ANALYSIS 

 
 

ITEM 
NO. COMPONENT FUNCTION 

FAILURE 
MODE 

POTENTIAL 
CAUSE 

METHOD 
OF 

DETECTION 
EFFECT ON 

SYSTEM 
EFFECT ON 

PLANT 

 
 

REMARKS 

A CONTAINMENT ISOLATION      
A-1 1-FCV-70-85 Containment 

Isolation 
Penetration No. 
X-35 

Fails to close Mechanical 
failure 

1-HS-70-85A 
status lights 

Single failure None.  Inside 
containment is a 
closed system 

Containment integrity is 
maintained.  Valve is 
normally closed. 

2A-1 2-FCV-70-85 Containment 
Isolation 
Penetration No. 
X-35 

Fails to close Mechanical 
failure 

2-HS-70-85A 
status lights 

Single failure None.  Inside 
containment is a 
closed system 

Containment integrity is 
maintained.  Valve is 
normally closed. 

A-2 1-FCV-70-143 Containment 
Isolation 
Penetration No. 
X-53 

Fails to close Power supply, 
electric or 
mechanical 
failure 

1-HS-70-143A 
status lights 

Single failure None.  Inside 
containment is a 
closed system 

Containment integrity is 
maintained.  Valve is 
normally closed. 

2A-2 -FCV-70-143 Containment 
Isolation 
Penetration No. 
X-53 

Fails to close Power supply, 
electric or 
mechanical 
failure 

2-HS-70-143A 
status lights 

Single failure None.  Inside 
containment is a 
closed system 

Containment integrity is 
maintained.  Valve is 
normally closed. 

A-3 1-RFV-70-703 Relieve high 
pressure in 
piping to and 
from Excess 
Letdown HX 
inside 
containment 
due to tube 
leakage or 
failure of CVCS 
isolation valves 

See "Effect 
On System" 
Column 

Mechanical 
failure 

None None.  Tube 
leakage or 
CVCS iso. 
valve failure 
constitutes the 
single failure. 
1-RFV-70-703 
will lift on 
overpressure 

None None 

2A-3 2-RFV-70-703 Relieve high 
pressure in 
piping to and 

See "Effect 
On System" 
Column 

Mechanical 
failure 

None None.  Tube 
leakage or 
CVCS iso. 

None None 
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COMPONENT COOLING WATER SYSTEM 
FAILURE MODES AND EFFECTS ANALYSIS 

 

ITEM 
NO. COMPONENT FUNCTION 

FAILURE 
MODE 

POTENTIAL 
CAUSE 

METHOD 
OF 

DETECTION 
EFFECT ON 

SYSTEM 
EFFECT ON 

PLANT 

 
 

REMARKS 
from Excess 
Letdown HX 
inside 
containment 
due to tube 
leakage or 
failure of CVCS 
isolation valves 

valve failure 
constitutes the 
single failure. 
2-RFV-70-703 
will lift on 
overpressure 

A-4 1-FCV-70-87 Containment 
Isolation 
Penetration No. 
X-50A 

Fails to close Power supply, 
electric or 
mechanical 
failure 

1-HS-70-87A 
status lights 

Single failure None.  Isolation 
will be achieved 
by redundant 
valve 1-FCV-70-
90 

Containment integrity is 
maintained.  Valve is 
normally closed. 

2A-4 2-FCV-70-87 Containment 
Isolation 
Penetration No. 
X-50A 

Fails to close Power supply, 
electric or 
mechanical 
failure 

2-HS-70-87A 
status lights 

Single failure None.  Isolation 
will be achieved 
by redundant 
valve 1-FCV-70-
90 

Containment integrity is 
maintained.  Valve is 
normally closed. 

A-5 1-FCV-70-90 Containment 
Isolation 
Penetration No. 
X-50A 

Fails to close Power supply, 
electric or 
mechanical 
failure 

1-HS-70-90A 
status lights 

Single failure None.  Isolation 
will be achieved 
by redundant 
valve 1-FCV-70-
87 & 1-RFV-70-
687 

Containment integrity is 
maintained 

2A-5 2-FCV-70-90 Containment 
Isolation 
Penetration No. 
X-50A 

Fails to close Power supply, 
electric or 
mechanical 
failure 

2-HS-70-90A 
status lights 

Single failure None.  Isolation 
will be 
achieved by 
redundant 
valve 2-FCV-
70-87 

Containment integrity is 
maintained 
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COMPONENT COOLING WATER SYSTEM 
FAILURE MODES AND EFFECTS ANALYSIS 

 

ITEM 
NO. COMPONENT FUNCTION 

FAILURE 
MODE 

POTENTIAL 
CAUSE 

METHOD 
OF 

DETECTION 
EFFECT ON 

SYSTEM 
EFFECT ON 

PLANT 

 
 

REMARKS 

A-6 1-RFV-70-687 Containment 
Isolation 
Penetration No. 
X-50A 

Fails to close Mechanical 
failure 

None Single failure None.  Isolation 
will be achieved 
by  valve 1-FCV-
70-90  

Containment integrity is 
maintained (See Note 
1). 

   Fails to Open Mechanical 
Failure  

None Single Failure If isolation valves 
1-FCV-70-87 and 
1-FCV-70-90 
close and are 
leak tight, a line 
failure could 
occur between 
the two isolation 
valves.  See 
Remarks 

 

2A-6 2-CKV-70-687 Containment 
Isolation 
Penetration 
No. X-50A 

Fails to 
Close 

Mechanical 
Failure 

None Single 
Failure 

None, isolation 
will be 
achieved by 
redundant 
valve 2-FCV-
70-90. 

Containment integrity 
is maintained (See 
Note 1) 

A-7 1-FCV-70-89 Containment 
Isolation 
Penetration 
No. X-29 

Fails to close Power supply, 
electric or 
mechanical 
failure 

1-HS-70-89A 
status lights 

Single failure None.  Isolation 
will be 
achieved by 
redundant 
valve 1-FCV-
70-92 & 1-
RFV-70-698 

Containment integrity 
is maintained. 

2A-7 2-FCV-70-89 Containment 
Isolation 
Penetration 
No. X-29 

Fails to close Power supply, 
electric or 
mechanical 
failure 

2-HS-70-89A 
status lights 

Single failure None.  Isolation 
will be 
achieved by 
redundant 
valve 2-FCV-

Containment integrity 
is maintained. 
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COMPONENT COOLING WATER SYSTEM 
FAILURE MODES AND EFFECTS ANALYSIS 

 

ITEM 
NO. COMPONENT FUNCTION 

FAILURE 
MODE 

POTENTIAL 
CAUSE 

METHOD 
OF 

DETECTION 
EFFECT ON 

SYSTEM 
EFFECT ON 

PLANT 

 
 

REMARKS 
70-92 

A-8 1-FCV-70-92 Containment 
Isolation 
Penetration 
No. X-29 

Fails to close Power supply, 
electric or 
mechanical 
failure 

1-HS-70-92A 
status lights 

Single failure None.  Isolation 
will be 
achieved by 
redundant 
valve 1-FCV-
70-89  

Containment integrity 
is maintained. 

2A-8 2-FCV-70-92 Containment 
Isolation 
Penetration 
No. X-29 

Fails to close Power supply, 
electric or 
mechanical 
failure 

2-HS-70-92A 
status lights 

Single failure None.  Isolation 
will be 
achieved by 
redundant 
valve 2-FCV-
70-89 and 
manual 
isolation of a 
downstream 
valve.  See 
Remarks. 

The line inside 
containment 
upstream of 2-FCV-
70-89 is not 
protected from a 
HELB.  Thermal relief 
check valve 2-CKV-
70-698 around 2-
FCV-70-89 will allow 
backflow into 
containment.  Action 
is required to 
manually isolate 
valve 2-ISV-70-700 
downstream of 2-
FCV-70-92. 

A-9 1-RFV-70-698 Containment 
Isolation 
Penetration 
No. X-29 

Fails to close Mechanical 
failure 

None Single failure None.  Isolation 
will be 
achieved by 
redundant 
valve 1-FCV-
70-89 

Containment integrity 
is maintained (See 
Note 1). 
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COMPONENT COOLING WATER SYSTEM 
FAILURE MODES AND EFFECTS ANALYSIS 

 

ITEM 
NO. COMPONENT FUNCTION 

FAILURE 
MODE 

POTENTIAL 
CAUSE 

METHOD 
OF 

DETECTION 
EFFECT ON 

SYSTEM 
EFFECT ON 

PLANT 

 
 

REMARKS 

   Fails to open Mechanical 
Failure 

None  Single failure If isolation 
valves 1-FCV-
70-89 and 1-
FCV-70-92 
close and are 
leak tight, a line 
failure could 
occur between 
the two 
isolation 
valves.  See 
Remarks. 

Containment integrity 
is maintained 
because the break 
would occur between 
the two leak tight 
FCVs. 

2A-9 2-CKV-70-698 Containment 
Isolation 
Penetration 
No. X-29 

Fails to close Mechanical 
failure 

None Single failure None.  Isolation 
will be 
achieved by 
redundant 
valve 2-FCV-
70-89 

Containment integrity 
is maintained (See 
Note 1). 

A-10 1-FCV-70-100 Containment 
Isolation 
Penetration 
No. X-52 

Fails to close Power supply, 
electric or 
mechanical 
failure 

1-HS-70-
100A status 
lights 

Single failure None.  Isolation 
will be 
achieved by 
redundant 
valve 1-FCV-
70-140 & 1-
RFV-70-790 

Containment integrity 
is maintained. 

2A-10 2-FCV-70-100 Containment 
Isolation 
Penetration 
No. X-52 

Fails to close Power supply, 
electric or 
mechanical 
failure 

2-HS-70-
100A status 
lights 

Single failure None.  Isolation 
will be 
achieved by 
redundant 
valve 2-FCV-
70-140  

Containment integrity 
is maintained. 
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COMPONENT COOLING WATER SYSTEM 
FAILURE MODES AND EFFECTS ANALYSIS 

 

ITEM 
NO. COMPONENT FUNCTION 

FAILURE 
MODE 

POTENTIAL 
CAUSE 

METHOD 
OF 

DETECTION 
EFFECT ON 

SYSTEM 
EFFECT ON 

PLANT 

 
 

REMARKS 

A-11 1-FCV-70-140 Containment 
Isolation 
Penetration 
No. X-52 

Fails to close Power supply, 
electric or 
mechanical 
failure 

1-HS-70-
140A status 
lights 

Single failure None.  Isolation 
will be 
achieved by 
redundant 
valve 1-FCV-
70-100.  

Containment integrity 
is maintained. 

2A-11 2-FCV-70-140 Containment 
Isolation 
Penetration 
No. X-52 

Fails to close Power supply, 
electric or 
mechanical 
failure 

2-HS-70-
140A status 
lights 

Single failure None.  Isolation 
will be 
achieved by 
redundant 
valve 2-FCV-
70-100 and 
manual 
isolation of an 
upstream 
valve.  See 
Remarks.  

The line inside 
containment 
downstream of 2-
FCV-70-100 is not 
protected from a 
HELB.  Thermal relief 
check valve 2-CKV-
70-790 around 2-
FCV-70-100 will allow 
flow to enter 
containment.  Action 
is required to 
manually isolate 
valve 2-ISV-70-516 
upstream of 2-FCV-
70-140. 

A-12 1-RFV-70-790 Containment 
Isolation 
Penetration 
No. X-52 

Fails to close Mechanical 
failure 

None Single failure None. Isolation 
will be achieved 
by valve 1-FCV-
70-100 

Containment integrity 
is maintained (See 
Note 1) 

   Fails to open Mechanical 
Failure 

None Single failure If isolation 
valves 1-FCV-
70-100 and 1-
FCV-70-140 
close and are 

Containment integrity 
is maintained 
because the break 
would occur between 
the two leak tight 
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COMPONENT COOLING WATER SYSTEM 
FAILURE MODES AND EFFECTS ANALYSIS 

 

ITEM 
NO. COMPONENT FUNCTION 

FAILURE 
MODE 

POTENTIAL 
CAUSE 

METHOD 
OF 

DETECTION 
EFFECT ON 

SYSTEM 
EFFECT ON 

PLANT 

 
 

REMARKS 
leak tight, a line 
failure could 
occur between 
the two 
isolation 
valves. See 
Remarks. 

FCVs. 

2A-12 2-CKV-70-790 Containment 
Isolation 
Penetration 
No. X-52 

Fails to close Mechanical 
failure 

None Single failure None.  Isolation 
will be 
achieved by 
valve 2-FCV-
70-140 

Containment integrity 
is maintained (See 
Note 1) 

A-13 1-FCV-70-133 Prevention of 
inleakage of 
unborated 
CCS water 
into 
containment 

Fails to close Power supply, 
electric or 
mechanical 
failure 

1-HS-70-
133A status 
lights 

Single failure None. 
Inleakage 
prevention will 
be achieved by 
redundant 
valve  1-FCV-
70-134 

None 

2A-13 2-FCV-70-133 Prevention of 
inleakage of 
unborated 
CCS water 
into 
containment 

Fails to close Power supply, 
electric or 
mechanical 
failure 

2-HS-70-
133A status 
lights 

Single failure None. 
Inleakage 
prevention will 
be achieved by 
redundant 
valve  2-FCV-
70-134 

None 

A-14 1-FCV-70-134 Containment 
Isolation 
Penetration 
No. X-50B 
and 

Fails to close Power supply, 
electric or 
mechanical 
failure 

1-HS-70-
134A status 
lights 

Single failure 
for both 
functions 

None. Isolation 
will be 
maintained by 
redundant 
valve 1-CKV-

Containment integrity 
is maintained 
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COMPONENT COOLING WATER SYSTEM 
FAILURE MODES AND EFFECTS ANALYSIS 

 

ITEM 
NO. COMPONENT FUNCTION 

FAILURE 
MODE 

POTENTIAL 
CAUSE 

METHOD 
OF 

DETECTION 
EFFECT ON 

SYSTEM 
EFFECT ON 

PLANT 

 
 

REMARKS 
prevention of 
inleakage of 
unborated 
CCS water 
into 
containment 

70-679 and 
inleakage 
prevention will 
be achieved by 
redundant 
valve 1-FCV-
70-133. 

2A-14 2-FCV-70-134 Containment 
Isolation 
Penetration 
No. X-50B 
and 
prevention of 
inleakage of 
unborated 
CCS water 
into 
containment 

Fails to close Power supply, 
electric or 
mechanical 
failure 

2-HS-70-
134A status 
lights 

Single failure 
for both 
functions 

None. Isolation 
will be 
maintained by 
redundant 
valve 2-CKV-
70-679 and 
inleakage 
prevention will 
be achieved by 
redundant 
valve 2-FCV-
70-133. 

Containment integrity 
is maintained 

A-15 1-CKV-70-679 Containment 
Isolation 
Penetration 
No. X-50B 

Fails to close Mechanical 
failure 

None Single failure None.  Isolation 
will be achieved 
by redundant 
valve 1-FCV-70-
134 

Containment integrity 
is maintained 

2A-15 2-CKV-70-679 Containment 
Isolation 
Penetration 
No. X-50B 

Fails to close Mechanical 
failure 

None Single failure None.  Isolation 
will be 
achieved by 
redundant 
valve 2-FCV-
70-134 

Containment integrity 
is maintained 
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COMPONENT COOLING WATER SYSTEM 
FAILURE MODES AND EFFECTS ANALYSIS 

 

ITEM 
NO. COMPONENT FUNCTION 

FAILURE 
MODE 

POTENTIAL 
CAUSE 

METHOD 
OF 

DETECTION 
EFFECT ON 

SYSTEM 
EFFECT ON 

PLANT 

 
 

REMARKS 

A-16 1-RFV-70-835 Over 
pressure 
protection of 
L.P. piping of 
CCS supply 
to RCP 
thermal 
barrier HX. 

Fails closed Mechanical 
failure 

Flow 
transmitters 
1-FT-70-95, 
-105, -115, -
124, -81B, or 
-81E (any 
one or 
combination) 

None. Tube 
leakage or 
CVCS 
isolation 
valve failure 
constitutes 
the single 
failure 
(failure of 
this valve 
need not be 
considered). 

None If this valve failed 
open, containment 
integrity is still 
ensured because 
leakage is into 
containment.  If the 
valve failed closed 
and the system did 
overpressurize, again 
leakage is into 
containment.  
Leakage into 
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COMPONENT COOLING WATER SYSTEM 
FAILURE MODES AND EFFECTS ANALYSIS 

 

ITEM 
NO. COMPONENT FUNCTION 

FAILURE 
MODE 

POTENTIAL 
CAUSE 

METHOD 
OF 

DETECTION 
EFFECT ON 

SYSTEM 
EFFECT ON 

PLANT 

 
 

REMARKS 

Fails Open None, 
inleakage 
isolated by 
FCVs (see 
remarks)  

2A-16 2-RFV-70-835 Over 
pressure 
protection of 
L.P. piping of 
CCS supply 
to RCP 
thermal 
barrier HX. 

Fails closed 
 

Mechanical 
failure 

Flow 
transmitters 
2-FT-70-95, 
-105, -115, -
124, -81B, or 
-81E (any 
one or 
combination) 

None. Tube 
leakage or 
CVCS 
isolation 
valve failure 
constitutes 
the single 
failure 
(failure of 
this valve 
need not be 
considered). 

None If this valve failed 
open, containment 
integrity is still 
ensured because 
leakage is into 
containment.  If the 
valve failed closed 
and the system did 
overpressurize, again 
leakage is into 
containment.  
Leakage into 
containment would 
be limited by closure 
of either 2-FCV-70-
133 or -134 and -87 
(with 2-CKV-70-687) 
or -90. 

Fails Open None, 
inleakage 
isolated by 
FCVs (see 
remarks)  
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COMPONENT COOLING WATER SYSTEM 
FAILURE MODES AND EFFECTS ANALYSIS 

 

ITEM 
NO. COMPONENT FUNCTION 

FAILURE 
MODE 

POTENTIAL 
CAUSE 

METHOD 
OF 

DETECTION 
EFFECT ON 

SYSTEM 
EFFECT ON 

PLANT 

 
 

REMARKS 

B COOLING WATER TO EQUIPMENT FOR SAFE SHUTDOWN 
B-1 1-FCV-70-153 Supply water 

to RHR HX 
1B-B 

Fails Closed Power supply, 
mechanical or 
electrical 
failure 

Alarm with 1-
HS-70-153A 
status lights 
or low flow 
alarm if stem 
or disc 
separation.  

Supply to HX 
1B-B is lost. 
Supply to HX 
2B-B is 
Unchanged. 
 

None.  
Redundant 
RHR HX 1A-A 
will provide 
heat removal 
capability 

Safe shutdown 
function is achieved 
with one HX.  (A 
Train) 

Fails Open Supply to HX 
1B-B 
increases 
and supply 
to 2B-B 
remains 
unchanged. 

Fails 
Throttled 

Supply to 
either HX 
1B-B and 
2B-B 
remains 
unchanged. 

2B-1 2-FCV-70-153 Supply water 
to RHR HX 
2B-B 

Fails Closed Power supply, 
mechanical or 
electrical 
failure 

Alarm with 2-
HS-70-153A 
status lights 
or low flow 
alarm if stem 
or disc 
separation.  

Supply to HX 
2B-B is lost. 
 Supply to 
1B-B 
remains 
unchanged. 

None.  
Redundant 
RHR HX 2A-A 
will provide 
heat removal 
capability 

Safe shutdown 
function is achieved 
with one HX.  (A 
Train) 
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ITEM 
NO. COMPONENT FUNCTION 

FAILURE 
MODE 

POTENTIAL 
CAUSE 

METHOD 
OF 

DETECTION 
EFFECT ON 

SYSTEM 
EFFECT ON 

PLANT 

 
 

REMARKS 
   Fails Open   Supply to HX 

2B-B 
increases 
and supply 
to 1B-B 
remains 
unchanged. 

  

   Fails 
Throttled 

  Supply to 
either HX 
2B-B and 
1B-B 
remains 
unchanged. 

  

B-2 1-FCV-70-156 Supply water 
to RHR HX 
1A-A 

Fails to open Power supply, 
mechanical or 
electrical 
failure 

Alarm with 1-
HS-70-156A 
status lights 
or low flow 
alarm if stem 
or disc 
separation 

Supply to HX 
1A-A is 
stopped 

None.  
Redundant 
RHR HX 1B-B 
will provide 
heat removal 
capability 

Safe shutdown 
function is achieved 
with one HX 

2B-2 2-FCV-70-156 Supply water 
to RHR HX 
2A-A 

Fails to open Power supply, 
mechanical or 
electrical 
failure 

Alarm with 2-
HS-70-156A 
status lights 
or low flow 
alarm if stem 
or disc 
separation 

Supply to HX 
2A-A is 
stopped 

None.  
Redundant 
RHR HX 2B-B 
will provide 
heat removal 
capability 

Safe shutdown 
function is achieved 
with one HX 

B-3 0-FCV-70-194 Supply water 
to Spent Fuel 
Pit HX-B 

Fails to open Power supply, 
mechanical or 
electrical 
failure 

0-HS-70-
194A status 
lights or low 
flow alarm if 
stem or disc 
separation 

Supply to HX 
B is stopped 

None, 0-FCV-
70-197 will 
supply water to 
redundant 
Spent Fuel Pit 
HX A. 

Safe shutdown 
function is achieved 
with one HX 



WBN-1 
 

TABLE 9.2-9  (Sheet 13 of 27) 
 

COMPONENT COOLING WATER SYSTEM 
FAILURE MODES AND EFFECTS ANALYSIS 

 

ITEM 
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OF 
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SYSTEM 
EFFECT ON 
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REMARKS 
B-4 0-FCV-70-197 Supply water 

to Spent Fuel 
Pit HX-A 

Fails to open Power supply, 
mechanical or 
electrical 
failure 

0-HS-70-
197A status 
lights or low 
flow alarm if 
stem or disc 
separation 

Supply to HX 
A is stopped 

None, 0-FCV-
70-194 will 
supply water to 
redundant 
Spent Fuel Pit 
HX B. 

Safe shutdown 
function is achieved 
with one HX 

C CCS PUMPS        
C-1 CCS Pump 

1A-A (1-PMP-
70-46) 

Supply water 
to Train 1A 

Fails to 
operate 

Power supply, 
electrical or 
mechanical 
failure 

1-HS-70-46A 
status lights 
low header. 
pressure 
alarm 

Flow from 
Pump 1A-A 
is lost 

None.  
Redundant 
CCS Pump 1B-
B will start on 
low pressure 

Safe shutdown 
function is achieved 
from redundant 
pump 

C-2 CCS Pump 
1B-B (1-PMP-
70-38) 

Supply water 
to Train 1A 

Pump Fails 
to operate 

Power supply, 
electrical or 
mechanical 
failure 

1-HS-70-38A 
status lights 
low header. 
pressure 

Flow from 
Pump 1B-B 
is lost 

None.  
Redundant 
CCS Pump 1A-
A will start on 
low pressure 

Safe shutdown 
function is achieved 
from redundant 
pump 

Pump Fails 
to operate 

Power supply, 
electrical or 
mechanical 
failure 

1-HS-70-38A 
status lights 
low header. 
pressure 

Flow from 
Pump 1B-B 
is lost 

None.  
Redundant 
CCS Trains 1A 
& 2A will 
continue to 
support CCS 
safety function 
(See Note 2). 

Safe shutdown 
function capability is 
available from CCS 
Trains 1A and 2A. 

C-3 CCS Pump C-
S (0-PMP-70-
51) 

Supply water 
to Train 
1B/2B 

Pump Fails 
to operate 

Power supply, 
electrical or 
mechanical 
failure 

1-HS-70-51A 
status lights  

Flow from 
Pump C-S is 
lost 

None. 
Redundant 
CCS Pump 1B-
B can supply 
water to Train 
B.  

Safe shutdown 
function is achieved 
from redundant 
pump 

2C-3A Pump 2B-B 
(2-PMP-70-

Supply water 
to Train 2A 

Pump Fails 
to Operate 

Power supply, 
electrical or 
mechanical 

1-HS-7-033A 
status lights, 
low header 

Flow from 
1B-B is lost  

None, 
redundant CCS 
Pump 2A-A will 

Safe shutdown 
function is achieved 
from redundant 
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REMARKS 
33) failure pressure 

alarm 
start on low 
pressure. 

pump. 

Supply water 
to CCS Train 
1B/2B as 
replacement 
or 
supplement 
for CCS 
pump C-S 

Pump Fails 
to Operate 

Power 
Supply, 
electrical or 
mechanical 
failure 

2-HS-70-33A 
status lights, 
low header 
pressure 
alarm 

Flow from 
2B-B is lost 

None, 
redundant CCS 
Trains 1A & 2A 
will continue to 
support CCS 
safety function 
(See Note 2). 

Safe shutdown 
function capability is 
available from CS 
Trains 1A and 2A. 

2C-3B Pump 2A-A 
(2-PMP-70-
59) 

Supply water 
to Train 2A 

Pump Fails 
to Operate 

Power supply, 
electrical or 
mechanical 
Failure 

2-HS-70-59A 
status lights, 
low header 
pressure 
alarm 

Flow form 
2A-A is lost 

None, 
redundant CS 
Pump 2B-B will 
start on low 
pressure. 

Safe shutdown 
function is achieved 
from redundant 
pump. 

C-4 1-CKV-70-
504A 

Prevent 
backflow to 
CCS Pump 
1A-A when 
pump is not 
operating 

Fails to 
close 

Mechanical   
failure 

Low header. 
press alarm  

Train A 
header 
pressure 
may be low 

None.  Manual 
isolation valve  
1-ISV-70-505A 
will be closed.  
Pump 1B-B or 
C-S will 
continue to 
operate. 

Safe shutdown 
function is not 
affected. 

C-5 1-CKV-70-
504B 

Prevent 
backflow to 
CCS Pump 
1B-B when 
pump is not 
operating 

Fails to 
close 

Mechanical   
failure 

Low header. 
pressure 
alarm  

Train A 
header 
pressure 
may be low 

None.  Manual 
isolation valve  
1-ISV-70-505B 
will be closed.  
Pump 1A-A or 
C-S will 
continue to 
operate. 

Shutdown function is 
not affected 

C-6 0-CKV-70-504 Prevent 
backflow to 

Fails to 
close 

Mechanical   
failure 

None Train B 
header 

None.  Manual 
isolation valve 

Shutdown function is 
not affected. 
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REMARKS 
CCS Pump 
C-S when 
pump is not 
operating 

pressure 
may be low 

0-ISV-70-505 
will be closed.  
Pump 1A-A2A-
A or 1B-B/2B-B 
will continue to 
operate. 

2C-6A 0-CKV-70-
504A 

Prevent 
backflow to 
CCS Pump 
2A-A when 
pump is not 
operating 

Fails to 
close 

Mechanical   
failure 

Low header 
pressure 
alarm 

Train A 
header 
pressure 
may be low 

None.  Manual 
isolation valve 
2-ISV-70-505A 
will be closed.  
Pump 2B-B or 
C-S will 
continue to 
operate. 

Shutdown function is 
not affected. 

C-7 2-CKV-70-
504B 

Prevent 
backflow to 
CCS Pump 
2B-B when 
pump is not 
operating 

Fails to 
close 

Mechanical 
failure 

Low header 
pressure 
alarm 

Train A 
header may 
be low 

None.  Manual 
isolation valve 
2-ISV-70-505B 
will be closed.  
Pump 2A-A or 
C-S will 
continue to 
operate. 

Safe Shutdown 
function is not 
affected. 

D SAFETY/NONSAFETY ISOLATION 

D-1 1-FCV-70-183 Isolate break 
in class ‘G’ 
piping. to 
Sample HXs 
and Chiller on 
high flow 
differential 
from 1-FE-70-
215A and B 
and/or low 
Surge Tank. 
level at 1-LT-

Fails to close Power supply, 
electrical or 
mechanical 
failure 

1-HS-70-
183A status 
lights low 
level alarm 

Loss of 
inventory 
from Train 
1A portion of 
the Surge 
Tank 

None.  Train 1B 
portion of a 
Surge Tank is 
still intact, 
supporting 
Train B of CCS 

Safe shutdown is 
achieved by 
redundant Train B. 
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REMARKS 
70-63 

2D-1 2-FCV-70-183 Isolate break 
in class ‘G’ 
piping. to 
Sample HXs 
and Chiller on 
high flow 
differential 
from 2-FE-70-
215A and B 
and/or low 
Surge Tank. 
level at 2-LT-
70-63 

Fails to close Power supply, 
electrical or 
mechanical 
failure 

2-HS-70-
183A status 
lights low 
level alarm 

Loss of 
inventory 
from Train 
1A portion of 
the Surge 
Tank 

None.  Train 2B 
portion of a 
Surge Tank is 
still intact, 
supporting 
Train B of CCS 

Safe shutdown is 
achieved by 
redundant Train B. 

D-2 1-FCV-70-215 Isolate break 
in class ‘G’ 
piping. to 
Sample HX's 
and Chiller on 
signal that 
valve 1-FCV-
70-183 has 
closed. 

Fails to close Power supply, 
electrical or 
mechanical 
failure 

Low level 
alarm  

Potential 
loss of 
inventory 
from train 1A 
portion of 
the Surge 
Tank 

None.  Train 1B 
portion of the 
Surge Tank is 
still intact, 
supporting 
Train B of CCS 

Safe shutdown is 
achieved by 
redundant Train B. 

2D-2 2-FCV-70-215 Isolate break 
in class ‘G’ 
piping. to 
Sample HX's 
and Chiller on 
signal that 
valve 2-FCV-
70-183 has 
closed. 

Fails to close Power supply, 
electrical or 
mechanical 
failure 

Low level 
alarm  

Potential 
loss of 
inventory 
from train 2A 
portion of 
the Surge 
Tank 

None.  Train 2B 
portion of the 
Surge Tank is 
still intact, 
supporting 
Train B of CCS 

Safe shutdown is 
achieved by 
redundant Train B. 

E HIGH PRESSURE PIPING ISOLATION 
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REMARKS 

E-1 1-CKV-70-
681A 

Prevent 
backflow of 
high pressure 
RCS fluid into 
low pressure 
CCS Piping 
(See Note 4) 

Fails to close Mechanical 
failure 

None Single failure None. Isolation 
will be achieved 
by redundant 
check valve 1-
CKV-70-682A 

None 

2E-1 2-CKV-70-
681A 

Prevent 
backflow of 
high pressure 
RCS fluid into 
low pressure 
CCS Piping 
(See Note 4) 

Fails to close Mechanical 
failure 

None Single failure None. Isolation 
will be achieved 
by redundant 
check valve 2-
CKV-70-682A 

None 

E-2 1-CKV-70-
682A 

Prevent 
backflow of 
high pressure 
RCS fluid into 
low pressure 
CCS Piping 
(See Note 4) 

Fails to close Mechanical 
failure 

None Single failure None. Isolation 
will be achieved 
by redundant 
check valve 1-
CKV-70-681A 

None 

2E-2 2-CKV-70-
682A 

Prevent 
backflow of 
high pressure 
RCS fluid into 
low pressure 
CCS Piping 
(See Note 4) 

Fails to close Mechanical 
failure 

None Single failure None. Isolation 
will be achieved 
by redundant 
check valve 2-
CKV-70-681A 

None 

E-3 1-CKV-70-
681B 

Prevent 
backflow of 
high pressure 
RCS fluid into 
low pressure 

Fails to close Mechanical 
failure 

None Single failure None. Isolation 
will be achieved 
by redundant 
check valve 1-
CKV-70-682B 

None 
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REMARKS 
CCS Piping 
(See Note 4) 

2E-3 2-CKV-70-
681B 

Prevent 
backflow of 
high pressure 
RCS fluid into 
low pressure 
CCS Piping 
(See Note 4) 

Fails to close Mechanical 
failure 

None Single failure None. Isolation 
will be achieved 
by redundant 
check valve 2-
CKV-70-682B 

None 

E-4 1-CKV-70-
682B 

Prevent 
backflow of 
high pressure 
RCS fluid into 
low pressure 
CCS piping 
(See Note 4) 

Fails to close Mechanical 
failure 

None Single failure None. Isolation 
will be achieved 
by redundant 
check valve 1-
CKV-70-681B 

None 

2E-4 2-CKV-70-
682B 

Prevent 
backflow of 
high pressure 
RCS fluid into 
low pressure 
CCS piping 
(See Note 4) 

Fails to close Mechanical 
failure 

None Single failure None. Isolation 
will be achieved 
by redundant 
check valve 2-
CKV-70-681B 

None 

E-5 1-CKV-70-
681C 

Prevent 
backflow of 
high pressure 
RCS fluid into 
low pressure 
CCS Piping 
(See Note 4) 

Fails to close Mechanical 
failure 

None Single failure None. Isolation 
will be achieved 
by redundant 
check valve 1-
CKV-70-682C 

None 

2E-5 2-CKV-70-
681C 

Prevent 
backflow of 
high pressure 

Fails to close Mechanical 
failure 

None Single failure None. Isolation 
will be achieved 
by redundant 

None 
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REMARKS 
RCS fluid into 
low pressure 
CCS Piping 
(See Note 4) 

check valve 2-
CKV-70-682C 

E-6 1-CKV-70-
682C 

Prevent 
backflow of 
high pressure 
RCS fluid into 
low pressure 
CCS Piping 
(See Note 4) 

Fails to close Mechanical 
failure 

None Single failure None. Isolation 
will be achieved 
by redundant 
check valve 1-
CKV-70-681C 

None 

2E-6 2-CKV-70-
682C 

Prevent 
backflow of 
high pressure 
RCS fluid into 
low pressure 
CCS Piping 
(See Note 4) 

Fails to close Mechanical 
failure 

None Single failure None. Isolation 
will be achieved 
by redundant 
check valve 2-
CKV-70-681C 

None 

E-7 1-CKV-70-
681D 

Prevent 
backflow of 
high pressure 
RCS fluid into 
low pressure 
CCS Piping 
(See Note 4) 

Fails to close Mechanical 
failure 

None Single failure None. Isolation 
will be achieved 
by redundant 
check valve 1-
CKV-70-682D 

None 

2E-7 2-CKV-70-
681D 

Prevent 
backflow of 
high pressure 
RCS fluid into 
low pressure 
CCS Piping 
(See Note 4) 

Fails to close Mechanical 
failure 

None Single failure None. Isolation 
will be achieved 
by redundant 
check valve 2-
CKV-70-682D 

None 
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REMARKS 

E-8 1-CKV-70-
682D 

Prevent 
backflow of 
high pressure 
RCS fluid into 
low pressure 
CCS Piping 
(See Note 4) 

Fails to close Mechanical 
failure 

None Single failure None. Isolation 
will be achieved 
by redundant 
check valve 1-
CKV-70-681D 

None 

2E-8 2-CKV-70-
682D 

Prevent 
backflow of 
high pressure 
RCS fluid into 
low pressure 
CCS Piping 
(See Note 4) 

Fails to close Mechanical 
failure 

None Single failure None. Isolation 
will be achieved 
by redundant 
check valve 2-
CKV-70-681D 

None 

F SURGE TANK MAKE-UP 

F-1 1-LCV-70-63 Isolate Surge 
Tank upon 
demineralized 
water line 
break 

Fails to close Mechanical 
failure 

1-HS-70-63A 
status lights 
high level 
alarm. 

Single failure None. Backflow 
will be 
prevented by 
valve 1-CKV-
70-541 

Failure to close 
without a 
Demineralized. 
Water line break 
occurring would 
result in tank 
overflow to LWDS 
which would not 
affect safe shutdown 
function. 

Provide 
make-up to 
CCS Surge 
Tank 

Fails to 
Open 

Pneumatic or 
Mechanical 
Failure 

1-HS-70-63A 
status lights 
high level 
alarm.  

Make-up to 
Surge Tank 
is lost. 

None, CCS 
Pump C-S may 
take suction 
from Train 2B 
portion of Unit 
2 Surge Tank. 

Upon a failure to 
open, if closed, the 
opposite units B 
Train CCS Surge 
Tank Outlet Isolation 
Valve (1, 2-ISV-70-
544B) shall be 
opened. 
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REMARKS 

2F-1 2-LCV-70-63 Isolate Surge 
Tank upon 
demineralized 
water line 
break 

Fails to close 

 

Mechanical 
failure 

2-HS-70-63A 
status lights 
high level 
alarm. 

Single failure 

 
None. Backflow 
will be 
prevented by 
valve 2-CKV-
70-541 

Failure to close 
without a 
Demineralized. 
Water line break 
occurring would 
result in tank 
overflow to LWDS 
which would not 
affect safe shutdown 
function. 

Provide 
make-up to 
CCS Surge 
Tank 

Fails to 
Open 

Pneumatic or 
Mechanical 
Failure 

2-HS-70-63A 
status lights 
high level 
alarm.  

Make-up to 
Surge Tank 
is lost. 

None, CCS 
Pump C-S may 
take suction 
from Train 1B 
portion of Unit 
1 Surge Tank. 

Upon a failure to 
open, if closed, the 
opposite units B 
Train CCS Surge 
Tank Outlet Isolation 
Valve (1, 2-ISV-70-
544B) shall be 
opened. 

F-2 1-CKV-70-541 Prevent 
backflow of 
water from 
Surge Tank 

Fails to close Mechanical 
failure 

None Single failure None. Backflow 
will be 
prevented by 
valve 1-LCV-
70-63 

None 

2F-2 2-CKV-70-541 Prevent 
backflow of 
water from 
Surge Tank 

Fails to close Mechanical 
failure 

None Single failure None. Backflow 
will be 
prevented by 
valve 2-LCV-
70-63 

None 

G SURGE TANK RADIATION RELEASE 

G-1 1-FCV-70-66 Surge Tank 
Vent to 
isolate tank 

See 'Effect 
on System' 
column 

Mechanical 
failure 

1-HS-70-66A 
status lights 

None. 
Radiation 
detected in 

None None 
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REMARKS 
when 
radiation 
detected in 
system 

system 
caused by 
tube break 
constitutes 
the single 
failure 1-
FCV-70-66 
will close on 
detection of 
radiation. 

  Surge Tank 
vent to 
atmosphere 

Fails to open Pneumatic or 
mechanical 
failure 

1-HS-70-66A 
status lights 

Surge tank 
may be 
pressurized. 
 However, 
Relief Valve 
1-RFV-70-
538 protects 
the CCS 
from 
overpressure 

None  

2G-2 2-FCV-70-66 Surge Tank 
Vent to 
isolate tank 
when 
radiation 
detected in 
system 

See 'Effect 
on System' 
column 

Mechanical 
failure 

2-HS-70-66A 
status lights 

None. 
Radiation 
detected in 
system 
caused by 
tube break 
constitutes 
the single 
failure 2-
FCV-70-66 
will close on 
detection of 
radiation. 

None None 

  Surge Tank Fails to open Pneumatic or 2-HS-70-66A Surge tank None  
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REMARKS 
vent to 
atmosphere 

mechanical 
failure 

status lights may be 
pressurized. 
 However, 
Relief Valve 
2-RFV-70-
538 protects 
the CCS 
from 
overpressure 

G-3 1-RFV-70-538 Relieve 
overpressure 
in the Surge 
Tank 

See 'Effect 
On System' 
column 

Mechanical 
failure 

None None. Over-
pressurizatio
n in system 
caused by 
tube break 
constitutes 
the single 
failure.   
1-RFV-70-
538 will 
relieve over-
pressure in 
the Surge 
Tank. 

None None 

2G-4 2-RFV-70-538 Relieve over-
pressure in 
the Surge 
Tank 

See ‘Effect 
on System’ 
column. 

Mechanical 
Failure 

None None, over-
pressureizati
on in system 
caused by 
tube break 
constitutes 
the single 
failure.  2-
RFV-70-538 
will relieve 
over-

None None 
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COMPONENT COOLING WATER SYSTEM 
FAILURE MODES AND EFFECTS ANALYSIS 

 

ITEM 
NO. COMPONENT FUNCTION 

FAILURE 
MODE 

POTENTIAL 
CAUSE 

METHOD 
OF 

DETECTION 
EFFECT ON 

SYSTEM 
EFFECT ON 

PLANT 

 
 

REMARKS 
pressure in 
the Surge 
Tank. 

G-5 CCS 
Equipment 
Various 
coolers 

Varies Passive 
failure tube 
leak 

Mechanical 
failure 

High level 
alarm  or 
high 
radiation 
alarm 

Potential 
radiation 
present in 
the system 
and/or 
increase in 
system 
volume. 

None.  The 
Surge Tank 
Vent valve 1-
FCV-70-66 will 
close, 
preventing 
radiation 
release to 
atmosphere 
 

None 

2G-5 CCS 
Equipment 
Various 
coolers 

Varies Passive 
failure tube 
leak 

Mechanical 
failure 

High level 
alarm  or 
high 
radiation 
alarm 

Potential 
radiation 
present in 
the system 
and/or 
increase in 
system 
volume. 

None.  The 
Surge Tank 
Vent valve 2-
FCV-70-66 will 
close, 
preventing 
radiation 
release to 
atmosphere 

None 

G-6 1-RFV-70-539 Vacuum 
Relief for 
CCS Surge 
Tank A 

Failure to 
open 

Mechanical 
failure 

Decrease in 
water level in 
Tank B (Unit 
2). 

None None, reduced 
pressure in 
surge tank will 
result in water 
from Tank B 
being drawn 
into Tank A to 
equalize the 
pressure.  If 
pressure in 

System out-leakage 
concurrent with the 
closure of companion 
valve 1, 2-FCV-70-66 
would be the initiator 
for pulling a vacuum 
on the CCS Surge 
Tanks.  All out-
leakage is bounded 
by the largest break 
in the Moderate 
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COMPONENT COOLING WATER SYSTEM 
FAILURE MODES AND EFFECTS ANALYSIS 

 

ITEM 
NO. COMPONENT FUNCTION 

FAILURE 
MODE 

POTENTIAL 
CAUSE 

METHOD 
OF 

DETECTION 
EFFECT ON 

SYSTEM 
EFFECT ON 

PLANT 

 
 

REMARKS 
Tank B drops 
below the 
setpoint, 2-
RFV-70-539 
will open. 

Energy Line Break 
Calculation, 
WBNOSG4099. 
Since the CCS Line 
breaks are described 
as capable of being 
isolation  within 60 
minutes of the 
initiating event and a 
passive failure of a 
component is not 
assumed within 24 
hours following the 
initiating event, the 
failure of the vacuum 
relief is not credible 
during the bounding 
event. 

2G-7 2-RFV-70-539 Vacuum 
Relief for 
CCS Surge 
Tank B 

Failure to 
open 

Mechanical 
failure 

Decrease in 
water level in 
Tank A (Unit 
1). 

None None, reduced 
pressure in 
surge tank will 
result in water 
from Tank A 
being drawn 
into Tank B to 
equalize the 
pressure.  If 
pressure in 
Tank A drops 
below the 
setpoint, 1-
RFV-70-539 
will open. 

System out-leakage 
concurrent with the 
closure of companion 
valve 1, 2-FCV-70-66 
would be the initiator 
for pulling a vacuum 
on the CCS Surge 
Tanks.  All out-
leakage is bounded 
by the largest break 
in the Moderate 
Energy Line Break 
Calculation, 
WBNOSG4099. 
Since the CCS Line 
breaks are described 
as capable of being 
isolation  within 60 
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COMPONENT COOLING WATER SYSTEM 
FAILURE MODES AND EFFECTS ANALYSIS 

 

ITEM 
NO. COMPONENT FUNCTION 

FAILURE 
MODE 

POTENTIAL 
CAUSE 

METHOD 
OF 

DETECTION 
EFFECT ON 

SYSTEM 
EFFECT ON 

PLANT 

 
 

REMARKS 
minutes of the 
initiating event and a 
passive failure of a 
component is not 
assumed within 24 
hours following the 
initiating event, the 
failure of the vacuum 
relief is not credible 
during the bounding 
event. 

H EMERGENCY POWER 

H-1 Emergency 
Power  to 
Train A 

Provide 
power to 
pump A 
motor and all 
MOVs in 
Train A 

Fails Diesel 
generator 
shutdown 
board 1A-A 
failure 

Control room 
indication 

CCS Train A 
is lost 

None.  Two 
100% capacity 
trains are 
provided. 

Only one train is 
required to mitigate 
accident 
consequences.  
Equipment 
realignments are 
required. 

H-2 Emergency 
Power  to 
Train B 

Provide 
power to 
pump B 
motor and all 
MOVs in 
Train B 

Fails Diesel 
generator 
shutdown 
board 1B-B 
failure 

Control room 
indication 

CCS Train B 
is lost 

None, two 
100% capacity 
trains are 
provided. 

Only one train is 
required to mitigate 
accident 
consequences.  
Equipment 
realignments are 
required. 

I PASSIVE FAILURE 

I-1 Piping System 
(Valve body, 
disc, pump 
casing, HX 
shell, etc.) 

Varies Ruptures, 
leakages 
disc 
separation, 
etc. 

Mechanical 
failure 

Various 
process 
parameters; 
pressure, 
temperature, 
flow, etc. 

System 
capability 
diminished 

None, two 
100% capacity 
trains are 
provided. 

Only one train is 
required to mitigate 
the accident 
consequences. 
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COMPONENT COOLING WATER SYSTEM 
FAILURE MODES AND EFFECTS ANALYSIS 

 

ITEM 
NO. COMPONENT FUNCTION 

FAILURE 
MODE 

POTENTIAL 
CAUSE 

METHOD 
OF 

DETECTION 
EFFECT ON 

SYSTEM 
EFFECT ON 

PLANT 

 
 

REMARKS 

NOTE 1:  Primary function of the valve is to relieve pressure generated by expanding liquid trapped between isolation valves.  Failure of a check 
valve to open is not considered to be credible.  

NOTE 2  If CCS Pump 1B-B is used to supply water to Train 1B/2B, opening of locked closed valves 1-FCV-70-26, 27, 64 & 74 and closing of 
locked open valve 1-FCV-70-34 will be required. 

NOTE 3  If CCS Pump 2B-B is used to supply water to Train 1B/2B, opening of locked closed valves 2-FCV-70-28, 29, 76 & 78 and closing of 
locked open valve 2-FCV-70-39 will be required. 

NOTE 4:  This evaluation is based on the assumption that RCP thermal barrier tube break has occurred causing the high pressure RCS to 
pressurize the low pressure CCS. 
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COMPONENT COOLING SYSTEM CODE REQUIREMENTS 
 
 TVA Class (1)  Design Code 

Heat exchangers  C ASME III, Class 3 

Surge Tanks  C ASME III, Class 3 

Pumps  C ASME III, Class 3 

System piping  B&C ASME III, Class 2 and Class 3 

Valves  B&C ASME III, Class 2 and Class 3 

Seal leakage return unit 
(Excluding Pumps) 

 L Unclassified 

Piping to sample heat 
exchangers and sample chiller 
package 

 C&G ASME III, Class 3 and ANSI B31.1 

Seal leakage return pumps  G Manufacturer's Standards 

Sample Cooler/Chiller piping 
and valves 

 G ANSI B31.1 

     
(1) TVA classes are defined in Section 3.2 
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RAW COOLING WATER SYSTEM PUMP DESIGN DATA 
 
Number of Pumps 8 

Type 
 
Rated Capacity (gpm) 
  

Vertical Turbine 
 
5135 
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z 
0 TYP) -8328 

G 67-108 67-10A $i 67-484 0-67 \\ 0-67 57-+85 0 67 
0-67-817A 

0-67 0-67 E~ ppp 0-67 t 0-87 $ 67-9A 67-8g G 1(L)B 1-87 828 C G m

8° 2-67 2-PDT 5604E l 51019E -504F -504C f -1018C -SO4D\
2-87-932 2-~ C C ~OLRNG -tO1G k'c $ 1-PDT 

18~7A 
1-67-100DA 

-829A PS 1
7• -8078 

87-10A SEE NOTE I I C YzL~ 
I ,128 VENT 2-FCV 23 SH 5 C 20' w 24• 21 w G DISCI (TYP) 20• 

0 1-FCV 
-8A

87-481 

1 

2-87- 1' '~ - - - UlmJ:_!;397 a I
I 0-87 2-97 10088 '~ Y m s H M 1-81 'O 1-67 { 87-480

-508A 9308 87-24 ,• ,• 67-22 s Woo SS CS -1121 1_=Sy_ 927A:- 0-97
CO. CS 2-ISV-"' ~a E N -+ SEE ~o '~' 87-1117 m -51 SAI CS CLCS 

f.~ 87-1120 : N ~ 7-87 SCREEN HASH 
SCREEN 2-~ ~~N3TE 2~• "4 55 C8

1-ISY-050-0758 
^ 

/ 2958 

a 

8338 pQMp pRELUBE I 2-67 2-67 WASH PUMPS ~-67 1-67 938A 
^m 

7A-A 

EE 

~ I UFSAR AMENDMENT 2
~G4' 2_87 2-67-10 ~- 8338 8348 838A 839A

TEST CONNECTION ~`~ (TYP 4 PLACES) 1-87-9 SEE 1-87 SCREEN 
-.-

1 • FLN2 RA1 LATER 
-5058 NOTE 44 -505A LASH PUMP ~o

Imo. 2-87 2-PDT
'__P 'T

1-97 G i(L)B 1(L)8 C 2-97
1 

1-PDT 1-PDT 7-g7 "aw PRELUBE 

WATTS     B A RCORROSION PROGRAM I 11 2-FEW 8348 ' I I I :-938A ~ V 1-FCV STRAINER
COOT ON D-47►860-4 $ -825A g7_1G' 87-POD .-II SEE NOTE 22 28-8 to-A C L 87-9D 87-9E 843A $ FLUSH
COGN2D D-9 SEE 87-t 0A 2-67-447 7-67-431 , 87-8A LINE 

FINAL   SAFETYC H NOTE 44 2-87- 8A !.I r- MID 0 SEE NOTE 22 . C 
G (L)8 

c~ 

1-87_944A

94 A y.~ STRAINER ❑° ^ H C
FLOODED 

SURGE LEVEL WITHIN SS I" SEE NOTE I
FLOODED STRUCTURES SEE EB-DC-40-29 ° E•-- c 7 [GE(L)D) C 

PI RED 
'

I RED ' 
(G(LION C$ 7 22 2h_A -1r~- i j ° A N A L Y S I S R E P 0 R TSTRAINER 2-67-10438 18-8 SEE NOTE SSEE

BACK RASH 7-87-440 22 NOTE 22 SEE NOTE 2-87-437 in
w

I {~ 'SEE NOTE 44 67-4478 I p= 2 3/4' ~j~ 
PROBABLE MAXIMUM FLT SEE iB-DC-40-29 

t SEE NOTE 22 I ~" L L -t 07-432 TYP
I 2-FGY PI U- t-57- 7'F~ 

N I 
I F S YARD, D G BNORMAL MINIM WATER EL 675.0 ~ ~ ~ 1 l(L)A 

C 
m 

C.- f`lj 
G I 7 2 -620A 2-87 1-67 1-RTV- $ 1 C ~ ( I} 

I
87-108 97-4x0 t 'I SEE N0/7E $ 9438 -943A 87-BteAC ('1ILJAJ 7 87-98 1 

L)A9358• 7-87 

57-434TW7]
1tn° 

UNITS 1 &. 2q• STRAINER -840A E : 
NORMAL MAXIMUM BATEft EL 883.0' FLUSH LINE pS7-g72-87- 1-87-  TTLASI _g7 pI , TYPII 1-67- 8388 PI 447 43 

1m ,-RN-87- TRASH SLUICE   I SLUICE MECHANICAL67-445 440 
836 941A 2-67-437 2-67 87-437 FLOW DIAGRAM-ESSENTIAL          

1-RN-87-523A ~( 87-451 87-434 FLOC
LOSS OF DOWNSTREAM DAM EL 685_9' a I l: TEST TRAVELING P= '-e"9 G G Q Q Y! 7 2588 ~" sLDICE 7 7 ~ 9x2" 2 RTV-6 _g17sAn 7Esr ̂  

RAW COOLING      WATER SYSTEM\'I I WATER 97-+as p s~-sz,n~W C n~ 3' PI Ps TRAVELING
SCREENS S+ 18-8 29-8 I r-3' w3' + 1A-A SA-A WATER ~~67-439 87-439 COMPANION DRAWINGS: 

TVA DWG N 0. 0-47W845-1        R 9TRASH (TYP 2 PLACES) 1-67-445 2-87-451 1-87-434 2-87-439 

F I G U R E 9 2- 1H~NLDINc s~AsiN 
sLu=cE __ __ Gs __ __ PUMPING STATION INTAKE CHANNEL __ __7 CS SCREENS 

1!27 
~a7®eae a s

POND TRASH SLUICE 2 WR43-7



SEE NOTE 23,
SHEET 5 T-MOD INBN-0-2017-067-001-01-0CD 2-FT 1-FT 1-FCV2-FCV 1-FCV

87-222 
67-223 67-223 

67-222 87-458

Q 
831A 8318 

2-FE 
8318 831A 

1-FE G C 1 4
0-67 -

2-FE 
H 

87-2248 1-FE 87-224A 2Y' } 1021A 4 1 NOTE A. UNABLE TO FULLY ISOLATE, SOFT SEATING SURFACES REMOVED.

2-FE 67-2227 SEE NOTE 23 2-FCV 1-FCV ~SOEE 26 Q Q 
'-FE 87 222 

SE NOTE 26, 3~° c 4 
cSEEET 5 

3/4°
In 

67-224A 67-2248 
3/4•W 87-147 87-1475H 5

z VENT 
0-6770 TG -TC

0-87-619A 621A 0-87- 7-tOSt-A 0-87- 0-67-
¢ 2~. 2~.

g/q• 622 1/2' 8958 885A
Z COMPONENT COOLING SYS B,y, h 3' By_ ERCV 0 a:l O HEAT EXCHANGERS a:l ERGS 0-TV 0-TOO 0-FE

1 4l 
171825-4TION "'Y (EL 737.0') "~ 4 1 87-31 A A 87-316 87-198H VENT : VENT SAMPLE STATION 1 4 x

roo 'D COORD B-8 ePai.B PSI • 12,000 GPM 1-47►625-4 G C 0-87- f 0-67-623A 
HOSE2-67- a a " COORD 9-9 0_97_ 120 0-87- 1-1/4•

CS SS O 4 
4 

1 
541 

" 3 4° FT 
83CA 

FE 
,~ TRAIN 18/28 

D NOTE A 
6' 

RETURN3/4• ,.. SEE NOTE 23. TRAIN to SA LE STATION 
0 a 10210 SEE 2184 p D OIL COOLER MAIN CONTROL ROOM 1/2°VENT 

D
TO
RAIN

(¢j SEE NOTE 23 2_ppy TEST T ST _ 67-226 67-226 VENT a n VENT SHEET 5 i VENT q VENT i-47V62S-4 1 ~ 1/2''S 1 EL/73WA0 
ER 
7H 0470 GPM SEE

87-1 7 y 0 
2-87-1081 2-87-1082 

5497 SEE 8308 mg ~i m 1-FCV no 
/ 0-67-624Aa CHORD 8-7 / DESIGN FLOV = 240 GPM NOTE 8

/ 1 NOTE 31 on on 87-478 `-'~' m~ n'i' 7-1053-9 TC
4, TC4, 

~~ SS CS C~11L 
878 - 304• VENT

SS

AIR CONDITION ~• 
/^ 

T~q• 0-67- n 
i-67- 1-87- 1-87- 

i T _

EQPT 2A 
C G 

2 87 
" TRAIN 2A SPOO 549 

3° 8228 1.. x.6288 

 

848 m~''1111LLLLLLCC~~~~~~ 

0-67- $^. 1-67- _
PIECE } 548 M 549 677 8218 821A 7-158

SH ?7 2_67_ 2-67-1044 547 rom 0-67- C / 1-87- 1-87- -317 4•
COORD a-5 0 676 3/4' 

N 1 ° DR N 0-67-529 ❑ 529 3 4•TES7 TES• 
1081 A 108 9-9 8-+ 6• 

1-T1 1-TOO 1-FE 
6'

TC i° L 3/4° TEST X 87-317 \ A-A 
--r 

SHUTDOWN 90ARD

SEE NOTE 23
~24- '°I 8777 2-67- '~:° ~T g 2-FCV ^ 0-87- m 3/4' TEST D-87 p ItL 1-67- 87-307 67-308 67-1- x 1-87- RODst 

A/C8 I I+ 8228 2-TOO 547 d. TW 1-67- OIL COOLER _YP28 875 _ 555 CHILLER A
87-743 m on 547 RETURN 1-1 2' CS SS C SH 2L E-8m 

4 2-87- 1 ° OR 14' ,-87-1009 O q 87-221 .gym o 67-225 ^'~ 1/2' IoM 924 SS CS
JAIR CONDITION• 2-TOO 2-TWn 2-FE 2_67_ 2.550 0-87-550 1' DR _ _ e CHILLER DRAIN

EGPT 28 9-B X14° 1009 1 C ter- 
o^ 

FCV 0-87- . 2~., 1 548 S o 10111 ONND~F~ c a 1+

ELEXREOOSPONSOOE m 
H" tl" ,OB MAIN CON TROL ROOM 

SEE NOTE 23 4 7
OORD C-8 0 

87-306 67-308 87-139 X G ~6 87-144 i° DR o 1-67-1022 $
IS TVA CLASS G SHUTDOWN BD ROOM H O H :z.:y ma o0 0 0-87- i-TW 1-67- 

c A/C WATER CHILLER 0-87-8208 (_pCV

3 NPSxS' 2-87- A/C WATER CHILLER 
l i 2• ̀~I x ~" 7009 18' 67-227 550 mu EL 737.0 M'°7.0 a 470 GPM 

87-1 7 i q SHUTDOWN DD ROOM C G 
m• 12' nm'~ SS CS 2-67-\T 1 inxam Y• DESIGN FLON = 240 GPM VENT A/C WATER CHILLER

to~~

STORZt3_(EL 737.07 N551 yENT a  0-87-819 EL37.0 N' 8.8'e 560 CP 
0  ~ a ,~' SS~CS ,/2'NPT 1 2' NPT VENT 1-FCV ~ 4° CLEAN-OUT PORT 1,Y AIR COND EQPT to

2_67_ ge p GBPM a " 2_FCV °~~~ ~ o VENT / ~ ASERV AIR CPRSR
3' O nmo J FCV FCV i-87-537 \ 87-143 1_87_ 1-FLV-67-927 SH 4 CCS a AUX FV544 4' CLEAN WT PORT 

4•NPSx5• 
0 67-146 

-.- 
o / 1 SS 67-151 /7-152 "~ 1012 4'NPSx5' 6' CLEAN-OUT 0 COORD A-5 PMB' SPACE 

4--r
2-FLV-87-927 0.- 1

2-67-544 2-67-545 STORZ $ T 3 CS I ST PORT COOLER 1A

SPOOL PIECE SEE 2-~- .--~ I ®~ 26ESH SE~~~JJJ 0-67- F 1r i p+ 1-FLG-87-924 ~-• i-FCV SEE NOTE 23 SH 4
COORD 

A-1

NOTE 31 
3 4' 543A 4° CLEAN ❑ 2-FCV 3/q• g 24r° 4 553 I u3 1-FCV O 0-TOO 3/4• 1-FCV .~, 0 67-128

2-SPPC-067-0687 DRAIN WT PORT VE - VE o
2-FLV-67-925 ~~© 67-1 5 NT } I--I~ ~I--I } 87-148 ~, 1~y 87-318 NT 67-125 ~4' CLEAN-WT

FLOOD MODE 2-67-687 Y' 4'NPSx5' 
33~ 

2-S7-1010 0 505E7- N 4° 
3 1-~- ® PORTS SS CS B~ AIR COPO EQPT 18

SUPPLY TO CCS-SS I } STORZ 16~' 
1 ~- 534A 1-FLG-87-928 a SE AIR CPRSR

EQPT 2-47WSBS-3 ,1-8• SH 4 ALT SPOOL FOR FLEX
COORD A-10 

} 3 CS FLOW RESTRICTING 1-87-1010 } RESPONSE IS TVA CLASS G
2-FCV 1 SS ORIFICE 0-67- 0-87- y 1 2• 

0 CHORD A-8

1' TELL-TALE 6887 
3/4• 0-87- o NPT 3/4' 1-FGV //~ 1-87- 3'NPSx5•

0 87-123 VENT 2-67-555 8_̀ - 8. I 690A 8808 6238 DR VENT 87-123 \ci/ 5438 STORZ EMERGENCY MAKE-UP
2-TTV-067-0887A © 833A FE ~< V SUPPLY TO CIS-SURGE

3 4' 2-87- 1-87- C y TANK A 0-478859-1
VENT 5348 2-FE 2-67 

0-87-80148 I 87-202 833A 5348 ~• 1-67-544 CHORD G-2
2-87-S3SA 7 0-67-8014A tul -~ SS. 1_67_ 1-67-535A E 1~8•

} 2-FT 87-138 3/4' VENT -538A 3 CS 539A 0-67- 3/4' VENT 1-FE 1-FT 
^ 

NOTE 4 } n 1-87-545 NOTES:
, 

TO

0 

1/2" 67-136 1 4 0 G SS 6248 87-138 67-138 1~2° a 1-87- w 1. SPOOL PIECES 0-SPPC-067-0558A -05S8A 1-SPPC-087-0687 AND

CS 

NPT DR ^< 
4 CS SS 2' DRAIN 

,-FCV 
7 SEE T q 1 N T 0. z 543A 3 4' 2-SPPC-067-0887 ARE NORMALLY INSTALLED. OTHER SPOOL PIECES USED

ml 
2, NOTE 8 

DR .r DRAIN a DURING FLOOD 110DE AND EMERGENCY 
COURT

ARE NORMALLY STORED;

t 
SE THEY ARE INSTALLED ONLY WHEN REWIRED.

SS 832 1 2' `~"' .-.. 2-FCV 1 67-126 

. 

w NOTE 31 2. FOR GENERAL NOTES AND REFERENCE DRAWINGS, SEE SHEET 1.
NPT DR 8338 CSS HX 3 8338 gg2A 3/4° g

SEE g q• 2A I2-478812-1) m-1 6 1 1-87- HOSE 1A 3 4• VENT 1-67-54 y 3.®a , 2 EMOTE UNIT 1/ UNIT 2 INTERFACE POINTS. THE STRUCTURAL
SEE 4 v SS 1-67-5358 1-FE 1-FT

1/2• NPT DR 2-FT 2-FE D AI 2-87- 3 537A TO D IN 3/4' VENT'-^ _g7_ 1-SPPC- BOUNDARY IS THE FIRST ANCHORED EQUIPMENT OR PIPE ANCHOR ON THE UNIT
~_. 2-8NOT7-5358 2-TW CS 1-TOO DRAIN 87-122 87-122 067-0887 2 SIDE ~' THE INTERFACE POINT. BECAUSE OF TEES, SOME INTERFACE

67-122 67-122 =,q° 2-87 ~- 537A } Hf 1 4 '- 88 POINT9 WILL HAVE MDRE THAN ONE STRIR:TURAL TEI6LINATION.
nm NT 1 -5398 2-67- 135 2' } z< < y 87-135 1_87_ QSS KK 4 , m 

F 
vt 3~

536A 7 4 4 1 .<,- < ~• 1 4 4 1 FOR 4. BIOCIDE CIRCULATION VALVES 1-67-711 1-87-712, 1-87-713 1-87-714,
1 4 C G .1:" i z< m 3 538A (1-478812-1) ~~ } I 1-87-7188. 1-67-533A 1-87-538A. 1-57-5338. 1-67-5388. 5-87-711

1/2' NPT DR 
ron 

1 TO 3 Wz'a z N w ( 8328 
1-67-BB7 2-87-712 2-67-713 11-97-714 2-97-7188 2-87-533A 2-87-S38A 11-87-5339

- SEE 328 4 2' m„ N~" 9IOCIDE TREATMENT ,_87-5388 SEE NOTE 4 '- a 2-67-5580 70 BE A0181AI.LY CLAD. THEY ARE OPEIEDFOR BIOCIDE INJECTION
NOTE 4 ORAIN 2-87 1 :--~ ca S CIRCULATION LINE ~° 19 3 4'  1• DR OTHER MAINTENANCE ACTIVITIES.

CSS HX(2-47W812-1) ❑a : , / / 
TELL-TALEg/q. 29 SN 538A w❑z~ o®$ w c .H. (TYP 4 PLS) DRAIN CSS KK NPT DR 5. THESE VALVES MUST BE CLOSED PRIOR TO CONNECTING THE OUTAGE CHILLED

ftAI S ~Wa ,z,LLy SEE (1-47W812-1) 1-TN-067-0687A WATER PIPING TO THE ISM PIPING SYSTEM WHICH SERVES THE °A• TRAIN
2-TOO 

$iJ~ x" o 
NOTE /2' I _ SPOOL LOWER COMPARTMENT CODLING MODES 5 A 6. THESE VALVES MUST BE

y,1 y,l 2-B - 67-121 1/2° SEE 
mrc s<~ 

m a I 4 NPT OR "I 1-TOO 4 1 
1 67
53
-67
88 PIECE RETURNED TO THE OPEN POSITION AHID VERIFIED PRIOR TO ENTERING 1WDE 4.

I II 5368 1 4 4 1 y 2-FCV 1 ® NPT DR NOTE 4 H--<.-0-67-532 g, IF VENTING OF THE EHOW DISCHARGE HEADER IS ~OUIRED VALVE SHALL BE~f 87-121 OPENED A MINIMUM OF TWO TURNS TO MAINTAIN AN ACCEPTABLE WATER LEVEL
CONTAINMENT SPRAY 2'67 

T y 
87-124 3 ® } 3 87-724 

CONTAINMENT SPRAY } IN THE ERCW DISCHARGE HEADER. VALVE CAN BE CLOSED IF ALTERNATE
HEAT EXCHANGERS 

5378 of 
wl v;~ mf HEAT EXCHANGERS 0-87-532A VALVEH~(R'VTV-N7-1110 OR -1111) FOR CORRESPONDING TRAIN I9 OPENED

EL 713.0' eP=10.1 PSI rl 1~• t"1 1+. \1-87-5379 EL 713.0' AP=10.1 PSI PER VIA 7.
O 5800 GPM 2' • 5800 GPM I 7. IF VENTING IS REWIRED, VALVE MAY BE LEFT IN THE THROTTLED OPEN

1• 8~ POSITION CONTINUOUSLY. WHEN VENTING, REPLACE CAP WITH A HOSE ANDDESIGN FLOW = 5200 GPM --r 
SS CS 1_~ w n (:S SEE r-- DESIGN FLOV = 5200 GPM 

~ 
} I ROUTE TO DRAIN.

1 ' 4 4 1 3388 
y. m ^^ y 3 I-DRT" NOTE 

1 4 7 1 
0-67-5328

UPPER CNTMT VENT ~' 
c Y t 

'EE 

^ 

- 1~1 ^ C G t z D t FLOOD MODEY C NOTE 4 2-87 < c or
COOLERS 29 a 2D 

C Y Y C C 0 _10208 <w 1/2' C 2 C SUPPLY TO CCS-SS

SH 3 (U2) TC C 1 2° .]".. ~' r, CS SS NPT 7C 4~ UPPER CNTMT VENT EQPT 1-478859-2

11 CS SS NPT DR wD~ d 1_67_ DR 1-67- i+ TC CS COOLERS 19 a 1D 00080 A-9
CHORD B- 2-67- 2-TCV 10208 1-TCV

5318 2-6T 2-67- o-.I " ~.~'+~ 5778 1-87 1-87- SH 3 (U1)
87-118 S2S9 5289 1-1/2' ,Y ❑:.m r-•° ~~~ 5269 5258 67-118 1-67_ ..~• 1-87- CHORD 8-11 FLOOD MODE SUPPLY

-1/2' 2-87- 2-TW ®i>Q ~2' 1-1/2' 5318

UPPER~(Tlf
VENT ~4 7108 881A $ ❑ 0 0 25 1-1/2' ~° 7108 TDB 8784C4 COFOENSER
A 2C 2-T4 29 2-87- 67-258 p d'~^i-TOO 

1-TVSH 3  67_11 
020A TC o~ wa r33 1 19 ~~C~{ 4~ UPPER CNTMT VENT COORp H9 

2° C G
rc
<TM^ < m ~ BB,A 87-258 _ p ' j1 ~L• 87-117 COOLERSoa 1C

CHORD 2-87- 2-67- _1/4• 2 <"ci ~$ TM®TM '2' ~--~ i-87- SH 3 (U1).
531A 5249 

TO TO '~"' ~zs 
<o ^~ 

4 
~s~ --'~ 4 1 5248 1-67- COORD C-11 LOWER CNTMT VENT

2-TCV TC ~-. $ m 8 531A COOLERS iR a 1D
CS .2 t- ❑ wF- 1-FE m v 7 1-17

87-,1 525A 526A TC 8808 
2-FE 

>~ 
m 

~• 6 
^ 

~• CS SH 3 (U7]
2-67- 860A 87-259 s v1j y.~a n o $ 67-259 B60A +2 z c 87-115 COORD E-t1D

y
+ 1-67-

1-1/2• 2-T® 
RA 

2-TOO ' 2-FE SEE ~,x. 8619 
1-(

/.:. 1-FE 1-TV w' 
710A 1-TOO 11//2•

2A NOTE 5 " i I < 
$ 

i 1A LOWER CNTMT VENT
67-114 p• 97-256 67-257 ,~' ~' o~om 

my 
Wig• 87-257 67-256 p _ 7-114 COOLERS to a iC

2-87- C Y 2' w❑ 1 » s/4• p C '~-/2~ 1-/7- SH 3 (U7 ).
524A c y 1-i/2° 2_67_ m} ::< TC 1 A CORD H-10

t 527A 
8618 2_67_ 

ao < a 
3 1' 

1_67 
mx<i 

t 10~
LOWER CNTMT VENT ~0' INSTRUMENT ROOM TC 577A I ~ot~ g77A 

m~ 
526A

COOLERS 28 a 2D ~~. 1 4 mt ;;!!~~ 1-87-1020A ~n
SH 3 (U2), Y c WATER COOLERS 2-~- el H CS ':-, CS 5278 INSTRUMENT ROOM 

^ 
TC 1 1-87-5238 • SEE NOTE 13 SH 1 AND NOTE 18 ON SH 5

COORD E-10 2-87-5238 1 1-1%4 Y C V n t L, A/C WATER CHILLERS
(EL 892.0'] 2-67- 5278 1 3 $ n G C SEE NOTE 5
M'=2.1' H2O 530A SPARGE )oo , 

m 
` " 11-87- 31 w 1-87- (EL 892.0'] 10~

LOWER CNTMT VENT +0' 
LOWER CNTMT VENT 4 1 ~• 0 30 GPM ~_ 7 ,_f z O 30 GPM ZO +-• COOLERS 1A A 1CCOOLERS 2A A 2C Nn 1 923A 530A AP~2.1' H LOWER CNTMT VENT

COOLERS 2A a 2C ,A( SH 3 (U27 SEE u ~"SH 3 (U2) NI COORD F-tb NOTE 5 2-87- 
mw y ~~ '-~~ 3 3 ® 

w 1-67- 
SEE NOTE 5 SH 3 (U1) GS 1-67-523A

COORD C% 2-87-523A SEE NOTE 5 LOWER CNTMT VENT z 
CHORD G- b 1

COOLERS 29 a 2D -+ 5308 EL 757' > y •5308 ~• LOWER CNTMT VENT 
al

SH 3 (U2 -1+• H S $ COOLERS 18 a iD 1-~-20r° 30°~ ~i° 713
CHORD D- b 

2- -5779 i° ~nf 
SH 3 (U,)
cooRD D- b

CS UPPER CNTMT VENT 3-+ 0-67-I 3 UPPER CNTMT VENT SEE

SH ", 
CRT9 a 2D 5919- 

i 
3E(U9 A 1D

;F 2-87- CHORD A- 2-87- 7 3 ins 
0(, 1 1-87-5909 CHORD Al- 1_67_714 

0 ~• 
NOTE 

a U F S A R AMENDMENT         2
at 713 2-67-712 5908 f 2-87-923A ®~~ 1-67-9248 "t

I-- Wig. om n n 
3 R / gip, p• OPEN 1y. 0-87-5SBA SEE 3 1 CS SS 

1-/7-7,1

CS 
' 

3 SEE 
I 1-67-947A - SPARGEft } NOTE 4 81 ID

1 6T7W-4562-67- m„ NOTE 4 0-67- I O-VTV-67-1110
711 1 r' 2-~- 5288 ® 6 y '  SEE 7 2° ,-TOO WATTS B A R

71 _ 777/2• I o 1-97-985 0779-8 
1-67-9258

I " Y' 2-67-9243 INSPECTION 2-/7- ~~ 2-FLG m 1-67-926 u EL 757' 7"G E 0-87-S28A g. i-67-712 67-455 FINAL  SAFETY
SEE BIOCIDE } $ / 1 1 PORT 944A "t 87-922 y 8767_ Y• } SEE NOTE SEE NOTE

2774 NOTE q TREATMENT ' rlfISPECfIpN 1• 1-87-948Am1 5588) ~~ ̀-7 23 23 ANALYSIS  REPORTRECIRCULATION ...L~~LL... h" --r 1-7/2° .Y. ,-FCV 1-FCV 1-67-950A
87-4SS 0-87-,~, 

2-FLG PORT 3 CLEAN INSPECTION ^~ .,(~ 1' 0-ISV-67-1108 
,~,0-87- AUKKXIBLDG 87-82_ 

O 
87-81 _ O

2-87-951A 
2-TV 0-87- -87-82 OUT PORT y8° 1-87-845 0-87- I 4 0-/7-

87-456 3 5518 ~_ 5598 1 537 I -'"559A 558A 3  _CLEAN Y! PORT 7,y, 4• I~ i2-87-9448 _ u N 87- 1• TI L-TALE
1 POOL ]~``-SgpTE 31 

OUT 
r1 • 2-~ 67 92 3 

CLEAN-WT i 
Iy, 

'..~--,,(--'.. 
' AUX 9LDGSEE nt PIECES L-.4, PGftT Îr 8° 7' gA 3-~ 

NOTE 4 
PGRTS SPOOL -~ 037 702 ({ }{-mow "'f 

 

OUTSIDE POWERHOUSE
2-67-9258 I 0-TOO 2-FLG- G 114' 

PIECE p_TW •////j~-L-'JBPOOL2-FCV 2-FCV NOTE 3 87_92 3 6 1 7 _g7_ am 

nlL

UNITS 1& 2~ 87-439 41.. 1 

G7168$z'TELL-TALE67-8167-82SEE .- CS  o'zD-TTV-067-0g58Aw  MECHANICAL
SEE NOTE SEE NOTE ~m o:r- SS ❑ NOTE 4 Nn n n m n m ~m
23 > 23 

yaw "  FLOW DIAGRAM-ESSENTIAL
a~ n ;~ , w~„" wH ^ m m m t~~ ~o ^ m mss ❑ o = ~~ < m wN~~ w~~~ ' RAW COOLING WATER SYSTEM
I~irc 

5 

 

.z~. 
~H w

mi@Q

Z

'

S 

 

 wmma@Z3 

o
zs

s

 

^gy  ~:-
5w

o

' 

~'smv ~~Ho""s'gga 

'aan~❑ 

C~~kN 

❑  
^ 

zO"W  
sa~ 

~~~d-2 
xz

 

z~M 
 o ~t- <~.-^   zm~a"x'< 

~m: 
 

Sn  
❑

oo
a

 

m"
g

a
❑

g

 
 

 ❑$a ~i~
<❑g
t5  Smso 

^~❑ " 

COMPANION DWG:    G478645 a5 TVA DWG 
 
N 0 . 

  
0-47W845-2 8121-478845-3 A 4

2-478645-3 a 7

❑ 
 h 

FIGURE 

9.2-2a:ao 



2 1 1 2 (TYP) (TYP) [TYP) [7YP) (TYP) (TYP) VT
V, (TYP) (TYP) N 1' C B TO CS §5 67-14 B C 

578D
581D 1~I 8887 • SEE NOTE 13 SHEET 1 AND NOTEZ SS SS 8907 5797 LC 87-141 _~,,.V

5837 DISCH HDR Bf-° TO -+ r 2-' 3_~ 19 ON SHEET 5.1-Tw 5827 
X 88 

1-FE Si 2
3 67-288 2° I .~-° 591D 

SS CS ~~ 87-335 COORD G-8

~- iD I I 
1026D 2 1 aAa 

5807 TO DR' 1-PCV 1-PCV N 836A 8368

p f-° I f-• (TYP) C G TYP) 
(TYP-4) 1 G ,~ ~p 67-298 Q 67-142 VT i-PI 

(1 T140 
~ 2 ̀, 

3/4' G -• 
5847 

8897 5887 
87 3 S 2 `° as

Z EQUIPMENT DR ,• 1• 
~_ 1-FE 

O THV

Q i-471851-i ,• TC 892D 1273 TC 
585D 

784 X 12 
1- CV N 837A 

67-269 
8378 5877 5887 

SS 

i~'.

COURD 8-8
,977, N  LC DR87-138 VT i-FI 2 • 

589D5838  
5828 y—• 

5818 5798 
6888 67-28 ••8908 3788 

1-TOO 

1-FE67-266•p 18 I I 8918 5808 7C785 1-PCV  1-PCV TV 838A 8388 SS 
CS10288U?• I •DR LC 67-287 87-138 VT 1-FI 1-T 

-6898 67-334 
67-1372 • 3/a' 3888 THV

5848 
i0i ii X-70 

1-FE 

•0=(-'U7'
,•. '  87-287 0 

1• TC 8928 
7C 

5858 816 1-FCV N 838A 8388 3878 568 

6978 TV DR 87-1 3 VT 1-FI N ~~
. ?-• 

al 
.-• 582C 

LC I 2 "• 5898$t 
I 378C 67-267 Q b~ J~

1-TI 583C 1028C $ n .~-• 581C 5790 
888C 

67-284-• 
I -• X-75 

87-333 CWRD P-7 io

iC I I 
691C 5600 TO 7767 1-PCV Q 1-PCV TV 840A 8408 ~w

.r-• I .r-• ,j LC 67-298 87-134 VT 141 1-T~ I w~~

2• 3/4• 689C 586C 
67-333 87-1 2 

THV 
CS

1-PE Z •• - N

TC 682C 585' I N 387C 588C L. .^ ow~q

5840

17185NTi DR 1• 

al 

1' TYP 

788 

X-71 

1-PCV 
841A-265 

6418 
0

COORD 8-2 
C o• 1' TC.- 1212 

7R 67-130 VT I szwa
+-• 597C -• .... N ° LC 141 2° 589C Z omrx-w

c 582A LC I I 888A 578A 
67-265 ~j m

S83A n f-° -• q• MAIN SUPPLY '
1 _Ty I 1028A 581A 579A 

X-69 
1-FE HEADER 1A 

~wx
67-282 2_• • 87-3 2

to I I 891A 5BOA TC 769 1-PCV Q 1-PCV N 842A 8428 SS CS 
COORD P-10

2 I w-• II DRLC 87-295 67-131 VT i-FI 1-TCV

889A 87-3 2 67-128 I~
3/4'-• 588A THV

EQUIPM
~DR

584A 1_FE 

?°731-47w8 1• 87-283p
COORD dP•fl.8' H9D 1 INSIDE CRANE OUTSIDE CRANE 882A 1210 `l SBSA I SEE NOTE 4 843A 8438 587A 588A

s 23 GPM 770 (TYP TYP)

VENTRCOOLERS -' `~,~ 897A -, 
WALL WALL 1-T~ 

I' LC 7R B 2 (TYP 4) B C 67- ?' 589A VT 2' (TYP
(EL 801.69') 87-109 V,I, (TYP)~7YP)C B G 87-283 ..-~- .~-(Tn')

DIVIDER 5687 ,• TO 1_p0V C e ,_P0V VT 
N 

1-FI D. B,
. 3• 999 DR TO WASTE T 6 I 6937 C. D1-FE DECK 1-TOO 

6957 67-111 67-112 67-253

11 67-475 812 67-252 5737 G C 844A 8448
3,_' I 4_~ I 70057 8,_• M 5747 SS._.~._~S ~• ~• S76D 

1-PE g• . g• DIsCH HDR 11 ~} VT1-Tw 1-FE 
O •o-1 

(7YP) (TYP) - I -- SH 2
67-254 67-255 Q 

• X-57A 
Q 67-253 COORD G-8 $ 698A, B. C,

571D 5727 I SEE NOTE 4 a D
VT CLR-68-73C TC 7C (- DETAIL A3 2• 575D ̀~ C B CS SS TV " +-•

696D 
2-1 2' 2 TYP TYP 4 PLACES) 1-F I 10807 1-F 

C o i-TCV 771 DR VT
862A 8628 5657 

67-108 922A 9228 563D 
67-1 3 i° 87-107

VT 1 _T- 1• 'y. C e TC M 694D 5607 0
1 4 4 1_• 102SD 5847 10047a 2' OONN 7007 67-110 1-TOO i-FE  ,w_• 1-FE ~r

SS SS 
N (7YsrP) 1-67-10227 87-2 0 p D

-B 
87-478 

X-SBA 
87-251 I`

"-• Mr (UNIT 1 ONLY2-1/2- ,F-' 10247 ~_' _x CS 
e• CS CS I SS 

1-RPV-67-102NA,
CLR-88-737 0 ~+ SEE NOTE S 

SS ^I' 845A 8458 TCV 67-84-892.  
S.

C. D
0-e 1001 DR ~~~~~r. M SBBD 61 61 -100. a -10 3

I nlr- 567D ~3_° 
772 

I 1-FI r 2.
(TYP) 1 (TYP) 67-251 SS

(TYP) 

' 
1' 

TO WASTE 
(TYP) (TYP) DR SEE NOTE 1~ HEADER 18 r- ~-(1yp ~'6_7TT—MOD 1 

913914c i(TYP) T1P)997 DR 1 (TYP) (TYP) 
1' 

TO C B 
1 PCV 1-PCV VT 

N 
1 P COORD P-11 DETAIL A3 

SS
2 C I C G WBN-1-201 B— 

I 

SH 2

3,_• 7 2 5688 2 , 067-001- 1-0 TO WASTE I 8838 CS
1-FE 1-Tt 

8958 87-103 87-104 67-1247 w ♦ (TYP 4 PLACES)

67-4 7 I 87-248 0 
5738 

5748 S I 5788 848A 8488 SS 2 1 1 2

3-. 1-Tw
~67-249

a-~ 1~ 6-- 
X-B1A 

1-PE NOTES:
87-248 Q Q 87-247 1. FOR GENERAL NOTES AND REFERENCE DRAWINGS, SEE SHEET 1.

5718 5728 15758 C B SEE NOTE 4 
2. THESE CONNECTIONS ARE CLOSED WITH BLIND FLANGES INSTALLED OR ALLOWEDVT 2_i 2• CLR-68-31C  CS SS 

OPEN WITH THE ESTABLIS4ENT OF A LOOP SEAL DURING TIMES WHERE ABODE ISL . 1-FCV 10808 1-FC6988 
883A 8838 5858 

1 TCV VT Tv 
ml 

REWIRED OPERABLE. DURING OUTAGES OR OTHER MAINTENANCE NEEDS, THESE
87-100 921A 9218 773 

5838 
67-105 i• 87-99 CONNECTIONS CAN BE USED TO SUPPLY CHILLED WATER TO THE LOWER COA6'ARTMENT

VT DR 6948 5808 COOLERS IN ORDER TO PROVIDE AN ADEQUATE WORKING ENVIRONMENT IN THE
1 4 

2 
4 1 1-T~' -4_• 10258 5848 10048 TC M r6° REACTOR BUILDING OR GENERICALLY ALLOW THE TRANSFER OF WATER 70/PROM THE

SS SS 7008 67-102 1-T® a-e 
1-FE 3/4' 1-FE AUXILIARY BUILDING AND THE YARD. THIS PIPING IS NA CLASS G• 1 WA.

67-244 p 67-474 X
-BOA 

67-245 STRESS ANALYSIS IS DOCUMENTED IN THE CALCULATION N3-87-93A.
2-i 2° 2-1 2° ,~-° 10248 ~_° ,~_° 6° J CS 

Q 
3. NOT USED.i I CS SS 

847A 8478
CLR-88-317 I 0 

SS 4. HE STOP NUTS HAVE BEEN REMOVED APID A NEW DRIVE SLEEVE AND WORM

(TYP) SEE NOTE (TYP) 
1-87- n I GEAR TO ALLOW FOR 360' OF OPERATION HAVE BEEN INSTALLED FOR THIS

B-B 10228 5878 ~3_' 774 1-PI RENDER THHEUVALVEEINOPERA 
OF 
BBETUNTILAAVLEAK RATE 

TESTCLOSED POSITION
C Z 

9~ET 5 
Z C_' 1' TO WASTE C G DR 87-245

_TN (TYP) 1 (TYP) T—MOD S. THE ERCW FLOW TO 1 OF THE EIGHT COOLING COILS ASSOCIATED WITH LCC ID-H)
5668 SEE NOTE EE NOTE 2 HAS BEEN BLANKED OFF TO ISOLATE A SMALL LEAK THAT WAS NOT REPAIRABLE

67-93 S73C TC 
CkF1

VT N 7_238 WBN-1-2018-067-001-1-0 IN PLACE. THE REDUCED ERCW FLOW REQUIREMENT FOR LCC 1D-B IS
915 918 5680 VT 1' V I i-FCV 1-FI APPRXIMATELY 286 GPM. 

1-TW TOWASTE 1 5 I 67-98 
893C 

87-239895C NOTES CONTINUE AT COORDINATE C-12
87-473 67-238 648A 8488

I O 4._" d'~ 1005C 6._" M 
574C SS_.s 8 ^,

i-Tw 1-FE _ I __ 1-FE
87-240 67-241 ,/ Q X

-63A 
Q I 67-239

VT 2-1 2' GLR-68-BOO TO 7C 
571C 572C 

y 
SEE NOTE 4 

CS SS 1008C
I575C C B

888C ~L' i-TCV $ '- 1-PCV I F 1060C 1-FCV 
oVVT TV 

<

864A 8648 565C 775 67-9 V 

It 

1' 67-91 
s v.V.I. 67-8 920A 9208 DR ~• SC30 

894C 580C
1 4 4 1 1-TCV «_• 1025C -° 564C 1004C M 8• _8' - o

SS 
3 

SS 7000 67-94 1-TOO C_p 1-1E 
X-82A 

3/a• 

1-FEo
2-1 2' 2-1 2' ~3_' 1024C ~4_• +_• 67-236 0 8. 87-4 2 Q 67-237 - 

67-0241 0
'~ '~ S I GB 66 849A 8498 U F S A R AMENDMENT  2CSCLR-68-BOD 0 v

~- 102  T—MOD 776 87237 I WATTS B A R1-TCV 5880 

TO WASTE WHN-1-2018-067-002-1-0 DR
so 

87-85 573A TC C B 
SEE NOTE 

V.I. TV C.~ E.7 2 pg '~' FINAL  SAFETY
3-,̀917 918 588A 1 ~ TO WASTE 1-P~ I i~~ 893A 1-FI `~ ANALYSIS REPORT1-FE i-87-998 1-TOO 

693A 67-87 I 67-88 67-233
67-470 67-232 m 

-.- 

850A 8508
3. 

 SS

1-Tw 1-FE I O 4,_' ^  1005A 8,_• M 
574A SS-~-CS 

b~' 8.• m 1-FE
67-234 67-235 

571A 579A I EN I575A CIB X-SSEE NOTE 4 Q 
67-233 

97}232VT -2-1/2' CLR-68-8C TC 

TO

TYpVT 
SEE NOTES 6~ 

REACTOR HL DC UNIT 1896A "—L' S 9 _7 i• 1-F 1080A 1- 
TV TV SEE NOTE 2 Hsa

865A 8658 ~ 565A ~IYP
67-84 ~qlqAqlqq  777 

563A 
87-89 i° 87-83 694A - - 

87-0240~1 4  4 1 700A i°1-TCV 364A DR TC M 
56OA s~̂ MECHANICAL

VT P 87-86 1-TOO 2SA1004A /4• 8-' _X ~i-FE
SS

87-230 p 
A 

A  
X-38A 

67-231 FLOW DIAGRAM-ESSENTIAL
2-, 2• 2-1/2, 1024A ,~• ,~• e• GS aQ COMPANION DRAWINGS: 

RAW COOLING WATERp-p BStA 8578
1-a7weas-1,2,x,5 a 7

r g_• CLR-68-BD 0 3/a' LOWER COLT a 32 0' `~ (TYP) B C
i -87- VENT COOLERS a 320 GPM INSIDE OUTSIDE 1-FI

R.C. PMP MOTOR COOLERS 1022A 567A ,~_° 1• TO 
T—MOD (EL 716.0' 778 CONT CUNT 

(TYP) 67-231 TVA D W G N 0 . 1-47W845-3          R 4 6
Mt. 731.01 CONT ROD DRIVE VENT ►ASTE IYBN— 1 —20 1 8-067-00 1 — 1 —O DESIGN FLONai06 GPM DR VESSEL VESSEL INSIDE SHIELD OUTSIDE SHIELD FIGURE      9 2 - 30 8 PSI a 110 GPM COOLERS (EL 703.0') 998 DR 

588A (SEE NOTE 5 FOR COOLER iD-8) WALL WALLAP 3.3' 
0

124 GPM El T-MOD WBN-1-2018-067-002-1-0`(-_(SEE NOTE 6 FOR COOLER to-A)''~



CO
z

VT (TYP) '~- "-- tTYR)

2 1 1 2 1• (TYP) (TYP)TYP~ ORTYP (TYP) (TYP) yT 699A, B,
(TYP (TYP) (TYP) YP) TV C 8 TC 2-FCV C,D

4 
as c z c 

690D 
n 

5820 
581D LC I 87-141 B C 6880 

5780 
TV

K 2-TY S83D ( 2-• TC -+ 5790 I 2-PE. 2• 
3_f,H HDR B w 

MI0 
87-288 -• -' 10260 S6 CS LC % 6B h9C 88 87-335 COORD P-3 R ~r

T____ I 8910 /~ 580D 783 838A 25 ','a
C2~' TC 2-PCY I 2-PCY 8368 ~I

Z
_2"_ 

_ 
~-• 

CS
G (TYP) C G 7YR) 

(TYP 4 PLACES) 1 G OR 67-298 I 0 87-142 VT N 2-PI 2-TCV t ~• rR-0

_9"_ 
2 '. 3/4° G (TYP) r 1-• 

692D 594D 
sago 5580 

g7-335 
2. 87-140 —`° a +,

~.F<—X-72  
MK 89 2-FE -4-

1 
 !

z ~_-70.T DR'1' 
5850 837A 

67-269 
8378 5870 0 568D TCV 

87-84~~-17<4>1
C C 1 

LCe 
-• al 8970 1. TV 

,~,V i• 
TC 1213 TC ' DR I 87 a VT N 2-FI , p• 5890 a 

87UBi84 o

t t 1/2• 07-289 
5828 I 6888 3788

2-TV 5838 
8908 

5818 5788 ~• 4• MAIN SUPPLY r-- ~_2_°
MK 85 2-FE HEADER 28

U 87-288 p_• • 10288 %-74 87-334 SH 2

28 
8918 5808 

TO 
LC
785 -FCV I 0 2- CV  8388 

COOftD 
E-1as

.~-• .~ 
0 

,~ DR 67-297 I 67-139 VT 
TV 

2_pI 2-TUV 
55 

DETAIL A3
C

5848 1/2° 87-3 4 87-137 4' CONSTRUCTION TIE-IN (TYP 4 PLACES)

2 3/4' w 8928 
8888 5888 ITiV 2'

F 2 1 1 2
2-FE

EWIPMENT DR 1' 1' ce} %-70 0 r UNLESS OTHERWISE SHOWN

COORD B-4 
al 

C G 
C 

1211 TC ̂  
Base 

766 

87-267 
5878 Base2i7W851-1 10280 TO I 2-FCV N

2_, 6978 , 
Iy~ 

G 
i/2' ~~ I 87-133 VT 

839A 83998398 

2' 
F 

5898
578- 87-287

5830 n 
5820 -, LC I 8880 p g.__~ DISCH HDR A2_Tg 5810 S79C g3 2-FE SH 2

87-284 -• -• LC X-75 
s7-333 COORD P-5

2C ) 
8910 SBW 

TC 787 2-FCV I 0 2-FCV TV 840A 
9408

?_° ) ?' + DR 87-298 I I 87-134 VT 2-FI 2-TCV

3/4• 1° 584C 1/2• 
8890 ggWC 67-333 67-)32 CS

2!_  ~- 692C 
X 71 MK 82 2-PE 

THV 2. 

87-265 L
~GU47'SN OR1 i' G C &8501 841A 8418 587C 0 5880

8-2 
i~l 

1026A C 1' TC 1212 ~( Tp ̂  788 2-FCV TV
-, 

t 
697C -, 1° .~.V,a G Ll I 87-130 VT 2-FI 2• 589C

TYP 1/2' 578A 87-285

2_.B, S83A n 
592A 

2_° 581A 579A 
888A - 2, r 4. MAIN SUPPLY

MK 

Be 

2-FE I HEADER 2A
67-262 +-• +-•~

 LC 
X-68 

g7-3322

2A 1 
g97A SBOA TC 789 2-FCV I I I 0 2-FCV TV 

~~ 8428 SS 
CORD E-1

.~-• I w-• 1 DR 87_295 g7-131 VT 2{I 2-TCV

2, 3/4• r ' 692A 

S84A 1/2' 
889A S88A 

87-332 67- 29 

THV . 
:'_

~QUN_ll
NT DR 

X-73 ~ 
97 

~72"3
p

51-1 C C  1 58SA LC I8438 S87ASBBA 
H-10 1 (TYPI 1210 770 (TYP (TYP)INSIDE CRANE _ OUTSIDE CRANE

897A WALL WALL C G TYP) DR 
g 2 (TYP 4 B C  2• 588A

VENTCWLERS 

a 

-v ~ 2-T. 
1/z' G 1 PLACES) 

(EL 801.89') 67-109 VT TVVT (TYP C B TYP)
9880 1' g PCY 2-FCV 2-FI

3' . 2-FE DIVIDER DECK 2-TW TO WASTE 

TO 118711~693D87-253it87-4 5 12  87-252 p 5730 844A 8448
g_~ 4,' 10050 6'  5740 ' . 8 ', 5760 , g• , g• DISCH HDR 82-TW 2-FE 2-FE

87-254—f_67-_2_55 
5710 B / 10250 O . 

X-S7A 
0 

MK 81 87-253 WORD F-3 NOTES:
DETAIL A3 5750 VT 1. THESE CONNECTIONS ARE CLOSED WITH BLIND FLANGES INSTALLED OR ALLOWED

VT n2-12' 

 TO

(TYP 4 PLACES 2' 

I 

CS SS N OPEN WITH THE 
OPERABLE. DURING 

OF A LOP SEAL DURING TIMES WHERE ABSCE ISC VT C B 2-FCV 2-FCV8980  TCV 771 DR 6840 REWIRED OPERABLE. OURINC OUTAGES OR OTHER MAINTENANCENEEDS, THESE
862A 8828 10240 SBSD G 5830 87-11387-707CONNECTIONS CAN BE USED TO SUPPLY CHILLED WATER TO THE LOWER COMPARTMENT

14711 

1SEEVTC 97-108 922A 9228 TC ggOO COOLERS IN ORDER TO PROVIDE AN ADEWATE WORKING ENVIftOtaENT IN THE

NOTE 2 
2-TCV G 

,.4-• 
f4-' 5840 M g• er g_• ~_• REACTOR BUILDING OR GENERICALLY ALLOW THE TRANSFER OF ►ATER TO/EROM THE

4 SS 4 1 7000 87-110 2-T8' 2-FE 2-FE hU%ILIARY BUILDING hND THE YARD.THIS PIPING IS TVA CLASS C, 1(L)A.
X-58A STRESS ANALYSIS IS DOOUMENTEo IN THE CALCULATION N3-87-93A. 

2-1 ~8_' _8_. 67-250 p 8. 67-476 10040 • 0 
MK 80 67- 51

CS 845A 8458 2. THE PRESSURE CLASS BREAK BETWEEN ERCW AND THE REACTOR COOLANT PUMP MOTOR AIR

2• CON 2D 0 
n SBBD 772 

1/2. 
10540 I m1 eei 

COOLERS OCCURS AT THE FLEX HOSE CONNECTIONS WHICH ARE DESIGNED TO 150 prig.

g_• (TYP) I 5870 ~_' 1) 2-FI
1• (TYP) 2 1 (TYPI C B 87- 51TO WASTE eK'SEE NOTE 13 ON SHEET I. AND NOTE 19 ON SHEET 5.

(TYP 
G C 10221) 

3/a. 
2-Tpy (TYP)1 (TYP)

c Y 
(TYP) (TYP) TYP) I 67-101 (TYP) (TYP) c 2 VT TV

MAIN SUPPLY
913 914 2 1 

c 
I 1° 

5888 C 
G 

1• 2-FCV 
a 

2-FCV 2-FI ..?0° HEADER 28
3-. 2-FE 1 2-TW 1 TO WASTE TC g7-103 I 67-1 

8838 
87- 47 CO 2

87-477 87-248 

n 

O ,µ~ 6958 5738 
5748 5768 846A 8468 03 CORD F-1

3° 2-TW 2-FE 4_~ 110059B 8_' 2-FE
87-248 87-za9 / 

0 
X-81A 

0 
71 67_247

5718 5728 
10258 5758 OS

as
VT 2-1 2' TC TC 

1024B C B 2-FCV 52~FVV8988 2_TpyVT TV  CONSTRUCTION
883A 8838 5858 87-10Y 9 TIE-IN

4 1 VT 

[C.E.2
G 

a7-1 
G 

921A 9218 DRB ,5838 
M 

-8-• 8848 SBO`} 

w 2-TW 2B 2_AE 5848 8' 2-FESS 
2 

SS ;l 4 1 NOTE 2 7008 

2-1 2• _2_1/2• I ,w_' ~_• 87-244 p 8. 87-474 1 8 ~X-BOA 0 MK 77 67-245

CS 847A 8478

0 n 774 
1/2. 10548 J

(TYPI tTYP) 28 I 5678 __' OR
C Z Z C r 3_• 1• 

2-FI

C C~1.22./4' 
TO WASTE C 

B 

87-2452_7(,y gggp EENOTE 
187-83573C VT2-87-238

91S 818  5880 
VT 1• ~21V J 2-FCV 

TV2-FI2TW TOWASTE TC 5 S7-98 
6930 _ g7-2398950

87-473 87-2 B 0 ~~ S74C ~ ~ 848A 8488

3-.. 2-TW 2-FE  its 8.-~ ro 
X 83A ' 8' 2-FE .- 8~° DSIHSZH HDR A

67-240 67- 41 0 S S 0 MK 75 67-239 UUORD F-1

8980 
TC TC 

5710 5720 

2-TCV 

10250 S73C 
C 8 2-FCV ~IF~~ 

CS 
S5g TVVT2-1 2'

884A8648 10240 565C 77 II 5830 67- 7 1

4 1 VT C 87-e C 920A 9208 DR !~ TC 8840 

^ 

SBO 2-87-247
-TGVG

3 4 1 Sr.E 67-94 2-T8' G 2_FE 5840 M 
2-FE .. 8• g•

SS SS NOTE 2 7 2C X-82A

2-1 2' 2-1 2' ~7_°_• ~_• 0 67-2 6 8. 67-4 2 
10040 0 MK 74 67- 7

CS 849A 8498

y-. 2C I 
O 

67 ,~_' w 
1/2"11 054C J 

2-FI

G C 10220/4' 
1° 

TO WASTE 
(TYP) (TYP) 

DRB C B 87-237 -

-TCV 5880 I SEE NOTE 1 0'

1' 87-83 573A TO C 0 YT TV 2-67-237 US 6° 3--~ HEAZERU2A
LY

917 978 YT 1• /2-FCV 
(S6

-7'V 2-FI CS COORD F-i

3 2-EE I 2-TW 588A TO TASTE 1893A 
222~~895A 87-87 I 8 87-233

87-4 0 87-2 2 574A °ter 

as

3__ 
0 

4,_' d',~ 1 O5A 8,_' _ ~ . 8, . B, 
850A 8508

2-TW 2-FE ~ 8' 2-FE
VT X3/4• 67-234 67-235  0 X-59A 

MK 78 87-233
571A 572A 0

TC TC ~( 575A 8' y (2-87-232
898A

-2-1/2' 3/4• TYR 102 _T 'j C B 2-FCV 2-FCV VT TV tLSEE NOTE 1885A 8688 2 565A 67- 9 67-83 694A 2-97-240--. 

4 1 4 1 SEE -TCV 1' G 
67-84 919A 9198 

584A 
DR7 TCSA M 

560A 6 I
_ NOTE 2 7OA

SS 1 SS ~3_ VT 67-86 TYP F-• 2-TW 2-FE .~ .~ '-~ X-58A `-• `-• " e-~ 2-FE

2-i 2° 2-1 2° ~_• 87-230 p 
ZA 

e. 87-471 1004A J 0 MB( 78 87-'31
t 0S pg Sg 

851A 85182A INSIDE SHIELD WTSIDE SHIELDp 3/4' 3/4' LOWER OOLE 1/2' 1054AB• .w-~ 1• TYP VENT ~LERg 778 B C ®~'L YALL 2-FI
567A ~_' Tp 1, (EL 718.0') DR C B (TYP) (TYP) 87- 31R.C. PMP MOTOR COOLERS COOT ROD DRIVE VENT 

COMPANION DRAWINGS:(EL 731.0) COOLERS (EL 703.0') I g/4• 588A WASTE
 

G C 1025A 
INSIDE 1-47W845-1 G 4
COST1° OUTSIDE CONT VESSEL 

1-,2-47W845-2, 5 d 7

102. VESSEL

C G ALL VALVE NUMBERS PREFIXED WITH (2-87)

WATTS BAR
FINAL SAFETY

ANALYSIS REPORT

POWERHOUSE
REACTOR BUILDING UNIT 2

MECHANICAL
FLOW DIAGRAM-ESSENTIAL

RAW COOLING WATER
TVA DWG NO. 2-47W845-3 R25

FIGURE 9.2-3(U2)



1-67
CD TO TO SE 

NOTE 3 7167 "TREA
Z 
 887A 8878 SEE DET A4 1-87 

1-TN 
1-TN-BBO 

Q 67-340 87-375 67-374 1 3
=Ua ^~

1-87-683

AUX CONTROL AIR COMPRESSOR DR !~ z'm"wg BICCIDE TREATMENT ̂x'a" RECIRC LINE 78 p
~EL 757.0'] SH 2 m 1 5:1 5 1

tlmw ` DR P = 2 PSI O 3.5 GPM 2 S zNU COORD H-8 C c 
zsam

z 8 o~S z 1 1 z °° 1 67 10278 ~w~ 
c caotTit8 CS SS 1-67-

TC TC c c 1. 7A t-ECV I MAIN SUPPLY 0-- SS
f- 

DR SS 
 

87-213 
mI 

HEADER 18 ~^ 2 1 1 2 

"1471
87-12227Z ~, 6917 8918 ^ 1-87 ~• c c CS 

SH 2 1-FCV C CTC TC 1/2'1/2' 1-1/4•87-1
8437 ~3' COORD C-10 2-1/2° 

1-87 l i-FE 2. 1-T► i-TW 87-215 SSt• 1/2'
8447 ̀  A-A -  9987 8988 5548 

t 
S 1

1_67 1-87 67-214 67-379 67-378 ~- ~• 2•
1-TW 1-TW 1-FE 

2~ 1/2' CYLINDER 3/6• 1-1/4° 1.

o m 6477 8487 SPENT FUEL PIT PUMP k 1-1/2 Ss cs e-B ~~ - o Y
< 

w 
THV 

DR 
DR DR 

i-87-0751 
~., 67-380 87-381 67-216 

1-67 C 0-87- 0-87-1-67 1-87 0-PCV

Ql

gW o DR 
SPACE CLR 

PUMP 1 2 4{ 8458 1_1/2 SPENT FUEL PIT PUMP d 8488
{ t DR DR z 1 TO BOOSTER PUMP DR T~ 

X78 0{ 87-12228788 6787

0 
2 

i ( L 737.0' ) C 2 NP 
:-I c SPACE CLR 1 2 m I 1° TO WASTE VALVE

c P = 15' 0 28 GPM SS ((ppL 77 77 

DR m RELIEF 1'

al 
C c re• ;.1 ~' SS 

OP 731§4 i 29 GPM 
0-67-671 

0-67-679
TO TO;iq 2°(TYP) 1-FCV I IL, / C1-67-10287 SS

1_67 892A 8928 3' .. 67-162 
1-67 3, 0-TCV i°

643A ~4• r3° 642A ~3° 
1 

FCV 1-87-10288 2'(TYP) TO TO 
ro 

c

1-FE 1-TW •1_1-g 
87-184 "I 8977 8978

67-163 67-383 A 
A 

67-382 

SS 

CS 
3~ 6428 3• 1-Tw t } 

18-8 4• 1-TW 1-FE 
-12228 APTERCOOLER

THY O ~• 0 87-384 67-385 87-165 _j 
+3-/4• c

DR 2• (TYP) OR 2' DR 6 
\ 2_^ 

mf 

THV 6438Ss

mi 

CCS PUMP & AUX FW PUMPS SPACE CLR 4! SEE NOTE z4 ACS PUMPS & AUX FW 2

c c (~P =113 0 112 GPM CS S
DR SHEET 5 MP SPACE COOLER c c m

DESIGN PLOW = 102 CPM 
SEE NOTE 24, CS L 713.0') 1 g7 m~

TO TO 1-67- 1-FCV 5 1_p0V P = 15' O 112 GPM TC TC d'I f 8448 r~• C 1 4 4 1
10297 6.~. .§-. CS SS DESIGN FLOW - 102 GPM i-67-10288 

VVTHV 67-166 67-170 1-67
1-87 868A 8888 - i-1 /2° 1_67 1-67 

2.-•~ 
--I BaBA a8a8 8078 ..8° DR AUXILIARY CONTROL AIR COMPRESSOR A

S BOtA 
1-TW ~- 1-FE ~~ 1-TW 

BOOA BOOB 
1-7W 1-FE 1-TW 

THV
1A-A 7_67_ SEE 18-8 -- DETAIL A4

DR 67-391 87-169 _~I p 67-390 NOTE 3 87-392 87-171 67-393 2; (EL 757.0)
a rN 

,l1 
2, 2• Y• 71 IA 2,~ 0

ss 1-1/2. DR CENT CHG PUMP
DR 

1 67 
DR DR GY S `^,~ m~ CS DR 1-1/2' 

2 
1 RM CLR 1 2 c C DR DR 4'

~° 10168 (EL 692 D~'31

1-FE 1' DR i-FCV c ~~e 25 P!d c~ 1030 

TO TO

67-171A

67-1897 
1-67-10178 2-1 2'

CENTRIFUGAL CHARGING PUMP ROOM COOLER — 1_67 87-1721_1 2• ( /) 8787 9798
m 1-87 "! 1 -639 2• X 1-t/2• TYi' 2-7//2•x2• ~t 1'

0 CNTFGL CHO 
10188 ( p 891.0 a 25 GPML 1-TW 

(irP) 
iC 

(TYPI 1-FE 1-TW

m PAW' 1A-A OIL CLR 6 X 4 REDUCER - 8 X 4 p 57-394 87-173 67-395 1_67 7_67 Im
m COI 2 478859-4 B-5 4 X 3 REDUCER - REDUCER 2

o c — — - 1° RECIPROCATING -B4o -641

m 2 1 1 2 REDUCER 
Oft :m DR THV 

DRo c CHG PMP RM CLR DR
v C s mp DP = 15' O 12 GPM

m i-67-10317 TC TC p p 1-PCV 
n+ 

~~' •..
m 

2 • 1-FCV :-~ (EL 892.0 ) TC TC
67-176 67-182

1-67 1_57 •-I 8887 8898 1-67 1_1/2• a80A 8808 1_87 1-67
8137 +• 8047 t ~• +_• 1-87 8038 2_~ 2,Y ~• gpgg 8138

1-FE 1-FE 1-TN to-A 67-3 6Q3A 1-TW 
18-8 

1-TW 1-FE 1-FE

THV 
87-1777 87-177 2 67-397 87-398 ~O- p~ 67-395 87-399 87-183 87-1837

DR DR c c 2'~ SIS PUMP RM COOLER DR 1-1/2• ~~ 

N 

~^ i-1/2• DR 
SIS PU P RM c c DR 

THV

i"'
DR (EL 692.0' t

TO

TC
1-87- pP 10' 22 GPM 1_FCV 1~CY COOLER 1-67- 

TC TO

nr 

10327 
SS - o - ( L 892.0') 10328

1-87 8707 9708 :-I 2-'/Zv 87-184 87-188 ~P = 10' O 22 GPM I s 1 9818 1-67
605A -2' t 'I 'tityCl̂  / .~_• N DR a 2~ 2._'~ 1-1/2' 2,~ ~'( 6058

67-1 1-FE 1-TN 
1A-A 

1-TW 1-TW 
18-8 

1-TN 1-FE 1-FE
67-1837 

THV 
67-195 67-401 

SS 
67-400 ~- 0 0 67-402 SS 67-403 67-187 

THV
 67-1877

DR DR DR 1-1/2' DR 
o Oft DR 

1/2. 
DR 

DR DR DR
of c c c CS PUMP RM c \~ ° CS PUMP RM wfCOOLER 

1-ISV-067-0622 COOLER 2
10337 

2 1 1 2 1-ISV-067-0620 I

03 
LE. 878.0') 

e 

 
t_ 

(~L 676.0') C c °vi

r 
P - 15' O 33 GPM + SEE NOTE P = 20' O 33 GPM _

TC TC DESIGN FLO1 = 28 GPM 24E NSHOTE 1-FCV i-FCV 24, SH S TO TO 
1-87DESIGN PLOW = 28 GPM 10338

1-67 871A 8718 1-1/2' 1-1/2• 87-198 
I 

^ 

t 

67-190 1-1/2' 1-1/2' S92A BB28 i_~

~+ $--505A 1-1 2• 2• 2• •-t + 2. 2. 2. 2. ^~ 6088.x•i-FE 1-FE 1-TW 
7A_A 

1-TW t-TB 18_8 7-TB 1-FE 1-FE
67-119A 67-188 67-405 67-404 p p 87-409 87-407 67-191 87-191A 

.-

THV 2° 
SS SS 2• 'f_ -.. SS' THV

DR DR -~i DR 1' DR OR 1' DR DR DR
1-67 1 2 6 f ~1-67 

RHR PUMP RM 2 1-67
612A / 

o c RMRCPUMER 
1-ISV-067-0621 \ 607A 6078 \ 1-ISV-067-0623 COOLER o c 

00
( L 878.0')

TC TC (EL 678.0') 1-PCV " t_ _y" 1-FCy XP = 1.0 a 19 GPM TC TCS i-87-10347 t P= 10' 0 18 GPM S i-87-10348

8727 8728 SS 67-346 67-349 2_1/2° SS 8837 88~911-67 2-1/2•
8087 ~2' ^~ ~2'~ ~2' ~2_• 2,_•~ 2,_'~ ~2,- ^~ 

1-FE 1-TN 
to A 

i-TW 1-TW 
18_8 

i-T► i-FE

THV 
87-347 87-413 

THSS 
87-412 

t- 
p~ 87-414 87-415 87-349

1-1/2° 1-1/2' 2
C S S

I 
c PEN. RM CLR c z p PEN. RM CLR p

t 2 1 (k 8910 a12 GPM 1 2 c 0 8t_ 2~ 2 1 (1P=910 a 12 GPM 1 2 0 C --~•

t TC TC 1-FCV t 1-FCV TC TC~i i-87-10357 i-87-10338
67-350 

I 
67-352

1-87 8737 8738 SS 2_1 ~• ,~~- ~+ 1-1/2° --~ 8847 
8848~157~~2_~,Y,Y

1-FE 1-TW 1A-A 1-TW 1-TW 
18_8 

1-T► 1-FE

THV 
87-351 67-417 SS 67-418 

t- 
p~ 87-415 

ggSS~ ~SS55 
87-419 67-353 T~

2 1-1/2• 1-1/2' -̂I 1 ms 2
c PEN. RM CLR c m~ m~ PEN. RM CLRC c (kL 713 J J ( L 713.0') 

C c

ai TO TO 2 1 P = 15' O 11 GPM 1 2 1--35 NI NI i--35 ~P = 15' a 11 GPM TO TO ai1-87-1 03 87 + "'+ "'+ + i-87-10388

8747 8748 87-354 67-358 1-1/2' 8957 88581-67 } 1-1/2' ~^ 1-67
610A In y2' 2, 2,_• F °' 8108

1-FE 1-TN 2' 
to-A 

1-TW 1-TW 1-TY M 1-FE
87-355 67-421 

SSSS~ ~SS55 
87-420 gyp_ 

m 
p~ 67-422 

18 B 
67-423 87-357

THV 2 
--•1 F-- 1-1/2° =i 1_1/2• .~ f°-s 

2 THV

co PEN. RM CLR PEN. RM CLR co
TO TO 1-67-10387 (~L 637.0') 1_FCV Q % 1-FCV (~L 737.0') 

TO TO
P 10' O 12 GPM 2255 P = 10' a 12 GPM i-67-10388

5757 9738 SS 67-342 311 87-344 
2-1 2° SS 8887 86881-87 4 .- .I 2-1/2' N / L-- 1-67

8117 
IM 

I ~2' 2_~ 2_~ r 6118
1-FE 1-TW 2° 

1A-A 
1-TW Y 1-TW 

18_8 
1-TW 1-FE

67-343 67-408 SS 67-408 p c+H 0 67-410 67-411 67-345
THV 

c COOLER
HASE 

-4-. 
DR DR ss D PIPE CHASE CLR c 

THV

2 1 
(OPe875• i 18 CPM 

1 2 2 1 (~P 8915 0 15 GPM 1 2

TC TC

8847 6948
9

0-TCV
87-1050-A

D RM
ND FE Tl 3•

F 6
67-196 

0 67
67-312 x

619A
1_1/4•

ELECTRIC 8D RM A/C CONDENSER

((k 692.0' )
P = 10'6 440 GPM

DESIGN FLOW =_300 GPM CONTROL BLDG - -

AUXILIARY BLDG

3/4'

VENT
0-87
614A

0-57
815A

OORROSION
TEST SECTIONS

2
i

m^ c c C 1 2
1/2• VENT 0-67-10398 TC 2 i TC 0-TCV TC TC

0-67 0 87 0 87 SS )+ S 087 67-1052-8 8687 8898
8148 

^~ 6178 5~8188
ss 8158 .~.W By g6

3• TW FE
f D 

9 
/67-313 x 67-314 67-200

q~ ELECTRIC BD RM 6189

"

G-67 1i/4•AL/C CONDENSER 1 4 2356 41
L 892.0'6 ~ 
P = 10'0 440 GPM HILLER DRAIN

NUN
LC

DESIGN FLOW - 300 GPM C 47®665-7 CONTROL DLDG
- - 

1/2' ORD F-2

NOTE:

1. FOR GENERAL NOTES AND REFERENCE DRAWINGS. SEE SHEET 1.

2. NOT USED.

3. BIOCIDE CIRCULATION VALVES 1-67-715A 1-67-7167 &1-67-7159
TO BE NORMALLY CLOSED. THEY ARE OPENED FOR 

a, 
GO DE INJECTION

OR OTHER MAINTENANCE ACTIVITIES.

* SEE NOTE 13 SH 1 AND NOTE 19 ON SH S.

UFSAR AMENDMENT 2

WATTS BAR
FINAL SAFETY

ANALYSIS REPORT

POWERHOUSE
AUX & CONTROL BLDG UNIT 1

MECHANICAL
COMPANION DRA►INGS: FLOW O W DIAGRAM- ESSENTIAL1-47W845-1,2.3.5'.7 

RAW COOLING WATER
TVA DWG NO. 1-47W845-4 R46

FIGURE 9.2-4



r 1_17_ 0-ISV-87-838
COOLING WATER B• 4• 838 ~~--~ } 4° By UCOOIMING. WATER

K DISCHARGE

tRD~C4-13 

~~~ i-I 
2-87-83~~ 2p~Rp473

I 1
1 ~ I

r11-

I I
OOMPR D TOTAL COOLER STATION AIR COMPRESSOR D
FLOW RATE (98.3 

~I 

18 PSI OP) 
C-ISV-87-1108 1/4°

!=RD

SCHARGE87-102 

ADERAIWO ER
0-PI  C3 oo

p_ppy 0-FSY 87-1-1104 1/4° 87-1114TC TO
-1100 87-1101, ~IS/18 O-RN-87-1112 87- 0-11 C 8888 _

S 1>\̀: 0-87- D-87- 8108 910A G 
6°2° 0-TOO AFTER 0-FS I ° 0-TOO 838D 637D 

O-FE SEE NOTE 33 [~ 0.87-
1 0-~- 87-1103 COOLER 67-1108 ro 87-1110 0-THv_ 87-211 AND NOTE 41 o

827D 
1 9 

-1111
0-TI 0-TI 1 Sg'

SET o 87-1103 
OIL 

6 

ER O, 

67-1110

80 PSIG ~• COOLCLR- "a c SEE NOTE 40y° 32-4909 
b

0-~- )-RFY-87-1115 

[0E705

INE BUILDING
8260 SET s 78 PSIG FUNNEL ®O~N3D~AINAGE

.0

N I i VENT (TYI

C_THV- 
+ 0-67-SlOA

87-6330 SEE NOTE 4
I STATION AIR COMPRESSOR C 1 sTNox"zi5°I

0-087-10148 C-87-
COMM'RESSOR C TOTAL COOLER FLOW RATE 5138

{54 CPM 033 PSIAP) /C/ _
0 
-8820 - Q CLR-32-270 

-0041

VENT VC~~easse-

INTER

O-HTV-67-662C 
COOLER F O-RN-67-8830TO TC 

067 
~ 1

O_THv_ f 0-67-630C 87- 218 ~.J7

87-632C  2° 
0-1.WAFTER S 0-T, 1k 

SEE

__87-12198 COOLER X 87-12191
67- 

AND

827C 0-6350 L - - - -
a-TI OIL D-TI

9 87-12198 COOLER 8 8 87-12181
I ~ - -O-CLR-32-4908 ~ 1
I 1
I 1
I I

STATION AIR COMPRESSOR B ~f j

57-535
87-8338 COMPRESSOR TOTAL COOLER PLOW RATE

I84 GPM 038 PSIAP)
"P 0-PI O-PI 1

-8828 0-OLR-32-26 -6838
INTER

O-RN-87-8828 
COOLER 

87_7217 O-RN-87-8838 ~ ~
0-87-6308 0-87- 899/-

1 2° G--8 28 ~ 2y 
S 1~' 8996 8991

p-TW AFTER O-TW FE 4° NPS X S° STORZ TYP

C-67- 67-12208 COOLER X 67-1220A 0-97- 0-87-210
1 8278 p_TI OIL 0- TI 

8388 I DETAIL A5
1 9 67-12208 COOLER 8 8 67-1220A

1 O-0LR-324807

I I

0-THY-
87-535A

STATION AIR COMPRESSOR A j
I I

COMPRESSOR A TOTAL COOLER FLOW RATE
(54 OPM 038 PSIAP)

"v 87 662A - 0-CLR 32-28 
O 
883A

INTER

0-RTV-67-662A ~o COOLER 
67- 216 O-RTV-67-883A 

V 0-87- 0-07-V
0_87_ 0-THV-~ o S 1 GODS 9001
627A 67-632A 2° 

0-TOO AFTER Q-TW FE
67-12150 COOLER X 87-1215A 0-87- 0-87-204

0-TI OIL o-TI 
836A1 8 87-12130 COOLER 8 8 87-1213A

1 0-CLR-32-4908

I I

0-67
I

881 4° ®A®ERNDIDCFIRE NOTE:
pj®C8T8o-j. THIS CONNECTION SUPPLIES

WATER q• COOED G-10 
OPERATION OFITHE
STATION AIR

0-67- LO COMPRESSORS

TURBINE BUILDING 626A H

AUXILIARY BUILDING 0-PS 
G 

0-PSI -FI
-67-206 -67-206 q -87-209 -67-209

0-FCV  0-FCV

0-67-984A 0-67-986A -87-203 67-208 _ 0-87- 0-87-

1 8258- 
8671 988Ao s7-szSA

O-FE 3~ 8° Q-FE
-87-208 

OS SS 4 4 SS OS 
-87-209

I 1

mR0i RE I

MAIN SUPPLY
HEADER 28

WORD D7

14' SLAIN SUPPLY
HEADER 2A

COORD DB

- - - - - - - - - - - - - - - - - - - - - - - - - - - - -

10° 14~

ADDITIONAL DIESEL
8°NMPSxB'

GENERATOR

_A
sraez

7 NO 

o-67- 0-17-

SEE NOTE 3 
517A 512A

V0-87- 
Q.7-728081

•87-8181

(TYP) C G TYP)
~NOTEE 41
 ... G-87- D

8181 811A
O 1.1 PS

SEE NOTE 42

SEE DETAIL AS-cc~
G-HTX-82-720A-

SEE NOTE 42- /_

813,1 NOTE 41
, 0-081-t00L

FCZE

C

C 

-~

1 P) -

OOTE 3

TO STATION
-980 DR 0-FI

87-78 0-87-879

828A 828.

`7 0-FE

,e 
0-87- 

67-77 67-78 8;

di 315A

0 STATION DR

981 OR 
STATION 

C-FI 
m m

s7-80 ~ I

8281 8288 w
c

0-TW O-FE
87-79 87_GC 

o0-87-
310Adm -HTX-82-7208

DR
TO STATION DR

MAIN SUPPLY NOTE:

CCU
HEADER to T

®
HpETg~ VVALLVE 

tSgDRRAL
IN
g
TH
E
:~DIE ELL GENERATOR JACKET

A8 THEYRARE NOT PART 
OFDTHERRC®ESYSTEMT EXCHANGER.

14° HEADERR19SUPPLY

COORD 68

NOTE 38 CONT:

2- v- ER ill oil 1E WI-A ill-T
2-RFV-67-1024-A 130 PSIG

-1
2-RFY-1024-8 130

2-RFY-67-1024-C
2-RFY-67-1028-A

150 PSIG
160 PSIG

2-RFY-1024-D
2-RFY-1028-8

130
160

2-RFY-67-1028-C
2-RFY-67-1029-A-A

180 PSIG
160 PSIG

2-RFY-1028-D
2-RFV-1029-9-8

180
160

I -TEN-4 ill oil 1:f-:01 ill
2-RFY-87-1034-A 160 PSIG 2-RFY-1034-8 180
2-RFY-87-1033-A
2-RFY-67-1038-A

1a0 PSIG
160 PSIG

2-RFY-1033-8
2-RFV-1038-8

180
160

2-RFV-67-888-1
2-RFY-87-388-0

160 PSIG
180 PSIG

2-RFY-11
2-RFY-388-D

180
1802_v-- ill oil 1-v_-~ if!

2-RFY-67-382-C 180 PSIG 2-RFY-382-D 180
2-RFV-67-339-A
2-RFY-67-10281

180 PSIG
160 PSIG

2-RFV-339-B
2-RFY-67-10280

1110
180

2-RFY-67-10288 180 PSIG 2-RFY-67-1028D 180

39. AUXILIARY BUILDING SECONDARY CONTAINMENT ENCLOSURE (ABSCE) MUST BE
CONSIDERED WHENEVER SYSTEM BREACH WILL OCCUR IN NORTH/SOUTH VALVE
ROOMS (AID ! All). BEFORE PERFORMING ANY SODIFICATION/MAINTERANCE
ACTIVITIES IN ROW A10 ! All ENSURE APPROPRIATE PRECAUTIONS ARE
TAKEN TO MAINTAIN ASSCE BOUNDARY.

40. CHECK VALVES 0-87-3081 0-87-3088 0-67-513A AND 0-97-3138 HAVE HAD
THE INTERNALS REMOVED 11'0 PERMIT REVERSE FLOW WHEN REQUIRED.

41. HEAT EXCHANGERS Ohl AND OA2 HAVE BEEN DISCONNECTED FROM THE 8°
SUPPLY PIPING AND THE HEAT EXCHANGER ISLETS HAVE BEEN BLIND
FLANGED. THESE BLIND FLANGES ARE NOT TO BE REMOVED FROM THE HEAT

PPOOINTTSS REEMMAIN ASUPREVIO SLY ESTABLISHED AND 
APPROVAL.

CONFIGURATION
CONTROL OF THE CLASS G PIPING EVEN THOUGH IT WILL NOT BE USED
DURING NORMAL MODES OF UNIT 1 OPERATION. THE CLASS G PIPING AND
COMPONENTS ARE REQUIRED FOR U1 OPERATION FOR CONVENIENCE AND
CAN NOT BE REMOVED.

42. 1-FOV-87-72 AND 2-FCV-87-73 ARE POSITIONED OPEN AND POWER REMAINS
REMOVED. ONLY THE OPEN FLOW PATH THROUGH THE VALVE IS MAINTAINED
WITHIN CONFIGURATION CONTROL.

43. NOTE USED.

DISCHARGE
SADER B

WORDt B7

33

44. HEX STOP NUTS HAVE BEEN REMOVED AND A NEW DRIVE SLEEVE AND WORM GEAR
TO ALLOW FOR 360- OF OPERATION HAVE BEN INSTALLED FOR THIS VALVE.

43. WBN IS IN THE PROCESS OF QUALIFYING LOWER COMPARTMENT COOLER COILS AS
SEISMIC I AND RE-RATING TO A NEW PRESSURE EMPERATURE. COILS WILL HAVE
ADDITIONAL TAG ADDED WHEN RE-RATING IS LETE. THIS WILL ELIMINATE THE
NEED TO CUT-CUT AND REMAKE FLANGE TO PIPE WELDS. WHEN THIS QUALIFICATION IS
COMPLETED, MAKE AND DOCUMENT THE WELDS AS SECTION III CLASS 3 (NA CLASS C).

48. VALVES 1-ISV-67-1117 1-ISV-87-1118 2-ISV-67-1118 AND 2-ISV-87-1120, CAN
BE OPENED BY OPERATIbNS TO CROSS TIE THE to ! 2A HEADERS AND THE 18 8 28
HEADERS TO REDUCE STRAINER DIFFERENTIAL PRESSURE.

47. THE PIPING BETWEEN THE STANDPIPES (HYDRAULIC GRADIENTS) AN)D THE VALVE

QUALIFIED FOR RE BOUNDARY(REF. N3-07-4002).
N3D87-400202). BEEN

APPENDIX R A ENVIRONTABLEMENTAL  QUALIFICATION VALVES

VALVE APPENDIX R POSITION
(SEE NOTE)

COMMENTS NTS
NOTES

0-FCV-87-0181-A POWER DISCONNECTED - CLOSED VALVE DOES NOT REQUIRE POSITION CHANGE. 26
1-FCV-67-0022-A POWER DISCONNECTED - OPEN CLOSE FOR ISOLATION OF HEADER ONLY. 23
1-FCY-87-0024-8 POWER DISCONNECTED - OPEN CLOSE FOR ISOLATION OF HEADER ONLY. 23
1-FCY-87-OO81-A POWER DISCONNECTED - OPEN CLOSE FOR ISOLATION OF HEADER ONLY. 23
1-FCV-67-0082-8 POWER DISCONNECTED - OPEN CLOSE FOR ISOLATION OF HEADER ONLY. 23
1-FCV-67-0127-A I POWER DISCONNECTED - OPEN CLOSE FOR ISOLATION OF HEADER ONLY. 23
1-FCY-87-0128-8 POWER DISCONNECTED - OPEN CLOSE FOR ISOLATION OF HEADER ONLY. 23
1-FCY-87-0147-A POWER DISCONNECTED - CLOSED DO NOT CHANCE. REALIGNS FLOW TO OCS HX 28
1-FCV-67-0188-A POWER DISCONNECTED - OPEN CLOSE FOR ISOLATION OF HEADER ONLY. 24
1-FCV-67-0170-8 POWER DISCONNECTED - OPEN CLOSE FOR ISOLATION OF HEADER ONLY. 24
1-FCY-87-0188-A POWER DISCONNECTED - OPEN CLOSE FOR ISOLATION OF HEADER ONLY. 24
1-FCY-87-0180-8 POWER DISCONNECTED - OPEN CLOW FOR ISOLATION OF HEADER ONLY. 24
1-FCV-67-0223-A POWER DISCONNECTED - OPEN DO NOT CHANGE, REALIGNS FLOW TO COS HX 23
14CV-67-0488-A POWER DISCONNECTED - CLOSED DO NOT CHANGE, REALIGNS FLOW TO COS HX 26
1-FCV-67-0478-8 POWER DISCONNECTED - OPEN CLOSE FOR ISOLATION OF HEADER ONLY. 23
2-FCV-67-0022-A POWER DISCONNECTED - OPEN CLOSE FOR ISOLATION OF HEADER ONLY. 23
2-FCV-67-0024-8 POWER DISCONNECTED - OPEN CLOSE FOR ISOLATION OF HEADER ONLY. 23
2-FCV-67_UUSl_A POWER DISCONNECTED - OPEN CLOWFOR ISOL ATION OF HEADER ONLY. 23
2-FCV-67-OOa2-B POWER DISCONNECTED - OPEN CLOSE FOR ISOLATION OF HEADER ONLY. 23
2-FCV-67-0128-A POWER DISCONNECTED - CLOSED DO NOT OPEN U1 2 INTERFACE. 28, 28
2-FCV-87-0147-9 POWER DISCONNECTED - OPEN CLOW FOR ISOLATION OF HEADER ONLY. 23
2-FCV-67-0223-A POWER DISCONNECTED - OPEN DO NOT CHANGE, REALIGNS FLOW TO COS HX 23
14CV-67-0088-A POWER DISCONNECTED - OPEN CLOSE FOR ISOLATION OF HEADER ONLY. 37
1-FCY-87-0087-8 POWER DISCONNECTED - OPEN CLOSE FOR ISOLATION OF HEADER ONLY. 37
1-FCY-87-0148-A POWER DISCONNECTED - CLOSED MAY BE OPENED DURING UNIT OOOLDOWN, MODES 4,5,8 28
2-FCV-67-0088-A POWER DISCONNECTED - OPEN CLOSE FOR ISOLATION OF HEADER ONLY. 37
2-FCV-67-0067-B POWER CODISNNECTED - OPEN I CLOSE FOR ISOLATION OF HEADER ONLY. 37
2-FCV-67-0123-9 POWER DISCONNECTED - CLOSED DO NOT OPEN, U1/U2 INTERFACE. 28, 28
2-FCV-87-0124-B POWER DISCONNECTED - CLOUD DO NOT OPEN, U1 2 INTERFACE. 28, 28
2-FCV-67-0125-A POWER DISCONNECTED - CLOSED DO NOT OPEN, U1/U2 INTERFACE. 28,28
2-FCV-67-0143-A POWER DISCONNECTED - THROTTLED THROTTLED POSITION  REQUIRED FOR FLOW BALANCE. 32
2-FCV-87-0148-A POWER DISCONNECTED - CLOSED I NOT NEEDED FOR UNIT 1 ONLY OPERATION. 32

NOTE:

POWER DISCONNECTED MEANS THE ASSOCIATED BREAKER IS OPEN.

28. VALVES 1-FCV-87-147, 0-FCV-67-151 AND 1-FCV-67-458-A
ARE ADMINISTRATIVELY LOCKED IN THE CLOSED POSITION.
(WITH BREAKER OPEN) (APPENDIX R) REFER TO TABLE 1.

27. VALVES 0-67-SCOA THROUGH H ARE TO BE ADJUSTED THROUGH THE USE
OF ULTRASONIC FLOW METERS TO SUPPLY THE DESIRED PRELUBE FLOW OF 2
GPM TO EACH DEENERGIZED EItCW PUMP WITH ONE PUMP RUNNING IN
THE RESPECTIVE TRAIN. A MINIMUM OF 1/2 GPM IS REQUIRED SY THE
VENDOR BEFORE STARTING AN ERCW PUMP. IF A FLOW OF 2 t8'M CANNOT
BE ACHIEVED, THE HIGHEST VALUE ABOVE .8 OPM SHOULD HE USED.

28. NOT USED.
29. NOT USED.
30. ALL VALVES HAVE SUFFIX °A° UNLESS OTHERWISE NOTED.

31. FLUSHING CONNECTIONS ARE ADDED TO THE BLIND FLANGES
TO FACILITATE CHEMICAL FLUSHING. THESE FLUSHING CONNECTIONS
SHALL SE NA CLASS G.
FOR SPOOL PIECES C-SPPC-67-08888 AND 0-SPPC-67-OSB9B, FLUSHING
CONNECTIONS ARE ADDED TO THE BOTTOM OF THE SPOOL PIECES
TO FACILITATE CHEMICAL FLUSHING. THERE IS A 1° CAP WITH A 3 18°

HOSTING 
THESOCENTER 

 IN 
P~TT REMAIN ON THE 1° DRAIN LINES EN

RESS

32. NOT USED.

33. VALVES 0-67-511A, -5181 -6651 8858 888A AND -8688 ARE U1/U2
INTERFACE POINTS. VALVE§ ARE AGMINISTItATIYELY LOCKED IN THE
CLOSED POSITION WITH HANDWHEEL LEFT IN PLACE.

34. SOME CIDS ON THIS DRAWING HAVE BEEN CHANGED AND MAY DIFFER FROM
THE CIDS SHOWN ON OTHER DOCUMENTS FOR THE SAME COMPONENT. THE
ALTERNATE ID CAN BE ACCESSED IN MAXIMO AS NECESSARY
TO DETERMINE IF PREVIOUS CIDS EXISTED FOR A SPECIFIC COMPONENT.

3S. THIS VALVE IS A UNIT 1L2 INTERFACE POINT AND MUST BE CLOSED
WITH THE HANDWHEEL RE" VED. IF

VALVE 
HAS UNACCEPTABLE SEAT

LEAKAGE THE VALVE SHALL BE FITTED WITH A 1/18 INCH RED RUEWR
GASKET FULL SHEET WHICH EXTENDS OVER THE U T 1 SIDE OF THE
VALVE DISC. THE SPACE BETWEEN THE GASKET AND DISC SHALL SE
FILLED WITH A CASTING MADE OF SYLGARD 170 A 1 B SILICONE
ELASTOER.

38. THE DISC ON THESE VALVES IS MADE OF AUSTENITIC GRAY IRON, WHICH IS NOT
SUITABLE FOR RAW WATER SERVICE. REPAIR OR REPLACEMENT OF THESE
VALVES REQUIRES THE USE OF MATERIALS WHICH ARE NOT INCOMPATIBLE WITH
RAW WATER SERVICE. SPECIFICALLY PROHIBITED ARE AUSTENITIC GRAY IRON,
0984 0 ALUMINUM BRONZE NOT PROPERLY HEAT TREATED OR OTHER
MATERIALS NOT COMPATIBLE WITH RAW WATER OR COMPATIBLE ONLY WHEN IN
THE
ESPROPEIED IN THE PROCUREMENT 

(UNLESS THE PROPER HEAT TREATMENT
IS 

37. VALVES ARE ADMINISTRATIVELY LOCKED IN THE OPEN POSITION (MCC BREAKER
OPEN) TO ENSURE FLOW TO THE DIESEL GENERATORS, AND FOR APPENDIX R
CONCERNS.

38. THE SET PRESSURE (WITH NO BACK PRESSURE) FOR THE FOLLOWING ERCW
RELIEF VALVES IS LISTED BELOW:

COMPANION DRAWINGS:
0-47WB45-1,2
1,2-47,845-3
1-47W845-4
2-47WS45-7

NOTES CONTINUED:
18. THE FAILURE POSITION FOR NON-MANUALLY OPERATED VALVES IS

SOWN AS BELOW:
0 = OPENS WHEN IT FAILS
X = CLOSES WHEN IT FAILS
-0--  STAYS AS IS WHEN IT FAILS

16. ALL CLASS C PIPING IS SEISMICALLY SUPPORTED TO MAINTAIN
PRESSURE BOUNDARY AND THE HYDROSTATIC TEST IS WITHIN THE QA
PROGRAM EXCEPT FOR PIPING ON THE DISCHARGE SIDE OF DRAIN
AND VENT VALVES AND RELIEF VALVES WHICH DISCHARGE TO THE
ATMOSPHERE. SINCE THESE PIPES DISCHARGE ATMOSPHERIC PRESSURE,
NO HYDROSTATIC TESTING OF THESE LINES IS NEEDED. (SEE NOTE 22)

17. 
DIELEVSCLKDI ~EIRPROETIpEVC 9D VA AN HE OCEDINTH PROPER POSITION. 

18. ALL INSTRUMENTATION SENSE LINES AND VALVES SHALL BE OF
STAINLESS STEEL.

19. 
CACY S I SU OIL) ICO 

ARE 
RRSIB~IDAE A IOUNA LASS   ARSMICCORYBW NR 

AS

INTEGRITY.
20. 

EIICWAIEODAIHHREEBONARDNTGRIY 
Z ARE

SSMCEGRYIWWTPEESSURUDY IEGRT. 
21. FLOW DIRECTION FOR NORMALLY CLOSED VENT, DRAIN, RELIEF AND TEST

VALVES SHALL BE OUTWARD FROM THE SYSTEM UNLESS OTHERWISE SPECIFIED.
WHEN DISCHARGE IS TO ATMOSPHERE PIPING DOWNSTREAM OF THESE VALVES
SHALL BE CLASS G. UNLESS OTHERWISE SPECIFIED.

22. THE ESSENTIAL RAW COOLING WATER SCREEN WASH PUMPS to-A, 2A-A,

23.

24. VALVES 
11& 

2-- FFSV-07-170-8 FFSV-67j!-87-1808

EC
E
RI LLYWNC

®7
AT
S6 

EHO
APPENDIX R INTERACTION. REFER TO TABLE 1.

28. VALVE 2-ISV-67-537A IS A LAYUP BOUNDARY. VALVE IS CLOSED AND
IT'S HANDWHEEL IS REMOVED. VALVE HAS BEEN FITTED WITH A
1(18-INCH RED RUBBER GASKET, FULL SHEET WHICH IS INSTALLED
0 THE SIDE NEAR TO THE CBS HX THE SPACE BETWEEN THE GASKET
AND THE VALVE DISC IS FILLED WITH A CASTING MADE CO SYLGARD
170 A a B SILICONE ELASTOMER. PRIOR TO UNIT -2 FUEL LOAD, FULL
FUNCTION OF THIS VALVE WILL HE RESTORED. REFERENCE DCN P-03832.

WATTS BAR
FINAL SAFETY

ANALYSIS REPORT

9611,1111113 Im161&11
TURBINE BUILDING UNIT 1 &

MECHANICAL
FLOW DIAGRAM-ESSENTIAL

RAW COOLING WATER SYSTEM
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AUXILIARY CONTROL AIR COMPRESSOR B
DETAIL A7
(EL 757.0)

NOTE:

1. FOR GENERAL NOTES AND REFERENCE DRAWINGS, SEE SH. 1.

2. NOT USED.

3. BIOCIDE CIRCULATION VALVES 2-67-715A 2-67-7158 TO BE NORMALLY CLOSED.
THEY ARE OPENED FOR BIOCIDE INJECTIOA OR OTHER MAINTENANCE ACTIVITIES.

*SEE NOTE 13 SH 1 AND NOTE 19 ON SH S.

NOTE: INTERFACE HOLD ORDER H.O. 20011, 20015 PLACED ON INDICATED VALVES TO
MAINTAIN CLOSED CONFIGURATION.

UFSAR AMENDMENT 2

WATTS BAR
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COMPANION DRAWINGS: MECHANICAL
0-474845-1 28.5 
1-474845-4
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DETAIL Al
TYPICAL MSN CONTROL
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CONTROL  LOGIC SIMILAR HEADER 28 HEADER 28 ISOLATION VALVES AND STRAINER (_SAME AS 1,_ _

ERCW PUMP H-S 
TO ERCW PUMP C-A

CONTINUED O.1

HEADER 18 HEADER 19 ISOLATION VALVES AND STRAINER _ISO AS to 
0'471811-87-2

,— COOm, G-3, E-3

NOTES:

EROff pUp 0-8 1. FOR SYMBOLS OTHER THAN THOSE NOTED SEE INSTRUMENTATION AND
IDENTIFICATION STANDARDS. LATEST ISSUE.

2. FOR COMPLETE INSTRUMENTATION AND COMPONENT SEPARATION DESIGNATIONS

p
SEE CONTROL gDtIAAG

p
RAM.

C
1
p
-4718

p
10-87-1, 2, 3

R
, 4,

g
3,
R
OR 82111111 C-1, -2, -3, -4, -3.

3. 
TOItG. :RRUTDOWRRBOARD CPU AOFE 87~XXX ISFTO A*T EK)RE

IED

THAN ONE PUMP AT A TIME AEING FED FROM A SINGLE DIESEL GENERATOR.
4.°DIGITAL AND ANALOG LOGIC SYMBOLS ARE USED ON LOGIC DIAGRAMS TO

FUNCTIONALLY DESCRIBE THE PROCESS CONTROL. REFER TO THE ASSOCIATED
WIRING SCHEMATIC FOR THE ELECTRICAL. COMPONENTS USED TO IMPLEMENT
THE CONTROL SCHEME."

TRAVELING B. 00- S-67-028& 3~38ABA 40BBA 
B1 A D A,AG-8 

DISCONNECTEDINTED TO PREVE 
CASE OF 

NT SPURIOUS

18-B 
SEES OWWS 

28~ 
S.

THE SACKWASRR/FLUSR MASTER TIMER ACTIVATES AT 12 HOUR INTERVALS SYMBOLS.
1-471811-87-4 FOR A PERIOD OF BETWEEN 3 AND 20 MINUTES. * - LOCATED ON ELECTRICAL SWITCGEAR

7. VALVES 1 Aim 2-FCV-67-22 AND 1 AND 2-FCV-87-24 ARE ADMINISTRATIVELY y _LOCATED IN AUXILIARY CONTROL ROOMLOCKED IN THE OPEN POSITION. (WITH BREAKER OPEN) (APPENDIX R)
B. INPUT TO MICROBIOLOGICAL INDUCED CORROSION (MIC REMGVAL SYSTEM ♦ - TEST SWITCH

PUMPING STATION SUPPLIED ON CONTRACT 91 NA-75884A, DRAWING 1.
9. SEAL-IN NOT FOR 1-FCV-87-143, 2-FCV-67-143 A o-FCV-67-144.
10.

11. DURING CROSS TIE OPERATION, STRAINER WILL HE RUN IN CONTINUOUS BACKWASH.

NOTE 8

SEE DET Al J

ERCW PUNT
C-A RUNNING 

SEE MOTE

A

Q-PS 
HEADER

DECR§P 087-0482 
F

NO T 
STRAINER FLUSHING

STRAINER 2A-A
SACKWASHING

MASTER TIMER TO
to-A BACKWASH
SEE NOTE 6

MIN

STRAINER
to-A

SEE MOTE 11

COMPANION DRAWINGS:
0-47W811-67-SERIES-------LOGIC DIAGRAM
1-47W811-87-SERIES--------LOGIC DIAGRAM
2-47W811-67-SERIES--------LOGIC DIAGRAM
1-47W811-0-1------------LOGIC DIAGRAM INDEX ! SYMBOLS
2-47W811-0-1------------LOGIC DIAGRAM INDEX d SYMBOLS
0-47W61D-87-SERIES ------- CONTROL DIAGRAM
1-471611-67-SERIES--------CONTROL DIAGRAM
2-47W810-87-SERIES--------CONTROL DIAGRAM
1-47W845-SERIES----------FLOW DIAGRAM
1-451780-87-SERIES--------SCHEMATIC DIAGRAMS

WATTS BAR
FINAL SAFETY

ANALYSIS REPORT

POWERHOUSE
UNITS 1 & 2
ELECTRICAL

LOGIC DIAGRAM
ESSENTIAL RAW COOLING WATER
TVA DWG NO. 0-47W611-67-1 R2
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INUED
SHEET
W811-87-1

CONTROL LOGIC
IDENTICAL TO
1-FCV-87-81

-------------

ODNTON

LOGIC IS IDENTICAL TO LOGIC SHOWN ASDVE SHEET
1-47W811-67-3

I I
f ~►
L J

NOTES:

1. FOR SYNHDLS AND GENERAL NOTES. SEE 0-47®811-87-1.
2. DIESEL GENERATOR OC-S IS A SPARE DIESEL THAT CAN BE

CONNECTED TO REPLACE ANY OF THE OTHER DIESELS. OC-S
WILL USE THE MDR CONTROLS OF THE DIESEL REPLACED.

3. THE HEAT EXCHANGER INLET MANUAL VALVES ARE TO HE
POSITION® TO ALIGN DIESEL OC-S TO THE SALE TRAIN
HEADERS AS THE DIESEL BEING REPLACED.

4. VALVES 1 R 2-FCV-87-81. 1 R 2-FCV-87-82 ARE ADMINISTRATIVELY
LOCKED IN THE OPEN POSITION. (WITH BREAKER OPEN) (APPENDIX R).

S. THE LOGIC FDR 1-FCV-67-72 IS IDENTICAL TO
.
1-FCV-67-66

IS REPLACED BY 1~R67L72ASAND C ~RREDL~Y WNTACT RR0028~
IS CONTROLLED BY 1-HS-87-88A. (1-HS-87-72A DOES NOT EXIST).

6. THE LOGIC FOR 2-FCV-67-73 IS IDENTICAL TO 1-FCV-87-88
EXCEPT FOR A. 1-HS-67-SBC IS REPLACED BY 2-HS-87-73A A
8.) RELAY CON ACT 

ID
S RO1/X ARE CONTOLLED BY 1419-67-B6A

(1-HS-87-73A DOES NOT EXIST).
7. THE CLOSING CIRCUIT OF MCR HAND SWITCHES 1- • 2-HS-67-BBA AND

1- d 2-HS-87-87A ARE DELETED TO PREVENT SPURIOUS CLOSING OF
VALVES 1- A 2-FCV-87-68 AND 1- t 2-FCV-87-87 IN CASE OF FIRE.

S. 1-FCV-67-72 AND 2-FCV-87-73 ARE POSITIONED OPEN AND POWER
REMAINS REMOVED. ONLY THE OPEN FLOW PATH THROUGH THE VALVE
IS MAINTAINED WITHIN CONFIGURATION CONTROL.

9. CHECK VALVES 0-87-808A, 0-87-8088, 0-67-813A AND 0-67-8138
HAVE HAD THE INTERNALS REMOVED.

WATTS BAR
FINAL SAFETY

ANALYSIS REPORT

POWERHOUSE
UNITS 1 & 2
ELECTRICAL

LOGIC DIAGRAM
ESSENTIAL RAW COOLING WATER
TVA DWG NO. 0-47W611-67-2 RO

FIGURE 9.2-6



NOTES,
1. FOR SYMBOLS AND GENERAL NOTES. SEE 0-47®811-67-1.

2. 
ODIINB ERSE E~1I 6HE UCTONOATEA CONDITION AFFNGTf 

HAVEBEEN
 FUNCTION OF ASSOCIATED 

VALVES DURING AN ACCIDENT.

TO ERC6
RETURN
HEADERS

L'— 
,, '-'

J

----------------- UPPER CNTMT VENT COOLER 18
(SAME AS------------------ 

UPPER CNTMTMT VENT COOLER iD -----------------------

.._.___ .. 
(SAME AS tA)

WCLER~
PACKAOE A

TO EEHEADERSg RETURN

------------------ 
INSTRUMENT Ram 
WAATTEER COCOOLER PACKAGE B ---_~~

WATTS BAR
FINAL SAFETY

ANALYSIS REPORT

POWERHOUSE
UNIT 1

ELECTRICAL
LOGIC DIAGRAM

ESSENTIAL RAW COOLING WATER
TVA DWG NO. 1-47W611-67-3 R6

FIGURE 9.2-7



0
Z A-AUTO
H

Dc 
A-AUTO

K
P OPEN '2-HS~CLOSE

O PHASE R OPEN / 2-HS CLOSE ?-AUTO 87-87A

CNTMT ISM 87-89A
O 2-47W611-88-1

Z A-AUTO NORMAL 
z- 

2-HS CLOSE NORMAL

H 
57-84A

OPEN r2-HS CLOSE m NORMAL 

0'.
H 

87-83A 2-XS i 

-8 RoN _
X

NORMAL A.

T u 
# 2-XS

Q I AAUX - OPEN 2-HS CLOSE eb

U 2-XS 67-37C ~^

VF____ 
87-83 

AUX 
FF_ OPEN 8 CLOSE P-AUTO W ~"

T ---i F4I # 2-HS CLOSE. IUN

PAN 2-A-A
START SIGNAL
FROM CNTMT
VENT SYSTEM
SEE 2-47W811
(COORD 

0
-8)

OPEN

SEE DET Al
THISDRAWING 2- SMOVCONTROL SEE DET At

::~THISSEEDET At OPEN CLOSE OPEN CLOSE 67- _ _ DRAWING
THIS DRAWING MV~I

MOV CONTROL MOV CWITROL 2-TM  p-TIC
67-84 r CONTROL LOGIC

(Py~ IDENTICAL TO

I~

OPEN
-83 

CLOSE 2-F 2-TE
p-
67-84

0
2-F FCY

87_8 87-84 AIR 87-87 87-88

LOWER CNTMT VENT TO ER"
RETURNCOOLER 2-A HEADER A

P-AUTO
SEE DET Al

TSV THIS DRAWINGCLCSE 2-HS OPEN 67-88
87-88

S
SO PUMP
MOTOR RUNNING

TCV2-47W811-88-1.D-4
67-88

Rc PULP CONTROL LOGICMOTOR COOLER (IDENTICAL TO I2A1
L12-TCV-07-84_ J

PUMP
MOTOR COOLER
MO

2-
2A2 67-8B

CONTROL ROD
DRIVE MOTOR

L----------
OWE. CNTMT PENT COOLER 2-C MOTOR
COOLERS 2-C d CONTROL ROO DRIVE MOTOR -------------------~►TO

COOLER 2A
ERCW RETURN HEADER 29

HEADER 2A GAOLER 2C (SAME AS ABOVE)

OWER CNTMT VENT COOLER 2-9 RC MOTOR
COOLERS 2-9 R CONTROL ROD DRIVE MOTOR ~►

FROMCOOLER2-B (SAME AS ABOVE) TO ERCW RETURN
2-47W$11-67-3 CNTMT VENT 

E 
R 2-11 RO R HEADERS

— — — — — — — — — — ~COOLESS2 
 MOTOR

-------------------

~—

HEADER 28 AS 
ODDRIVE

D 

(g~TROLR

PHASE R
CNTMT ISOL
2-47WS11-88-1

CLOSE

MOV CONTROL

A-AUTO

DETAIL Al

PAN
START I~.I'LX̀ 1F~I
SIGNAL

T_ CONTROL LOGIC
I IDENTICAL TO I
L 2-PCY_67-130_ J

VENT

UPPER CNTMT VENT
COOLER 2A

TO ERCW
RETURN
HEADERS

UPPER CNTMT VENT COOLER 20
--------- (SAME AS 2A) 

--------------------

---------{
PER CNTMT

(SAME AS 
2A)YENT COOLER 28~--------------------

UPPER CNTMT VENT COOLER 2D
--------- (SAME AS 2A) 

--------------------

HEADER 2A

CONTINUED ON
2-47WO11-87-4

HEADER 28

TAP FROM WATER COOLER
REFRIGERANT LINE

TCV
67-118

INSTR RM
COOLER
PACKAGE 2A TO ERCW RETURN

NSTRUMENT ROOM HEADERS
-------- WATER COOLER PACKAGE -----------~►

28 (SAME AS 2A)

WATTS BAR
FINAL SAFETY

ANALYSIS REPORT

POWERHOUSE
UNIT 2

ELECTRICAL
LOGIC DIAGRAM

ESSENTIAL RAW COOLING WATER
TVA DWG NO. 2-47W611-67-3 R10
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OPEN ~~ 1-HS CLOSE \

\

STOP 

• /

NOTE 9 SEE DET Al
\_ ! 147W811-07-3 r

OPEN CLOSE 
CONTROL. 

TO IC
1-FCV-87-123

MOV CONTROL L J

1-F CONTAINMENT SPRAY 1-F
67-1 3 HEAT EXCHANGER 18 67-1 4

OPEN CLOSE OPEN CLOSE

~~ 
~I-

 HEADERWI 
RETURN

CONTAINMENT ME   )S'RAY HEAT EXCHANGER to
(SAME TO ERCW RETURN

HEADER to

ucnnco ~a

CONTINUED
FROM 1-47W811-87-3

g\\

AUXILIARY

NOR

TIMER
18 MINUTES
EVERY 00 HRS

OPEN ~~ 1-HS CLOSE m

\ 87-1"89 
to-A

♦ FROM PUMPING,
STOP STA

ST
TIIOONN FORE_

SCREEN WASH PUMP to-A

TY~PICAAL FOR 
ROLS 

SCREENS WASH
PUMP 19-B

SEE DET Al
0-47W811-87-1

OPEN STo? CLOSE

MOV CONTROL

—SEE NOTE 3

CONTROL LOGIC
SIMILAR TO ERCW SUPPLY TO
1-FCV-67-128 AUXILIARY BUILDING

L ~E NOTE 3-_ T J ONR07W$
11-COOLERS0-5 INUED

CONTINUED
ON G-47W811-87-8

RESET
T I RESET

DPD P> SP
67 4 to

3

TRAVELING SCREEN to-A
(CONTROLS SHOWN ARE 

NTA~ 
PUMP

YPICAL FOR TRAVELING
SCREEN 19-9 0-47W811-07-1

LOGIC DETAIL FOR FCV-67-205 Z 208
(REF SHEET 8)

NOTES:

1. FOR SYMBOLS AND GENERAL NOTES, SEE 1-47®811-07-1.
2. COOLERS ON HEADERS 2A A 28 ARE SAME AS THOSE ON HEADERS to d 19

EXCEPT FOR THE UNIT 2 ONLY COOLERS.

3. VALVES 1-FCV-67-127 AND 1-FCV-67-128 ARE ADMINISTRATIVELY
LOCKED IN THE OPEN POSITION (WITH BREAKER OPEN1(APPENDIX R).
VALVES 2-FCV-87-127 AND 2-FCV 67-128 ARE ADMINIISSTRATIVELY
LOCKED OPEN (WITH BREAKER OPEN)(NOT APPENDIX R).

4. NOT USED.

3. 1-HS-87-1239 HAS BEEN DISCONNECTED DUE TO APPENDIX R INTERACTION.

TO SCREEN WASH
PUMP 2A-A

WATTS BAR
FINAL SAFETY

ANALYSIS REPORT

POWERHOUSE
UNIT 1

ELECTRICAL
LOGIC DIAGRAM

ESSENTIAL RAW COOLING WATER
TVA DWG NO. 1-47W611-67-4 R10
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CONTINUED
FROM 2-47WS11-67-3

VENT

AUXILIARY

NOR

TIMER
18 MINUTES
EVERY SO HRS

WASH PUMP 2A-A

OLF RSCRE 
ARE

 WASHE
H

O
-B

CONTINUED
ON 0-47WS11-87-8

RESET
RESET

P >

TRAVELING SCREEN 2A-A
(CONTROLS SHOWN ARE 

TO EM 
PUMP

tYPICAL FOR TRAVELING L. 
SCREEN 2A-A. 28-8 0-47W811-67-1

EMERGENCY GAS
TRTMT SYS ROOtd
COOLER A0 (UNIT 2 ONLY)

TO ERCW RETURN
HEADER 2A

TO ERCW RETURN
HEADER to B.A. TRANSFER A AF' SPACE COOLER A (UNIT 2 ONLY)

(SAME AS EMERGENCY GAS TRTMT SYS ROW1 COME. A) --~~ 

--------- -------------------------------------------------------------------~
HEADER 2A I HEADER 2A

I
CONTINUED
FROM
2-47WO11-67-5

LOGIC IS SIMILAR TO LOGIC SHOWN ABOVE CONTINUED ON
0-47W811-67-8

HEADER 28 HEADER 28

L--------- -------------------------------------------------------------------~

FROM ERCW SUPPLY TO
AUX BLDG AIR COMERS
HEADER 28

— — — TO AUXILIARY CONTROL AIR CPRSR B-B (1-47W611-32-2. H-10 (UNIT 2 ONLY) — — — — — — — — — — — — — — —~►

THEADER— — —
— B.A. TRANSFER d AFW SPACE COOLER 8 (SAME AS EMERGENCY GAS TRTMT SYS ROOM COOLER A)(UNIT 2 ONLY) —

28ETURN
~►

— — —- EMERGENCY GAS TRTMT SYS ROM COOLER 8 (SAME AS EMERGENCY GAS TRTMT SYS ROOM COOLER A)(UNIT 2 ONLY) - —~►

NOTES:

1. NOT USED.

2. NOT USED.

3. VALVES 2-FCV-67-127 AMID 2-FCV-67-128 ARE ADMINISTRATIVELY
LOCKED OPEN (WITH BREAKER OPEN)(NOT APPENDIX R).

TO SCREEN WASH
PUMP to-A

WATTS BAR
FINAL SAFETY

ANALYSIS REPORT

POWERHOUSE
UNIT 2

ELECTRICAL
LOGIC DIAGRAM

ESSENTIAL RAW COOLING WATER
TVA DWG NO. 2-47W611-67-4 R4

FIGURE 9.2-8(U2)



CONTROL I NOTE 3
LOGIC

1 
LN

TOM1-FCV-97-4581 1-PCV
I EXCEPT OPEN 16(/-223
I ON LOSS OF I 

~,

TN-B POWER

L--------r-

I SEE
! CONTROL I NOTE 3
IL
I SIIMMILAR I 7- FM
I TO 1-FCV-67-2231 d7-222

1-F

s a
~. HEADER 18~~jLsEENOTE 3

-------- CLOSE

] CONTROL ]NOTE 3
LOGIC
SIMILAR TO 1 1-FCV1 1-FCV-67-128 1

I 1-47W811-67-4 1617-147
I (NOTE 2,3) I
I I
I OPEN

SEE

CONTROL 
!NOTE 3

I

LOG 
IC

TO I Z-FC1
12-FCV-67-126 16+7-147
! 2-47WO11-67-4 ! ~~
(NOTE 3)

I OPEN

TRAIN B
POWER
AVAILABLE

!-CONTROL LOGIC SIMILAR~1 ____
I TO 1-FCV-67-128 I 1-OONTRDL LOGIC SIMILAR,
L1_4711611 _87-4 

V 

1-FCV-87-146 

 
0

5! -CONTROL LOGIC SIMILAR-1
OPEOSE1TO 1-FCV-67-128 I

U-4711611_67-4_EE NOTE 3
TO ERCW RETURN

TO CCS SPENT
}► FUEL PIT HX'S

PP
T.R. BSTR t

COMPONENT COOLING
HEAT EXCHANGER C
(SPARE)

SEE
NOTE 5

COMPONENT COOLING
HEAT EXCHANGER B

HEADER A 0-F
67-1~4

M

I

TO ERCW RETURN HEADER A

POSITION B POSITION A

VENT

(2-FSV-67-184
1 -FSVI UNIT 2)

(2-PCV-87-184 1-FCV 67-i
UNIT 2) 87-1

HEADER 1A CS PUMP 1A
ROOM COOLER

FROM (2A UNIT 2) 0 (2A UNIT 2)
1-4711611-67-4
2-47w811-87-2 HEADER 19

(28 UNIT 2) 
_S CS PUMP 18 (28) ROOM COOLER (SAME AS CS PUMP 1A (2A) ROOM COOLER) ~►

OCS PUMPS a AUX FW SPACE COOLER A UNIT 1 ONLY S►

S OCS PUMPS a AUX FW SPACE COOLER 18 UNIT 1 ONLY S ►

CENTRIFUGAL CHARGING PUMP to (2A) ROOM COOLER (SEE NOTE 4) S~

S CENTRIFUGAL CHARGING PUMP 18 (28) ROOM COOLER (SEE NOTE 4) S ~

S 
RRECIPCOOLERjG CHARGING PUMP ROOM COOLER 1C (2C SEE NOTE 9) (SAW AS CS PUMP 1A S

R.H.R. PUMP to (2A) ROOM COOLER (SEE NOTE 4) S

—~ R.H.R. PUMP 18 (28) ROOM COOLER (SEE NOTE 4) S

SIS PUMP to (2A) ROOM COOLER (SAME AS CS PUMP 1A ROOM COOLER) S

S SIS PUMP 18 (28) ROOM COOLER (SAME AS CS PUMP 1A M= COOLER) S

PIPE CHASE COOLER 1A (2A) (SAME AS CS PUMP 1A (2A) ROOM COOLER) ~►

—~ PIPE CHASE COOLER 18 (28) (SAME AS CS PUMP 1A (2A) ROOM COOLER) ~►

PENETRATION ROOM EL 737 COOLER to (2A) (SAME AS CS PUMP 1A (2A) ROOM COOLER) ~►

PENETRATION ROOM EL 713 COOLER to (2A) (SAME AS CS PUMP 1A (2A) ROOM COOLER) ~►

PENETRATION ROOM EL 692 COOLER to (2A) (SAME AS CS PUMP 1A (2A) ROOM COOLER) ~►

—S PENETRATION ROOM EL 737 COOLER 18 (28) (SAME AS CS PUMP 1A (2A) ROOM COOLER) ~►

—S PENETRATION ROOM EL 713 COOLER 18 (28) (SAME AS CS PUMP 1A (2A) ROOM COOLER) ~►

—S PENETRATION ROOM EL 892 COOLER 18 (28) (SAME AS CS PUMP 1A (2A) ROOM COOLER) ~►

SPENT FUEL PIT PUMP A-A SPACE COOLER (UNIT 1 ONLY) ~►
(SAME AS CS PUMP to ROOM COOLER)

—S SPENT FUEL PIT PUMP B SPACE COOLER (UNIT 1 ONLY) ~►
(SAME AS CS PUMP to ROOM COOLER)

1- CONTROL LOGIC i
I IDENTICAL TO 1
L,_ 0-PCV_87-205 __J

NOTE:

1. FOR SYMBOLS AND GENERAL NOTES SEE 0-47W611-67-1.

2. SEE ALSO 0-47W611-13-1.

3. VALVES 0-FCV-67-151, 1-FCV-67-147 AND 1-FCV-67-458 ARE
ADMINISTRATIVELY LOCKED IN CLOSED POSITION AND VALVES
ADMINISTRATIVELY 2-FCV-67-147, 1 a 2-FCV-67-223 AND 1-FCV-67-478
ARE LOCKED IN OPEN POSITION. (WITH BREAKER OPEN) (APPENDIX R).

4. 1 a 2-FSV-67-168, 170,188 a 190 HAVE BEEN ELECTRICALLY
DISCONNECTED AT THE MOTOR CONTROL CENTER DUE TO APPENDIX R
INTERACTION.

S. 1-HS-67-1438, 2-HS-67-1438, 1-HS-87-1488, AND 2-HS-87-1488 HAVE
BEEN DISCONNECTED DUE TO APPENDIX R INTERACTION.

6. POSITION A: TO BE DETERMINED BY FLOW BALANCE TEST.

7. POSITION B: TO BE DETERMINED RY FLOW BALANCE TEST.

B. NOT USED.

9. ABANDONED IN PLACE FOR RECIPROCATING CHARGING PUMP ROOM COOLER 2C.

TO ERCW
RETURN
HEADERS

TO STATION SERVICE a CONTROL AIR CPRSR CLR A (1-4711611-32-1) (UNIT 1 ONLY)

TO STATION SERVICE a CONTROL AIR CPRSR CLR B (1-47W611-32-1) (UNIT 1 ONLY)

TO STATION SERVICE a CONTROL AIR CPRSR CLR C (1-47W611-32-1) (UNIT 1 ONLY)

TO STATION SERVICE a CONTROL AIR CPRSR CLR D (1-4711611-32-1) (UNIT 1 ONLY)

TO AUXILIARY CONTROL AIR CPRSR A-A (1-47W611-32-2, A-6)

MAIN CONTROL
ROOM A.C.
COND A x

-T(

ELECTRIC BOARD
ROOM A.C.
COND A x

-71
67-

MAIN CONTROL
ROOM A.C.
OOND B x

ELECTRIC BOARD
ROOM A.C.
COIO) B x

-T
67-1 8

SHUTDOWN
BOARD ROOM
A.C. CONO A x

SHUTDOWN
OOARD ROOM
A.C. COND B

FSAR

UFSAR AMENDMENT 2

WATTS BAR
FINAL SAFETY

ANALYSIS REPORT

POWERHOUSE
UNITS 1 & 2
ELECTRICAL

LOGIC DIAGRAM
ESSENTIAL RAW COOLING WATER
TVA DWG NO. 0-47W611-67-5 R2

FIGURE 9.2-9
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FLUSH
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1 -132 Y/I 1 R-132 L-803 I L-223
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0 
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S tAt R 1A2 COORD 8-1
-2,

DIESEL GEN HXS 2A1 ! 2A2
2-471870-87-2,

TBASINTf—~ }
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I
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PDS PDS
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C0MPANION DRAWINGS.
1-47W610-67-SERIES
2-471810-87-SERIES
047W810-87-SERIES

r------ 
L-10

FII
1 87-810
I 2-L-902

I Px

1 
87-B1C

FT

FT 1

87-81 
R-129 

0-m-27A
FII

278-129
IN I R-tee

FY Y/I I R-129
B1E P8

818

.r-- I R-129 I Y/I R-128
F61 

--t---.1.----B1A 1 -B1D Y2204A

IV
TP-15
R-128

NOTES.

1. FOR NOTES AND REFERENCE DRAWINGS SEE 1-47W610-67-1.

2. NOT USED.

3. ALL UNID PREFIXES ARE '2-' UNLESS OTHERWISE NOTED.

} ~_►CRTO 1TTIE

R-1322 
R-132

~~~~ 27A-228C
_

87-1 OAB 87-1 OAB/A 8-83

WATTS BAR
FINAL SAFETY

ANALYSIS REPORT

POWERHOUSE
UNIT 2

ELECTRICAL
CONTROL DIAGRAM

ERCW SYSTEM
TVA DWG NO. 2-47W610-67-1 R6
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00 
O-M-27A

2-HS j

87-4478

i 0-L-147A 0-Fic 0-td-27A
97 3A LOG _ 077E Q-EI

iR-87-43 
97-437A 4-R-743 87~3I ig 0-L-147A 1-R-143 C-L-147A C-L-147A T3110A 87-28A

SCREEN 1 0-PD 0-PI 

e.711
PD 0-PD MTR-67-28~ 

WASHto-A 1 
i87-433 

 
1 67-431 

1 
67-43PUMP0

L 1 .1___________..1__..1 1 87-28. 
0-M-27A

aL-,47c -T'-- 7777 I o-Hs _ axs ~.
-R-145 I O-L-147A i Lp(, _ 0-TE 87-28A -7 111 --- 87-280

~. 2 67-4916 
67_260 

D_TE 1
0

87
I 0-R-144 0-L-147A 97726E A-A 

1 R-128 
i-r_t 

1

7A-224E ANN 0-M-27A LOG O-PX - D 0-LI 
n LOG _ D-TE 

OX2.

Oq I 0-PS 

-R-128 
~A-2236

P2B02A 67-450 ANN 87-480 T3127A 87728E 
ANN 27A-223D 1-XI 1-HS - ~ 0-TE 

87-2881'~~/~.-\` 
87-29

87-434 87-434 A Fh 67-28H 
I 0-PI D-td-27A
I

O-L-147C t-SIS OUTBOARD _ TE --------j '-?-' _
0-PS tdTR-87-434 67-458 (RIVER LEVEL) 

LOG 
.7_2"r
7 29A

87-480 
4 I / T3128A 87-280 0_pT 0-L-202 0-M-27

I u I 1-SE 87-28 
a 87-286 67-286 

_L-202

BEARING PRELURE I I 67_435
AND COOLING _1~-L-147i10-L-1470 TRAVELING LOG _ 0-TE_ __ 

Z 
'~\I..~'

T3112A 87 30A
i

0-M-27A

________-._ 
87-31A

Q-m-27A

87-22A 87-22 87-220 < 
r

MTR-67-32

O-TE

0-EI

-516161 {R)
T^S rte. 2 A-2 C

67-3CO

077E

0-M-27A

O-tLS Q-XS Q-tiS

87-32A 87-32 _-- 87-320

I 
1-PX7-R-143 

~8 -PDS 
s I W

87 1-HS 87-8A - 67-8AA/6 67-9A6/A 8-51 o
~- To-

29A
I M_2~ 1-L-413 MiR-87-8 CATCHTIE6730D 

0-TE

87730E 6-A
1

--1-R-128 +-r-'t 1

MTR-87-22 I t PD 
1 

Too BpgIN 
w 

w_ TO 2A-A
LOG ~ r 1-L-413 67-8A~ 

1
1-L-413 c

Owl _ 077E
30A 87730E

0-PX O I 1-R-128

87-33

FD2108 I ,p 1-PI I 1-PI

,2I7r~A~~g7'p24-Z11I 
87-22 87-8A 

97 
M L 67-96-0_.N.E

87-3261 L
/

! 
87P33I 7

TE-3~
I _.y.-_0-PI 0-M-274p L-..--• tp_p BACKfASfi ~' ' MTR-67-9A8733A_

31A 87-3OH

077E z

0-PT 0-L-202 
0-M-27A

87-33 
8 

87288 
87P338 

L-202 
1-PX1-R-143 1 ,1-L-413 1

0 87-9F 
/1/'P~~ 

B/-eD _R-143 1 I
T3113A 97-306 I "T , t-PX -9A I

TO YARD DRAINAGE

1-R-127 1-R-127x__ 87-81 I/I 
1-FM 3-1~ LOO

=/= 1-FM 
I-_____ 

87-81. Y2201A
N g7_g, •~ 87-816 i 1-R-127

1-FS NOTE 16
_. _.

I M 1 FLUSH 1 z 87-81A
________ _________________ ___________J 1-R-143 I , 7

1-SPV-87-434 - I 
1 

0-L-202 13pg,y 1-R 1431 Vtp
0-p3 ERCB PUMP C-A RUNNING 0-PS ERCR PUMP D-A RUNNING

87-0482 
E NOTE 13 0-M -27A 1 1 87-0483 

EMOTE 13 
Q-M-27A 

8778E 
1 

87-86 - I
I I / 87-8DD/E 87-8DE/D 1

LOC _ 077E Q-EI LOG _ 0'TE  I A 1 0
T3118A 87-34A 

r__________r_ 
87-..A 1 1 T3120A 67-38A rt 87-38A I/ I ~(~} L- 1715 NOTES:

MTR-67-437 
MdT _87_ _67_40 1 

t-tMS tZ R 
M 

87-8A 1. FOR INSTRUMENTS WITH .11. REFERENCE CONTROL DIAGRAM

SCREEN 
27Ap-NE225D 

G ® R 
0-EI 1 

}}e(`( 0-EI 67_66 THE ES
G R }:{ 1".{ }:{ 87-38.00 2. THE ESSENTIAL RA® COMING WATER (ERG®) SYSTEM IS A SHARED

WASH _ 077E 87-356 , , I I 0-TE O-M-27A 87 1-R-128 FACILITY SERVING 80TH UNITS 1 AND 2. 7HE SYSTEM IS DESIGNED
PGA' 2A-A O- I I KN , 0-M-27A TO PROVIDE AN EMERGENCY OR CONTINUOUS SUPPLY OF COMING WATER

a ~'3'~ 0-HRi 07X5' Q-HS KN 87-380 0715 07X5 _ _ Q-HS Q-PX 0-PI TO ESSENTIAL PLANT EQUIPMENT.

O-L-1470 2'818 

OU4.E

_ 
87-18A 3. THE PRIMARY COMPONENTS OF THE SYSTEM ARE 8 ERCW PUMPS AND

0-M-27A  LOG D-TE M-38A 67-38 _-- 87-380 I I LOG _ 077E 87-40A 87-40 67-400 87-18
2-PI g7~,gg (RIc J I T3133A 

,-L-143 1-R-12 
A m ASSOCIATED PIPING, STRAINERS, AND VALVES.

2-XI 2-HS 87-34D 87-38. 

L

4. UNDER NORMAL OPERATING CIRCUMSTANCES COOLING WATER IS SUPPLIED IN
67_437 0-TE 1 f --____-- I 0-TE _0-P 

z THE OPEN CYCLE CODLING MCOE TO THE VARIOUS COOLERS CO HEAT
87-438 2-RE< 97-S4E C-A -- 128 i-r-'1 87I 67-38E D-A - 1R18 Y 87-18  --ter--~- 87-18 R EXCHANGERS BY THE ERCW PUMPS.

87-438z 
,3_,26t-R-12827p~22g8 

ERM IS SUPPLIED TO EACH UPPER AND LOWER CONTAINMENT AND CONTROL
- MIR-87-439 LOG _O-TE O-PX 0~1_077E O-PX 

0-FLS 
I ^ V Q-PI 1-L-143 1-L-10 ROp DRIVE VENTILATION COWER THROUGH A THROTTLING ACTION VALVE

T3133A87734E 87-37 
0-PS ANN 87738E 87-41I 0-PS   ,_FI a : CONTROL ED BY A TEMPERATURE INDICATING CONTROLLER. MANUAL ANO/EON 

0-TE 87-568 87_S7 077E 87-408 87_¢, S467-188 9~ AUTOMATICOVERRIDE TO FULLY CLOSE THE CONTROL VALVE IS PROYID D
I 87-820  FOR SY MEANSW A HAND SWITCH AND/OR LOGIC SIGNAL.

0-L-147C 0-L-1470 T -3~' I -_-___.t._0-PI O-Md-27Ai T 
-386 

I ,j,___.f._ 0-PI 0-W27A 
STRAINER 2A-A ~ 6. ERCW IS SUPPLIED TO EACH AIR CONDITIONER CONDENSING UNIT THROUGH

2-PI LOG ____-- 87-37A LOG  

L-7-'

___-~ 8741A j..._ A WATER REGULATING VALVE CONTROLLED Bf COOLING COIL PRESSURE.

T3134A0_pT 0-L-202 T3137A 87-38H 2 V 7. I
(
N GENERAL, ERCW IS SUPPLIED TO EACH COOLER 

AND ) 
OR HEAT EXCHANGER

0-PI I1 -PM 1-L-118 AC
CT
TIEORN VALLVVET~TRMLEDEBY A HHAANDSSWITT gTEMPRAATURE SWITCOOHF 87-37 0-L-202  0-L-202

8 87-379 1  I 87-418 0-M-27A 87-820 MANUAL VALVE, LOGIC SIGNAL, OR A COMBINAtION OF THESE.

_ LOG _ 077E I 8, A FLOW ELEMENT IS PROVIDED IN THE DISCHARGE LINE OF EACH COOLER
I LOG 67-3 i .~ 1-FI LOC 1-L-119 1-L-223 OR HEAT EXCHANGER FOR USE DURING SYSTEM BALANCING. BALANCING T3118A 87-348 TS121A 87-388O-L-202 I I 87-62 Y2202A I ® IS ACCOMPLISHED BY SETTING THE DESIRED FLOW RATE THROUGH EACH

°dw 0-PS~ - 1-F PIECE NE EQUIPMENT BY MEANS OF A MANUAL THROTTLING VALVE IN
1-R-131 1-R-1311 - THE DISCHARGE LINE.

ma 87-482 1 87-820 87-820
L_ J =/= 1-FMd =/ 1-FM 

1-FE 
S.

CRITERIAI POOR ENTIACAI.TRAB CWOOLIHPEC, iR SYSTMEId ®B--I40OU-18.________________ ___________
0-L-201 87-828 87-82. 1-L-223 1-F -82 10. INSTRUMENTS ASSOCIATED WITH BACKUP CONTROL AND MARKED WITH

0-L-201 g NNIN 0-P ~~ P(RdP P-S 
RUNNINO13 1 M~P {- 67-62 OPASTETERRIYSCA.VE)OWR=8H.9KV SSHHUUATDDEODWN BOARDS. INSTRUMENTTSSTCOG-Ps ERCW PUMP E- 

EUNOTEC73 
SEE NOTE 1-R-131

87-0484 
NOTE 

0-M-27A -M-27A 1-PX 1-FM 1-R-131 ASSOCIATED WITH BACKUP CONTROL WILL RE LOCATED IN THE AUXILIARY
__.--1--.___ __1.__ ____ 0 CONTROL ROOM ON PANELS INDICATED ON THE DIAGRAM.

LOG _ 0 T ----__---- _ 0-EI LOC _ 0-TE 0-EI 87-82 1- -131 87-82A 11. HLS-87-288 329 389 409 518 A SSB ARE DISOONNECTED TO PREVENT SPURIOUS
~' TS114A 67-45A r 67-48A TSi16A 97-49A ------

____r_ 
67-80A 1-FS 1 OPERATIOI 3 PUMPS A-A, H-A, C-A, D-A, C-B • F-B IN CASE OF PIKE.

IJ 

DIESEL GEN CC-S RE'S
DIESEL GEN 12. TRANSFER SWITCES 1-XS-87-431 -440 2-XS-87-437 MO -447 ARE

MTR-87-440 MTR_g7_¢7 M,TR_g7_g,_ _~ ~'~{ 0-EI KK'S 281 d 282 87-82 NOTE 18 0-478870-87-6, LOCATED ON 480V C R A BUILDING VENT BOARDS 1A1-A, 181-8, 2A1-A

2 
0-EI C 

R M 87308 
C 

R 
AND 281-9 RESPECTIVELY.2-478810-87-2A,

m 077E 87-488 077E 0-M-27A - DIESEL GEN HTXS 191 ! 192 >.. 13. INPUT TO MICROBIOLOGICAL INDUCED CORROSION (MIC) REMOVAL SYSTEM
SCREEN 0-M-27A SUPPLIED ON CONTRACT 91NNA-73934A, DWG 

CORROSION
60001.RHf t-478870-97-2,WASH 67-4SC 0-HMS 0-X5' 0715 KN 87-490 0715 07X5 0715 _ ~0 14. NOTE DELETED

-OAP 18-8 qQ   TO CATCH
p LOG _ 077E 87-47A 87-47 87-470 LOG _ 077E 87-S1A 87-51 87-SRC BASIN f-~ } 15. REFER TO TABLE A8 FOR ADDITIONAL DIGITAL COMPUTER POINTS

0-L-147. -S..\OUTBOARD T3138A 87-43. T3141A 87-48. CROSS TI (POWER AVAILABLE. PGA' RUNNING. ETC.).
0-M 27A1 ~.= 87-44, (RIPER LEVEL) 077E 1 87 

0-TE I 87 1-R-140 
TO 28-8 } 16. 1-FS-67-61 A 1-FS-67-62 ARE IN LOOP ONLY FOR CONTINUITY.

1-XI 1715 87745E E-B -------1-T--7~ 87749E F-B -------+-r-7~ 1 R 140 
FLOW

87-440 1-R-131 1-R-131 1 TEST
`i 27A-228E 87-445 87-445 1'SE I 1-R-131  1-R-131 1-PX PDB -M'DS _

LOG _ Q-TE 0-PX 0 27A-227A LCO _ Q-TE 0-PX 

~07-5191
2B 87-t0 -67-10AA/6 67-1aABIA87-441_

IS 

QMTR-87-445 TRAVELING T3136A 87748E 
077E 

87-48 87-4781 8-81 
T3142A87-48F O_.N.E 87-82  

ANN I REVFpERENCE DRAWINGS:
SCREEN I 87-4887-82 77-07 1-L-412 

T7 450 SERIES-7777--MECHANICAL-ESSENTIAL RAW COWING WATER PIPING
-L-147D~ 1 M 

18-6 67-436  87-486 1 

__ 

1-L-412 87_7 Op 
I1-L-412  4 

8I -I  0 PI O_M_~p 

L.77.2

____I--- 0-PI 0-M 27A I 1-PI0,1,2p-~4}7788810-330~ SERIES-ELECTRICAL-CONTROL DIAORAM-CONTAINMENT VENTILATION
G-T -____--  87-48A LOO _ D-T '-1-' 87-S2A ,-PI 8~~,2-47181 87 RJWLWIC DIAGRAM-CONTAINMENT VENTILATION10-L-147. 0-L-147. -SPV-87-445 0-M-27A 0-M-27A 87 67_108 LCiIC DIAGRAM-ESSENTIAL RAW COWING WATERT3140A 87-481 O_pq 0-L-201 T3143A 87-491 01 0- 87-t0A M I 27A-2240 4477®®pJµqgg SE IgS. I LINO WATER

REARING 
1-PS 1-PI 

87-48 
0-XS 0-PI 0-L-201  

O-PI O-L-201 1 L_____ 47®820 SERIES-_-_-__IA tIH~A jCa~Cg

PRELURE 67-448 67-448 87-288 MTR-87-10
AND COWING 

Q 67-287 87-488  87-328COMPANION DRAWINGS: 1-478810-67-SERIES
MIX`  O-TE LLL LCO  O-TE0 1-R-140 18-8 BACKWASH I 2-478810-87-SERIES

i70~. I 0-478810-87-SERIES~~ T3115A 67-458 I I T3117A 67-488 I ,-Px 1-L-412 I
j ' 87_,~ t-PDT 0 1

MT

R-87-447 0~.D1 0-M-27A I I I I 1-L-412 -tit-R-140 
t0A 

I

1-R-140 97-447A 0-L-1478 L_ .~ _ 1-PD O ,_pX P I
--------I r-----------------------7777-- 1.

0-L-14711 0-FIC I 0-L-201 67-10' 
I 87-1OD 

0-PS ERCW PUMP H-B RUNNING I I m 1 w
-- 87-447A 0-PDI 67-449A 

0-L-201 1 SEE NOTE 13 
_
-7 I I z

/~ 67-4478 C-L-147
/
8̂/~~1-R-140 0-L-1478 0-L-1478 0-PS ERCW POMP G-B RUNNING I I 87-0487 I ___ __

I/I 

T 

0-PI 

7 

0-PO 0-PD 87-0488 
SEE NOTE 13 I I t-R-140fr' 

FLUSH
SCREEN 1 0-M-27A 1 1 
WASH I 87-447 I 87-448 87-447 87-447 81-448 I I O'M-27 17-05 f 1-F 1-R-140 I

PGA' 28-8 I1-R-140 I I I LOG _ 077E _ 0-EI 1 1 MIX'. _ 11-TE r- 0'E= 67-7 CF 97-109 -PDS -NOS 1__________ _
L .L ___.1------------1---1 0 I T3122A 87 -SSA r 87-54A T3124A 87-57A 87-BSA 1

52 PI\
 

1 1 1 1 1 0-EI 
A l-HMS 0 

D'tODD/E 87-1 ODE/. 
10 

1-HLS1-R-140 0-L-1478 MTR-87-3 I I MT -87- 
}~{ }~ }p~2-PI 

07-05 
I j 

Ti M TES G-E= C R 1 1 M 7K 0 87-388 C R 
87-109 

R G L-67-4478 87-848 I I 
87-1 OA

`i 67-4476 87-4488 ____.-1 II 
077E O_M_~p 077E 0-M-27A MTR-67-1 Qg

I

617-58 

-14M Y~ - 0-HL4  o-xs  0-HS 4H(   g7-57c o-HS .7 0715 }.( ~}.(   y ( }e( 
WATTS BAR- D LOG  077E 87-SSA 87-55 87-SSG I I LOG 077E 87-58A 87-58  87-580 \Y -}{ 

AMDR ~ FINAL SAFETY2-tLS
87-53. 

0-TE r--------"1 1 T3147A 87-57. 0_TE 87-24A 87-24 87-240
27A-227. 2-SPV-87-449 _ 

r- 
87 I ___-- -I 

r_7 
o-Me 27A 

67-451 87-451 87753E G-B 7777-- j-. .1 I 87-57E H-9 - +-
87 2SI OUTBOARD 1-R-131 ,_R_,S, I 1 R 737 

 1-R-131 1 --, ~- 67_24 ANALYSIS REPORT
LOC Q-TE 0-PX 27A-2288 LOC _ Q-TE 0-PX 27A-22 B

- "7'- 0 MTR-87-451 87-490 (RIVER LEVEL) ~- 0-FLS 0-PS __ ANN T3148A 67-87F 87-BD
~07-5991,jo~ 

e__

87-88
0-TE 87-558 87-88 - 077E 

 
9A 

C R ~

1 87 M1SO 
87-536 

1 0 PI 0-M-27A I 
87-576 1  PI 0-M-27A ANN 87-248 MR-87-24 1 POWERHOUSE

0-L-147. 0-L-1470 TRAVELING vl LOO, Q-T ---------'j'--'t' I MIX•, _ Q-T ------- j-1'--'1 
q.7-_17

1-R-131

2-PS 2-PI 2SC~RBEN 
T3148A 87-831 O_P.N. 

87-SBA 87-80A LOO UNIT    1- 0-L-201 I T3148A 67-117H O_7 0-L-201 1 1-R 131 ~ 

87-38  0-L-201 87_60 -L-201 0 ___...1,__ ELECTRICAL0 27A7229E Q 87-588 1 Q 1 87-808 87-17 0-M-27A 2-L-143 _J 2-L-143
~~ AMR MIX`. 077E 

0 
I LOG 07-5-TE 

0 
M 

0-PI 0-PI 0-PT~~,~- T3123A 
_ 

87-638 
1 

T312SA 
_ 

87-678 1 CONTROL DIAGRAM
G_L_201 1 1 

67-,7A 87-178 67-, 
o ERCW  SYSTEM

e~Pa63 I 1 I STRAINER 28-B 
TVA DWG NO. 1-47W610-67-1 R33

i I I L----------------- ; 7777--7777-' FIGURE 9.2-10



r----- UNIT t
TE --1— LOC LOG COMPUTER 1U BIOCIDE 11 RECI N L-28

Z ERG/ SUPPLY HEADER 18
SUPPLY HEADER 28 O 87-438 T2813A T281 SA 

-479610-87-3,000RD G-2 67-245
1-47/810-87-1, 

2-479870-87-t, ~~98

3
Q

FE

fr NOTE 
C R C R 

:, :. .::' RCN 67-248 w

O 
FCV
87-82 G R HS HS 0-M-27A -47/870-87-5,000RD H-g CISP };,( }}e(( 

L-28 FI FE

ZSUPPLY HEADER to ERG/ SUPPLY HEADER 2A _ HS 87-81C 87- 1 ERCN SUPPLY HEADER 2A M-8 87-251 87-251 } ri

W 2-479810-87-3, p1
1-47/810-87-1, 2-47/810-g7-1, 2 0-~ ~,__ J C R Q G R XS pplr a

XS 87-81 0_M_27A. 87-107 07-107 m
67 _ FCYZ 

m 

Nul 87-107A 1 ~,I I UNIT 1 s7-Bte r— O I87-a8D I ppV UTE B7-98 87 m
H N HS 0-M-27A 0-M-27A Ilf LOG }~( },( I 3
Q 

m \ w 87-87C 87-878 r ` HE gE 87-81 
T2614Arc 87-a8A -1 \ 87-888 ~I 87- 2A 87-82C NOTE 1 ~ I C R FC1r 87

S 
}'~{ }~{ 

I TN HS 
-i 

L O 87-113_.♦. 
3

87~8g g7~~ Oy.! y.[ 87-488 L_26 67-9~ I I HS __J I

/-I~ ,.1, I (G> (R> L-26 O I FI 87-107C 
G R

^' ' HS Q-td-27AJ / 87 \ La M M 
87-231 T28 G 

TE 
 87-488 

67-237 M-8
CISP 
 G 

yR. 

XS pCy O

p 87-88C d) 2~ i- 
887-87D 8'1-83C —1 FE 87-237 

lR) 
87-99 i87-tOS~ ~.,

1
i ~..~r L-28 MV/I L-26

2$f 
67-231w r•M-27A 1 I 

~"S ~"S TIC TM TE 87-113 87-113C

O O 
~71

FCY ~ HS 
_0 -M-27A 87-108 87-108 87-108 

CISP
M _ FCY P1 67- 9A 87 J ® FE  M-687-83 87-110 I AIR I

67 HS 
r 87-91 O 3 

14~E

I~^~L-28 L-28 C R 
--JTTr-- I 87-478 G 1 R

CISP I 87-91C-I j Pt iC) iRl I TIC III

FCV FCY y,~y,~M_g  1 I 87 JK JK  87-100 87-100 ~M-27A TSV 1LONER 2D~M-27A

87-89 87-BS (G) IR)CISP  3 g7_tp2 87-110 S I VENT COOLER P2 87-1 3MM0GR J 7-tOSC -t OS i 

CONTAII~NT8 J'T--  HS~27A~ .! "'  FCV 
OP2 {G) {R) _gt O }~( 1 

}e`(CISP1  0 TCV 
a4-aa s7-e FCV } (I } (M-sI 

TsV 
 

9F 
8SA 
 HS Q-M-27A 3 t 87-97 G RLER I S 

TS 
67-1101 TCY6SD 1 1 87-102 COOLERS D p NOTES:

1 '{ 
CISP67- 1A GR 

M-27AJ CONTROL 
67-108M M-8 

 ___ 
XS P2 87-103ATCY 0 VRGEM

DRIVE
CER I 

0F____ 1. FCV-67-81 Aim FCV-67-92 ARE
ADMINISTRATIVELY LCCBED IN THEOPEN

HS   0POSITION AT 6UTOR CONTROL CENTER.
~_6~-87 1 67-102 

L____ 
W EAIO:RIS SET IN TRIP POSITION TO

\0-M-27A ~Ilf Ilf Q-td-27A /,,,~\ 
cG~ 1 MOTORR22 

AIR S P~YENT UNAUTHORIZED OPERATION.

87-887-88C g7_ggp C87_8SA M-27A HS C 
R 

CIP  ® J ~,~ V CO~.ERS g TSY Q 2. NOT 

USEDP7 
® FE 1 TE FE 0-td-27A -1 ® 2

TE 67-471 r 87 HS1CONTROL TE 
MY/I 

TM 
87-1 Q8 

3. REFER TO TABLE AS FOR ADDITIONAL
-~ 1 67-92 87-472 

3 87-94 
1ROD DRIVE S7 DIGITAL COMPUTER POINTS

VENT COOLER 67-109 67-109 .-4POKER AVAILABLE, PUMP RUNNING, ETC.).

EMERGENCY DIESEL L-28 L_P8l AIR HS AIR — _J S FE
ENGINE HEAT EXCHANGER MY/I 2A 

67- A I 2C AIR7-8 
282 281 TIC ...( 10° TSY 28 L-28 TN

87-LOWER L-2a _P6 I LONER S TSV87-100 
L-28 TIC 87_284 87-108 87-108C

CONTAI)1MENT MY/I 1 CNTMT 87-64 

La 

TM TE 87-108 }~.u.~~

I
VENT TIC —,f TM ̀ ,J VENT

R 
Ld 167 GV~ 87-101 87-101 1 87-92 

1\g7~-92 ,ICV RC PUE6~ 
{~' 3 g7-282 FE

FE 1 87-255 D-td-27AG 
87-94 WOOER4 HS 

L-10 
XS L-118 TT 

~.7-Ll.l 

28 ® HSO I~_87-248 67 477 
TNWONT R)I~ 87-10~ 871 1

VENT COOLER }(~)~ I }(~)~ Fg97 }~{ }~{ CISP 
57-280

UF.F.

T/ TI TN TI TN I I I 0 1 1 g7-g2 0 o 1 /`1 g7-248 67-246 TCV M ?'%( M-8 
6767-71 67-279 67-279 87-7a 87-76 I LJ S 1 I 0-M-27A~

2 L-163 L-183 
TSV 

J 
1 I AIR HS I I I M M P2 •`-'• •`-'•

87-~ 
r.____ 1 S I L-28 

2C 87-t00A I I 
_.FlFE FI FE FI FE D J  I /~'\~ y.[ y.[ 

IIHS 

0-M-27Aili8787-69 87-280 67-280 87-74 87-74 C R - 1 -- G R 1 TSV I f ~~^ L, TE T® CIS (G> (R> TCV------J S 87-i11A 487-1.11C

L-11A O-Y-IIA L_—, 87-92 1------I 
MV/I 

67-93 87-93 87-244 M-8 T-S T-S : 87-101 G TSV Ll
HS XS _ HS ~_ __,J ~( FE P2 G R 1 1 M-1~ L 87-111 JcR I 

M 
L-26 I 0187-84C 87-84 87- A TV 87-473

f f f O L-10 67-230 HS XS 
L-11A 

HS 87-240 
TIC 

87- 2A 87-82 87-a2C 
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d
+

OR DR DR DR

}}
ml CONTAINMENT SPRAY z 74;-AUNA

PUMP 2A—A OIL HX

z°
0
S

2-TV
2-70-551A

2-FT "a ̀ d SET PRESS
70-187A

2-FCV ~m 143 PSI

d 
70-'88 M RHR HEAT

70-188 a 
a

EXCHANGER..
n ~+ 2-7D-546n 2A-A

18° 
2-FE 2-17 THVo

AT?5000 CP?SSI70-188 70-1878
3/4' DRAIN

d• 
1

3/4' DRAIN
2-70-549A

2-70-548A

C@A'ONENT COOLING
SURGE TAMC 9 188 HTP

UNIT 2
NOTES:

1. NOT USED

2. SOME CIDS ON THIS DRAWING HAVE BEEN CHANGED AND MAY DIFFER
THE

THE 
ALTERNROM

T
OENT.

ATE IIDDCCAAN BE ACCESSED INNMMAAXIMO AS NECESSARY TO
DETERMINE IF PREVIOUS CIDS EXISTED FOR A SPECIFIC COMPONENT.

3. NOT USED. WATTS B A R
4. AUXILIARY ADAPTER MAY BE ADDED TO SUPPLY COOLING WATER FROM THE

HPFP HOSE STATION. FINAL  SAFETYS.

PISA..L CLOSED TO MAINTAIN 
13E THROTTLED

BRAIN B FLOW 
PATH. OPEN OR ANALYSIS REPORT

CONTINUWSLY TtBtOTTLED. VALVE POSITION IS TO HE SET SUCH THAT
FLOW AS IPDICATED WITH FE-70-185 READS NO LESS THAN 2890 GPM.
A FLOW OF 2 725 CPM IS ALLOWED DURING

(t
 INFREQUENT OPERATION SUCH

IN 
REFUELINGG OR COLD SHUTDOWN OMOCEE..EIN WNJUNCTIO IWITH 

UNIT POWERHOUSEAND LOSS OF TRAIN A). AUXILIARY BUILDING UNITS 1 & 2
MECHANICAL

FLOW DIAGRAM
COMPONENT COOLING SYSTEM

COMPAN047W8I9-1.1-ON I7185
TVA DWG NO. 0-47WB59-4 R10-478859-1. 1-478858-2 A2-47'658-3 FIGURE 9.2-16





1 SEE NOTE 3 1~ U_" 11 8_•
A A'

CO.a'ONENT GAOLING POST ACCIDENT 2-~ 775 1/2' 1/2'
637.x. 8• g° ABANDONED w DR SAMPI 

IN
SUPPL Y I" ~i '1Z g  ~- + HEAT EXCHANGER A

} SUPPLY 581 
573 —` SHEET i b00RD G-1

T R TO WDS 1-PL-70-568 f574 5• COORD A-8
Q 

74' P 0-70-816 -°- 0-70-802 r: 0-70-601 588 
BLANK PLATE y,I 3 4° 578 —SET PRESS. i-SPPC-067-0687 9 5 NOTE 13 1/2' VENT

fl~70-722 DR IN PIPE ++ 143 PSI//c:~~ 1
3_' 662p 3 \r/ 3/4' VENT 582A °p I 575 ,, ,

a, ERCW SUPPLY L.C. 
778

3/4' VENT III 
V~NT .I t..pE 1-478845-2 

GFFD RETURN 
781 SEE NOTE 4 1_,E 777 2°

L,= 5 gg sa 3 a• SEAL NON-REGEN ̂ + 70-2 

11 
COORD E-11 

COORD D-2 
THV ~-70-220

Z 
^ 

i g r O 84 9 g g 50 PSIG I WATER 1A to LETDOWN m SET PRESS. 1' 24 NOTE 13
HEAT HEAT 739 iN 

.!` 

150 PSI ~' 780 779 ~e• DR0 
741

Z 4' E i• DR EXCHANGER EXCHANGER 1-FCV M ~" ~N Y______________
/ D I • M°=15 PSI AP-15 PSI 70-21 d : b -~

E P E 
8 

R 

1~ i

RECIPROCATING 
N • 200 GPM 3 4' DR 3/4' DR O 1000 GPM 727C 2. ._1° I NOTES:

CHARGING OIL dP58a 
PSI S83 738 

1/2. 
1. THE FOLLOWING LISTED VALVES HAVE BEEN QUALIFIED TO A DESIGN

1 1 S CP COOLER 
a 

5828 576 z 1C 731C DR I TEMPERATURE OF 250°F PER CALCULATION EPM-GRS-022593:
65 PUMP G 081 GPM 7-FE 730 L- 

TO FLR DRAIN i-70-143 1-70-735

140
3 4':r 3 q• 1-47►BS2-3 1-70-85 1-70-92/ 

NT 
^ 

^- 0 729C Tom' i-70-7028 1-7G-722p 3. 4' R 1-OR-70-8650 VENT 70-218 COORD D-2
0 ( 1-CLR-62-101E 

1• pR 3 4°k. 584 s s N SET PRESS 
1° 1-70-702C 1-70-7228

U 
1 T 1 FLOW REDUCING  591 DR SET PRESS. 377 150 PSIG 1-70-702F 1-70-100g 

S 
ORIFICE 

585 
1' 150 PSIG N 3/4' 1_70-780 1-70-134

p 6' X 4' SEE z SAAB°LE 1-70-759 1-70-9788
3 4° THY 593 REDUCERS p 1-TCV 

1-47W625-24 ~'~N CHILLER 1-70-762 1-70-679

gq 2 586 
70-192 mho 

I 22 GPM (SEE KAG 
1-70-89 1-70-703

3 -F 7 58 
THV 

7278 
.m-:ao ! 

N 
1-478825-22) 2. SOME CIDS ON THIS DRAWING HAVE BEEN CHANGED AND MAY DIFFER

7 E 7 ~i a ~a 

LL 
FROM THE CIDS SHOWN ON OTHER DOCUMENTS FOR THE SAME

g 7 13 
z 
7 ABANDONED IN PLACE DR 

ml 
o COMPONENT. THE ALTERNATE ID CAN BE ACCESSED IN MAXIMO AS

584 3/4° 

DRt ^ 
NECESSARY TO DETERMINE IF PREVIOUS CIDS EXISTED FOR A

3/4° VENT 18 SPECIFIC COMPONENT.
/4 V T 578 1-FE 7318 2r' 3. VALVES MARKED WITH 1D ARE SAFETY RELATED UNIT 1/ UNIT 2

T G 1-TW 1-TH 336A 
~ 70-218 INTERFACE POINTS AND MUST BE LOCKED CLOSED. VALVES 1-ISV-7G-637.

8 70-173 70-175 THV 1-ISV-70-1508 <

N 
7288 

1' AND 1-ISV-70-881 HAVE BEEN SEALED WITH A FULL FACE GASKET AND
I O 340A 338A 

7 FE 1-FT 1-FS 50 

PR
7/2. 

Q THESE VALVES=AREWT=O BE CLOSEEDRWITTHH THE HANDBHEELS REMDVED 
ION.

--~ --~ 70-180 70-180 70-190 3/4' DR t- 4. VALVES DENOTED AS L.C. ARE LOCKED CLOSED DURING NORMAL PLANT
1-70- F 1-FT 1-FE 1-FT 7-FE 

SEE z 732 c`~ m OPERATION.
1872 70-184 3/4' DR 1-47WO25-23

POST POST POST POST POST 7 18 70-184 70-178 70-178
ACD ACD ACD ACD ACD 

580 337A .¢ m mnti~
SMPLG SMPLG SMPLG SMPLG SMPLG 1-T®
CLR CLR CLR CLR CLR 70-181 

z® 
1-TV-70-218A

341A ~~ 339A• 727A o ~o w^ SPOOL PIECE

-+ 70-797 1q Soo 
3' 1- ~~ 1-N-70-2188 1-FE j0-SPPC-067-0559A

SET PRESS. 
70-218

1_70.. 400 PSIG 7 8 —~ 20 GPM to TM'
1973 0-FCV DLAHK7RLATE 

587 
1-FE 

731A 2r' ~_
.Y 1-70-1 F974 

COMPONENT COOLING

70-111 IN PIPE DR DR SAMPLE HEAT 70-217 1' 740 
1 FT 

PUMP 11 SUCTION

M 1• VENT 70-181 COORD D-10EXCHANGERS 729A TM' 1-FCV BLII6)

POST POST POST POST POST 
0- 0 D 8° 0-70-838 S50 PSIGS \/ 72870 783 

33SA 334A 
FLANGED 889 g

ACD ACD ACD ACD ACD r. —.. TO FLR DRAIN r
SIA°LG SIA°LG SMPLG SIA°LG SIA°LG 1 I } 1-478852-3 — -------~4 ---~ M 3' 870
CLR CLR CLR CLR CLR CObB°ONENT CODLING SEE 7-FE1-TW—

{ SEE NOTE 3 
l FROM ABANDONED RETURN PUM1P 1A SUCTION COORD C-2

4 
~ 

10' FROM WDS 18' SHEET 1 1-478825-22 7o-2738 70-781 70-182 

706
"VV77" COORD C-10—`7-70-1977 } i 11 7 3/4' VENT

SET PRESS. 681 770 2° 2° DR DR 2° 3/4° DR 733 773400 PSIG 1-TW 1-FE
1-70-1975 70-2148 70-214

TV THY

389A 3 O 789 (SEE NOTE 13) 225 186 44 771
70-

1/2° DR788 387A 388A 
1/2' DR 

HTP HTP I

1/2° VENT FE 2• 
702D~ 

282A o-E 293A 

1-TW 70-205
70-214A 

787 z~ N 186 7o-g4

Q  186 1-FCV
1/2' DR 1 SEE NOTE 3 23z m~ 188 HTP X 70-85 70-86
88 745 / 15T p E 4 w 

< ~~^?• __ __ __ 
1/2' VENT HT? 

_ __ __ __ __ __ __ __ __ —_ -- _ LC TC 
704

w EXCESS LETDOWN 4' TO WASTE 702E 8' 7020
7 1 ~.0 Al ~ HEAT EXCHANGER 759 LC -703 

150 PSIG -- LC {Tc 
j I 3/4' DR 

/705
SET PRESS. X-35 I N

ro 
$x Al d. 

+
N T

I
C 232 GPM 782 LC 1~~ 898 

70-92T Li
dPai PSI FLOW REDUCING ORIFICE 1/2• 

70 89 1° 70-62 
697D

ttt à I CLR-68-BOA it 697C M~1 ® 150 GPM D M M
p D 7-FCY I 1A 4,_~~ I r• UPPER 3.__~ 1-FE 4° THV y' 3/4• 1_.I.g 8' 700

F E A °FF1 p 702A 
70-145 

COOLER 
1-FT 

la 70-a6 1 896C -- -- - - - -~ 4 X-29 
70-91

in M 7028 LC y. 294A 295A 1 .N~.S P 6' THV1-FT 3108 HTP 3 q.•1 G • CLR-88-508 7"FT 1 683C 188 HTP 68 HTP 698 DR 690

N 

X-53 1~ i286A 287A 70-88 
70-96

~ LOWER 1-.. THY I 2S0°F 200°FI 7-FE 331A i° 763

G 701 
702 

780 702E LC 2° COOLER 70-88 WNT 1_1/2° 
330A 2, 1/2' DR

V H 188 188 NT 891E d'} 05 GPM 
I 895C '~ t_ ET 3/4' DRLC 3 1-TW 7-FE —~ 3 4 I N SPOOL PIECE

74 7 B 3/4' DR HTP HTP FLOW REDUCING ORIFICE 7883 70-85 IH I 1-FCV 70-81A 
n 
} 889 _Sp -067-0558A

1/2' DR CLR-68-318 I 697A HTX-68-50 329A 70"80

i• 200°F 250°F 1' LOWER i._ °~ I THV I C 8888 
332A 333A1/2' VENT 7-FE dPa32 PSI THERMAL 200 PSIG DP

SET PRESS. mi COOLER I 70-108 I •40 GPM BARRIER 
2485 PSIG DP 2S0 HTP 

M 
5-.. 888 FIELD CONN TO

SEE NOTE 3 1S0 PSIG — d̀P=2 PSI 2 7-FT 300A 301A 
8958 3 1-PDT 1-FE 1-TW ERCW RET HDR A

VE 742 I o S GPM ~ i-1 /2° 3106 HTP 650° F DT 207E F DT 2° 70_yq 70-87A 70-88 1-478845-2
70-108 0373A COORD H-8

,~_• I (—,~— g/q• I CLR-88-31A 1-FT 

'°1 
865A 1070-.~ 4• 3• 298A 299A 70-108 ~— 1 N1' I 0373A i-RTV-070-0374A

UPPER 
I 7-FE 4' THY 882C BB1C 1

774 684 —' COOLER 70-108 I 3106 HTP 
328A a 1-FT

2° 772 
671 1 2 16968 1 1-FT 70-81D

+-- OUTSIDE CONTAINMENT INSIDE CONTAINAfENT °̂°z AP-3 FLOW REDUCING ORIFICE I 70-705 863 878E 
1 
2, 2485 PSIG 150 PSIG

PSI a 327A DESIGN PRESS. DESIGN PRESS.
CLR-68-89 150 GPM 326A i° NT

ERCW FLOOD MODE  LOWER i-.. THV 1-1/2° 2 _. 5/4 8848 3106 HT? 650°F DESIGN 200° F DESIGN 188
SUPPLY 4° z I 1/2' —" OIL 1 70-1 1-17 1-FE TEMP HTP TEMP
TO THERMAL —" VENT 

891D ' COOLER I 70-118 
89SA 70-103 70-105 H

BARRIER BOOSTER AP-2 PSI 1 1-FT 304A 3O5A HTX-88-31 325A
N PUMPS to A 18 673A 05 GPM 70-116 3106 HTP

SH i COORD G-317 8738 TV N TV CLR-88-BA 1-FT I AP-32 PSI THERMAL

31OA ` a° I 5° UPPER 
302A 303A 70_119 y '. I THY 

I •40 GPM BARRIER 2485 PSIG DP 200 PSIG DP

312A 1-PI I '~^ OIL 1 1-FE I 2 650° F DT 200°F DT 1-PDT

=z 70-138 70-737 'v ;t < 
N~ 

1 N I COOLER 70-118 
696A VENT 

i-1 /2° 250 HTP 2° 70-104

FLOW REDUCING ORIFICE
N THERMAL BARRIER o P1g _ + PSI O 6828 6818 ~—
BOOSTER PUMPS w 

70-130 
i° CLR-68-738 150 GPM 6978 324A

~mm m 1-FCY 790 1-FCV LOWER 
I 7-FE 1-.. THV 1 FT 

3108 HTP 

2405PPSI~O•< (H AD) • 130FT 
as LL 70-140 1' 70-100 U COOLER I 70-128 I I 70-775 663

(TYP)

& nm 
dPaG PSI 4 1-FT 308A 309A 

885D , 
U F S A R AMENDMENT         2v 

m 
S M M 693 05 GPM 70_128 

322A 323A 
3/4 

i° 
IsNg 

g/q. 
-FT 1 _1 /2.

X-S2 I CLR-88-73A 
1 307A 7_Tg 1_pE ? .' 884A 1

o ao-137 
789 

a• 3• 
OILER I 7-FE 

70-128 y F• THY 70-114 70-175 
321A HHTX-68-8

as HTP HTP 
761 I COOLER 70-125 

686D A— PSI THERMAL 200 PSIG DP WATTS     B A RAPai PSI FLOW REDUCING ORIFICE •40 GPM BARRIER 2485 PSIG DP 
BBSB 

`~

1 PI 

ovmio 1 pI 200°F 250°F ,~ 1/2' DR a 50 GPM i i 
1/2° 

3106 HT? BSO°F DT 
25500°HTPT 2' 70117 "2• 1 FINAL  SAFETYNN N 3•X1-1/2•

REDUCE 
NT

70-135 70-138 
(TYP) 1

313A 311A I 882A 6B1A ~ 
t 

I ANALYSIS REPORT
6768 878A 188 188 

791 1 320A

HTP HI I 7_pT 3108 HTP

8778 877A 280°F 200•F 
OUTSIDE CRANE WALL INSIDE CRANE WALL 

70-724 

31gA 

683D 

i° 

878D 
1 

LC
 POWERHOUSE

—,  318A W~ "T BBBA 737

1-1/2° 2^°3/4 6840 AUXILIARY & REACTOR BLDG UNIT 1TV SET PRESS 1-TW 1-FE 1-FCV 687 I
1-RTV-070-0314A " 1-RTV-070-0375A TC I TC = 200 PSIG 70-123 70-124 I H 

n 
70-87 1• I MECHANICALHTX-88-73 

FLOW DIAGRAM
7-FCV 1-FCV I 317A 

n 
COMPANION SHEETS

6780 1 APai2 PSI M 3/4' 
1-47W859-1. 3 A 4

70-133 
<0 

70-134 0 
250°9 P00°F I 

0

40 GPM 
THERMAL 2485 PSIG DP 200 PSIG DP

1-FT 1-FE 1-FT rV BARRIER X-SOA
M M 879 1-RFV-070-835 4 3106 HT? BSO°F DT 200°F DT 1-PDT 370-619 7o-819 70-81E e e 

680 COMPONENT COOLING SYSTEM
X-508 1° 1'1/2° 250 HT? ~?° 70-126

3  250 HTP 250 HTP 
25O>H60 -- -- _- 3/4• ~— 682D 681D 316A TVA D W G NO. 1-47W859-2 R 4 3

1 -RN-070-031SA HTP -- - -- -- FIGURE 9.2-18  
1 -RN-070-0378A 200°F 250°F



NOTES:
1/2-VENT t. ALL VALVES ARE SAYE SIZE AS PIPE UNLESS OTHERWISE NOTED.

REACTOR MW re' 1-70-817 0-]0-]65
Z 

tONEpIITPT2ftET 
 SEE NOTE 31 UNIT t 2. EXPLANATION OF VALVE AND INSIM MEET NUMBERS:

_ OM 70-207 SH 2 3/4•YENT 0-T0.T87 0.70-730 1°"• COS RETURN TO INSTRUMENT 1 P4Y 7C 1WCOORD E-70 as i COOED E-2
3 M 

0­17 
213 

AUXILIARY FHY08LW. NG. (UNIT) (TYPE) (SYS'TEM) (INSTRUMENT NO.)

E. FLOW MORE 1-70-291A BANDONED VALVE 1 70 1D0
Q N.- SUPPLY TO S.P. THV THIS MEET

AUX MW W1E MW NO. (UNIT) ISYSTEM) (VALVE NO.)
2-To- 3/a• IN PLACEBITS„,a T.B. 

S. ALL VALVE AM IHE UH TNT MNBERs ON A UNIT OASIS ARE
,ESE. 

EOPT 
821 1-47&145-2 1-FE 1-FT ^ 0-]0-Tee PW(COG)2-) 

WITH
NIT UNIT NUMBER I. EAND1VA 

VFORALVES 
UNIT 1

ON IT 2 1• 24TH 
a 

WASTE GAS ENG SAFEOUND Ye' Coom 0-S ^ AND f2-> FOR UNIT 2, .'INSTRUMENTS RANG VALVES IXLNN lU BOTH UNITS
EKPT 7A 7o-uz 7o-uzSH 1 70-2, ( PREFIXES WITH (0.I.C00m A-10 b COMPRESSOR + M„a ¢ K ¢ x WNOExsERw a 

z4E HEAT EXCHANGER 
WORD A S 

~~ ¢ x (¢ K 
4. WIN PROCESS SYSTEM VALVES ARE SOWN IN THEIR NORM

Z 0 12' p~ SPOOL SECTION (Il6TALL ONLY »~ zE8 HTP 1726 HTP W%MTING POSITION.
YA• 3PSI 650 GPM nEN EmW IS G Dl 1-70-290A SET PRESS. 

S.
ALL INSTRUMENT CONNECTIONS ARE 1/2• UNLESS OTHERWISE NOTED.

70.21 NORMALLY HYING L
Q 2-TON THN 

n 

,/2•VEM Pm HTP zE6 HTP 150 521 S. ALL PIPING RANG VALVES FOR POND AD VI ISOLATION T ARE NA CLASS B,

I-- 72  EOUND T ~s~wa. PIECE 0-SI'i'C~-067-05179 1-70.821 MISC THE REYAIt4)ER O SYSTEM PIPING AD VALVES ARE NA CLASS C,O,H

Z s-7°- 
2-7
a°-(-~_l 

118' / 14I 0-70-747 9UBCOMER ,• EOPT AND A3 NOTED LASIRUYEM TAREOFS TBEU Tiff FIRST VALVE ARE

ON 
y UNIT 1 Tiff GAME NA ¢AS AS T"E IMCESS 

PIPI8 06 806 -, 
0-184 0.1 

]0-144 +~ 

0~7~

,p. SH 1 7. ALL VALVE NUMBERS ON SHEET 2 ARE TO BE PMFIXED WITH 1-70

6° BLIND i_t /2.t-70-2e8A 
 0.TW DISTILLATE SEID (ANON OPY AT 18 PSI) 14T COORDA-1 AND SHEET J WITH 2-70 UNLESS OTHERWISE SPECIFIED

7040-m FLANGE 
2-PI SEE NOTE 23 

M 
~• M  

7o-zit - - d 70-21 b F~OOR 10 THE EWIPMENi SERVICED.
I 

F 0.704M 

S.
VALVES WITH AN 'THV• ARE USED TO MANOR SYSTEM FLOWS TO

d am^ 2-70.515 
24TH 70-183 4 (~" - 

L0-2 I DRAIN 9. STRAINERS ARE TO BE INSTALLED FOR USE DURING SYSTEM CLEAN
_p̀• n THV ,_ p_ UP AND REMOVED BEFORE NORMAL OPERATION BEGINS.

U d 10' Iaf 0-t84A 70-4 0-ISV- 0-IN- 14I 14E ,O. THE COMPONENT LOLLING SYSTEM DESIGN PRESSURE IS ,BO PSIG
070-051A ,12_• 010-06168 1-70-818 70-21 l AND THE DESIGN TEMPERATURE IS 200•F. UNLESS OTHERWISE NOTED.d z-7o- 70.11 ,4TH Lao- 319

UN T yON' ~~8' 24E 
A M 161-- - ' ''~ 1-1/2' 11. HTP-INDICATES THE HYDR STATIC TEST PRESSURE-(PSIG) CONST S"ALLNO 

0-1 A DRAIN DETERMINE IF THE CCMPOffMs IN THE SYSTEM NE LIATING COTOffN'IS

d 0-, SEE two- WASTE GAS TO THE HYDROSTATIC TEST ASE CONE CASES INVOLVING HYDROSTATICSIR 3 254A b b TESTING MY SE USED IF M DES APPROVES THEIR APPLICATION

d b 
KCOM A-9 

K 

a 

241 t-PI NOTE 23 
^ 

^ 1-70-318 Y. 1-1/E• " COMPRESSOR HYDROSTATIC TEST PRESSURE DATA I3 HISTORICAL INFIRYATION•AND

24T 
70-144 2-70- < NO LONGER MAINTAINED AS DESIGN OUTPUT.5 ate 14TH 7o-,m ,4E HEAT EXCHANGER

0-1 BA e') 70-2 0-1 eP• 1.8 PSI OBO q'll 117. ALL CLASS 0 PIPING IS SEISIOCALLY SUPPORTED .IIOWEYER THE

paPS q a a 2-70. 2-780-817 2-70-819 0 1-70- 
HYDROSTAT IC TEST IS NOT WITHIN THE a PROGRAM. ALL CLASS N

70-21 GG REEACTOR MOS 9• 
24E w MA I 14E ~ 

25M M °Ji DRAIN DRAIN ,-PI PAW THE 
IP NQ 

IPREMIUM 
BWWARYN THE COVE 

NCIS BUT WITHIN THE CA 
IS SUPPORTED TIM 

4PRORAY ALL S

SH 3 70-74 VENT 2-DRAIN &1 0_, ga i4I
COORD E-2 

w 

24,I 1-PI SEE NOTE 23 0 

SE NOTE NON 
PIPING DOWNSTREAM OF TEST RELIEF, VENT, ON DRAIN VALVES WHICH WEN

/~o ~A TO ATMOSPHERE IS RE PIPING CLASS 0 DRESS OTHERWISE NOTED. RANG IS NOT

CLASS K ¢A~ C ,6 ,t 70-166 EaD-014 ,• VENT RETURN WITHIN THE PRESSURE BOUNDARY QA PROGRAM.
24T 'S 4 "M I-FT 0-1 6 4r m' TC COORD C-0 13. VALVES ARE TO REMAIN LOCKED CLOSED EXCEPT DOING SAMPLING
70-18 A M 70-3 Y 1-70.280A 1-70-71 SA THIS SM 

OPERATIONS.3/4-VENT O 0-18A ~i 70-4 yi6' 14. FOR MASS C. DEFINITION. SEE MASS C NOTE 4 OT a78z1-1 .
a b 2-7o- M PD b b Lao- 2'DRAIN ,A_A 1-70-717A 

115• END SAFEWARDEND sAFEpU,U(p 17 e• 271A SEE NOTE 23 ~ 27 A 1-70-313 1-70-362A 16. FLOW CONTROL VALVES IFCV) MARKED WITH •PD• NE ADMINISTRATIVELY
EOPT 28 N 24E _ 1-FE 1~̂• EgPT to 1-TW LOOKED IN THE OFEN/CL09ED POSITION (SHOWN ON FLOW DIAGRAM)

7-70-25SA 7-70- 1-70. ~H.~' NI a 70-7 AT MOTOR CONT CENTER DUE TO APPENDIX R INTERACTION.
SEE NOTE 24 70-168 SEE NOTE 24 1 80A 804A 1-70-710 COOND "-0 SNEAKERS ARE SET Ix THE TRIP POSITION TO PREVENT UNAU'fIHONIZm(%LORD A-7 

70-15 
S z-PI SEE NOTE 7-70-

17 yy 
24TH 70-1 SO 4 SEE „F 4 3/4•VENT SEE 4 Y 4 4 t-70-614 

0-24A 
a (M) 6O3A 6 OPERATION .

d NOTE 0-70.314 NOTE 72 a -PIP-70-46 ^~ 17 e' 18. FOR DEFINITIOT O 
SYMBOLS

6 •LC ,• Ot 'LO', REFER

0-70-794A 0-1 9A 70-125 70-188 70-195 : 1S. 9J 70-9 0-1 _° 1-70-305  TO MEMO 92MO402WI
b d 2-70- Y Y Y Y Y 3/4' MY n 

o 0 0 70-70 17. VALVES 0-ISY-70-324A 3248 329A AND 8298 AT THE SPENT FUEL PIT HX CW BE
CENTRIFUGAL 256" EU' N e -- SEE NOTE 23 ^ ^ ^ 1'H•I SEE PARTIALLY OPEN TO A9§IST TAE MV. IN THROTTLING TO WINTAIN SYSTEM FLOW
CIIAROINO PDP 24E ^ SEE NOTE 23 1-~ 0.37 NOTE 4 Y &SEANCE AND MINIMIZE NOISE.

0-FE O-FT
70- 1 70- 1 GEAR OILBECOOLERS 

70-138 •DAI 4 
Y 

1-70-617/\ 1-PI 23 0.J4 •w6' UNI°CT 1~T 18. TIE WXIYUY OIPERATIt_D TEOPERATURE O Tiff 56TH SEAT_3 IS 30M'. HOWEVER BECAUSE

D A-7 4 

SEE DOTE 23 

0-70-813 kt M 0-1E SNOTS 2S 
~t 

M 70-8 S~DUPPMLO'Y' 
°-E ,-, 0-3 1-VTV-070-0/1 ee ,_R,,Y- 

D-8 IN 7THE
VE 
2 ADER COULD EXCEED 30 OF IRBE7'N]HEEVE~NT BEA T"f~SMA 

 ME 
FBAARRIE LEAK.

NATURE

H H 
//22
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- - - X- - - - J L'- - I

- - - - - - I ANN

1-478810-70-3. COORD D-8

27C-2488

1- LM _+ 1-LS
70-99 70-88A/B

1-LI

I/I

1-LM
---

1-478810-70 2o-'COORD H-10 
a-89

1-478810-70-2, COORD D-7 R-1311 1-LS

70-83A
- —•_J

70-BSA 70 1-LS 70-898/A

ENG SAFEGUARDS to 1'W 70-99D

1-478810-70-3, COORD 0-10

FROM SPENT FUEL PIT HTX A ®

70-70 
W/I ,d_57 Rp~ 0-M-278

1-TE - 1-TM 
I

1 47aato-7o-z, COORD A-2 70-70 70-70 70-70

0

(0-13A
-ILS 

~ 1 

 }:
70-13A 

{G) I IR) 70 L00
r• •^^•~. 21 PD2138 1

1-HS 
L-10 

1

70-130 1-PI J
70-240 1-L-11A 

-.-

1-IX 4-I
1-L-48 70-240

1-PT
® 70-240 1-L-2148

1-PT

1-R-127 70-24A 70

,-Px 4 ~7o-z4e 1

1 ~ ~ ,~y 1̀

G_ 
27

I 70-28A ~.
--} 1-XS 1-HS ~

I
I
I

I
~

I t-L-to

1 70 2220

I
0-L-188 0-L-188

Q 0-PT Q
70321 70-2220

6 27C-252D
~ ANN _

8-98 -1

0
2-R-129

2

NOTE

\j 70

-70-2
O-MR-70-194

2-478810-70-2 COORD C-1

-478810-70-3A COORD D-3

ENO SC 2A

M lK

1,2-478810-70-2. COORD

ERCB TO TB BM PUMPS

} 1,Y-47881x•70-3, (90181 8-3/&-F

TO UNIT 2

00 00 00

-.- 
FROM ERCB

o-47eato-e7-4. cooRD c-4

0-M-278 
0-M-278

2-HS ~ 2-XS 2-tLS aK' 2-XS aK' 2-tLS
70-1980 70-1y}83 70

(
-193A 70-1880 

70-1~

}88
(

y}7~~0-188A

70 + 2-HS 
70-1989

70 + -o-HS
70-1888

o

~
2

2f

2

2
70-195 7D-19d

2-MTR-70-198

2-MTR-70-195 0

z5 
I 

1,2-47881043-2, COORD 8-11
2TOC1 

9C

7 0 CWRD C-3
~i  V/I 2-R-129 0-M-278

2-TM2-TI 

2-8-128 i 70-1818 0-181

~ -R-129 
r~ I v/I z-ft-,za 0-M-278

I 0-181A I 70-181D 0-181 P001

2-TM
80-tom 0-181E

MY/I 0-L-486

2-RE 2-TE 2-TM

U

 WS-DC-40-15.

NOTES:
1. THE COMPONENT COOING SYSTEM (CISI IS A CLOSED LOOP SYSTEM

BHICH PROVIDES COOLING RATER OR UNITS 1 AND 2 T0:
A. REMOVE HEAT FROM COMPONENTS AND HEAT EXCHANGERS BHICH

HANDLE RADIOACTIVE FLUID DURING NORMAL OPERATION, SHUTDOWN
OF THE REACTOR OR ACCIDENT CONDITIONS.

8. PROVIDE AN IMkIBMEDIATE LOOP BETWEEN NUCLEAR EQUIPMENT
HANDLING RADIOACTIVE PLUID AND THE NATURAL ENVIRON68iNT.

2. FOR DETAILED SPECIFICATIONS OF THE CCS SEE:
A. DESIGN CRITERIA FOR COMPONENT COOLI SYSTEM ONENT

70-181 0-1 B1A LOG 
S. DESIGN CRITERIA AND FUNCTIONAL T STATION. STI COMPONENT

COOLING RATER SYSTEM SINGLE UNIT STATION, BEMINGHOUSE
FD2298 SO AEN-182

—I— 70
u 2
la-L-843

8N
2-HS
70-iSC "l

27C-281D

,0 ANN

0-182

0-L-247
I-RE o-TE a
x0-123 7o-,ez — 7

0-T8 0 {
70-182

FD2318 __-~

=C o-xs
~N -- 70-1

L

 1-478810-90-2, COORD A-2

70

2

I
1
I

C R C R I

3. LEVEL IN PUMP SEAL LEAKAGE COLLECTION TANK IS MAINTAIN® BY
OPERATION OF SEAL RATER PULPS A AND S. THE PUMPS ARE
CONTROLLED Bf A MECHANICAL ALTERNATOR BHICH ALTERNATES THE
OPERATION OF THE PUMPS AND STOPS AND MARTS THE PUMPS AT THE
DESIGNATED LEVELS.

C R 0-M-278 I 4. ISOLATION VALVES FCY-70-87 AND PCV-70-80 CLUE IN THE EVENT OF1-ti5 ,-HS I
r

A DIFFERENTIAL FLOB (OUTLET > INLETI IN THE THERMAL BARRIER
COOLANT LOOP. ISOLAT ON IS INITIATED BY Pd$ WHICH SENSES

2-HS 70-8A
-7Q-81.

THE DIFFERENTIAL IN FLOW RATES AS MEASURED RY PE-70-B1A AND
70-788 .~

0 f
PE-70-818.

S. ALL TRANSFER BRITCHES, XS, TO ANNUNICATE THEN PLACED IN

~G ~R'
1-XS if 1 

-.-
70-9 + 70-8

AUXILIARY POSITION.
8. SOME CID ON THIS DRABINC HAVE BEEN CHANCED AND MAY DIPPER

O-Nd-278 }e`( L]- -70-
FROM THE CID SHORN ON OTHER DOCUMENTS FOR THE SAGE COMPONENT.

2-tL5
70-iSA

:.`f I
010}:.( } (

1-HS ~' 
70

THE ALTERNATE ID GREEN (AII) IN EMS CAN ~ ACCESSED AS NECESSSARY
TO DETERMINE IP PREVIOUS CIDa EXISTED FOR A SPECIFIC COMPONENT.

7. NOT USED.

70-9C 2
8. REFER TO TABLE AtA FOR ADDITIONAL DIGITAL OUTER POINTS

(POSER AVAILABLE, PUMP RUNNING, ETC.).

I-TI fG) fR3 001K T-S

8. 0-HS-70-1848 HAS BEEN DI9CON81ECTED WE TO APPENDIX R INFRACTION.

70-182
1-Hms 

0-td'2713 1-HS
REFERENCE DRABINCS:
NA:

Y r 
70-108 478484 SERIES ------ MECHANICAL--PIPING DETAILS-COMPONENT COOLING

1-R-140
/I

70-10A 1

1
478811-70 SERIES ---- L C pIAORAM

I-TM
70-1828

~. z
1-XS 1 1-FCY

478858 SERIES ------ MECHANICAL-FLOB DIAGRAM-COEBPONENT WOLINC
SYSTEM

Y 70-.1~.0~t 70-70 T~ SYA83IL3:

1- - ~ ~~ DETE~RMI~D~81'LAMAN~RIUPBAICTTMURERI'SEREQUIRE~68iNTSFTOR~1'HEEDEVICEfc) I fR3 L
JK T-S SING SUPPLIED.

A
,_~ 8N 70 COMPONENT ASSOCIATED BITH BACKUP CONTROL. COMPONENT

70-tOC 2
BILL BE LOCATED ON THE APPROPRIATE 480-Y MOV OR

dTR-70-12
8.8-KV 

SHUTDOBNBOARD.TO SA68'LING SYS
C068'ANION DRABINGS: 0-,1-,2-478810-70-SERIES

182

COORD

7~ I

WATTS BAR
~ 6 m FINAL SAFETY

ANALYSIS REPORT

Z AN8 270-25M W o POWERHOUSE1-R-143 0-M-278 o UNITS 1 & 2
~o-181 ~- 70-191D 0-161P1 .: ~ .~. ELECTRICAL

1117 1 R-143 CONTROL DIAGRAM
COMPONENT COOLING WATER SYSTEM~„~ 
TVA DWG N0. 0-47W610-70-1 R3

FIGURE 9.2-20

 
FL





CGS To 1=
Z 0-471e10-70-1. COORD H-2 C-4711e10a0-1. CD= C-1 ~c

3 
.1 o-M-279

¢ TV 70-207A CONTROL POWER FUSES70-1459
in f f f f y~{ AND THERMAL
o z7c-z511E °"107 0-M-278 / / 

r® 
R o T1 T1 Fsm f s < N 3"C ? C~ OVERLOADS HAVE BEEN

w I I  o Hs 7o REMOVED TO ISOLATE
Z 1 70-18 _ 70-184A 70-1828 70-1489 mR 70-1489 n 70-2eBT -~

¢ 1-R-127 ~ ~ 2tltl5 ZS o 61 UNIT 1/ UNIT 2
I- o- s I/I R-14O O-M 279 m m N o m FCV

INTERFACE POINTS.
Z 7o-ta --- —~ o Fs+ FI m d d o REFERENCEri 

0-L-30 EN I 0-L-30 
27C-283E 70-1898 7Q-185A m w d Ttt % b s o  0 70-207

¢ ELv/I : / R-131 0  m 1-45W760-70-10,   
g _ p_T p_T i a 1-R-130 o- o-T o-T _ ~N PS NOTE 2 ~< m m > tl16 m ® Q

0 7o-te 70 18 7o to 0 P 70 70 9 
740-81 R-130 

8-9E 
70-i85A--+-~ w TO FLOUR ® g ® ~,~~ ® TO FLUOR NOTE 7

70-8 < 
DRAIN m~< H''m 

H t z.~< t DRAIN

¢ O-L-30 8 
C-8-279 1 

1-R-130 O-L-30 1 I L-289 
1 ~`s ,..,mss cos 1-MfR-7C-2Q7

(j 
vT 

1-R-127 Iv-- Q p- L-5159 v-- R-131 s

0-P Q-FT 0-F 0-F 1 0- I G-F 0-F  70-3 PT FE PT _ PM < C-6L-278

70-20 70-20 70-8 -+ 70-8 -~ 70-8 70-6 1
 

7n 165C 
1 

70-188A 70-165A 3 FI
< I I 0-E4-279 188 I 70-148 < ni O-PL-70-208

• g 1 e I W 0-T L-118 I W R-131 R-iS0 TV

~- 

((~~, 

SS11~~ 

70-8 Px Px FS 1 70-148A o
m 0-E4-278 T v-- I7-R-127 

27C-282 'R-130 
70-1880 ~ 

70-168A 
70-1418,1 T®

s 
o 0 0~ 0~ ANN 0-F » 

L-118 EN/I L-43 7'6 ~,I L-138 7C-148A < 2-479810-7Q-2, COORD 8-11
i n 'T'--- 8-95 70-8 V-' F8 L-258 1'W TE TEL 70-1S2A 1 R-iS0 is •ry! o 0 70-20 1 70-20 

70-i 85C 70-1348 70-184 70-184 I 

E.

FT FE 70
PI R-13C 

R-130 I 70-14°--~ 70-148 70-148 227C-249E 1-R-127 i Q d 
70-168/7.\~~~1~g~ q 25 ZZZSSS ,,(~ ' 7CX782  70 / Px \R-1 O-EL-2781

//~~~~` E1-278 
~J -_' '__ 70-154 ~ C0-148 11 10 

0-E4-278 I 
L-131 I FI UNIT ~;,rONLY

n1 < < b 
FIFI~ 

r-- 7~0-3A TI , 1 R-13C I T® R-130 70-145 I 

O-EL-278 R-128Q7.49 70-184 1 FE } I O

-L-$7

0 8-9370-185C y1TR-7Q-3 ' 8E 
FT 1 

70-149A 
7C-148 

1-iS11 
V- 

27C-2448

0-E1-27B ANN 70-182 70-152 70-152 I <$_ FS

FCV 1 _ XS 9-89 
R-130 1 +-- 70-148 FI FE1 FT FE I 04-27827C-245E 1 L-33S 70-21 70-21 70-21 70-21

oyn 1 70-3 + 70-3 };,'( },;{ 
R-130 UNIT 1 ONLY Q 4_ FS L-18 1 ~/-' R-13C TI

+__ 70-182 FE FT -1- FM F8 R-130 
FT FE ,

I -.- CCS FROM KK C I Q 70 1 4LF PxG RCR ~P-~gy ,___ LLS 0 8278 70-149 70-149 70-148 70-145 70-148 70-145 'f I
I $ L-288 7Q-18g ^ I R-12S R-128 R-142

< C R PI 079810-70-1, CGORD C-it I 2 70-3C L-349 ' ̀ FI
LOC dR HS Q-td-278 i - - R-130 I

x 70-183 
I-~ 

7Q-182 Q pg 1 I Q 
~7-'21830 70-1 MA I r 70-7 ~~~0-E1-278 TO WASTE CAS COMP F.____.1. FT FE 70-148 +-~ 1 8V 1

I 0 70-4A° 1-479810 70-2, COORD A-10 , 70-165 70-185 1 1 __ 0_M 278 Px R-130 1 0.{_
u. aR y-- R-130 I I I FI 70-148 27C-244A_ 17 TE 

~717
XS HS 

±F.

R-142 R-142 UNIT 1OMY __ J I A101
---- Px70183 I 70-149 70-7 7Q-7 I y L 

70 700 
 FEL Q 8 108

I 6 Px 70-,88 TO FL0O2 I TO FLOOR UNIT 1 ONLY
70-

70-184A 7Q-184A 8-92 L~ _ 7p DRAIN DRAIN TO FLOOR
SEE I C R 

L-118 9 R-142 G-M-278 27C-248A R-130 FD2322 
_ , 

2 ---'}"---I 70 DRAIN
C R NOTE 3 n~ I~~̂~v-I y- I FS I I I C R

~(( FEL FM 1 FI 70-135 +-~ I DRAIN 2
708 70-164C 74A 0-1 S4A+ 70-184A O-EL-2 to 4 1 

FCV
70-185 -J L 7C-1838

0-1

Hs

97C Off{ j 
70-4 ~.-} 
FCV 

t,J 
___FI 

SEE70-188 
NOT TO CCS PU68' to ! 181 0-1879 

J o L_ FI27C-246D 
1-WR-70-1530 1-Mrt4-7o-4 70  TO REACTOR BLOC I 1 079810-70-1. 

COORD479810-70-1.F-3
O71810-70-3. COORD A-2 -.------------------- SUCTION

7C
-187_

--r7-17 1 ~ LOG 07W610-70-1, COORD H-3

r•( I R I FD2184} FROE1 SURGE TANK A COEA' 
18ERCW

I }
0-HG 

9 LOG. 1-47181Q-87-3, COURT) 8-10

0-187A 
FD2160

z
.-1-. FE FT L-575 

----------- 
FM 

R-143

COS FROM KK A 70- - - - - - - -

0-47WBiQ-70-1, CDORD F-it 
215A 70-215A 70-21gA

TO FLOOR 1-MIR-70-215X X
DRAIN 

J TO FLOOR d FCV 
-1-- 

- TO FLOOR -I
/ DRAIN 70-218 70-218 DRAIN

< z 1-47W810-82-2. WORD 8-11 
z '2 FE

70-21e
O-LL-279 w AREA TO BE SAMPLE 

~

z 
Tu 27C-2488 TI w $ CAS STRIPPER ! BORIC ACID EVALUATED FOR CHILLER
®W UNIT t ANN 7G-175 ABANDON IN PLACE 

c 
EVAP FIG A 

ABANDON IN 
PACKAGE

FEN ~ ONLY 8-117 
PLACE 70-219

TS REFERENCE PER

w DRAINER 
7Q-17 

/I 1 L-349 ® 
321930 

1-C TDRAIN~

MV

TCV T1 TE _ TEL 
SAEA LE KK i NOTES:

70-19 
0 

70-178 70-178 70-178 TO 
F
LOOR
 (POWER AVAILABLE. PUMP RUNNING, ETC.).

1. REFER TO TABLE AtA FOR ADDITIONAL DIGITAL COMPUTER POINTS

f 
L-349 27C-247A ® 27C-248A 82A.. FE FE 

FE
i 2. 1-FS-70-165A IS IN LCOP ONLY FOR CONTINUITY.

FS ANN UNIT 1 ONLY
70-132 70-202 3, G-HS-70-1978 AND 1-IM-70-1838 HAVE BEEN IIISIONWCTED DUE TO

1_g 70-218 APPEEIDIX ft INTERACTION.
70-180 8-73 ANN f

J 
FE UNIT 1 ONLY 8-118 

, SAMPLE KK

70_1 gp L-349 v- R-125 8-278 y,~ y,~
FT _ FM FI O-EL-2781 1 _ _ _ LC) (R) FE

m < 
70-190 'TI' 70-190 - - 70-1°0 FI i 1 

R-124 - ---- o

-HS 

0_8_278 70-217

I
®~R-128 27C-2478 

7Q-178 I
R-128 .+._ TS I , _-- 70- 8 7Q-11 1Y1 FLOOR

Px UNIT 1 1 
44- 70-173 I HS 

r 

0-MfR-70-111 ' 1-A DRAIN

70-180 
R-142 pNLY .+._ FS R-128 I 0-1888 +_----- 1 SAEB'LE KK_ ___

r TS A,6., , 70-17 
7'W TE 

8V/I ,im L-48 FS I } , }~ 7U -F 0-HS

a 
m 7Q-191 9-23 L-349 y- R-128 7Q-173 70-173 7Q-173 70'184' 

M(HS
M 278 2 TW TE 

70-111-+-- 7Q-1178 £ R-143

c 
27g FE FT FM  - 0-L-358c~ L-348 -T-- I R-142 70-189 70-188 - FM

1R TE 8V/I TE1 __+_ TI 7C-178 7C-178 1 70-178 ®L
-S13 v-- R-128j I 188A 

P. 
TM Z 70 /- - - - - - - - - - - - - - 70-21311

7Q-181 70-181 7Q-181 70-181 R-128 1 I 70-188Px FE FT _ F~ _ Q G-170  270 242A 2 ~' WATTS B A R
® VP/ 70-178 

70-184 70-184 "i' 

R-125

-184 

+ 

0-E4-278, ~. R-142 0-L-388 _ UNIT 1 ONLY R-128 ~1
VV I FI 1 FE, 1 FT FE <$-+----, _ f' , G-id_27B , R-,43 i FINAL SAFETY

® PX I 70-170+ 70-170 ~7Q-170 70-170 
0-8-278 R-124 U IT1 0 LY TS R 124 

ANN FS f 70-183A 70-183 70-1830 Fdg~,~ TI TS ~- ,G-t 31 -- -- ; ANALYSIS REPORT~7 a-,G - 7G-,az70-184 I---I R-142 70-188 70-188 O-M-279 R-128 
V6712 

—143 1 70-218

ABANDON IN 
PLACEFs ® --~,L-eat 

FIFss58 ~'-------------- I 38-105 70-170 - .j.__ }-----------------I
UNIT 1 ONLY 7G-, °_ +- 711-192 70-181- 70-,8, o POWERHOUSE

ppg 
27C-243 

UNIT 1 ONLY  Px R-125  UNIT 1
1 47161..... D-t o } 7° 181 I L-575 FCV ELECTRICAL

FROM DOS MR 
TE 0 ̀ -291 FT 0 70-183 ~ " CONTROL DIAGRAM

1-471810-70-3, CWRD C-3 POST AGO T® FE 70-182 70-181 70-2158 1-MfR-70-193 z o

711-214A 9LPLGCLRS 70-21411 70-214 ,~ ® FE ® FE COMPONENT COOLING WATER SYSTEM
FOR PASS COS TO CIS PUMP to ! 18 SUCTION HDR 

70-182 70-15' '11-2'59 o TVA DWG N 0 . 1-47W610-70-2   
9.2-21
7 

       R 3 5
TAW aSd J,gEg 

1-47W810-70-3, COORD D-11 F I G U R E 9. 2- 2 1



TO COS PUMP 2A a, 28

Z 7E 
TV 
 70-7 

0-471610-70-1. OOORD 0-2-
,

PI
SUCTION

FT 0-L-00 TE TM
70-72 1-'-- 70-21 70-7 70-7 6N/I

7
0

1
2-L-908~~

I
0-L-80

®

ZH

PS / P. \ TS

2 -21 

27DAN-2N 

571 
7

701 70 
-L - 

 I 

_7O7 

V

ANN J $05 0-M-278 L-289

Z 8-109 8-88 FT
270-257A

i __________...~._________ 
70-160

Q
< I

I FOXBORO DOSO

Q
1810-98-18.0007) B-S L-10

L__f"'.102403-FO-2975

U
-98-L907A03 CH 8
9870-88-78 COORD G-8 FI
-98-L818CS8, CH 8) 70-1850
C REF.

C

6 ~ 4

z~ w

W~ ►E

n

0-M-279 V/I R-132

FI __ FM
70-189A 70-1899

R-132

TP/4- I
68 IN R-132 V-yR-132

32

:4

FFA

ORO DCS M
-t8.CL_10
7A03 CH S
-78 COOftD CA FI 
18Cb8.CH 7)

FCY I 
XSFD-2974 

70-3 7- 7Q-S

^ 

OCS FROM HX C 0

I 
/_- -1_ 

0-471910-70-1, COORD A-10 2 I HS ~C.

1 L
I PI L-288 2_MTR_7p_g 70-30

FT FE FT 2-479810-98-129.00DBD E-3 0-M-278_
1840 70-184 7Q-164A (FEM-11"142CO1.CN 8)

2-479810-96-1.00010 C-2 FI

® ® (F9m-98-R142CO3.CH 6) 0-184A
2-479810-98-1.00010 G-7
(F9m-98-R742C07.CH 2)

_

LOGIC REF ~I
aff80z403-FD-2945

27D-254A
TO REACTOR BLDG ANN

2- ORD 471810-70-3. CO A-2 8-81

b l

.I.I

I
I

- L-348 FOX90HO DCS
FE FT 2-471810-88-128.cm

-47'410487111 2)70-180 70-180
z-47roto-9e-t~.caam

m 70 FS tFBM-9"12SEo8.CH 2)

2 70-190 LOGIC REFc 08F802403{D-2834

N

270-2BOA
A)81

H 
8-29

L-349

70-191 70-191 70-191 7

gv a ® I

----------------J

FOXBORO DCS
2-471810-98-129.000ND E3 0-M-278(FBM-98-R1420O1.CH 2)
2-471810-98-129.0007) G-2 TI
(FBM-98-R142CO3.CH 2) 70-19127D-2809
2-47W$10-00-129. 

SOUND(FBM-98-R142C07.CH 3) 
2-TS-70-181 9-SO

Logic Rff
O9FaM403-FD-2832

0
TO FLOOR

i DRAIN
a

MV/I

00

L-348 
*'Q7.-1.13C 70-1S3A

r----------------- 70-tFT F.1 L_ J
FOXBORO DCS 2-MTR- 

70-153

L2-47T610-98-12C. 9-0 o-M-271 7Q-t B3
(F81-98-R142Do4.Cti Y) 70

2-479610-9b-izc.t90RD 8-J FI i -- --- 2 - I
(F91-98-R142D03.CH Y) 70-138 I I
2-479870-89-12C,COWB) 8-10 I
CF91-98-R142DG7.CH Y) --~1 I FCV --J

}___J d
LOGIC REF 70-183
0W8024034D-2843 b1

27D-259D~ 0

_J
10-14

1t I ABANDONED IN PLACE-
70-1459

TV TV
~m LL

29 7C-1485 70-1489

TV

i~

70-223

TO FLOOR
r# ® 

<p~.Y 
► 

H rn 
► Fi ~+ 

i 
DRAIN CONDENSER

3 2-47VG10 893-11X.00 RD 
9
-8

r' (F9N-98-R142D04.QH 8> 0-M-278 SUSCOOLER .N.1

1V T1 I 2-479810-83-12C,COOftD 8-J FI T1 T1 70-224

70-182A F DCS 70-149A (F99-96-R142D03.W 8) p-148 70-148A 70-143A

0-M-27/ 2-479610-96-120,0007) S-8 p~_275 2-479810-88-12r COORD 8.10
r_ (F91-98-R142004,CH 3) I (F99-96-R142DG7.GH 8) '7 L-335

Ti I 2-479610-96-12C,COORD S-3 Pi I L06Ic REF $I
I (F9m-98-R142003.CH 3) I CBF81YL403-FD-2845 b~ FT FE

0-184 0-182 I I ----------- 70-148 70-145 FE 
2-~48 .N.1

I 2-164-9 ~4142007OOORD 8-10
--7 I tram-98-R1420D7,CH 41 --'l u.l ~ 70-212 70-211

ail I LOGIC Rff `~I I 
~--J 

L-138 I

dl I ~F8D246LtD-2843 1 I 10 2 
FT FE I FOXBORO DCS FT

^I I I I ------------ L 2-479810-89-12C,t270ItD 9-e CONDENSATE (D STILLATEDEMINERA SKIDIZER WASTE

I 
L_tg 27D-257E L_18 70-148 70-148 (F~86-R142D04,gi 

e)-~B 70-212 PACKAGE (DISTILLATE SKID)

-•) FE FT 
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 tiMAKEUP HATER TREATMENT DATA
—10°  PSPIDR 532 i® FILTRATION PLANT:

28-27 28-28MAXIMBdCAPACITY590 GPMM 280 GPM/SETTLER-
FILTER UNtT

S28 S27 ~'' MINIMUM CAPACITY (INLET)--------------- 133 OGPM
MSETTLER FILTER9 0-PMM'-028-0078 ► n ~~ NET CAPACITY (OUTLET) ---------------- 800,000 GPD

CATCH PCV 0-TANK-028-0018 FCV TRENK2M 8°+TRENCH SETTLER-FILTER BACKWASH TIME -------- 10MINBASIN ro B~TW SETTLER-FILTER BACKWASH WATER REQUIRED -- 10,000 GAL PER FILTER28-8 n 28-18 
CLEARWELL STORAGE -___-___-___-___-__  ~G• 10' ~• 340 538 38,000 GAL TOTALBOTTOM OF TANK 887.78

878 ai BASED 
 ON 
ON ~TGSCOOPINr 

INFORMATION
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1' VENT DEMINERALIZER SYSTEM PRESS TEMP DATA:CONT ON1-47WB34_ARK NO. DESIGN PRESS TEST PRESS DESIGN TEMP2 LINE MARK

C-1 1 15 PSI 15 PSI 95°F
2 100 PSI 150 PSI HOD°F

w
3 128 PSI 200 PSI 1SM°F

0-TANK-028-0001 4 80 PSI 78 PSI 98°F
i 8 100 PSI iSM PSI 150 F

6 ATMOSPHERIC 18 PSI 85 •F
7 75 PSI 125 PSI 100•F

a 8 40 PSI 80 PSI 100•F
TEST PRESSURE DATA IS HISTORICAL. INFORMATION AND NO LONGER MAINTAINED
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NOTE:
SOME CIDS ON THIS DRAWING HAVE BEEN CHANGED AND
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3 
2-58-129 2. ALL VALVES ON A UNIT BASIS ARE PREFIXED WITH THE UNIT

I  
.-I 
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---- --/~-'~ i-58-679 a 

1-59-583 
1-59_575_r_ T-A3 0-478885-7 
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COMPANION DRAWINGS:
1-47W844-2 a 3
0-47WOO-4 a 5

(UNIT) (SYSTEM) (VALVE N0.)
ALL VALVE AND INSTRUMENT NUMBERS ON A UNIT BASIS ARE PREFIXED WITH THE
UNIT NUMBER, 1.E.1-. FOR UNIT 1 AND INSTRUMENTS COMMON TO BOTH
UNITS ARE PREFIXED 0­

3. ALL VALVES ARE THE SAME SIZE AS PIPE UNLESS OTHERWISE NOTED.
4.MAIN SYSYEM VALVES ARE SHOWN IN THEIR NORMAL OPERATING POSITION.
5. ALL INSTRUMENT CONNECTIONS ARE 1/2' UNLESS OTHERWISE NOTED.
e. THE SYSTEM DESIGN PRESSURE CHANCES FROM 170 PSIG TO 125 PSIG AT
VALVES 0-24-1135 AND -1136. SYSTEM DESIGN TEMPERATURE IS 130
DEGREES F. HYDROSTATIC TEST IN ACCORDANCE WITH GENERAL ENGINEERING
SPECIFICATION 29 (029).

7.SCME HEAT EXCHANGER FLOW RATES LISTED ON THIS SERIES aF DRAWINGS ARE
DESIGN FLOW RATES BASED ON A RAW COOLING WATER TEMPERATURE OF 95°F. REFER
TO CALCULATION MIDN00002420090357 FOR THE FLOW RATES ADJUSTED FOR A RAW
COOLING WATER TEMPERATURE OF 85'F.

B.FBV DENOTES A VALVE USED FOR SYSTEM FLOW BALANCING.9. 
SYSTEM DRAINAGE AS FOLLOWS:

Imo- TO TURBINE BLDG, STATION DRAINAGE (47W853).
TO AUXILIARY BLDG. NNON-TREATED) STATION DRAINAGE AND CDWE BLDG.

10.UPON NOTIFICATION ~' IMBP DING FLOOD CONDITIONS AN INTERTIE CONNECTION
BETWEEN THE ENDS AND NOW SYSTEMS. IN THE AUXILIARY BLDG. IS TO BE MADE.
USING THE FABRICATED AND STORED ELBOY SECTION CONNECTED f0 THE
AVAILABLE ERCW SUPPLY HEADER AND THE AUX. BLDG. A SUPPLY ISOLATION
VALVES ARE TO BE CLOSED. SEE 47W844-4 G-9.

11.FOR VALVE MARKER TAG LIST SEE WATTS BAR MECH VALVE PROGRAM RPT-009 R
010.

12.REFER TO 47W447-1 NOTE 29 FOR IDENTIFICATION OF SYSTEM PORTIONS OF
CLASS G THAT REQUIRE THE HYDROSTATIC TEST TO BE UNDER THE CA PROGRAM.

13.DESIGN CRITERIA/ SYSTEM DESCRIPTION REFERENCE DOCUMENTS:
,USE THE LATEST REVISION ON ALL WORK UNLESS OTHERWISE SPECIFIED. SEE
E LATEST REVISION OF THE 47821 SERIES DRAWINGS, PIPING SYSTEM

CLASSIFICATION').
WB-DC-40-63 - - - - RAW COOLING WATER SYSTEM

20.THIS IS FOR THE FUTURE NOW SUPPLY TO DEMINERALIZED WATER IN THE
ADDITIONAL MAKEUP WATER TREATMENT PLANT.

NOTES CONTINUED BOTTOM LEFT:

UFSAR AMENDMENT 2

WATTS BAR
FINAL SAFETY

ANALYSIS REPORT
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FLOW DIAGRAM
RAW COOLING WATER

TVA DWG NO. 1-47W844-1 R46
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-A REFERENCE DRAWINGS:

1• DRAIN EL 729.0

47W447-------RAW COOLING WATER-PIPING
1° COMPARTMENT
DRAIN EXCITER

T
EXCITER HEAT EXCH

47W474-------RAW COOLING WATER-EMBEDDED BASE SLAB PIPING
471,478-------RAW COOLING WATER-EMBEDDED FILL SLAB PIPING

EL
2-47W810-24---CONTROL DIAGRAM
2-47WO11-24---LOGIC DIAGRAM
2-47W6o1-2----FLOW DIAGRAM MAIN A REHEAT STEAM TURBINE BLDG
47W815-------FLOW DIAGRAM AUX BOILERS
47W831-------FLOW DIAGRAM CONDENSER CIRCULATING WATER -- -- -- -- --
47WS34-------FLOW DIAGRAM MAKEUP WATER TREATMENT
471845-------FLOW DIAGRAM ESSENTIAL RAW COOLING WATER
47WS50 ------- FLOW DIAGRAM FIRE PROTECTION A SERVICE WATER
47W852-------FLOW DIAGRAM STATION DRAINAGE AUX. BLDG.
47W853-------FLOW DIAGRAM STATION DRAINAGE TURBINE BLDG.

NOTES.
1. NOT USED

2. EXPLANATION OF VALVE AN) INSTRUMENT NUMBERS:
INSTRUMENT NO. 2 - TGV - 24 - 100

(UNIT) (TYPE) (SYSTEM) (INSTRUMENT NO.)
VALVE NO. 2 - 24 - 100

(UNIT) (SYSTEM) (VALVE NO.)
ALL VALVE AND INSTRUMENT NUMBERS ON A UNIT BASIS ARE PREFIXED WITH THE
UNIT NUMBER. 1.E.1-. FOR UNIT 1 AND 2-. FOR UNIT 2.

3. ALL VALVES ARE THE SAME SIZE AS PIPE UNLESS OTHERWISE NOTED.
4. MAIN SYSTEM VALVES ARE SHOWN IN THEIR NORMAL OPERATING POSITION.
S. ALL INSTRUM:NT CONNECTIONS ARE 1/2• UNLESS OTHERWISE NOTED.

By S. NOT USED
7. NOT USED.
S. FSV DENOTES A VALVE USED FOR SYSTEM FLOW BALANCING.

2-TW 9. SYSTEM DRAINAGE AS FOLLOWS:
24-50A TOTURBINE BLDG. STATION DRAINAGE (47W853).

PTO AUXILIARY BLDG. (NON-TREATED) STATION DRAINAGE AND CDWE BLDG.
10. NOT USED.

N
a

11. DESIGN CRITERIA/SYSTEM DESCRIPTION REFERENCE DOCUMENTS:
USE THE LATEST REVISION ON ALL WORK UNLESS OTHERWISE SPECIFIED.
EE THE LATEST REVISION OF THE 47921 SERIES DRAWING. •PIPING

SYSTEM CLASSIFICATION•).WB-OC-40-63---RAW COOLING WATER SYSTEM
-387

2A 12. REFER TO 471,447-1 NOTE 29 FOR IDENTIFICATION OF SYSTEM PORTIONS OF
CLASS G THAT REQUIRE THE HYDROSTATIC TEST TO NE UNDER THE CA
PROGRAM.

X- 13. ALL EXPOSED PIPING AN) VALVES IN THE TURBINE BLDG ARE TVA CLASS H.
D9 J'v3

J
PIPING AND VALVES IN THE AUXILIARY BLDG ARE TVA CLASS G. ALL
EMBEDDED PIPING IS TVA CLASS L. ALL YARD PIPING IS TVA CLASS H.

a INSTRUMENT CONNECTIONS ARE THE SAME CLASS AS THE PROCESS LINE
THROUGH FIRST VALVE.

14. NOT USED.
2-TW
24-S1A 19. VARIOUS HEAT EXCHANGER FLOW RATES LISTED ON THIS SERIES OF DRAWINGS

ARE DESIGN FLOW RATES BASED ON A RAW COOLING WATER TEMPERATURE OF
95'F. REFER TO CALCULATION MDN00002420090357 FOR THE FLOW RATES
ADJUSTED FOR A RAW COOLING WATER TEMPERATURE OF SW.

16. NOT USED.

17. COME CIDS ON THIS DRAWING HAVE NEEN CHANGED AND MAY DIFFER FROM THE
CID$ SHOWN ON THE OTHER DOCUMENTS FOR THE SAME COMPONENT. THE
ALTERNATE ID CAN BE ACCESSED IN MAXIMO AS NECESSARY TO DETERMINE IF
PREVIOUS CIDS EXISTED FOR A SPECIFIC COMPONENT.

18. REPAIR OR REPLACEMENT OF VALVES IN RAW WATER SYSTEMS REQUIRES THE
USE O' MATERIALS WHICH ARE NOT INCOMPATIBLE WITH RAW WATER SERVICE.
SPECIFICALLY PROHIBITED ARE AUSTENITIC CRAY IRON C95400 AL-BRONZ
NOT PROPERLY HEAT TREATED. OR OTHER MATERIALS imt COMPATjGLE WITH
RAW WATER. (REFERENCE DESIGN CRITERIA WO-DC-1,0-53)

18. NOT USED.

20. THIS IS FOR THE FUTURE RCW SUPPLY TO DEMENERALIZED WATER IN THE
ADDITIONAL MAKEUP WATER TREATMENT PLANT.

21. THESE BYPASS VALVES MAY NE USED FOR THROTTLING AS A MEANS OF
ACHIEVING THE REQUIRED FLOW THROUGH THE HEAT EXCHANGERL_CCOLER FOR
WHICH IT SERVES. THE TEMPERATURE CONTROL VALVE SHALL IN
OPERABLE AND OPERATE WITHIN THE CONTROL RANGE OF THE THE OPERATING
SCALE DURING THE THROTTLING PROCESS.
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COMPANION DRAWINGS:
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0-47W844-4. -4A & -5

WATTS BAR
FINAL SAFETY

ANALYSIS REPORT
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MECHANICAL

FLOW DIAGRAM
RAW COOLING WATER

TVA DWG NO. 2-47W844-1 R22
FIGURE 9.2-32(U2)
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1/2° DRAIN 

„ o o
J\ SPACE COOLER 1~ z• tyPev x

2-STN-24-171 EL 729.0 }~+
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8' CONT ON
2-47®844-3

—7. ON 1-47W845-5 
CARD D-i

COORD A-4

4.-

-4'
ERCW DRAINAGE FROM 2' VENT o
STATIONARY AIR
COMPRESSORS i-24-816
EL. 708.0 y20' LOOP HEADER UNIT 1

12'

1 
a
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1-24-732 i i 2' DRAIN

I20' UNIT 1 DISCHARGE

+0• 1-24-818

1-24-819
f-° 4 GPM I ̂ ~ 1-~ 8 GPM
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7®620-4
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1-24-334A
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c $S SAMPLE HX SAMPLE HX 1-024-1162 `~—'
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1-L-499
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w~ P P
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1-24-1°00

24-180
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m N
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H I 24-179 708 24-180
i-24-814 ~i
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1-24-508 2-1/2° 1-24184 & "o
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N~ 
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EL 708.0

1A ao'
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30'
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g
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g
SAMPLE HX. NO.

EL 708.0
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1-STN-24-722
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q
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I 
iv
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t
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1A
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m
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UNIT 1
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g
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x
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0-24-1014
-381A

}

z®m -7 1-T mz®

__
NI FBV

nN 24-588 24-56A Nww
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11111
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N
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1-FE 1-711 FBV
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1-24-1130
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EL 729.0 H L f-18• UNIT 1 DISCH (EMBEDDED)

P 
1—STN-24-184

I 1—CLR-30-88O TEST NOTES:

—T 1. SOME CIDS ON THIS DRAWING HAVE BEEN CHANGED AND MAY DIFFER FROM
24-184 1-24-599 THE CIDS SHOWN ON OTHER DOCUMENTS FOR THE SAME COMPONENT. THE

1-24-786 1-24-784
S 2'

(SEE NOTE 18) ALTERNATE ID CAN BE ACCESSED IN MAXIMIO AS NECESSARY TO DETERMINE
IF PREVIOUS CIDS EXISTED FOR A SPECIFIC C~eB'ONENT.
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TD 0-478844-4A
COORD A-3

4"~

f

4"

6" CONT ON
1-47®8 D-1

CONT. ON 1-47W845-5 
COORO D-7

COORS A3

SRTATIONARYAAIRRROM 2' VE47 s
COMPRESSORS 

2-24-818EL. 708.0
A LOOP HEADER UNIT 2

12• •t a

20°
UNIT 2 LOOP HEADER (STRAINED)

1 2-24-732 ~ d a 2° DRAIN

UNIT 2 DISCHARGE UNIT 2 DISCHARGE (EMBEDDED)

MI
8' SPARE I~0• 20. 2-24-788 ' —

!II UNIT 2 LOOP HEADER (STRAINED)~
t9
~

(SEE NOTE 18 2-24-818 Ia tySHEET 1) 1.+ GPM 8

z 
v 

2-24-810 'i' 2-24-883 CONT, ON 2-24-721 1 2-24-815

$

229 GPM a

2° DRAIN 2-24-787

qI d 
1 2520-5 :-

N
N

\ 

N

Ili
YY 

904788
 2-24-33SA 

0-4
2C0 RD D-S ®~
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24-54

2-PI

24-~
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PI

24-24
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N
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 e~
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)
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M M
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~ SAMPLE HX. NO. 14
"1

2C

SAMPLE HX
EL 708.0 CONJON1'

2-4
o
d

o
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4, ~-~,_•PBY2-T8 t VE2NT $
N0. 10A 1' DRAIN N
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COO m~
®

1
--~•

2-478920-3 2-478820-3
COORD D-3 

1~ 
COORD 0-8

_24-2SD 2-24-580 2-24-589 -24
EL 721.75 1132

2-024-1182 6x4 RED 
 SEAL BATERKK 
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D
2-24-994 2-37-993 \ 

1/2, DNAIN
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28  3
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4•
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SAMPLE HX. N0. 11
n

2-24-e92 -1~_~ti♦/z-,-n
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' SAMPLE HX. NO. 1A

EL 729.0

SAMPLE
" "'

HX. NO. 4A SAMPLE HX. NO. 7A v v
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a 2 EL 708.0 EL 708.0 EL 708.0 N NEI~DDED L -STN-24784
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+
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SPACE COOLER

2-24-997 2-37-998
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0-FLO-24-11

E

0-24-336A 24-7 $78 - 2-24-1001 FONT ON P P I
1 0-Tt FBY 2r1/~• 0-TW O-FE I 

o 
TEST TEST 

1 1-47t8 S2-5 I I EMBEDDED DISCHARGE UNIT 2 PROM

4s 2s-%SAo-z4-sta H za-e3e z4a 327 c_g -T COOLING TOWER CCCRp E_,C00RD TEST TEST 2-471844-3

0-24-898 t" < WNT. ON
om 2-24-842 24-2 2-24-898 0.471831-10-24-g2 4' ~' -4-844u- T 0-FT 2-24-831 2-24-850 COOItD 010, 010

748 24-7 28 0-PE 24-7 327 1'~' 1'X 3/a' -T 
FBV 2-Tt 2-TV 2 1 H L \

0-VN-24-82 0-24-3744 2•X 3/4 24-167 (SEE NOTE 18)
/2• 24-8 78 4-2 A 2A ^4-2 t• 2-24- 2A

PACKAGE CHILLERS 

IS 

Im FDV 2-24-848 2' 2-24-840 1~• FROM
EL 788.5 2-Ti 2-TW _ H L 

UNIT 2 
0-471844-4A

0-24-375A 0-z4-3844 0-F ,J w z-za-esz a-1 7h z4-1878 UNIT 2 CONTROL ROD DRIVE A/C 2-ISV-050 I VENT coorsD E-z
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i 
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4 49 24-8 G 24-8 4-8 327 g• d _  ADD. EQUIP BLDG UNIT 2 I TEST TEST N CORROSION PROS CORROSION PROD I 4 

~2-._
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0 1 ' e. 
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.r  

1-24-1001 EL 782.0 80 GPM 2-24- BB t-24-855 -T I
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NOTE 3 ~• 16 GPM. 

24-7978 8y 24-,87 
1 (SEE 002288)

J ,~{ 0-24-,181
r a. F~ 0-Tt - 1• C 0-Tt ~- y 2421 S7 
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1-47►810-24-3,COORD A-8
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1-L-519 / TO GEN Hs GAS DRYER 1-L-40

UNIT 1 STRAINED WATER HEADER ZgP48 1-47W610-35-1.000RD D-8
24P28

S S24-1g0 24-159

I
j

1-TI 1-TW 1-TI 1--TW 1-TI 1-TN 1-TI 1-TN I
24-1 24-1
24-1807 24-iS9A I

24-BOA 24-50A 24-508 24-508 24-307 24-30A 24-297 24-29A 
24 24

SEAL OIL HEAT 1 SPACE SPACE i

STATOR Hs
EXCHANGERS 

L______
AIR

COOLERS COOLERS 
______.1D 18

HT EXCHS SIDE SIDE EL 728.0 EL 685.5
A AaeB 

B
i-TN
24-74

i-TW

24-73 t
( 

BLDRBGINE

/FILTER 1-TE 1-TE
24-74 24-73 1-TW 1-TW

24-1608 24-1598

i-TI i-TN i-TI i-TW

I

MV/I 1-L-40
i-TM 1-TI 1-TN

I

MV/I 1 -L-40
i-TM 1-TI 1-TN

A B C 24-517 24-517 24-518 24-518 24-747 24-308 24-308 24-737 24-298 24-298

r----------4 1-L-40 I 1-L-40 NOTES:

/ 
LOG

r_______4
I I I 1. WATER SUPPLIED FROM PUMPING STATION.

T2811A 2. THE RAW COOLING SYSTEM SUPPLIES COOLING WATER 70 VARIOUS PLANT

STATOR
P LOG

28107
P COMIPONENTS AND HEAT EXCHANGERS. THE WATER IS SUPPLIED FROM PUMPING

STATION THROUGH STRAINERS TO THE SUPPLY HEADERS. THE STRAINERS ARE
p

COOLING
TEST TEST MONITORED FOR CLOGGING BY 2-PdIS-24-2 WHICH ACTUATES ALARM 2-PdA-24-2A

WATER TEST IN THE MAIN CONTROL ROOM AS WELL AS A LOCAL ALARM 0-PdA-24-28 WHEN THE
DIFFERENTIAL ACROSS THE STRAINERS EXCEED THE SET POINT. STRAINERFILTERS I1-L-40

Ij-24-73

CLEANING IS ACCOMPLISHED LOCALLY BY MANUALLY OPENING BACKFLUSH VALVES
MOTOR (1-HS-24-105 FOR STRAINER 1-A).

-TI p  p 3. THE SUPPLY HEADER PRESSURE IS MONITORED BY 1-PS-24-4 WHICH OPERATES
24-74 

TEST
 

TEST ALARM 1-PA-24-4 IN THE MAIN CONTROL ROOM WHEN THE HEADER PRESSURE DROPS
CNDS BOOSTER PMP BELOW THE SET POINT.
HT EXCH I 4. THE SEVEN RCN PUMPS DISCHARGE INTO A COM6IDN HEADER WHICH SUPPLIES BOTH

1-TW 1-7E UNIT 1 AND UNIT 2 EQUIPMENT. THE PUMPS ARE CONTROLLED FROM THE MAIN
1-T

24-52 24-52 0
i-TM 1-T

0
1-T CONTROL ROOM BY SWITCHES O-HS-24-7A, ETC. OR LOCALLY BY SWITCHES

O-HS-24-78 ETC. NORMALLY PUMPS PROVIDE AS EQUATE COOLING WATER. A PUMP24-52 24-748 24-74 2 MAY BE SELECTED FOR AUTCMATIC OPERATION, AIO) IS STARTED BY PRESSURE
IR/I A A A

SWITCH 1-PS-24-4A OR 2-PS-24-4A IF HEADER PRESSURE DROPS TOO LOW.
PUMP DIS-

1-TM TI _ 1_TM CHARGE HEADER PRESSURE IS MONITORED BY G-PT-24-22A AND DISPLAYED IN
THE MAIN CONTROL ROOM ON G-PI-24-22.

24-52A 24-52 24-528 S. TO ROW CONTROL LOOPS, TURBINE OIL AND GENERATOR HYDROGEN COOLERS, MAY

I/P
BE CONTROLLED FROM THE MAIN CONTROL ROOM. THIS IS ACCDMPLISHED BY
TEMPERATURE

(GNERATOR
CO
HYDROOLGEN)T1-FE FROM GEN Hs GAS DRYER

THESE 
CONTRO(TURBINE

S ARENNEEDED DURING
STARTUP TO CHANGE THE VISCOSITY THE TURBINE LUBRICATING OIL AND

24-53
1-478610-35-i,C00RD D-8

TO ADJUST THE GENERATOR HEAT REMOVAL AS REQUIRED.

8. THE TEMP RATURE CONTROLS ON MOST OF THE VARIOUS HEAT EXCHANGERS AND

/
/

1
J

COOLERS ARE LOCAL AND OPERATE AS FOLLOWS: A THERMOCOUPLE IS PLACED
IN THE OUTPUT 

OF
 THE PROCESS LINE LEAVING THE HEAT EXCHANGERS OR

COOLERS. THE OUTPUT OF THE THERMOCOUPLE GDES TO A TEMPERATURE MODIFIER
WHICH SENDS A PROPORTIONAL PNEUMATIC SIGNAL TO A TEMPERATURE INDICATOR

20° EMBEDDED DISCHARGE CONTROLLER WHICH SENDS A PNEUMATIC SIGNAL TO THE VALVE POSITIONER ON
THE ROW CONTROL VALVE. THE VALVE REGULATES THE FLOW OF ROW OUT OF THE

1-L-339 COMPONENT TO HOLD THE PROCESS TEMPERATURE AT THE SET POINT.

1_pI 7. PRESSURE GAUGES, PRESSURE TEST POINTS, TEMPERATURE INDICATORS, AND
FILTER

24-707
1-478810-24-3,COORD C-3 I MIPERATURE TEST WELLS ARE INSTALLED IN VARIOUS PORTIONS OF THE SYSTEM

FOR OPERATION AND TEST.

8. INSTRUMENTS ASSOCIATED WITH THE BYPASS STRAINERS WILL HAVE HEAT
2D' LOOP HEADER

i-478610-24-2,COORD A-11 TRACING. FOR THE HEAT TRACING SEE THERMON DWG 77-39A-70.
9. NOT USED.

B A 1 10.
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TO FIELD DEVICE

SYMBOLS:
PRESSURE REGULATOR WITH FILTER. PRESSURE SET TO BE

~~ DETERMINED BY MANUFACTURER'S REQUIREMENTS FOR THE
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A ------- LOCALLY MOUNTED U F S A R AMENDMENT  2

REFERENCE DRAWING: WATTS  B A R
47W447 SERIES ------- ACNDLINGVACUUMTERYMINDND SEAL,

FINAL     S A F E T Y471800 SERIES ------- INSTRUMENTS AND CONTROLS

47WSOS SERIES LAYOUT OF CONTROL BOARDS ANALYSIS  REPORT-------
1-47W610-47 SERIES -- CONTROL DIAGRAM ERCW
1-47W611-24 SERIES -- LOGIC DIAGRAM RAW COOLING WATER
47WO33-1 ------------ FLOW DIAGRAM-ACROLEIN FEED
47W444 SERIES ------- RAW COOLING WATER POWERHOUSE & INTAKE PUMPING STATION
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CONTROL DIAGRAM
RAW COOLING WATER SYSTEM
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REFERENCE DWOS:

2-478844-SERIES ------ RAW ODLING WATER FLOW DIAGRAM
2-478810-24-1 ------- SYMBOLS

COMPANION DIG: 2-478810-24-SERIES

NOTES:

1. WATER SUPPLIED FROM PUMPING STATION.

2. THE RAW COWING SYSTEM SUPPLIES COWING WATER TO VARIOUS PLANT
COMPONENTS AND HEAT EXCHANGERS. THE WATER IS SUPPLIED FROM
PUMPING STATION THROUGH STRAINERS TO THE SUPPLY HEADERS. THE
STRAINERS ARE MONITORED FOR CLOGGING BY 2-PdIS-24-2 WHICH
ACTUATES ALARM 2-PdA-24-2A IN THE MAIN CONTROL ROOM AS WELL AS
A LOCAL ALARM O-PdA-24-28 WHEN THE DIFFERENTIAL ACROSS THE
STRAINERS EXCEED THE SET POINT. STRAINER CLEANING IS
ACCOMPLISHED LOCALLY BY MANUALLY OPENING BACKFLUSH VALVES MOTOR(1-4i

S-24-103 FOR STRAINER 1-A).

3. THE SUPPLY HEADER PRESSURE IS MONITORED BY 1-PS-24-4 WHICH
OPERATES ALARM 1-PA-24-4 IN THE MAIN CONTROL ROOM WHEN THE
HEADER PRESSURE DROPS BLOW THE SET POINT.

4. THE SEVEN NOW PUMPS DISCHARGE INTO A COMMON HEADER WHICH
SUPPLIES BOTH UNIT 1 AND UNIT 2 EQUIPMENT. THE PUMPS ARE
CONTROLLED FROM THE MAIN CONTROL ROOM BY SWITCHES O-HS-24-7A.
ETC., OR LOCALLY BY SWITCHES HS-24-70. ETC. NORMALLY PUMPS
PROVIDE ADEQUATE COOLING WATER. A PUMP MAY BE SELECTED FOR
AUTOMATIC OPERATION, AND IS STARTED BY PRESSURE SWITCH
1-PS-24-4A OR 2-PS-24-4A IF HEADER PRESSURE DROPS TOO LOW.
PUMP DIS-CHARGE HEADER PRESSURE IS MONITORED BY O-PT-24-22A
AND DISPLAYED IN THE MAIN CONTROL ROOM ON O-PI-24-22.

S. TO RCW CONTROL im LOOPS, TURBINE OIL A GENERATOR HYDROGEN
COWERS, MAY RE CONTROLLED FROM THE MAIN CONTROL ROOM. THIS IS
ACCOMPLISED BY TEMPERATURE INDICATOR CONTROLLERS 2-TIC-24-69
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EXCHANGERS OR COOLERS. THE OUTPUT OF THE THERMOCOUPLE GOES TO A
TEMPERATURE MODIFIER WHICH SENDS A PROPORTIONAL PNEUMATIC
SIGNAL TO A TEMPERATURE INDICATOR CONTROLLER WHICH SENDS A
PNEUMATIC SIGNAL TO THE VALVE POSITIONER ON THE MY CONTROL
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TO HOLD THE PROCESS TEMPERATURE AT THE SET POINT.
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ST TRACING, FOR THE HEAT TRACING SEE THERMON DWG 77-39A-70.
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9.3  PROCESS AUXILIARIES 
 
9.3.1  Compressed Air System 
 
9.3.1.1  Design Basis  
 
The compressed air system is common to both units and is divided into two systems, the station 
control and service air system and the auxiliary control air systems for emergency use.  The 
auxiliary control air system is comprised of two fully qualified and redundant trains or 
subsystems. The station control and service air system is designed to supply adequate 
compressed air capacity for general plant service, instrumentation, testing and control.  Each 
subsystem of the auxiliary control air system supplies air to the auxiliary air distribution system 
of Unit 1 and Unit 2.  The auxiliary air system ensures that all vital equipment will receive air 
from the appropriate assigned subsystem under all conditions, including safe shutdown 
earthquake and maximum possible flood. 
 
9.3.1.2  System Description 
 
Station control and service air is supplied by three motor-driven, oil-free, two stage, rotary 
screw compressors and one centrifugal air compressor.  Two of the three rotary screw 
compressors or the centrifugal compressor will handle the total plant control air requirements 
under normal conditions with sufficient additional capacity to handle minimal service air 
requirements.  With three rotary screw station air compressors operational and  the centrifugal 
compressor shutdown for maintenance, the total plant control air and peak service air 
requirements will still be met.  Peak service air requirements will occur during unit outages and 
other periods of heavy usage of pneumatic operated tools and equipment.  The compressed air 
system includes normal accessory equipment such as intake air filters, intercoolers, after 
coolers, and safety relief valves. 
 
All four air compressors are provided with intake air silencers to reduce noise and vibration 
levels due to the resonance characteristics of the intake pipes. 
 
The station compressors discharge into two redundant headers which are provided with manual 
isolation valves.  These headers feed the two control air receivers which in turn supply air 
through redundant headers to the control air station.  The control air station contains three 
complete trains of prefilters, dryers, and after filters.  Each dryer train is sized to fully handle 
plant control air requirements for one unit.  Manual bypasses are provided around each element 
for abnormal or emergency operation.  The control air is then piped through two independent 
headers to valves, controllers, instruments, etc., throughout the plant. 
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Service air is supplied to the service air receiver by a single header from the control air 
receivers. Service air is supplied through a back pressure valve which closes if control air 
pressure drops below 80 psig, thus assuring that control air requirements take precedence over 
service air requirements. Service air is piped from the receiver to service outlets and 
miscellaneous equipment throughout the plant.  A connection is provided in the service air 
header, upstream of valve 2-33-675, to allow for the future installation and use of temporary air 
compressors if evaluated and installed under the proper design control process. Temporary air 
compressors shall meet system pressure and air quality requirements and should be sized to 
provide an adequate air supply for their intended application. 
 
Auxiliary control air is supplied by two motor-driven, nonlubricated, single-stage, reciprocating 
compressors.  Each compressor is sized to supply the total safety-related control air 
requirements in the event of an accident, flood, or loss of the station control air system.  The 
auxiliary control air system (ACAS) is separated into two independent subsystems each 
containing its own compressor, receiver, dryer, and filter.  The auxiliary control air piping is 
arranged so that the auxiliary receivers are charged from the non-qualified station control air 
system during normal operation.  Electric power for the auxiliary systems is provided from both 
normal and emergency sources.  The auxiliary control air system is located entirely within 
Category I structures and is designed to Category I seismic requirements.  The auxiliary air 
system is automatically isolated from the station air system upon loss of air from the station 
system.  Refer to the tabulation of descriptive information in Table 9.3-1. 
 
The dryer and filter trains for both the station control and auxiliary control air systems are 
designed to give compressed air of high instrument quality.  The auxiliary control air system inlet 
filters (from control air system) are designed to remove 100% liquid water entrainment and other 
foreign matter from the compressed airstream down to 0.9 micron size.  The station control air 
prefilters are designed to remove 99.99% of all liquids and oil and all particulates down to 0.6 
microns.  The air dryers dry the air to a dewpoint of 0°F or less at line pressure.  The discharge 
of the auxiliary control air dryers is routed through an afterfilter which removes 100% of particles 
of desiccant and other foreign matter down to 0.9 micron size.  The discharge of the station 
control air dryers is routed through 0.9 micron afterfilter elements which remove 100% of 
particles of desiccant and other foreign matter larger than 0.9 microns. 
  
9.3.1.3  Safety Evaluation 
 
The compressed air system meets General Design Criterion 5 and is designed to provide a 
highly reliable source of compressed air for all plant uses.  The two independent auxiliary 
systems are powered from separate emergency electrical power sources to provide a single 
failure capability. 
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The station compressors are also powered from diverse electrical sources.  One compressor is 
powered from the 480-volt Auxiliary Building common board, one from the 480-volt Turbine 
Building common board, and the other two from 480-volt shutdown boards.  Two of the three 
rotary screw compressors or the centrifugal compressor will handle the total plant control air 
requirement.  Thus two of the four station compressors can fail due to power loss, accident, or 
other cause and system pressure will still be maintained.  The compressed air system contains 
sufficient receiver capacity to supply air for several minutes.  The loss of all four station 
compressors would result in the shutdown of both units after this reserve is expended.  Loss of 
station control air pressure from an accident such as a pipe break would result in the in the 
shutdown of both units if the break was not manually isolated before system pressure fell below 
the point required to sustain plant operation.  The auxiliary compressors will start automatically 
when the system pressure in its respective trained receiver falls below 83 psig. 
 
The control air dryers are divided into three independent units each containing a pre-filter, a 
dryer, and an after-filter.  The loss of a dryer unit would result in a high moisture content in the 
air.  This would be alarmed by moisture sensors located in the discharge headers.  The air 
supply would then be diverted to the spare dryer unit. 
 
The station air compressor system is designed for 115 psig and arranged for parallel operation. 
 The maximum system pressure is 105 psig.  For rotary screw compressors A, B and C, further 
protection against system overpressure is provided by safety relief valves set at 115 psig 
placed downstream of  the after-cooler and on each receiver for the main air system.  Safety 
relief valves are also placed on the auxiliary air compressors and auxiliary air receivers.  These 
valves are also set at 115 psig.  Station air compressor D has a relief valve located on its 
pulsation dampener. 
 
The station air compressors and dryer units are located on Elevation 708.0 in the Turbine 
Building.  The Turbine Building at this elevation is not a Category I structure and is below plant 
grade.  Therefore, the main air system must be considered inoperable during (or after) a 
seismic event and flooding above plant grade. 
 
Two independent auxiliary air systems are located on Elevation 757.0 of the Auxiliary Building.  
This is a Seismic Category I structure located above the maximum possible flood elevation.  
The auxiliary air systems are designed to Seismic Category I requirements; since they are 
completely separated, a single failure cannot render both systems inoperable.  The auxiliary 
compressors start automatically upon loss of air from the main system for any reason.  The 
auxiliary air system is automatically isolated from the main air system whenever the system 
pressure falls below 79.5 psig. 
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Each auxiliary air system is sized and equipped so that ample system capacity is provided for 
both units under all design basis accident conditions.  Redundancy and train separation have 
been provided in the auxiliary compressed air system to the extent that no initial 'design basis 
event' followed by an arbitrarily selected 'single active failure' will prevent the system from 
performing its necessary safety functions.  Total plant design is such that even total loss of all 
air will not prevent safe shutdown of the both units, assuming no breaks in the primary or 
secondary piping. 
 
The station control and service air system performs no safety related function.  Containment 
penetration piping is installed to TVA Class B (Safety Class ANS-N-182) requirements and is an 
integral part of the containment isolation system.  Also, station air system piping located inside 
Seismic I structures is installed to Seismic Category I(L) requirements (see Section 3.2.1).  It 
normally supplies air to both trains of the auxiliary control air system, but is automatically 
isolated when the output pressure drops below an acceptable value. 
 
A failure modes and effects analysis (FMEA) for the compressed air system has been 
performed and a summary of the result is presented in Table 9.3-7.  Since the station control 
and service air is a non-essential system, the scope of the FMEA for the compressed air 
system will include only an analysis of the auxiliary control air system.  The essential raw 
cooling water (ERCW) system, floor drainage, high pressure fire protection, and the normal and 
emergency power systems define system interfaces with the auxiliary control air system.  The 
redundant ERCW and emergency power trains are assigned to the appropriate redundant 
auxiliary control air system.  All equipment receiving auxiliary control air is listed in Table 9.3-8.  
   
 
The auxiliary compressor suction is taken from a nonfiltered area. Calculations were performed 
to verify that the amount of radioactivity introduced into the main control room (MCR) 
habitability area during an accident condition is not significant.  Also, as an additional safety 
precaution, the air lines leading into the MCR are filtered by charcoal and HEPA filters. 
 
A safety precaution was also provided to protect the MCR from airborne contaminants in the 
event of a pipe leak that may originate from the fire protection system, which was routed inside 
the MCR.  The air supply to the fire protection system was provided with an orifice and a 
seismically qualified check valve. 
 
The auxiliary control air systems are used to ensure plant safety, even if the station control and 
service air system fails for any reason. 
 
Safety-related components and equipment which require instrument air to perform an active 
safety function are supplied from the auxiliary control air compressors.  These safety-related 
items and their related safety functions are identified below and discussed in the indicated 
UFSAR sections. 
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1. Auxiliary Feedwater (AFW) system steam generator level control and Unit 2 pressure 
control valves (Section 10.4.9) - These valves are required during all AFW operating 
conditions, 

 
2. Main steam atmospheric relief valves (Section 10.1) - control of these valves are 

necessary during flood mode operation, 
 
3. Auxiliary building gas treatment system (ABGTS) - flow control and isolation dampers 

(Section 6.2.3), 
 
4. Emergency gas treatment system (EGTS) isolation and flow control dampers and valves 

(Section 6.2.3), 
 
5. Control Building HVAC isolation and flow control valves, dampers, temperature 

controllers, transmitters, and other pneumatic instruments (Section 9.4.1), 
 
6. Radiation monitoring system containment isolation valves, 
 
7. Reactor coolant system (RCS) pressurizer spray line pressure control valves (Section 

5.5.10) 
  
8. Sample isolation valves for radiation monitoring equipment which are required to remain 

functional during and after a safe shutdown earthquake, as discussed in Section 5.2.7.6, 
will be supplied with essential control air from the ACAS. 

 
9.3.1.4   Tests and Inspections 
 
Preoperational testing of the compressed air system and components is to be performed in 
compliance (see Section 14.2.7, for exceptions) with the requirements of Regulatory Guide 
1.68.3, April 1982, 'Preoperational Testing of Instrument and Control Air Systems'.  The 
compressed air system preoperational tests are discussed in more detail in Chapter 14. 
 
Periodic tests will be performed after plant startup to ensure proper operation of the auxiliary 
system and isolation valves. 
 
9.3.1.5  Instrumentation Applications 
 
The control air system is designed to operate automatically.  The auxiliary systems are started 
automatically upon loss of air pressure from the primary system.  Control room instrumentation 
monitors control air pressure.  Position lights indicate closure of any isolation valve.  Audible 
alarms are produced in the MCR for high compressor oil temperature, low oil pressure, high 
discharge air temperature, high dewpoint of auxiliary control air, and low auxiliary control air 
pressure.  Local indication of air pressure at various points and air temperature, is also provided 
in addition to local trouble lights.  See Figure 9.3-1 and 9.3-2 for detailed control application, 
Figures 9.3-3 and 9.3-4 for logic, and Figures 9.3-5, 9.3-5A, and 9.3-6 for the detailed flow 
diagrams. 
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9.3.2  Process Sampling System 
 
9.3.2.1  Design Basis 
 
The process sampling system is composed of both the routine and post accident sampling 
subsystems.  The routine sampling subsystem is designed to obtain samples from the various 
process systems in each of the two units.  The samples are obtained in the titration room, hot 
sample room, or locally (grab samples) for laboratory analysis.  This system has no primary 
safety-related function except for containment isolation valves.  During a loss-of-coolant 
accident, this system is isolated at the containment boundary.    
 
The postaccident sampling subsystem (PASS - for Unit 1 Only)) is used to acquire samples of 
the reactor coolant and containment atmosphere during a loss of coolant accident (LOCA).  
This system has no primary safety-related function.  However, the operation of this subsystem 
requires the operation of various closed containment isolation valves.  The PASS is discussed 
in Section 9.3.2.6. 
 
9.3.2.2  System Description 
 
The routine sampling subsystem consists of the following collection areas and equipment: 
 
1. The titration room where secondary process system samples are routed for automatic 

analysis of several variables such as pH, conductivity, dissolved oxygen, and sodium.  
Typically these variables are indicated and recorded, and any variable exceeding 
established limits is annunciated.  

 
 In addition, nonradioactive grab samples are obtained in this room. 
 
2. The hot sample room where primary and secondary samples are routed for automatic 

analysis of several variables such as pH, sodium and conductivity.  These variables are 
indicated in the hot sample room and typically recorded in the titration room.  Typically a 
variable exceeding established limits is annunciated.  Most hot sample room samples 
are radioactive grab samples which are taken to the radiochemical laboratory for further 
analysis. 

 
3. Local grab samples are taken throughout the plant for detailed chemical and 

radiochemical analysis.  These samples are analyzed either onsite or offsite, depending 
upon the analyses required.   
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4. During full power operations, primary system sampling is conducted once every week to 
determine boron concentration.  Periodic sampling can effectively measure boron 
concentration in RCS and is described below. 

 
5. A gas analyzer system sequentially monitors points in the waste disposal and chemical 

volume and control systems for oxygen concentrations in either a hydrogen or a 
nitrogen atmosphere.  The concentrations are displayed, and recorded, and an alarm is 
given at the analyzer when appropriate.  See Section 11.3.2 for a detailed description. 

 
6. A zinc injection skid located in the hot sample room is connected to the sample return 

line to the VCT. 
 
The routine sampling subsystem is operated manually throughout the full range of operations.  
Sample lines originating within containment have isolation valves near the sample point and 
inside and outside containment for automatic containment isolation.  Sample lines outside 
containment normally have manual isolation valves.  Sample line isolation valve hand switches 
are normally located on a wall panel in the hot sample room.  Each sample line to the titration or 
hot sample room cubicles normally has indicators for pressure, temperature, and flow rate.  
Samples, whether local or to a sample room, normally have pressure throttling valves and/or 
heat exchangers (as required). 
 
To ensure that representative samples are obtained, the sample points are normally located in 
a free-flowing stream and the sample takeoff points are normally on the side of the horizontal 
pipes. Prior to the collection of a sample, each sample line is normally purged of stagnant 
process fluid.  The volume of fluid purged and the volume of sample collected are dependent 
on the stream being sampled, length of sample line, and analysis to be performed. 
 
Sampling of the RCS is used to detect failed fuel.  RCS sampling is used to determine gross 
specific activity and dose equivalent I-131 analyses.  The gross specific activity is performed 
every seven days and the dose equivalent I-131 specific activity is performed every fourteen 
days, both during power operation.  Operations is notified if a negative trend or significant 
change develops in the analysis. 
 
Boron concentration measurement is performed once every week, during power operation.  
Operations is notified if a negative trend of significant change develops in the analysis. 
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Each sample is listed in Table 9.3-2 giving the sampled system, sample location, system design 
temperature and pressure, sample type (local, titration room, hot sample room, or gas analyzer). 
 Sampling lines from systems covered by TVA Classes A, B, C and D from root valve through 
first valve in sampling lines, or through second containment isolation valve if sample lines are 
extensions of containment, are the same class or higher as the sampled systems.  Also, sample 
lines which form a primary pressure boundary are TVA Class B.  Each of these sample lines 
which interface with TVA Class A piping normally has a 3/8 inch O.D.  The sample line itself 
serves as a flow restrictor.  Sample lines in Seismic Category I structures are a minimum of TVA 
Class G. 
 
Remaining sample lines are TVA Class H, except some sample piping are TVA Class C.  The 
sample piping and equipment, where applicable, meets the following codes and standards: 
 
1. NEMA SG-5 and IC-1. 
2. ASME Boiler and Pressure Vessel Code, Section III (applicable sections) and Section IX 

(applicable sections). 
3. ANSI B31.1 and B16.5. 
4. IEEE. 
5. ASTM. 
6. SAMA PUB19 and PMC20-2-1970. 
 
The hot sample room cubicles are able to withstand a 1.0 g horizontal acceleration to ensure 
their stability during a seismic event.  Also, the hot sample room cubicle entry block valves meet 
ASME Section III, Paragraph NC-3676, Code Class 2 with applicable 'N' stamp. 
 
The routine sampling subsystem provides the capability for sampling the reactor coolant hotleg 
and steam generator blowdown, in an emergency sample area during a maximum flood 
condition.  However, steam generator blowdown sampling is not required during a maximum 
flood condition.  Portable sample analyzer equipment is used to measure the boron 
concentration in the RCS. 
 
9.3.2.3  Safety Evaluation 
 
Sample lines have the required indicators, pressure throttling valves, heat exchangers, etc., to 
ensure plant operator safety when collecting samples. 
 
The hot sample room has the following special safety features (due to handling primary loop 
samples): 
 
1. Samples lines from the RCS hot legs contain a delay coil to provide a 40-second sample 

transient time within containment, plus a 20-second transient time from containment to 
the hot sample cubicles to provide decay time for N-16. 
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2. Cubicles 1A and 2A are expected to contain the most highly radioactive samples.  
Sample lines to these sinks are equipped with stainless steel sample cylinders.  
Cubicles 1A and 2A have a 2-inch lead shield behind the front plate of the cubicles.  
Samples can be obtained during conditions approximating 1% failed fuel. 

 
3. Cubicles are designed to permit collection of a sample behind a shatterproof window. 
 
4. Cubicles have individual exhaust hoods and fans to ensure that leakage of any gas is 

exhausted from the cubicle.  Airborne particulates are removed by HEPA filters, and 
liquids are drained through the cubicle sink. 

 
5. Entry block valves meet the ASME Section III, Class 2 (described in Section 9.3.2.2). 
 
The presence of high pressure and temperature sample lines outside reactor containment is not 
considered hazardous because of the limited flow capacity. 
 
9.3.2.4  Tests and Inspections 
 
System equipment is tested prior to plant operation under normal conditions.  Periodic tests are 
performed after plant operation begins, to ensure proper operation of the routine sampling 
subsystem equipment. 
 
9.3.2.5  Instrumentation Applications 
 
The routine sampling subsystem is designed to be operated manually except for the gas 
analyzer, and the automatic analyzers (e.g., conductivity, pH, cation conductivity, sodium, 
hydrazine, dissolved oxygen). 
 
9.3.2.6  Postaccident Sampling Subsystem (Unit 1 only) 
 
The postaccident sampling subsystem (PASS) provides samples of the reactor coolant, 
containment atmosphere, and containment sump fluid during a LOCA.  It is designed to meet 
the intent of and provide for sample acquisition, analysis, and disposal, as described in Section 
II.B.3 of NUREG-0737, and keep personnel exposures within GDC19 limits (see Section 3.1). 
 
The existing Post Accident Sampling System (PASS) for Unit 2 has been disconnected and 
abandoned in place. 
 
9.3.2.6.1 System Description 
 
The PASS is composed of the following: 
 
a. The postaccident sampling facility (PASF) which contains Sentry Equipment Corporation 

(SEC) high radiation sampling system (HRSS) or equivalent and associated control 
panels. 
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b. Sample connections to the reactor coolant, containment sump, and containment 
atmosphere. 

 
c. Tubing, valving, and fittings as required to convey samples to the PASS. 
 
9.3.2.6.2 Postaccident Sampling Facility 
 
The PASF is located in the Auxiliary Building on Elevation 729 between columns A5, W, and X 
(for Unit 1). 
 
The PASF consists of piping, tubing, valves, components, and instrumentation necessary to 
obtain, do partial analysis, and dispose of the samples described in Section 9.3.2.6.  Boron and 
isotopic analysis is performed.  The major equipment used for these activities is the SEC 
HRSS.  It is described in Section 9.3.2.6.3.  The ventilation exhaust is filtered with charcoal 
adsorbers and high-efficiency particulate air (HEPA) filters.  Liquid waste from the SEC HRSS, 
with the exception of the sampling panel drip pans, is routed to the waste holdup tank.  From 
this tank the liquid is routed back to containment or the radwaste system for disposal.  The 
liquid waste from the panels drip pans is routed to the floor drain system. 
 
Gaseous waste is routed back to containment.  
 
9.3.2.6.3 Sampling Equipment 
 
The major component used in the PASF for sampling acquisition and portions of the chemical 
analysis is the SEC HRSS.  This system is composed of the liquid sampling panel (LSP), 
chemical analysis panel (CAP), containment air sampling panel (CASP), and their associated 
control panels. These components are discussed in the ensuing sections. 
 
9.3.2.6.3.1 Liquid Sampling Panel 
 
The following types of samples can be obtained from the LSP during accident conditions: 
 
a. Undiluted and diluted (1,000:1) liquid grab samples of the reactor coolant. 
 
b. An in-line sample of pressurized coolant. 
 
c. A diluted (15,000:1) stripped gas sample from the reactor coolant pressurized liquid 

sample. 
 
The LSP is able to purge sample lines before sampling to assure representative samples will be 
obtained and to flush the lines after sampling to reduce residual radioactivity. 
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The LSP uses shielded cart/casks for the removal of the reactor coolant samples.  The cask is 
mounted on a cart, which allows the samples obtained to be mobile.  A shielded syringe can be 
used to handle the aliquot to be analyzed.  Isotopic analysis of reactor coolant (undiluted 
concentration 1 µCi/g to 10 Ci/g) can be performed.  
 
9.3.2.6.3.2 Chemical Analysis Panel 
 
The CAP can receive reactor coolant liquid and gas samples from LSP.  The CAP has the 
capability to analyze for the following parameters: pH, specific conductivity, dissolved oxygen, 
chloride, hydrogen, temperature, and total dissolved gas.  The ranges of the on-line equipment 
are listed below for their specific analyses: 
 
a.   pH     1 -14 
 
b.   Conductivity    0.1-500 μmho/cm      
 
c .   Chlorides    0.1-20 ppm 
 
d.   Dissolved Hydrogen       10-2000 cc(STP)/kg  
 
e.   Dissolved Oxygen   0.1-20 ppm 
 
Lines carrying liquid and gaseous samples have the capability to be flushed to limit personnel 
radiation exposure and prepare for the acquisition of the next sample. 
 
9.3.2.6.3.3 Containment Air Sampling Panel (CASP) 
 
The CASP is used to obtain samples of the containment atmosphere.  A particulate, iodine, and 
gas partitioning system is used to obtain these components in the containment atmosphere 
sample.  As an alternate method, samples are located in shielded cart/casks.  The shielded 
mobile assemblies can be used for sample transport to onsite analysis facilities.  All CASP 
sample lines are purged with nitrogen following the sampling operations to remove radioactive 
gases and prepare for the next sample.  Also, the sample lines are heat traced to minimize 
plateout of radioactive material.  Each of these components is then analyzed for radioactivity.  
 
9.3.2.6.3.4 HRSS Control Panels 
 
Operation of the HRSS is performed at various control panels.  These panels give readouts of 
all in-line analysis performed by the CAP.  The control panels are separated from the sample 
panels within the PASF.  This separation makes possible a reduction in the operators' exposure 
to radiation from the sampling panels in the PASF. 
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9.3.2.6.4 Sample Points 
 
The sample points chosen for use during postaccident conditions were selected to be 
representative of the required samples.  The reactor coolant samples are obtained from the 
reactor vessel hot leg loops.  Containment sump samples are acquired from the discharge of 
the residual heat removal system (RHR) pumps.  Containment atmosphere samples are 
acquired from upper and lower containment from an opening at Elevations 815 (upper) and 750 
(lower). 
 
9.3.2.6.5 Postaccident Counting Facilities 
 
Radiological analysis of liquids and gaseous samples is performed in plant counting room 
facilities.  Analyses are performed within applicable Regulatory Guide 1.97 criteria.  Appropriate 
radiation shielding is provided to reduce counting equipment background levels as necessary. 
 
9.3.2.6.6 Piping, Tubing, and Valves 
 
Sample piping, tubing, and valves are normally 304, 316, or 304L stainless steel designed to 
assure turbulent flow (RE > 4,000).  Sample lines between the containment isolation valves, 
and containment isolation valves, are ASME Section III, Class 2. 
 
Sample lines outside containment are ANSI B31.1.  The minimum tube size is 1/4 or 3/8 inch 
and root valves are 1/2 inch. 
 
Sample lines are routed to be as short as practical, avoiding traps, dips, and deadlegs if 
possible  to the PASF. Provisions have been incorporated to allow flushing of sample lines to 
reduce unnecessary radiation exposure to operating personnel.  Also, consideration has been 
given to the routing of sample and waste return lines so that the radiation field of the pipe is 
consistent with the zone of the area it traverses.  This is also accomplished by normally routing 
lines through shielded pipe tunnels, trenches, or chases. 
 
All sample lines have been thermally evaluated to assure that pipe expansion caused by high 
operating temperatures does not impact the integrity of the sample piping or supports. 
 
9.3.2.6.7 Safety Evaluation 
 
The design life of all major components, equipment, and instrumentation is 40 years (100 days 
during accident conditions).  The PASF does not serve a safety-related function. 
 
9.3.2.6.8 Tests and Inspections 
 
The postaccident sampling (PAS) equipment is preoperationally tested before startup.  
Instruments are calibrated and tested to verify equipment readiness.  This equipment is used 
periodically to simulate actual sampling techniques for personnel training purposes. 
 



WBN 
 
 

9.3-13 

9.3.3  Equipment and Floor Drainage System 
 
9.3.3.1  Design Bases 
 
Equipment drains and floor drains in the Auxiliary and Reactor Buildings are designed so that 
tritiated liquids (defined as liquids whose tritium concentration is 10% or more of the reactor 
water tritium concentration) are normally handled separately from nontritiated liquids, in so far 
as possible.  Equipment drains and floor drains are routed to collector tanks in which the liquid 
can be held pending further treatment. 
 
Except as specified below, Turbine Building drains are collected in the sump and periodically 
sampled as required by the NPDES permit for discharges. 
 
Drainage in the condensate demineralizer area of the Turbine Building drains to the condensate 
polishing demineralizer sump.  The sump contents are routed to the neutralization tank for 
processing and subsequent discharge.  Drainage in the makeup water treatment plant area of 
the Turbine Building drains to the water treatment plant (WTP) waste sump.  The WTP sump 
contents are routed to the alum sludge settling ponds.  The supernatant from the alum sludge 
settling ponds is discharged to the yard low volume waste holding pond. 
 
9.3.3.2  System Design 
 
The liquid drains are normally segregated into two basic systems.  The first system collects all 
tritiated water.  This system is further divided into aerated liquids, which are collected in the 
tritiated drain collector tank and deaerated liquids, which are collected in the reactor coolant 
drain tank or the chemical volume control system (CVCS) holdup tank.  This segregation 
promotes the recycling (if required) of radioactive tritiated liquids.  The second system collects 
nontritiated water in the floor drain collector tank.   
 
Detailed data for the various equipment and floor drains is presented in Table 9.3-3.  
Information contained in this table was generated from Attachment 2 of Westinghouse Letter, 
WAT-D-221.  The flow and logic diagrams for the system are contained in Figures 9.3-7 to 
9.3-14. 
 
Critical exposed drain piping in the Control Building is supported per Seismic Category I(L) 
requirements. 
 
Critical exposed drain piping in other areas where ESF equipment is located is supported per 
Seismic Category I(L) requirements.  Embedded drain piping in Category I structures is in 
seismically qualified concrete, and therefore meets seismic considerations in that the flow paths 
will remain inviolate during a safe shutdown earthquake. 
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9.3.3.2.1 Drains from Lowest Floor Level in the Auxiliary Building 
 
In the Auxiliary Building, most equipment is located at an elevation which permits gravity feed 
into the desired drain collector tank.  However, since the drain collector tanks are located on the 
lowest floor, the drains on this floor cannot be gravity fed to a drain collector tank.  Therefore, 
there is an Auxiliary Building Floor and Equipment Drains (ABF & ED) sump and a tritiated 
sump.  The drains on this floor are piped to the ABF & ED sump or to the tritiated sump.  These 
sumps are then pumped to their respective drain tanks.  There are sumps in the Additional 
Equipment Buildings that are normally pumped to the floor drain collector tank. 
 
Excess fluid due to flooding would be collected in the ABF & ED passive sump.  This passive 
sump is large enough to contain any postulated major rupture Watts Bar could experience with 
the exception of an unisolable break in the  RWST discharge header.  In the event this break 
occurs, flooding on Elevations 674.0 and 676.0 is minimized by transferring water to storage 
locations available inside the Auxiliary Building.  Most equipment components sit on foundations 
high enough to keep them above most flood levels.  Floor drains were provided in all areas 
where there is possibility of major rupture.  Leak detectors are located where required in the 
Auxiliary Building and Reactor Building to alarm  for a buildup of water on the floor. 
 
9.3.3.2.2 Residual Heat Removal Pump (RHR) and Containment Spray Pump (CSP) 

Compartments 
 
Each RHR pump and containment spray pump is located in a separate curbed compartment 
designed to control any leakage.  There is a small sump located in each compartment with a 
drain pipe extending above the bottom of the sump.  There are 2 weep holes of 1/2 inch 
diameter in the drain pipe at the sump bottom to take care of small ordinary seepage.  The 
drain pipe is designed to handle a leakage of 50 gpm and is piped to the Auxiliary Building floor 
and equipment drain sump.  A water level detector is located in each RHR and CSP 
compartment sump to sound an alarm prior to overflowing in the drain pipe.  An emergency 
drain is provided in each RHR and containment spray pump room, as shown in Figure 1.2-7, 
plan Elevation 676.0.  These drains are provided to direct large breaks to the large, ABF & ED 
passive sump volume above Elevation 666. 
 
The design basis for the emergency drains is to provide environmental isolation for each 
separately drained area unless needed for drainage purposes.  These functions are assured by 
installing a breakaway plate in a 4-foot by 4-foot square hole in each room, which is held in 
place by breakaway bolts.  If drainage into the room exceeds the capacity of the normal drain 
and flows over a small lip surrounding the breakaway emergency drain hole, the weight of 
approximately 2 feet 8 inches of water above the emergency drain causes failure of the bolts 
and a large drain is established to remove water from the pump room.  Water then released to 
the ABF & ED passive sump can be processed by opening the passive sump to the ABF & ED 
sump by means of a 6 inch valve. 
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9.3.3.2.3 CVCS Holdup Tank Compartment and Tritiated Drain Collector Tank Room 
 
The CVCS holdup tanks are located in separate watertight rooms designed to contain the tank 
contents should a tank rupture.  The tritiated drain collector tank is in a curbed room designed 
to contain the tank volume should there be a rupture.  A drain with a normally closed valve is 
provided from each room to the building sump.  In case of a rupture, the valve keeps the water 
within the room until the level of the drain collector tank is lowered to handle the additional 
volume of water. 
 
Since these tanks are not essential, the rooms are not designed to exclude flood water.  In case 
of flooding, the tanks are filled with a sufficient volume of water to prevent flotation and are 
sealed. 
 
Both open and closed drains are provided in the tritiated system.  The open drains are defined 
as being open to the atmosphere, and they usually empty into a funnel connected to the 
embedded drain header.  The closed drains are connected directly to the drain header and are 
not open to the atmosphere.  The embedded drain headers are normally routed to an 8 inch 
horizontal collection header at the tritiated drain collector tank.  This header has a blind flange 
at each end to aid in cleaning.  The various drain headers normally extend through the top of 
the 8-inch collection header to within 1½ inches of the bottom of the header.  The outlet from 
the 8-inch collection header to the tritiated drain collector tank is normally a 4 inch pipe welded 
to the upper half of the 8 inch pipe.  This provides a 2 inch water seal in the 8-inch pipe at all 
times. 
 
The floor drain collector tank, in addition to receiving the floor drains, also collects nontritiated 
open and closed equipment drains.  These drains are normally piped to an 8-inch header at the 
floor drain collector tank where a water seal is maintained at all times.  The 8-inch header 
normally has a 4-inch pipe welded to the top half which discharges to the floor drain collector 
tank.  This ensures a 2-inch water seal.  Some of the floor drains located in areas where a 
strong possibility exists for a tritium leak are provided with solid stainless steel cover plates to 
prevent tritium from entering the systems.  The use of floor drains has been limited to areas 
where an emergency need for them exists.  The floor drains are normally not used for regular 
maintenance washdown. 
 
9.3.3.2.4 Volume Control Tanks 
 
The volume control tanks (VCT) are located in rooms with a curb to contain the liquid in case of 
a rupture.  A floor drain is provided and piped separately to the floor drain collector tank to 
provide rapid room drainage. 
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9.3.3.2.5 Boric Acid Tanks 
 
The boric acid tanks are enclosed by a curb designed to contain the acid should there be a 
major tank leak.  A number of floor drains are located within this area with a valve on the drain 
header to the floor drain collector tank.  This valve permits the containment of the boric acid 
until it is pumped by a portable pump to other storage tanks.  In case there are no storage 
tanks available, the acid can be diluted before being released to the floor drain collector tank. 
 
9.3.3.3  Drains - Reactor Building 
 
Most equipment drains in the Reactor Building are for tritiated deaerated liquids which are piped 
to the reactor coolant drain tank.  The reactor coolant drain pumps, pump this liquid to either 
the CVCS holdup tanks or to the tritiated drain collector tank in the Auxiliary Building. 
 
The annulus floor drains are piped to the annulus sump which is emptied by gravity to the ABF 
& ED passive sump by opening a 10-inch butterfly valve in the Auxiliary Building. 
 
The rest of the floor drains and equipment drains are piped to either the Reactor Building Floor 
and Equipment Drains (RBF&ED) sump or the RBF&ED pocket sump.  The RBF & ED sump 
pumps automatically pump this liquid to the tritiated drain collector tank in the Auxiliary Building. 
 If analysis shows the liquid is nontritiated it can be pumped to the floor drain collector tank. 
 
9.3.3.4  Design Evaluation 
 
The drains are segregated and leakage is contained to ensure that there is no leakage of fluid 
or fumes to the atmosphere.  This has been accomplished with the use of water seals or traps 
in drain lines where there is a possibility of cross-ventilation.  See Chapter 11 for a more in-
depth evaluation. 
 
There is no mechanism for an inadvertent transfer of contaminated fluids to the 
non-contaminated drainage system.  In the Auxiliary and Reactor Buildings only contaminated 
drain systems are provided. 
 
9.3.3.5  Tests and Inspections 
 
Open equipment and floor drains are periodically monitored to ensure that there is no 
cross-ventilation.  The water seals and traps are serviced by periodic addition of  water through 
the drain and drains are inspected periodically for blockage.  
 
9.3.3.6  Instrumentation Application 
 
Instrumentation related to this system is described in Chapter 11. 
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9.3.3.7  Drain List 
 
The following are the tanks used to collect drains from the NSSS: 
 
1. Chemical Drain Tank (CDT) - collects radioactive sample waste from laboratory. 

(Described in Chapter 11, Radioactive Waste Management ) 
 
2. Component Cooling Surge Tank (CCST)  - collects water from component cooling 

equipment drains. 
 
3. Reactor Building Floor and Equipment Drain (RBF&ED) Sump and the RBF&ED Pocket 

Sump - collect water from floor drains and aerated equipment drains inside the 
containment, and the sump pumps can be directed to the FDCT or the TDCT. 

 
4. Floor Drains Collector Tank (FDCT) - collects non-tritiated equipment and floor drains. 
 
5. Laundry and Hot Shower Drain Tank (LHSDT) - collects water from laundry and hot 

showers (described in Chapter 11). 
 
6. CVCS Holdup Tank (CVCS HUT) - collects deaerated tritiated water (reactor grade) 

inside the containment. 
 
7. Tritiated Drain Collector Tank (TDCT)  - collects aerated tritiated water in the Auxiliary 

Building, via the drain header (DH), from the RCDT and  RBF&ED sump and RBF&ED 
pocket sump in containment and from the tritiated sump. 

 
8. Component Cooling System (CCS) Pump Seal Leakage Collection Tank (SLCT) - 

collects seal leakage from CCS pumps and returns source to CCS or to FDCT. 
 
9.3.4  Chemical and Volume Control System 
 
The chemical and volume control system (CVCS), is shown in Figure 9.3-15: 
 
9.3.4.1  Design Bases 
 
The CVCS provides the following services to the RCS. 
 
A. Maintains the coolant inventory in the RCS within the allowable pressurizer level range 

for all normal modes of operation including startup from cold shutdown, full power 
operation and plant cooldown.  This system also has sufficient makeup capacity to 
maintain the minimum required inventory in the event of minor RCS leaks. 
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B. Supplies filtered water to each reactor coolant pump (RCP) seal, as required by the 
RCP design. 

 
C. Provides a means for adding chemicals to the RCS.  These chemicals control the pH of 

the reactor coolant, scavenge oxygen from the reactor coolant during startup, 
counteract the production of oxygen in the reactor coolant due to radiolysis of water in 
the core region, chemically degas the RCS during the shutdown, and modifies the 
primary system corrosion film layer.  (The CVCS maintains the RCS water chemistry 
within the limits specified in Table 5.2-10.) 

 
D. Removes fission and activation products, and zinc in ionic form or as particulates, from 

the reactor coolant in order to provide limited access to those process lines carrying 
reactor coolant during operation and to reduce activity releases due to leaks. 

 
E. Collects and processes excess borated water and regulates the concentration of 

chemical neutron adsorber (boron) in the reactor coolant to control reactivity changes 
resulting from the change in reactor coolant temperature between cold shutdown and 
hot full-power operation, burnup of fuel and burnable poisons, buildup of fission products 
in the fuel, and xenon transients.  The CVCS is capable of borating the RCS through 
either one of two flow paths and from either one of two boric acid sources.  The amount 
of boric acid retained and ready for injection always exceeds that amount required to 
borate the RCS to cold shutdown concentration assuming that the control assembly with 
the highest reactivity worth is stuck in its fully withdrawn position.  This amount of boric 
acid also exceeds the amount required to bring the reactor to hot shutdown and to 
compensate for subsequent xenon decay. 

 
F. Provides reactor coolant makeup via the primary water makeup pumps to the VCT. 
 
G. Provides, via the centrifugal charging pumps high-head safety injection for the 

emergency core cooling system.  Other than the centrifugal charging pumps and 
associated piping and valves, the CVCS is not required to function during a 
loss-of-coolant accident (LOCA).  During a LOCA, both centrifugal charging pumps 
serve as high head ECCS pumps by taking suction from the RWST and injecting 
borated water to the boron injection line and the RCP seals.  The CVCS is isolated 
except for the centrifugal charging pumps and the piping in the safety injection path, and 
the supply to the RCP seals. 
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9.3.4.2  System Description 
 
The CVCS consists of several subsystems: the charging, letdown and seal water system; the 
reactor coolant purification and chemistry control system; and the reactor makeup control 
system.  
 
A. Charging and Letdown (Inventory Control) 
 
 The CVCS maintains a programmed water level in the RCS pressurizer, thus 

maintaining proper reactor coolant inventory during all phases of plant operation.  This is 
achieved by means of continuous feed and bleed process during which the feed rate is 
automatically controlled based on pressurizer water level.  The bleed rate can be 
chosen to suit various plant operational requirements by selecting the proper 
combination of letdown orifices in the letdown flow path. 

 
 Reactor coolant is discharged to the CVCS from a reactor coolant loop cold leg; it then 

flows through the shell side of the regenerative heat exchanger where its temperature is 
reduced by heat transfer to the charging flow passing through the tubes.  The coolant 
then experiences a large pressure reduction as it passes through the letdown orifice(s) 
and flows through the tube side of the letdown heat exchanger where its temperature is 
further reduced. Downstream of the letdown heat exchanger a second pressure 
reduction occurs through the low pressure letdown valve.  This second pressure 
reduction maintains sufficient pressure upstream of the low pressure letdown valve to 
prevent flashing downstream of the letdown orifices. 

 
 The reactor coolant then normally flows through the mixed bed demineralizers.  If 

additional purification of the reactor coolant is required the flow can be directed to the 
cation bed demineralizer. (If the temperature of the coolant exceeds the temperature 
limit of the demineralizer a temperature control valve will bypass flow around the 
demineralizer).  The coolant then flows through the reactor coolant filter and into the 
VCT through a spray nozzle in the top of the tank.  If the VCT is full, the excess reactor 
coolant is directed to the HUT for future use or disposal.  The VCT is pressurized by 
hydrogen which is used for control of oxygen that is produced by radiolysis of water in 
the core.  The partial pressure of hydrogen in the VCT determines the concentration of 
hydrogen dissolved in the reactor coolant.  A remotely operated vent allows the removal 
of hydrogen and fission gases stripped from the reactor coolant.  The contaminated 
hydrogen is vented back to the gaseous waste processing system.  
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 Two centrifugal charging pumps take suction from the VCT and return the cooled, 
purified reactor coolant to the RCS.  The charging flow splits into two paths. The bulk of 
the flow is pumped back to the RCS through the tube side of the regenerative heat 
exchanger.  The second flow path provides the coolant to the RCP seals [See Section 
9.3.4.2(B)].  The letdown flow in the shell side of the regenerative heat exchanger raises 
the charging flow to a temperature approaching the reactor coolant temperature.  The 
flow is then injected into a cold leg of the RCS.  Two charging paths are provided from a 
point downstream of the regenerative heat exchanger.  A flow path is also provided from 
the regenerative heat exchanger outlet to the pressurizer spray line.  An air-operated 
valve in the spray line is employed to provide auxiliary spray to the vapor space of the 
pressurizer during plant cooldown.   

 
 The excess letdown path is provided as an alternate letdown path from the RCS in the 

event that the normal letdown path is inoperable.  Reactor coolant can be discharged 
from a cold leg to flow through the tube side of the excess letdown heat exchanger 
where it is cooled by component cooling water. Downstream of the heat exchanger a 
remote-manual control valve controls the letdown flow.  The flow path normally joins the 
number 1 seal discharge manifold and passes through the seal water return filter and 
heat exchanger to the suction side of the charging pumps.  The excess letdown flow can 
also be directed to the reactor coolant drain tank.  When the normal letdown line is not 
available, the normal purification path is also not in operation. Therefore this alternate 
condition would allow continued power operation for a limited period of time, dependent 
on RCS chemistry and activity.  The excess letdown flow path is also available and can 
be used if needed to provide additional letdown capability during the final stages of plant 
heatup.  This path removes some of the excess reactor coolant due to expansion of the 
system as a result of the RCS volume increase. 

 
 Surges in RCS volume due to load changes are accommodated for the most part in the 

pressurizer.  The VCT provides additional surge capacity for reactor coolant expansion. 
 If the water level in the VCT exceeds the normal operating range, a proportional 
controller modulates a three-way valve downstream of the reactor coolant filter to divert 
a portion of the letdown to the HUT.  If the high-level limit in the VCT is reached, an 
alarm is actuated in the control room and the letdown flow is completely diverted to the 
HUT. 

 
 Low level in the VCT initiates makeup from the reactor makeup control system.  If the 

reactor makeup control system does not supply sufficient makeup to keep the VCT level 
from falling to a lower level, a low alarm is actuated.  Manual action is taken to correct 
the situation.  If the level continues to decrease, an emergency low level signal from 
both of the level channels causes the suction of the charging pumps to be transferred to 
the RWST. 
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B. Reactor Coolant Pump Seal Water Flow 
 
 A portion of the charging flow is directed to the reactor coolant pumps (nominally 8 gpm 

per pump) through a seal water injection filter.  It is directed to a point between the 
pump shaft bearing and the thermal barrier cooling coil.  Here the flow splits and a 
portion (nominally 5 gpm per pump) enters the RCS through the labyrinth seals and 
thermal barrier.  The remainder of the flow is directed up the pump shaft, cooling the 
lower bearing, and to the number 1 seal.  The number 1 seal leakoff flow discharges to 
a common manifold, exits from the containment, and then passes through the seal 
water return filter and the seal water heat exchanger to the suction side of the charging 
pumps, or by alternate path to the VCT.  A very small portion of the seal flow leaks 
through to the number 2 seal.  The number 3 seal provides a final barrier to leakage of 
reactor coolant to the containment atmosphere.  The number 2 and 3 leakoff flow is 
discharged to the reactor coolant drain tank in the waste disposal system.   

 
C. Reactor Coolant System Water Chemistry Control 
 
 Reactor coolant chemistry specifications are given in Table 5.2-10. 
 
 (1) pH Control 
 Lithium hydroxide is used to control the pH of the reactor coolant.  This chemical is 

chosen for its compatibility with the materials and water chemistry of borated 
water/stainless steel/zirconium/inconel systems.  Lithium-7 is produced in the core 
region due to irradiation of the dissolved boron in the coolant.  The concentration of 
Lithium-7 in the RCS is maintained for pH control.  If needed, the cation bed 
demineralizer is employed to reduce lithium in the letdown line in series operation with a 
mixed bed demineralizer.  If cation bed is unavailable, the mixed bed, with appropriate 
resins, may be utilized to reduce lithium.  Since the amount of lithium to be removed is 
small and its buildup can be readily calculated, the flow through the cation bed 
demineralizer is not required to be full letdown flow.  If the concentration of Lithium-7 is 
below the desired values, lithium hydroxide can be introduced into the RCS via the 
charging flow.  The solution is prepared in the laboratory and poured into the chemical 
mixing tank.  Reactor makeup water is then used to flush the solution to the suction 
manifold of the charging pumps. 
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 (2) Oxygen Control 
 
 During reactor startup from shutdown condition, hydrazine may be employed as an 

oxygen scavenging agent.  The hydrazine solution is introduced into the RCS in the 
same manner as described above for the pH control agent.  Dissolved hydrogen is 
employed to control and scavenge oxygen produced due to radiolysis of water in the 
core region.  Sufficient partial pressure of hydrogen is maintained in the VCT such that 
the specified equilibrium concentration of hydrogen is maintained in the reactor coolant. 
 A pressure control valve maintains a minimum pressure in the vapor space of the VCT. 
 This valve can be adjusted to provide the correct equilibrium hydrogen concentration 
(See Table 5.2-10).  Hydrogen is supplied from the hydrogen manifold in the waste 
disposal system. 

 
 (3)  Activity Level 
 
 Mixed bed demineralizers are provided in the letdown line to cleanup the letdown flow. 

The demineralizers remove ionic corrosion products and certain fission products.  One 
demineralizer is normally in service and can be supplemented intermittently by the 
cation bed demineralizer, if necessary.  The cation resin removes principally cesium and 
lithium isotopes from the purification flow.  The second mixed bed demineralizer serves 
as a standby unit for use if the operating demineralizer becomes exhausted during 
operation. 

 
 A further cleanup feature is provided for use during cold shutdown and RHR.  A 

remotely operated valve admits a bypass flow from the RHR system into the letdown 
line upstream of the letdown heat exchanger.  The flow passes through the heat 
exchanger, through a mixed bed demineralizer and the reactor coolant filter to the VCT. 
 The fluid is then returned to the RCS via the normal charging route.  To accelerate 
shutdown cleanup, letdown and associated charging flow may be increased beyond the 
normal flow rates.  See Tables 9.3-4 and Table 9.3-5.  Filters are provided at various 
locations to ensure filtration of particulate and resin fines and to protect the seals on the 
RCPs. 

 
 (4) Neutron Adsorber (boron) Concentration Control 
 
 The reactor makeup control system consists of a group of instruments arranged to 

provide a manually preselected makeup composition to the charging pump suction 
header or the VCT.  The makeup control function maintains the desired operating fluid 
inventory in the VCT and adjusts reactor coolant boron concentration for reactivity 
control.  For emergency boration and makeup, the capability exists to provide refueling 
water at 3100 to 3300 ppm boron directly to the suction of the charging pumps. 

 
 The boric acid is stored in three boric acid tanks.  Four two-speed boric acid transfer 

pumps are provided with one or more pumps normally aligned with one or more boric 
acid tanks and continuously running at low speed to provide recirculation within the boric 
acid system and the boric acid tank.  One or more pumps may be on stand-by.  On a 
demand signal from the reactor makeup control system, the stand-by boric acid transfer 
pump may be started or the recirculation pump is shifted to high speed and delivers 
boric acid as required.  
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 During reactor operation, changes are made in the reactor coolant boron concentration 
for the following conditions: 

 
 a. Reactor startup - boron concentration must be decreased from shutdown 

concentration to achieve criticality. 
 
 b. Load follow - boron concentration must be either increased or decreased to 

compensate for the xenon transient following a change in load. 
 
 c. Fuel burnup - boron concentration must be decreased to compensate for fuel 

burnup and the buildup of fission products in the fuel. 
 
 d. Cold shutdown - boron concentration must be increased to the cold shutdown 

concentration. 
 
 (5) Makeup 
 
 The primary makeup water pumps, taking suction from the primary water storage tank, 

are employed for various makeup and flushing operations throughout the systems.  One 
of these pumps operates continuously and provides flow to the blender as needed. 

 
 The reactor makeup control system can be set up for the following modes of operation: 
 
 a. Automatic Makeup 
  
  The "automatic makeup" mode of operation  provides blended boric acid 

solution, preset to match the boron concentration in the RCS.  Automatic 
makeup compensates for minor leakage of reactor coolant without causing 
significant changes in the reactor coolant boron concentration. 

  
  Under normal plant operating conditions, the mode selector switch is set in the 

"automatic makeup" position.  This switch position establishes a preset control 
signal to the total makeup flow controller and establishes positions for the 
makeup stop valves for automatic makeup.  The boric acid flow controller and 
primary water flow controller are set to blend to the same concentration of 
borated water as contained in the RCS.  A preset low level signal from the VCT 
level controller initiates automatic makeup by shifting the operating boric acid 
transfer pump to high speed, opening the makeup stop valve to the charging 
pump suction, and positioning the boric acid flow control valve and the primary 
makeup water flow control valve.  Since a primary makeup water pump normally 
runs continuously, automatic starting of this pump is normally not required.  
However, these pumps will be deenergized when the primary water storage tank 
is being bypassed.  The primary makeup water will be supplied from the 
demineralized water and cask decontamination system.  The flow controllers 
then blend the makeup stream according to the preset concentration.  Makeup 
addition to the charging pump suction header causes water level in the VCT to 
rise.  At a preset high level point, the makeup is stopped.  This operation may be 
terminated manually at any time. 

 
  If the automatic makeup fails or is not aligned for operation and the tank level 

continues to decrease, a low level alarm is actuated.  Manual actions may 
correct the situation or, if the level continues to decrease, an emergency low 



WBN 
 
 

9.3-24 

level signal opens the stop valves in the refueling water supply line to the 
charging pumps, and closes the stop valves in the VCT outlet line. 

 
 b. Dilution 
 
  The "dilute" mode of operation permits the addition of a preselected quantity of 

reactor makeup water at a preselected flow rate to the RCS. The operator sets 
the mode selector switch to "dilute," the total makeup flow controller set point to 
the desired flow rate, the total makeup batch integrator to the desired quantity 
and initiates system start.  This opens the reactor makeup water flow control 
valve, and opens the makeup stop valve to the VCT inlet.  Excessive rise of the 
VCT water level is prevented by automatic actuation (by the tank level controller) 
of a three-way diversion valve which routes the reactor coolant letdown flow to 
the HUT.  When the preset quantity of water has been added, the batch 
integrator causes makeup to stop.  The operation may be terminated manually at 
any time. 

 
 c. Alternate Dilution 
 
  The "alternate dilute" mode of operation is similar to the dilute mode except a 

portion of the dilution water flows directly to the charging pump suction and a 
portion flows into the VCT via the spray nozzle and then flows to the charging 
pump suction.  This decreases the delay in diluting the RCS caused by directing 
dilution water to the VCT. 

 
 d. Boration 
 
  The "borate" mode of operation permits the addition of a preselected quantity of  

concentrated boric acid solution at a pre-selected flow rate to the RCS.  The 
operator sets the mode selection switch to "borate", the concentrated boric acid 
flow controller setpoint to the desired flow rate, the concentrated boric acid batch 
integrator to the desired quantity, and initiates system start.  This opens the 
makeup stop valve to the charging pump suction, positions the boric acid flow 
control valve, and transfers the selected boric acid transfer pump to high-speed, 
which delivers 3.5 to 4.0 % weight (wt) boric acid solution to the charging pump 
suction header.  The total quantity added in most cases is so small that it has 
only a minor effect on the VCT level.  When the preset quantity of concentrated 
boric acid solution is added, the batch integrator causes makeup to stop.  Also, 
the operation may be terminated manually at any time. 
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 e. Manual 
 
  The "manual" mode of operation permits the addition of a pre-selected quantity 

and blend of boric acid solution to the refueling water storage tank, VCT, HUT, 
or to some other location via a temporary connection.  The discharge flow path 
to places other than the VCT must be aligned by opening manual valves in the 
desired path. 

 
  The operator sets the mode selector switch to "manual", the boric acid and total 

makeup flow controllers to the desired flow rates, the boric acid and total 
makeup batch integrators to the desired quantities, and actuates the makeup 
start switch. 

 
  The start switch actuates the boric acid flow control valve and the reactor 

makeup water flow control valve and transfers the pre-selected boric acid 
transfer pump to high-speed. 

 
  When the preset quantities of boric acid and reactor makeup water have been 

added, the batch integrators cause makeup to stop.  This operation may be 
stopped manually by actuating the makeup stop switch.  If either batch integrator 
is satisfied before the other has recorded its required total, the pump and valve 
associated with the integrator which has been satisfied will terminate flow.  The 
flow controlled by the other integrator will continue until that integrator is 
satisfied. 

 
For Unit 1, the quantities and flow rates of boric acid and primary water injected are totalized by 
the Distributed Control System (DCS) and plant computer system which provides recorded data 
capability that can be recalled at a future time.  Deviation alarms sound for both boric acid and 
primary water if flow rates deviate from setpoints.  Deviation of either the boric acid or primary 
water flow rate for longer than the allowed setpoint of time will cause automatic termination of 
both flow paths. 
 
For Unit 2, the quantities of boric acid and reactor makeup water injected are totalized by the 
batch counters and the flow rates are monitored by the plant computer system which provides 
recorded data capability.  Deviation alarms sound for both boric acid and reactor makeup water 
if flow rates deviate from setpoints. 
 
9.3.4.2.1 Component Description 
 
A summary of principal component design parameters is given in Table 9.3-5, and safety 
classifications and design codes are given in Section 3.2.   
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A. Pumps 
 
 (1) Charging Pumps 
 
 For Unit 1, two charging pumps are supplied to inject coolant into the RCS.  The pumps 

are of the single speed, horizontal, centrifugal type.  All parts in contact with the reactor 
coolant are fabricated of austenitic stainless steel or other material of adequate 
corrosion resistance.  The CCS system provides normal cooling water to the CCP lube 
and gear oil coolers for pumps 1A-A and 1B-B.  ERCW, via the CCP 1A-A room cooler, 
provides backup cooling water to the CCP 1A-A lube and gear oil cooler.  There is a 
minimum flow recirculation line to protect the centrifugal charging pumps from a closed 
discharge valve condition.  Charging flow rate is determined from a pressurizer level 
signal.  When operating a centrifugal charging pump, the flow paths remain the same 
but charging flow control is accomplished by a modulating valve on the discharge side of 
the centrifugal pumps.  The centrifugal charging pumps also serve as high head safety 
injection pumps in the emergency core cooling system.  A description of the charging 
pump function upon receipt of safety injection signal is given in Section 6.3.2.2. 

 
 For Unit 2, two charging pumps are supplied to inject coolant into the RCS.  The pumps 

are of the single speed, horizontal, centrifugal type.  All parts in contact with the reactor 
coolant are fabricated of austenitic stainless steel or other material of adequate 
corrosion resistance.  The CCS system provides normal cooling water to the CCP lube 
and gear oil coolers for pumps 2A-A and 2B-B. ERCW, via the CCP 2A-A room cooler, 
provides backup cooling water to the CCP 2A-A lube and gear oil cooler.  There is a 
minimum flow recirculation line to protect the centrifugal charging pumps from a closed 
discharge valve condition.  Charging flow rate is determined from a pressurizer level 
signal.  When operating a centrifugal charging pump, the flow paths remain the same 
but charging flow control is accomplished by a modulating valve on the discharge side of 
the centrifugal pumps.  The centrifugal charging pumps also serve as high head safety 
injection pumps in the emergency core cooling system.  A description of the charging 
pump function upon receipt of safety injection signal is given in Section 6.3.2.2. 

 
 (2) Boric Acid Transfer Pumps 
 
 Two horizontal, centrifugal, two speed pumps with mechanical seals are supplied for 

each unit.  One pump of each pair is aligned with one boric acid tank and runs 
continuously at low speed to provide recirculation of the boric  acid system and boric 
acid tank.  The second pump of each pair is aligned with the third boric acid tank and is 
considered as a standby pump, with service being transferred as operation requires.  
These standby pumps also intermittently circulate fluid through the third tank.  Manual or 
automatic initiation of the reactor makeup control system will activate the running pump 
for that unit to the higher speed to provide normal makeup of boric acid solution as 
required.  For emergency boration, supplying of boric acid solution to the suction of the 
charging pump can be accomplished by manually actuating one or two pumps.  The 
transfer pumps also function to transfer boric acid solution from the batching tank to the 
boric acid tanks.  In addition to the automatic actuation by the makeup control system 
and manual actuation from the main control board, these pumps may also be controlled 
locally. 
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 (3) Holdup Tank Recirculation Pump 
 
 The recirculation pump is used to mix the contents of a holdup tank for sampling or to 

transfer the contents of a holdup tank to another holdup tank.  When one of the holdup 
tanks is used to store water from the fuel transfer canal, the recirculation pump is used 
to return the water to the transfer canal.  The pump is the centrifugal type, manually 
actuated, with all wetted surfaces constructed of austenitic stainless steel. 

 
 (4) Gas Stripper Feed Pumps 
 
 Three centrifugal type gas stripper pumps are constructed of austenitic stainless steel.  

These pumps were originally part of the boric acid recovery system which is not used for 
unit operation.  These pumps are used to provide a flow path from the HUT to the waste 
disposal system. 

 
B. Heat Exchanger 
 
 (1) Regenerative Heat Exchangers 
 
 The regenerative heat exchanger is designed to recover heat from the letdown flow by 

reheating the charging flow, which reduces thermal effects on the charging penetrations 
into the reactor coolant loop piping.  The unit is constructed of austenitic stainless steel, 
and is of all welded construction.  The temperatures of both outlet streams from the heat 
exchanger are monitored with indication given in the control room.  A high temperature 
alarm is actuated on the main control board if the temperature of the letdown stream 
exceeds desired limits. 

 
 (2) Letdown Heat Exchanger 
 
 The letdown heat exchanger cools the letdown stream to the operating temperature of 

the mixed bed demineralizers.  Reactor coolant flows through the tube side of the 
exchanger while component cooling water flows through the shell side.  Surfaces in 
contact with the reactor coolant are austenitic stainless steel, and the shell is carbon 
steel. 

 
 The low pressure letdown valve, located downstream of the heat exchanger, maintains 

the pressure of the letdown flow upstream of the heat exchanger in a range sufficiently 
high to prevent two phase flow.  Pressure indication and high pressure alarm are 
provided on the main control board. 
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 The letdown temperature control indicates and controls the temperature of the letdown 
flow exiting from the letdown heat exchanger.  A temperature sensor, which is part of 
the CVCS, provides input to the controller in the component cooling system.  The exit 
temperature of the letdown stream is thus controlled by regulating the component 
cooling water flow through the letdown heat exchanger.  Temperature indication is 
provided on the main control board.  If the outlet temperature from the heat exchanger is 
excessive, a high temperature alarm is actuated and a temperature controlled valve 
diverts the letdown directly to the VCT.  Valve failure mode also directs flow to the VCT. 

 
 The outlet temperature from the shell side of the heat exchanger is allowed to vary over 

an acceptable range compatible with the equipment design parameters and required 
performance of the heat exchanger in reducing letdown stream temperature. 

 
 (3) Excess Letdown Heat Exchanger 
 
 The excess letdown heat exchanger cools reactor coolant letdown flow at a rate which is 

equivalent to the portion of the nominal seal injection flow which flows into the RCS 
through the RCP labyrinth seals. 

 
 The excess letdown heat exchanger can be employed either when normal letdown is 

temporarily out of service to maintain the reactor in operation or it can be used to 
supplement maximum letdown during the final stages of heatup.  The letdown flows 
through the tube side of the unit and component cooling water is circulated through the 
shell.  Surfaces in contact with reactor coolant are austenitic stainless steel and the shell 
is carbon steel.  Tube joints are welded. 

 
 A temperature detector measures the temperature of the excess letdown flow 

downstream of the excess letdown heat exchanger.  Temperature indication and high 
temperature alarm are provided on the main control board. 

 
 A pressure sensor indicates the pressure of the excess letdown flow downstream of the 

excess letdown heat exchanger and excess letdown control valve.  Pressure indication 
is provided on the main control board. 

 
 (4) Seal Water Heat Exchanger 
 
 The seal water heat exchanger is designed to cool fluid from three sources:  RCP 

number 1 seal leakage, reactor coolant discharged from the excess letdown heat 
exchanger, and miniflow from a centrifugal charging pump.  Reactor coolant flows 
through the tube side of the heat exchanger and component cooling water is circulated 
through the shell.  The design flow rate through the tube side is equal to the sum of the 
nominal excess letdown flow, maximum design RCP seal leakage, and miniflow from 
one centrifugal charging pump.  The unit is designed to cool the above flow to the 
temperature normally maintained in the VCT.  Surfaces in contact with reactor coolant 
are austenitic stainless steel and the shell is carbon steel. 
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C. Tanks 
 
 (1) Volume Control Tank (VCT) 
 
 The VCT provides surge capacity for part of the reactor coolant expansion volume not 

accommodated by the pressurizer.  Overfilling of the VCT is prevented by automatic 
diversion of the letdown stream to the HUT.  The VCT also provides a means for 
introducing hydrogen into the coolant to maintain the required equilibrium concentration 
and is used for degassing the reactor coolant.  It also serves as a head tank for the 
charging pumps. 

 
 Venting of hydrogen gas which may come out of solution and collect in the charging 

pump suction lines is provided through three vent lines which are connected to piping 
high points between the VCT and the charging pumps.  These vent lines are connected 
to a header which then connects to the VCT vent line upstream of the vent valve. 

 
 A spray nozzle located inside the tank on the letdown line provides liquid to gas contact 

between the incoming fluid and the hydrogen atmosphere in the tank. 
 
 Hydrogen (from the hydrogen manifold in the waste disposal system) is continuously 

available to the VCT while a remotely operated vent valve, discharging to the waste 
disposal system, permits removal of gaseous fission products which are stripped from 
the reactor coolant and collected in this tank.  Relief protection, gas space sampling, 
and nitrogen purge connections are also provided.  The tank can also accept the seal 
water return flow from the RCPs although this flow normally goes directly to the suction 
of the charging pumps. 

 
 VCT pressure and temperature are monitored with indication given in the control room.  

Alarm is actuated in the control room for high and low pressure conditions and for high 
temperature.  The VCT pressure control valve is automatically closed by the low 
pressure signal. 

 
 For Unit 1, two level channels govern the water inventory in the VCT. These channels 

provide local and remote level indication, level alarms, level control, makeup control, 
and emergency makeup control. 

 
 For Unit 2, two level channels govern the water inventory in the VCT. These channels 

are input to a distributed control system (DCS) which provides signals for local and 
remote level indication, level alarms, level control, makeup control, and emergency 
makeup control. An average of the two level signals is provided for normal control. If a 
failed channel is detected by the DCS, the other channel will be used for control. 
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 For Unit 1, if the VCT level rises above the normal operating range, the DCS provides a 
signal to modulate the three-way valve downstream of the reactor coolant filter to 
maintain the VCT level within the normal operating band. The three-way valve can split 
letdown flow so that a portion goes to the HUT and a portion to the VCT. The controller 
would operate in this fashion during a dilution operation when reactor makeup water is 
being fed to the VCT from the reactor makeup control system. 

 
 For Unit 2, if the VCT level rises above the normal operating range, a proportional 

controller modulates the three-way valve downstream of the reactor coolant filter to 
maintain VCT level within the normal operating band. The three-way valve can split 
letdown flow so that a portion goes to the holdup tanks and a portion to the VCT. The 
controller would operate in this fashion during a dilution operation when reactor makeup 
water is being fed to the VCT from the reactor makeup control system. 

 
 For Unit 1, if the modulating function of the channel fails and the VCT level continues to 

rise, the high level alarm will alert the operator to the malfunction and the full letdown 
flow will be automatically diverted by the backup level channel. 

 
 For Unit 2, if the modulating function of the control system fails and the VCT level 

continues to rise, the high level alarm will alert the operator to the malfunction and the 
full letdown flow will be automatically diverted by a high level interlock. 

 
 During normal power operation, a low level in the VCT initiates auto makeup which 

injects a pre-selected blend of boric acid solution and reactor makeup water into the 
charging pump suction header.  When the VCT level is restored to normal, auto makeup 
stops. 

 
 If the automatic makeup fails or is not aligned for operation and the tank level continues 

to decrease, a low level alarm is actuated.  If the level continues to decrease, a low-low 
signal from both of the level channels opens the isolation valves in the refueling water 
supply line.  This signal also closes the isolation valves in the VCT outlet line which in 
turn closes the isolation valves of the hydrogen vent header for the charging pump 
suction side piping.  Failure of the VCT level controller, may require operator action to 
prevent damage to the charging pump.  Following a low level alarm, the operator would 
have sufficient time to transfer the charging pump suction to the RWST, stop the pump 
or restore letdown to the VCT to prevent pump damage.  

 
 (2) Chemical Mixing Tank 
 
 The primary use of the chemical mixing tank is in the preparation of caustic solutions for 

pH control and hydrazine solution for oxygen scavenging. 
 
 (3) Batching Tank 
 
 The batching tank is used for mixing a makeup supply of boric acid solution for transfer 

to the boric acid tanks.  
 
 A local sampling point is provided for verifying the solution concentration prior to 

transferring it out of the tank.  The tank is provided with an agitator to improve mixing 
during batching operations and electric strip heaters to heat the tank contents to 
expedite dissolution of boric acid. 
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 (4) Holdup Tanks 
 
 Two holdup tanks hold radioactive liquid which enters from the letdown line or other 

sources.  The liquid is released from the RCS during startup, shutdowns, load changes 
and from boron dilution to compensate for burnup.  When it is necessary to empty the 
fuel transfer canal, one of the tanks is emptied and is used to store the canal water. 

 
 (5) Boric Acid Tanks 
 
 Approximately two and one-half full tanks of 4% wt boric acid solution (based on 9890 

gallons usable volume per tank) are required for shutdown and refueling of one unit.  This 
is normally the most limiting evolution that an operator must perform involving system 
boration, i.e., the addition of maximum amount of boron to the RCS.  Two tanks, one for 
each unit, supply boric acid for each reactor coolant makeup system during normal 
operation, while the third tank serves as a spare. 

 
 The concentration of boric acid solution in storage is maintained between 3.5 and 4.0% 

by weight.  Periodic manual sampling and corrective action, if necessary, ensure that 
these limits are maintained.  As a consequence, measured boric acid solution can be 
delivered to the reactor coolant to control the chemical poison concentration.  The 
combination overflow and breather vent connection has a water loop seal to minimize 
vapor discharge during storage of the solution. 

 
 Manually-operated electric immersion heaters in each boric acid tank can raise the 

temperature of boric acid solution to 100°F, if required.  The heaters are sheathed in 
austenitic stainless steel. 

  
 One temperature detector provides temperature measurement of each tank's contents.  

Local temperature indication is provided and high and low temperature alarms are 
indicated on the main control board. 

 
 A level detector indicates the level in each boric acid tank.  Level indication with high 

and low level alarms is provided on the main control board.  The low alarm is set to 
indicate the minimum level of boric acid in the tank to ensure sufficient boric acid to 
provide suction head to the boric acid transfer pumps. 

 
D. Demineralizers 
 
 (1) Mixed Bed Demineralizers 
 
 Two flushable mixed bed demineralizers assist in maintaining reactor coolant purity.  A 

cation resin and anion resin are charged into the demineralizers.  The anion resin is 
converted to the borate form in operation. 

 
 Both types of resin remove fission and corrosion products.  The resin bed is designed to 

reduce the concentration of ionic isotopes in the purification stream, except for cesium, 
yttrium and molybdenum, by a minimum factor of 10.  If cation bed is unavailable, the 
mixed bed, with appropriate resins, may be used to reduce lithium.   
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 Each demineralizer has more than sufficient capacity for one core cycle with 1% of the 
rated core thermal power being generated by defective fuel rods.  One demineralizer is 
normally in service with the other in standby. 

 
 (2) Cation Bed Demineralizers 
 
 A flushable demineralizer with cation resin in the hydrogen form is located downstream 

of the mixed bed demineralizers and is used intermittently to control the concentration of 
Lithium-7 which builds up in the coolant from the B10 (N, α) Lithium-7 reaction.  The 
demineralizer also has sufficient capacity to maintain the Cesium-137 concentration in 
the coolant below 1.0 μCi/cc with 1% defective fuel.  The resin bed is designed to 
reduce the concentration of ionic isotopes, particularly cesium and lithium.  

 
 The demineralizer has more than sufficient capacity for one core cycle with 1% of the 

rated core thermal power being generated by defective fuel rods. 
 
E. Filter 
 
 (1) Reactor Coolant Filter 
 
 The reactor coolant filter is located in the letdown line down stream of the mixed bed 

and cation bed demineralizers.  The filter collects resin fines and particulates from the 
letdown stream.  The nominal flow capacity of the filter is equal to the maximum 
purification flow rate. 

 
 Two local pressure indicators are provided upstream and downstream of the reactor 

coolant filter to provide filter differential pressure. 
 
 (2) Seal Water Injection Filters 
 
 Two seal water injection filters are located in parallel in a common line to the reactor 

coolant pump seals; they collect particulate matter that could be harmful to seal faces.  
Each filter is sized to accept flow in excess of the normal seal water flow requirements. 

 
 A differential pressure indicator monitors the pressure drop across each seal water 

injection filter and gives local indication with high differential pressure alarm on the main 
control board. 

 
 (3) Seal Water Return Filter 
 
 This filter collects particulates from the reactor coolant pump seal water return and from 

the excess letdown flow.  The filter is designed to pass the sum of the excess letdown 
flow and the maximum design leakage from all reactor coolant pumps. 
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 Two local pressure indicators are provided to show the pressures upstream and 
downstream of the filter and thus provide indication of differential pressure across the 
filter. 

 
 (4) Boric Acid Filter 
 
 The boric acid filter collects particulates from the boric acid solution being pumped from 

the boric acid tanks by the boric acid transfer pumps.  The filter is designed to pass the 
design flow of two boric acid transfer pumps operating simultaneously. 

 
 Local pressure indicators indicate the pressure upstream and downstream of the boric 

acid filter and thus, can be used to provide filter differential pressure. 
 
F. Boric Acid Blender 
 
 The boric acid blender promotes thorough mixing of boric acid solution and primary 

makeup water for the reactor coolant makeup circuit.  The blender consists of a 
conventional pipe-tee.  The blender decreases the pipe length required to homogenize 
the mixture for taking a representative local sample.  A sample point is provided in the 
piping just downstream of the blender. 

 
G. Orifices 
 
 (1) Letdown Orifices 
 
 Three letdown orifices are provided to reduce the letdown pressure from reactor 

conditions and to control the flow of reactor coolant leaving the RCS. The orifices are 
placed into or out of service by remote operation of their respective isolation valves.  
One orifice is designed for normal letdown flow with the other two serving as standby.  
One or both of the standby orifices may be used in parallel with the normally operating 
orifice for flow control when the RCS pressure is less than the maximum allowable 
during normal RHR operating conditions.  Maximum purification letdown flow is limited to 
120 gpm when RCS exceeds allowable RHR operating conditions.  Each orifice consists 
of an assembly which provides for permanent pressure loss without recovery. In addition 
to the three letdown orifice noted above, another orifice has been provided to limit the 
rate of thermal change on the welds upstream of the Regenerative Heat Exchanger.  All 
letdown orifices assemblies are made of austenitic stainless steel or other adequate 
corrosion resistant material. 

 
 A flow monitor provides indication in the control room of the letdown flow rate, and a 

high alarm to indicate unusually high flow. 
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 A low pressure letdown controller located downstream of the letdown heat exchanger 
controls the pressure upstream of the letdown heat exchanger to prevent flashing of the 
letdown liquid.  Pressure indication and high pressure alarm are provided on the main 
control board. 

 
 (2) Seal Water Return Bypass Orifice 
 
 An orifice in each reactor coolant pump number 1 seal bypass line can be in service 

during startup or shutdown when the RCS pressure is low.  The bypass flow may be 
necessary to ensure adequate flow for cooling of the pump's lower radial bearing and to 
limit the temperature rise of the water cooling the number 1 seal.  The orifice is 
constructed of austenitic stainless steel and designed to pass adequate flow for the 
differential pressure existing at the lowest allowable RCS pressure for reactor coolant 
pump operation. 

 
 (3) Chemical Mixing Tank Orifice  
 
 An orifice is provided in the piping upstream of the mixing tank.  This orifice limits the 

flow rate through the tank to 2 gpm to avoid slugging the pump seals with concentrated 
chemicals. 

 
 (4) Reactor Coolant Pump Standpipe Orifice 
 
 A seal stand pipe which contains water applies a constant head to the reactor coolant 

pump No. 3 seal to minimize leakage along the reactor coolant pump shaft.  An orifice is 
provided in the standpipe drain line to the reactor coolant drain tank to limit the rate of 
drainage from the standpipe to the design leakage rate for the No. 2 seal.  An increase 
in the No. 2 seal leak rate would then result in an increase in standpipe level and an 
eventual high level alarm which would alert the operator of a possible reactor coolant 
pump seal failure. 

 
 (5) Charging Pump Bypass Orifices 
 
 A bypass orifice is provided for each centrifugal charging pump.  The purpose of these 

orifices is to provide a minimum flow for pump protection.  
 
 (6) Boric Acid Tank Orifice 
 
 Each boric acid tank orifice is designed to pass the minimum flow required to provide 

sufficient recirculation through the piping and tanks with the transfer pumps.  The orifice 
is constructed of austenitic stainless steel. 

 
 Alternatively, valves may have enhanced "live loads" packing allowing the lantern leak-

off to be capped. 
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H. Valves 
 
 Where pressure and temperature conditions permit, diaphragm type valves are used to 

essentially eliminate leakage to the atmosphere.  All packed valves which are larger 
than 2 inches and which are designated for radioactive services are provided with 
stuffing box and lantern leakoff connections.  Alternatively valves may have enhanced 
“live loads” packing allowing the lantern leak-off to be capped.  All control (modulating) 
and three-way valves are either provided with stuffing box and leakoff connections or 
are totally enclosed.  Leakage to the atmosphere is essentially zero for these valves.  
Basic material of construction is stainless steel for all valves which handle radioactive 
liquid or boric acid solutions. 

 
 Relief valves are provided for lines and components that might be pressurized above 

design pressure by improper operation or component malfunction. 
 
 (1) Check - Charging Line Downstream of Regenerative Heat Exchanger 
 
 If the charging side of the regenerative heat exchanger is isolated while the hot letdown 

flow continues at its maximum rate, the volumetric expansion of coolant on the charging 
side of the heat exchanger is relieved to the RCS through a spring-loaded check valve. 

 
 (2) Pressurizer Relief 
 
  a. Letdown Line Downstream of Letdown Orifices 
 
  The pressure relief valve downstream of the letdown orifices protects the low 

pressure piping and the letdown heat exchanger from overpressure when the low 
pressure piping is isolated.  The capacity of the relief valve is equal to the 
maximum flow rate through all letdown orifices.  The valve set pressure is equal 
to the design pressure of the letdown heat exchanger tube side. 

 
  b. Letdown Line Downstream of Low Pressure Letdown Valve 
 
  The pressure relief valve downstream of the low pressure letdown valve protects 

the low pressure piping and equipment from overpressure when this section of 
the system is isolated.  The overpressure may result from leakage through the 
low pressure letdown valve.  The capacity of the relief valve equals the maximum 
flow rate through all letdown orifices.  The valve set pressure is equal to the 
design pressure of the demineralizers. 
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 (3) Relief 
 
  a. Volume Control Tank 
 
  The relief valve protects the VCT from overpressurization when the tank normal 

outlet lines are closed and flow from several sources are still entering the tank.  
The valve set pressure is equal to the VCT design pressure minus valve inlet 
piping losses. 

 
  b. Charging Pump Suction 
 
  A relief valve on the common charging pump suction header relieves pressure 

that may build up if the suction line isolation valves are closed or if the system is 
overpressurized.  Also, each charging pump has a relief valve downstream of the 
suction isolation valve to provide overpressure protection of the suction piping in 
the event of check valve back leakage.  Valve set pressure is equal to the design 
pressure of the associated piping and equipment. 

 
  c. Seal Water Return Line (Inside Containment) 
 
  This relief valve is designed to relieve over-pressurization in the seal water return 

piping inside the containment if the motor-operated isolation valve is closed.  The 
valve is designed to relieve the total leakoff flow from the No. 1 seals of the 
reactor coolant pumps plus the design excess letdown flow.   

 
  d. Seal Water Return Line (Charging Pumps Bypass Flow) 
 
  This relief valve protects the seal water heat exchanger and its associated piping 

from over-pressurization.  If either of the isolation valves for the heat exchanger 
are closed and if the bypass line is closed, the piping would be over-pressurized 
by the miniflow from the centrifugal charging pumps.  The valve is sized to 
handle the miniflow from the centrifugal charging pumps.  The valve is set to 
relieve at the design pressure of the heat exchanger. 

 
I. Piping 
 
 All CVCS piping that handles radioactive liquid is austenitic stainless steel. All piping 

joints and connections are welded, except where flanged connections are required to 
facilitate equipment removal for maintenance and hydrostatic testing.   
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9.3.4.2.2 System Operation 
 
A. Reactor Startup 
 
 (1) Reactor startup is defined as the operations which bring the reactor from cold 

shutdown to normal operating temperature and pressure.  It is assumed that: 
 
 a. Normal RHR is in progress. 
 
 b. RCS boron concentration is at the cold shutdown concentration. 
 
 c. Reactor makeup control system is set to provide makeup at the cold shutdown 

concentration. 
 
 d. RCS is either water solid or drained to minimum level for the purpose of refueling 

or maintenance.  If the RCS is water solid, system pressure is 
maintained by operation of a charging pump and controlled by the low 
pressure letdown valve in the letdown line (letdown is achieved via the 
RHR system). 

 
 e. The charging and letdown lines of the CVCS are filled with coolant at the cold 

shutdown boron concentration.  The letdown orifice isolation valves are 
open. 

 
 (2) If the RCS requires filling and venting, the procedure is as follows: 
 
 a. One charging pump is started, which provides blended flow from the reactor 

makeup control system at the cold shutdown boron concentration. 
 
 b. The vents on the head of the reactor vessel and pressurizer are opened. 
 
 c. The RCS is filled and the vents closed. 
 
 (3) The system pressure is raised by using the charging pump and controlled by the 

low pressure letdown valve. When the system pressure is adequate for operation 
of the reactor coolant pumps, seal water flow to the pumps is established and 
the pumps are operated and vented sequentially until the gases are cleared from 
the system.  Final venting takes place at the pressurizer.  RCS vacuum refill may 
be performed in lieu of, or in conjunction with the conventional method of filling 
and venting the RCS.  The RCS vacuum refill method is accomplished by 
applying a vacuum to the system and drawing out the gases as the reactor 
vessel pressurizer, and steam generator tubes are filled. 
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 (4) After the filling and venting operations are completed, charging and letdown 
flows are established.  Pressurizer heaters are energized to form a steam bubble 
in the pressurizer.   At this point, steam formation in the pressurizer is 
accomplished by manual control of the charging flow and automatic pressure 
control of the letdown flow.  When the pressurizer water level reaches the 
no-load programmed setpoint, the pressurizer level control is shifted to control 
the charging flow to maintain programmed level.  The RHRS is then isolated 
from the RCS and the normal letdown path is established.  The pressurizer 
heaters are now used to increase RCS pressure and RCP’s are started to 
increase RCS temperature. 

 
 (5) The reactor coolant boron concentration is now reduced by operating the reactor 

makeup control system in the "dilute" mode.  The reactor coolant boron 
concentration is corrected to the point where the control rods may be withdrawn 
and criticality achieved.  Power increase  may then proceed with corresponding 
manual adjustment of the reactor coolant boron concentration to balance the 
temperature coefficient effects and maintain the control rods within their 
operating range.   

 
 (6) Prior to or during this process, the CVCS is employed to obtain the correct 

chemical properties in the RCS.  The reactor makeup control system is operated 
on a continuing basis to ensure correct control rod position. Chemicals are 
added through the chemical mixing tank as required to control reactor coolant 
chemistry such as pH and dissolved oxygen content.  Hydrogen overpressure is 
established in the VCT to assure the appropriate hydrogen concentration in the 
reactor coolant. 

 
B. Power Generation and Hot Standby Operation 
 
 (1) Base Load 
 

  At a constant power level, the rates of charging and letdown are dictated by the 
requirements for seal water to the reactor coolant pumps and the normal purification of 
the RCS.  One charging pump is employed and charging flow is controlled automatically 
from pressurizer level.  The only adjustments in boron concentration necessary are 
those to compensate for core burnup.  These adjustments are made at infrequent 
intervals to maintain the control groups within their allowable limits.  Rapid variations in 
power demand are accommodated automatically by control rod movement.  If variations 
in power level occur, and the new power level is sustained for long periods, some 
adjustment in boron concentration may be necessary to maintain the control groups 
within their maneuvering band. 
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 During normal operation, normal letdown flow is maintained and one mixed bed 
demineralizer is in service.  Reactor coolant samples are taken periodically to check zinc 
concentration, boron concentration, water quality, pH and activity level.  The charging 
flow to the RCS is controlled automatically by the pressurizer level control signal through 
the discharge header flow control valve. 

 
 (2) Load Follow 
 
 A power reduction will initially cause a xenon buildup followed by xenon decay to a new, 

lower equilibrium value.  The reverse occurs if the power level increases; initially, the 
xenon level decreases and then it increases to a new and higher equilibrium value 
associated with the amount of the power level change. 

 
 The reactor makeup control system is used to vary the boron concentration in the 

reactor coolant to compensate for xenon transients occurring when reactor power level 
is changed. 

 
 Control rod position provides the operator with an indication of whether dilution or 

boration of the reactor coolant is necessary.  If rod position is out of the desired range 
proper manipulation of boron concentration will return the rods to the desired range. 

 
 During periods of plant loading, the reactor coolant expands as its temperature rises.  

The pressurizer absorbs this expansion as the level controller raises the level setpoint to 
the increased level associated with the new power level.  Any excess coolant due to 
RCS expansion is let down and stored in the VCT.  During this period, the flow through 
the letdown orifice remains constant and the charging flow is reduced by the pressurizer 
level control signal, resulting in an increased temperature at the regenerative heat 
exchanger outlet.  The temperature controller downstream from the letdown heat 
exchanger increases the component cooling water flow to maintain the desired letdown 
temperature. 

 
 During periods of plant unloading, the charging flow is increased to make up for the 

coolant contraction not accommodated by the programmed reduction in pressurizer 
level. 

 
 (3) Hot Shutdown 
 
 If required, for periods of maintenance, or following reactor trips, the reactor can be held 

subcritical, but with the capability to return to full power within the period of time it takes 
to withdraw control rods.  During this hot shutdown period, temperature is maintained at 
no-load Tavg by dumping steam to remove core residual heat, and by running reactor 
coolant pumps to maintain system temperature. 
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 Following shutdown xenon buildup occurs and increases the degree of shutdown (delta-
k/k).  The effect of xenon build-up is to increase the degree of shutdown (delta-k/k) to a 
maximum at about eight hours following shutdown from equilibrium full power 
conditions.  If hot shutdown is maintained past this point, xenon decay results in a 
decrease in degree of shutdown.  Since the delta-k/k value of the initial xenon 
concentration is high (assuming that an equilibrium concentration had been reached 
during operation), boration of the reactor coolant is necessary to counteract the xenon 
decay and maintain shutdown.  

 
 If a rapid recovery is required, dilution of the system may be performed to counteract 

this xenon buildup.  However, after the xenon concentration reaches a peak, boration 
must be performed to maintain the reactor subcritical as the xenon decays out. 

 
 (4) Cold Shutdown 
 
 Cold shutdown is the operation which takes the reactor from hot shutdown conditions to 

cold shutdown conditions (reactor is subcritical by at least 1% delta-k/k and Tavg < 
200°F). 

 
 Before initiating a cold shutdown, the RCS hydrogen concentration is lowered by 

reducing the VCT overpressure, by replacing the VCT hydrogen atmosphere with 
nitrogen, and by continuous purging to the waste disposal system. 

 
 During the plant cooldown, charging is provided to make up for coolant contraction.  

During the initial phase of the cooldown, the makeup is provided from the boric acid 
tanks.  The boric acid tanks should be used until at least the technical specification 
minimum volume has been charged.  At that point, operators can continue using the 
boric acid tanks if additional volume is available, or shift suction of the charging pumps 
to the refueling water storage tank.  If the boric acid tanks are used, 3.5 to 4.0% boric 
acid solution should be charged until the RCS reaches the desired cold shutdown Xe 
free concentration.  The cooldown is completed by using blended makeup at the cold 
shutdown concentration. 

 
 Contraction of the coolant during cooldown of the RCS results in actuation of the 

pressurizer level control to maintain normal pressurizer water level.  The charging flow is 
increased, relative to letdown flow, and results in a decreasing VCT level.  The VCT 
level controller automatically initiates makeup to maintain the inventory.   

 
 After the RHRS is placed in service and the reactor coolant pumps are shutdown, 

further cooling of the pressurizer liquid is accomplished by charging through the auxiliary 
spray line.  Coincident with plant cooldown, a portion of the reactor coolant flow is 
diverted from the RHRS to the CVCS for cleanup. Demineralization of ionic radioactive 
impurities and stripping of fission gases reduce the reactor coolant activity level 
sufficiently to permit personnel access for refueling or maintenance operations. 
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9.3.4.3  Safety Evaluation 
 
A. Reactivity Control 
 
 Any time that the plant is at power, the quantity of boric acid retained and ready for 

injection always exceeds that quantity required for the normal cold shutdown assuming 
that the control assembly of greatest worth is in its fully withdrawn position.  This quantity 
always exceeds the quantity of boric acid required to bring the reactor to hot shutdown 
and to compensate for subsequent xenon decay. 

 
 When the reactor is subcritical, i.e., during cold or hot shutdown, refueling and approach 

to criticality, the neutron source multiplication is continuously monitored and indicated.  
Any appreciable increase in the neutron source multiplication, including that caused by 
the maximum physical boron dilution rate, is slow enough to give ample time to start a 
corrective action to prevent the core from becoming critical.  The rate of boration, with a 
single boric acid transfer pump operating, is sufficient to take the reactor from full power 
operation to 1% shutdown in the hot condition, with no rods inserted, in less than 185 
minutes.  In less than 140 additional minutes, enough boric acid can be injected to 
compensate for xenon decay, although xenon decay below the equilibrium operating 
level will not begin until approximately 25 hours after shutdown. Additional boric acid is 
employed if it is desired to bring the reactor to cold shutdown conditions. 

 
 Two separate and independent flow paths are available for reactor coolant boration, i.e., 

the charging line and the reactor coolant pump seal injection line.  A single failure does 
not result in the inability to borate the RCS. 

 
 If the normal charging line is not available, charging to the RCS is continued via reactor 

coolant pump seal injection at the rate of approximately 5 gpm per pump.  At the 
charging rate of 20 gpm (5 gpm per reactor coolant pump), approximately 6.5 hours are 
required to add enough boric acid solution to counteract xenon decay, although xenon 
decay below the full power equilibrium operating level will not begin until approximately 
25 hours after the reactor is shutdown. 

 
 As backup to the normal boric acid supply, the operator can align the refueling water 

storage tank outlet to the suction of the charging pumps. 
 
 Since inoperability of a single component does not impair ability to meet boron injection 

requirements, plant operating procedures allow components to be temporarily out of 
service for repairs.  However, with an inoperable component, the ability to tolerate 
additional component failure is limited. Therefore, Technical Specifications require 
immediate action to effect repairs of an inoperable component, restrict permissible repair 
time, and require demonstration of the operability of the redundant component. 
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B. Reactor Coolant Purification 
 
 The CVCS is capable of reducing the concentration of ionic isotopes in the purification 

stream as required in the design basis.  This is accomplished by passing the letdown 
flow through one of the mixed bed demineralizers which removes ionic isotopes, (except 
those of cesium, molybdenum and yttrium, with a minimum decontamination factor of 
10), and zinc.  Through occasional use of the cation bed demineralizer the concentration 
of cesium can be maintained below 1.0 microcuries per cubic centimeter, assuming 1% 
of the rated core thermal power is being produced by fuel with defective cladding.  The 
cation bed demineralizer is capable of passing the maximum purification letdown flow, 
though only a portion of this capacity is normally utilized.  Each mixed bed demineralizer 
is capable of processing the maximum purification letdown flow rate.  If the normally 
operating mixed bed demineralizer resin has become exhausted, the second 
demineralizer can be placed in service. Each demineralizer is designed, however, to 
operate for one core cycle with 1% defective fuel. 

 
 There would be no safety problem associated with over-heating of the demineralizer 

resins.  The only effect on reactor operating conditions would be the possibility of an 
increase in the reactor coolant activity level.  If the activity level in the reactor coolant 
were to exceed the limit given in the Technical Specifications, reactor operation would 
be restricted as required by the Technical Specifications. 

 
C. Seal Water Injection 
 
 Flow to the reactor coolant pumps' seals is assured by the fact that there are two 

charging pumps, any one of which is capable of supplying the normal charging line flow 
plus the nominal seal water flow. 

 
D. Leakage Provisions 
 
 CVCS components, valves, and piping which see radioactive service are designed to 

limit leakage to the atmosphere.  Leakage to the atmosphere is limited through: 
 
 (1) Welding of piping joints and connections except where flanged connections are 

provided to facilitate maintenance and hydrostatic testing, 
 
 (2) Extensive use of leakoffs to collect leakage, and use of enhanced “live load” 

packing. 
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 (3) Use of diaphragm valves where conditions permit. 
 
 The VCT in the CVCS provides an inferential measurement of leakage from the CVCS 

as well as the RCS.  Low level in the VCT actuates makeup at the prevailing reactor 
coolant boron concentration. The amount of leakage can be inferred from the amount of 
makeup added by the reactor makeup control system. 

 
E. Ability to Meet the Safeguards Function 
 
 A failure analysis of the portion of the CVCS which is safety-related (used as part of the 

emergency core cooling system) is included as part of the emergency core cooling 
system failure analysis presented in Section 6.3. 

 
9.3.4.4  Tests and Inspections 
 
As part of plant operation, periodic tests, surveillance inspections and instrument calibrations 
are made to monitor equipment condition and performance.  Most components are in use 
regularly; therefore, assurance of the availability and performance of the systems and 
equipment is provided by control room and/or local indication. 
 
9.3.4.5  Instrumentation Application 
 
Process control instrumentation is provided to acquire data concerning key parameters about 
the CVCS.  The location of the instrumentation is shown on Figure 9.3-15. 
 
The instrumentation furnishes input signals for monitoring and/or alarming purposes.  
Indications and/or alarms are provided for the following parameters: 
 
1. Temperature 
2. Pressure 
3. Flow 
4. Water level 
 
The instrumentation also supplies input signals for control purposes.  Some specific control 
functions are: 
 
1. Letdown flow is diverted to the VCT upon high temperature indication upstream of the 

mixed bed demineralizers. 
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2. Pressure upstream of the letdown heat exchanger is controlled to prevent flashing of the 
letdown liquid. 

 
3. Charging flow rate is controlled during charging pump operation. 
 
4. Water level is controlled in the VCT. 
 
5. Reactor makeup is controlled. 
 
9.3.5  Failed Fuel Detection System 
 
9.3.5.1  Design Bases 
 
The Gross-Failed fuel Detection System is not safety-related and is not used for Unit 1 or Unit 2 
operations. 
 
9.3.5.2  System Description 
 
The gross failed fuel detector is connected to the hot leg of a primary coolant loop (Figure 
9.3-16).  The coolant sample passes through a cooler and then into a coil encompassing a 
neutron detector and moderator, then to a connection upstream of the mixed bed 
demineralizers after which it flows back into the VCT.  The sample delay time to the neutron 
detector is adjusted by means of a flow controller.  The delay time also depends on the length 
of tubing used. Once set, the flow is kept relatively constant by the automatic flow control valve. 
 A transmitting flowmeter is installed for periodic checks of the flow rate.  A sensor monitors the 
sample cooler outlet temperature. 
 
Figure 9.3-17 shows the block diagram of the gross failed fuel detector channel.  The detector, 
pre-amplifier, sample cooler, and associated flow controls are located outside the containment. 
 The signal processing equipment and readout are mounted in a rack located in the control 
room.  The delayed neutron signal of the detector is displayed on a recorder located in the rack. 
 The recorder and associated equipment have been removed from the Unit 1 control room rack. 
 The response time for the gross failed fuel detector is on the order of 60 seconds.   
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9.3.5.3  Safety Evaluation 
 
The GFFDS does not perform a safety-related function, and is not designed to satisfy any 
specific safety criteria.  As shown on Figure 9.3-16, the gross failed fuel detector is outside of 
containment and is installed in the primary coolant hot leg sample line.  It is isolated from the 
containment by means of the sample system isolation valves.  The safety evaluation of the 
sampling system, including the isolation valves, is discussed in Section 9.3.2. 
 
9.3.5.4  Tests and Inspections 
 
The GFFDS is equipped with a test oscillator in the preamplifier and a test oscillator in the 
electronics drawer, each of which can be used to test the proper operation of the signal 
processing circuitry. 
 
9.3.5.5  Instrument Applications 
 
Instrumentation associated with GFFDS is described in Section 9.3.5.2. 
 
9.3.6  Auxiliary Charging System 
 
9.3.6.1  Design Bases 
 
The auxiliary charging system is designed to provide makeup to the RCS when the plant is 
operating in the "flood mode."  For definition of "flood mode" see Section 2.4.14.  This system is 
an essential part of the equipment used in flood protection provisions.  This system is also 
designated as the flood mode boration makeup system (FMBMS). 
 
The auxiliary charging system includes the following equipment: 
 
1. 4 full-capacity auxiliary charging pumps (2 per unit). 
 
2. 1 auxiliary boration makeup tank. 
 
3.  2 filters 
 
4. 1 demineralizer. 
 
5. 2 auxiliary charging booster pumps. 
 
6. Associated instrumentation and control equipment. 
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Each auxiliary charging pump capacity is 100 gph and each auxiliary charging booster pump 
capacity is 300 gph.  Both capacities are several times greater than the maximum postulated 
leakage loss from the primary system.  Postulated total recoverable leakage is based on No. 2 
and No. 3 seal leakage (approximately 576 gallons) with No. 1 seal injection and return lines 
isolated for each reactor coolant pump of both units plus the total recoverable leakage of 225 
gpd at an RCS pressure of 350 psig (maximum during 'flood mode').  Nonrecoverable leakage 
need not be considered during flood mode operation since any two of the four steam 
generators provides adequate cooling and a steam generator with primary to secondary 
leakage can be isolated.  Also, any other system leakage will be insignificant since the 
operating pressure during flood mode is considerably less than during normal operation.  
 
The auxiliary boration makeup tank has a usable capacity of 868 gallons to provide a minimum 
of 12 hours makeup (approximately 801 gallons) based on the above leakage loss from each 
unit. 
 
The demineralizer is provided for cleanup of makeup water and the filters prevent the 
demineralizer resins from leaving the FMBMS.  The filters are designed for a maximum flow 
rate of 10 gpm each, and the demineralizer is designed for a maximum flow rate of 27 gpm.  
Auxiliary charging system equipment is located above flood level on Elevation 757.0 of the 
Auxiliary Building. 
 
9.3.6.2  System Design Description 
 
The auxiliary charging system is shown on Figure 9.3-18.  The initial fill of makeup water for the 
auxiliary boration makeup tank will come from the demineralized water tank.  The majority of 
leakage, from RCS pump seals, etc., is collected in the reactor coolant drain tank (RCDT) and 
is pumped by the reactor coolant drain tank pumps to the auxiliary boration makeup tank.  This 
recoverable leakage is the main preferred source of makeup water.  Additional makeup water is 
supplied from other preferred sources:  (1) cold leg accumulator tanks via the RCDT pumps, (2) 
pressurizer relief tank via the RCDT pumps, and (3) demineralized water tanks.  
 
The above preferred sources of makeup water are backed up by the pumps of the high 
pressure fire protection system which can pump river water to the auxiliary makeup tank.  To 
prevent inadvertent injection of raw water into the primary system, this source requires manual 
addition, via fire hose, only if it is needed. 
 
The makeup water is borated to the extent necessary to maintain refueling shutdown 
concentration in the RCS.  Boric acid, lithium hydroxide, and hydrazine are added and mixed 
with the makeup water in the auxiliary boration makeup tank in a batch process. 
 
The process system provides a means to be sampled periodically for water quality analysis.  
Sample outlets are provided that are accessible in the flood mode. 
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The makeup water is pumped from the auxiliary boration makeup tank to the primary system as 
required to maintain pressurizer level. One booster pump per plant and one charging pump per 
unit are sufficient to provide the required makeup; two booster pumps and four charging pumps 
are provided. 
 
Spool pieces are used to connect the auxiliary charging system to the normal charging lines. 
These spool pieces are installed only in the event of a flood warning and after the RCS 
pressure has been reduced to less than 350 psig. 
 
9.3.6.3  Design Evaluation 
 
See Table 3.2-2a for classification of the auxiliary charging system components. 
 
Sufficient separation and redundancy of components and circuits are provided so that no single 
failure can jeopardize system operation.  The components are capable of being supplied with 
emergency power. 
 
Refer to Sections 2.4.14.1.2 and 2.4.14.10 for the limitation on the coincidence of seismic 
events and a flood exceeding plant grade.  As indicated in Table 3.2-2a, the auxiliary charging 
system piping essential for makeup and boration in the event of a flood above plant grade and 
portions of the system necessary for containment isolation are designed to Seismic Category I 
requirements.  The balance of the system is designed to limited seismic Category I(L) 
requirements.   
 
9.3.6.4  Tests and Inspection 
 
Components of the auxiliary charging system are accessible for inspection.  The system was 
tested during preoperational testing to assure its adequacy and is tested per the requirements 
of the ASME Augmented Inservice Testing Program for pumps and valves. 
 
Inservice inspections of the Class C (ASME Class 3) for the tanks will be performed to the 
extent practical per the guidelines of the ASME Code, Section XI. Inservice inspections of the 
Class C (ASME Class 3) for the pumps and valves will be performed to the extent practical per 
the guidelines of the ASME OM Code as required by 10CFR50.55a. 
 
9.3.6.5  Instrument Application 
 
Manual control is employed to the maximum extent practicable. 
 
The level of the RCDT is indicated continuously and alarmed on high and low level on a panel 
in the Auxiliary Building.  The RCDT level is controlled between the high and low alarm 
setpoints by the actuation of start and stop signals to the RCDT pumps.  Completely manual 
operation will be used to transfer water to the auxiliary boration makeup tank (ABMT).  Levels in 
the ABMT can be visually checked (a level indicator is provided) since the tank has 1/2 day 
supply under worst case conditions.  The redundant pressure and pressurizer level loops in the 
RCS serve as indications of the low pressure necessary for the activation of the auxiliary 
charging pumps. 
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9.3.7  Boron Recycle System 
 
The boron recycle system (BRS) is not required for the operation of Unit 1 or Unit 2.  The 
portions of this system which are used for the operation of Unit 1 and Unit 2 are discussed in 
Section 9.3.4.  The components which make up the BRS are installed in the Auxiliary Building 
and were originally intended to recover boron from the excess RCS. 
 
A summary of the principal components of the BRS is listed below: 
 
Evaporator Feed Ion Exchanger 
Evaporator Condensate Demineralizer 
Condensate Filter 
Concentration Filter 
Ion-Exchanger Filter 
Gas Stripper and Boric Acid Evaporator Package 
 
9.3.8  Heat Tracing 
  
Electric heat tracing is used to supply heat to some of the insulated mechanical piping systems 
to prevent freezing of the fluid in the pipe or to provide process temperature control to maintain 
the media within its specified temperature range and it is used on some instrument sense lines. 
 
The following systems use heat tracing: 
  
(a)  Condensate - System 002 
  
(b)  Main and auxiliary feedwater - System 003(Note 1) 
  
(c)  Raw cooling water - System 024 
  
(d)  High pressure fire protection - System 026 
  
(e)  Sampling and water quality - System 043 (UNIT 1 ONLY) 
  
(f)  Safety injection - System 063 
  
(g)  Essential raw cooling water - System 067 
  
(h)  Radiation monitoring - System 090 
  
(i)  Makeup water treatment plant - System 928 
  
(j)  Main Steam - System 001(Note 1) 
  
(k)  Ice Condenser - System 061 
  
Note 1 - No main control room alarm for instrument sense lines in North and South valve vault 
rooms. 
 
REFERENCES 
 
None 
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COMPRESSED AIR SYSTEM DESCRIPTIVE INFORMATION 
STATION CONTROL AND SERVICE AIR SYSTEMS 

 
Station Air Compressors 
Number 4  
Type 3 rotary screw, 1 centrifugal  
Discharge pressure, psig 100 
Discharge Temperature, °F 100 (A, B, C)  
Capacity, acfm (nominal),total 691 (A, B, C)  
 
Station Air Compressors A, B, C (rotary screw) Coolers 
Intercooler/Aftercooler Integral 
Type Shell and tube 
Tube side flow, gpm (water) 54 (A, B, C)   (includes flow to oil cooler) 
Shell side flow, acfm (air) 691 (A, B, C)    
  
Shell material Stainless steel 
Tube material Stainless steel 
Design code 
 
Discharge Temperature, °F 
 
Design Temperature, °F 

Manufacturer’s standard 
 
105 
 
428 

 
Station Air Compressor D Coolers 
Intercooler/Aftercooler Integral 
Type Shell & Tube 
Tube Side Flow, SCFM (Air) 1166 
Total Shell Side Water Flow, gpm 96.3 (Includes flow to external oil cooler) 
Discharge Temperature, °F 105 
Shell side design pressure, psig 75 
Tube Side Design pressure, psig  150 
Shell Material Cast Iron 
Tube Material Copper (ASTM B111) 
Tube FIN Material Copper (ASTM B152) 
Header Muntz Metal (ASTM B111) 
Design Code Manufacturer's standard 
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COMPRESSED AIR SYSTEM DESCRIPTIVE INFORMATION 
STATION CONTROL AND SERVICE AIR SYSTEMS (Cont'd) 

 
Station Air Receivers  
Number 3 (two control and one service air) 
Capacity, ft3 266 
Design pressure, psig 150 
Design temperature, °F 300 
Operating pressure, psig 100 
Operating temperature, °F 105 
Material Carbon steel 
Design code ASME VIII 
 
Auxiliary Air Compressors 
Number 2 
Type  Reciprocating 
Discharge pressure, psig 100 
Discharge temperature, °F 430 (to aftercooler) 
Capacity, scfm 75 each (this value is the procurement capacity; 

actual tested capacity could be lower) 
 
Auxiliary Air Compressor Aftercooler 
Number 1 per compressor 
Type Tube and shell 
Tube side flow, scfm (air) 75 
Shell side flow, gpm (water) 4.5 
Discharge temperature, °F 100 (15°F above ERCW inlet temperature of 85°F) 
 
Auxiliary Air Receivers 
Number 2 
Capacity, ft3 34 
Design pressure, psig 125 
Operating pressure, psig 115 
Design Code ASME Section VIII 
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UNIT 1 

PROCESS SAMPLING SYSTEM SAMPLE LOCATIONS AND DATA 

 
Sampled 
System 

 
 

Sample Location 

Design 
Pressure, psig 

Temperature, °F 

 
Sample Type 
(See Note 1) 

CVCS Outlet Boric Acid Blender P = 150 
T = 250 

Hot Sample Room 

CVCS *Outlet Batching tank P = ATM 
T = 300 

Local 

WDS *Downstream Monitor Tank Pumps A and B (One 
Sample) 

P = 150 
T = 180 

Local 

CVCS Downstream Evaporator Feed, Ion Exchanger No. 
1A and 1 B 

P = ATM 
T = 150 

Hot Sample Room 

CVCS Volume Control Tank Vent P = 75 
T = 250 

Hot Sample Room 

CVCS Inlet Mixed Bed Demineralizer P = 200 
T = 250 

Hot Sample Room 

CVCS Outlet Mixed Bed Demineralizer P = 200 
T = 250 

Hot Sample Room 

CVCS Inlet Evaporator Feed Ion Exchanger (1A & 1 B) P = 150 
T = 200 

Hot Sample Room 

CVCS *CVCS Holdup Tank Recirc P = 150 
T = 200 

Hot Sample Room 
 

WDS *Downstream Laundry Pump P = 150 
T = 180 

Local 

WDS *Downstream Waste Condensate Pumps P = 150 
T = 180 

Local 

WDS Waste Gas Decay Tanks (Auto and Manual) P = 150 
T = 180 

Gas Analyzer 

WDS Spent Resin Storage Tank P = 150 
T = 180 

Gas Analyzer 

WDS CVCS Holdup Tanks A & B P = 150 
T = 200 

Gas Analyzer 
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UNIT 1 

PROCESS SAMPLING SYSTEM SAMPLE LOCATIONS AND DATA 

 
Sampled 
System 

 
 

Sample Location 

Design 
Pressure, psig 

Temperature, °F 

 
Sample Type 
(See Note 1) 

WDS RCS Pressurizer Relief Tank P = 2485 
T = 650 

Gas Analyzer 

WDS CVCS Vol. Control Tank Vent  P = 75 
T = 250 

Gas Analyzer 
 

WDS Reactor Coolant Drain Tank   P = 150 
T = 180 

Gas Analyzer 

WDS *Chemical Drain Tank Recirculate  P = 150 
T = 180 

Local 

WDS *Cask Decontamination Collector Tank  P = 150 
T = 180 

Local 

WDS *Tritiated Drain Tank Recirculation  P = 150 
T = 180 

Hot Sample Room 

WDS *Floor Drain Collector Tank Recirculation  P = 150 
T = 180 

Hot Sample Room  

RCS Hot Leg Loop 1 P = 2485 
T = 650 

Hot Sample Room  

RCS 
  

Hot Leg Loop 3 P = 2485 
T = 650 

Hot Sample Room  

RCS Pressurizer Liquid  P = 2485 
T = 680 

Hot Sample Room  

RCS Pressurizer Gas  P = 2485 
T =  650 

Hot Sample Room 

Main Steam  Steam Gen No. 1 to H.P. Turbine  P = 1185 
T =  600 

Titration Room 

Main Steam Steam Gen No. 1 to H.P. Turbine  P = 1185 
T =  600 

Local 

Main Steam Steam Gen No. 2 to H.P. Turbine  P = 1185 
T =  600 

Titration Room  
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UNIT 1 

PROCESS SAMPLING SYSTEM SAMPLE LOCATIONS AND DATA 

 
Sampled 
System 

 
 

Sample Location 

Design 
Pressure, psig 

Temperature, °F 

 
Sample Type 
(See Note 1) 

Main Steam Steam Gen No. 2 to H.P. Turbine P = 1185 
T =  600 

Local 

Main Steam Steam Gen No. 3 to H.P. Turbine P = 1185 
T =  600 

Titration Roomr 

Main Steam Steam Gen No. 3 to H.P. Turbine P = 1185 
T =  600 

Local 

Main Steam Steam Gen No. 4 to H.P. Turbine P = 1185 
T =  600 

Titration Room 

Main Steam Steam Gen No. 4 to H.P. Turbine P = 1185 
T =  600 

Local 

Main Steam Steam Gen No. 1,2,3,&4 Dowcomers P = 1185 
T =  600 

Hot Sample Room 

Main Steam Steam Gen Blowdown No. 1, 2, 3 & 4 P = 1185 
T =  600 

Hot Sample Room 

Steam Generator 
Blowdown 

Steam Gen No. Blowdown Pumps P = 450 
T =  250 

Local 

Steam Generator 
Blowdown 

Downstream of Steam Gen Blowdown Heat 
Exchanger 

P = 1185 
T =  150 

Local 

S.F.P.C. *Upstream Spent Fuel Pool Demin P = 150 
T = 200 

Local 

S.F.P.C. *Downstream Spent Fuel Pool Demin P = 150 
T = 200 

Local 
 

S.F.P.C. *Refueling Water Purification Filter 
(Upstream) 

P = 150 
T = 200 

Local 

S.F.P.C. *Refueling Water Purification Filter 
(Downstream) 

P = 150 
T = 200 

Local 

Htr Dr & V No. 3 Htr Drain Tank P = 250 
T = 370 

Local 
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Table 9.3-2  (Sheet 4 of 9) 
UNIT 1 

PROCESS SAMPLING SYSTEM SAMPLE LOCATIONS AND DATA 

 
Sampled 
System 

 
 

Sample Location 

Design 
Pressure, psig 

Temperature, °F 

 
Sample Type 
(See Note 1) 

Htr Dr & V No. 7 Htr Drain Tank P =  50  
T = 180 

Titration Room 

Htr Dr & V No. 7 Htr Drain Tank Pump A Discharge P = 410 
T = 180 

Local 

Htr Dr & V No. 7 Htr Drain Tank Pump B Discharge P = 410 
T = 180 

Local 

Htr Dr & V No. 7 Htr Drain Tank Pumps Common Discharge 
Header 

P = 410 
T = 180 

Local 

FW Downstream Htr 1A-1 P = 1185 
T =  465 

Local 

FW Downstream Htr 1B-1 P = 1185 
T =  465 

Local 

FW Downstream Htr 1C-1 P = 1185 
T =  465 

Local 

FW Htrs 1 A-1, 1B-1, and 1C-1 Hdr P = 1185 
T =  465 

Titration Room 

FW Htrs 1A-1, 1B-1, and 1C-1 Header P = 1185 
T = 465 

Local 

FW Auxiliary FW Pump Hdr 1A-A P = 1975 
T = 120 

Local 

FW Auxiliary FW Pump Hdr 1B-B P = 1975 
T = 120 

Local 

FW Turbine Driven Auxiliary FW Pump 1A P = 1975 
T = 120 

Local 

Cnds Hotwell Pumps Discharge Header P = 350 
T = 270 

Titration Room 

Cnds Inlet Cond Booster Pump P = 350 
T = 270 

Titration Room 
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Table 9.3-2  (Sheet 5 of 9) 
UNIT 1 

PROCESS SAMPLING SYSTEM SAMPLE LOCATIONS AND DATA 

 
Sampled 
System 

 
 

Sample Location 

Design 
Pressure, psig 

Temperature, °F 

 
Sample Type 
(See Note 1) 

Cnds Outlet Heaters A-5, A-6, and A-7s P = 350 
T = 270 

Local 

Cnds Outlet Heaters B-5, B-6, and B-7 P = 350 
T = 270 

Local 

Cnds Outlet Heaters C-5, C-6, and C-7 P = 350 
T = 270 

Local 

Cnds Inlet to Heaters A-4, B-4, and C-4 P = 650 
T = 300 

Local 

Cnds Downstream Heater A-2 P = 650 
T = 410 

Local 

Cnds Downstream Heater B-2 P = 650 
T = 410 

Local 

Cnds Downstream Heater C-2 P = 650 
T = 410 

Local 

Cnds Heaters A-2, B-2, and C-2 Downstream Hdr P = 650 
T = 410 

Local 

Cnds Upstream MFP A and B P = 650 
T = 410 

Local 

Cnds Hotwell Pump Discharge Header P = 350 
T = 270 

Local 

Cnds Downstream MFPT Cond A P = 350 
T = 270 

Local 

Cnds Downstream MFPT Cond B P = 350 
T = 270 

Local 

Cnds Condenser Inlet Tube Sheet P = 150/30" Hg & Total 
Vacuum 
T = 140 

Local 

Cnds Condense Inlet Tube Sheet P = 150/30" Hg & Total 
Vacuum 
T = 140 

Local 
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Table 9.3-2  (Sheet 6 of 9) 
UNIT 1 

PROCESS SAMPLING SYSTEM SAMPLE LOCATIONS AND DATA 

 
Sampled 
System 

 
 

Sample Location 

Design 
Pressure, psig 

Temperature, °F 

 
Sample Type 
(See Note 1) 

Cnds Condenser Zone A Low Pressure P = 150/30" Hg & Total 
Vacuum 
T = 140 

Local 

Cnds Condenser Zone A Low Pressure P = 150/30" Hg & Total 
Vacuum 
T = 140 

Local 

Cnds Condenser Outlet Tube Sheet P = 150/30" Hg & Total 
Vacuum 
T = 140 

Local 

Cnds Condenser Outlet Tube Sheet P = 150/30" Hg & Total 
Vacuum 
T = 140 

Local 

Cnds Condenser Zone B Intermediate Pressure 
Crossover 

P = 150/30" Hg & Total 
Vacuum 
T = 140 

Local 

Cnds Condenser Zone B Intermediate Pressure 
Crossover 

P = 150/30" Hg & Total 
Vacuum 
T = 140 

Local 

Cnds Condensate Demineralizer Influent Header P = 350 
T = 270 

Local 

Cnds Condensate Demineralizer Effluent Header P = 350 
T = 270 

Local 

Cnds Outlet of Each Polisher Vessel P = 300 
T = 140 

Local 

Cnds Dilute Caustic P = 60 
T = 140 

Local 

Cnds 
  

Dilute Acid P =  60 
T = Ambient 

Local 

Cnds 
  

Downstream Anion Tank P =  75 
T = 140 

Local 

Cnds Condenser Zone C Bottom (High Pressure) P = 150/30" Hg & Total 
Vacuum 
T = 140 

Local 

Ext Steam Inlet Htrs A-1, B-1, and C-1 P = 475 
T = 460 

Local 
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Table 9.3-2  (Sheet 7 of 9) 
UNIT 1 

PROCESS SAMPLING SYSTEM SAMPLE LOCATIONS AND DATA 

 
Sampled 
System 

 
 

Sample Location 

Design 
Pressure, psig 

Temperature, °F 

 
Sample Type 
(See Note 1) 

Ext Steam Inlet Htrs A-2, B-2, and C-2 P = 325 
T = 420 

Local 

Ext Steam Inlet Htrs A-3, B-3, and C-3 P = 250 
T = 375 

Local 

Ext Steam Inlet MST SEP Reheaters A-1, B-1, and C-1 P = 475 
T = 460 

Local 

Ext Steam Inlet MST SEP Reheaters A-2, B-2, and C-2 P = 475 
T = 460 

Local 

RCW RCW Header P = 125 
T = 130 

Local 

Aux Blr *Auxiliary Deareator Tank P =  50 
T =  75 

Titration Room 

Aux Blr *Continuous Blowdown (Aux Blr A) P = 200 
T = 300 

Titration Room 

Aux Blr *Continuous Blowdown (Aux Blr B) P = 200 
T = 300 

Titration Room 

Aux Blr *Upper Drum Stm Sample (Aux Blr A) P = 200 
T = 300 

Titration Room 

Aux Blr *Upper Drum Stm Sample (Aux Blr B) P = 200 
T = 300 

Titration Room 

Station 
Drainage 

*Demin Waste Sump Turbine Bldg P = ATM 
T = 100 

Local  

CCS Downstream Component Cooling System 
Heat Exchanger A 

P = 150 
T = 200 

Local 

CCS Downstream Component Cooling System 
Heat Exchanger B 

P = 150 
T = 200 

Local 

CCS Downstream Component Cooling System 
Heat Exchanger C 

P = 150 
T = 200 

Local 

ERCW *Downstream CCS Heat Exchanger A P = 160 
T = 130 

Local 
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Table 9.3-2  (Sheet 8 of 9) 
UNIT 1 

PROCESS SAMPLING SYSTEM SAMPLE LOCATIONS AND DATA 

 
Sampled 
System 

 
 

Sample Location 

Design 
Pressure, psig 

Temperature, °F 

 
Sample Type 
(See Note 1) 

ERCW *Downstream CCS Heat Exchanger B P = 160 
T = 130 

Local 

ERCW *Downstream CCS Heat Exchanger C P = 160 
T = 130 

Local 

PMW Primary Water Storage Tank P = 150 
T = 130 

Local 

RHR RHR Pump 1A Minimum Flow Line P = 600 
T = 400 

Hot Sample Room 

RHR RHR Pump 1B Minimum Flow Line P = 600 
T = 400 

Hot Sample Room 

RHR Upstream RHR Exchanger 1A P = 600 
T = 400 

Hot Sample Room 

RHR Upstream RHR Exchanger 1B P = 600 
T = 400 

Hot Sample Room 

SIS Accumulator Tanks No. 1, 2, 3, and 4 P = 700 
T = 300 

Hot Sample Room 

SIS Accumulator Tank Header Outlet P = 2485 
T =  650 

Hot Sample Room 

SIS SIS Pump (Unit 1) Refueling Water/Minimum Flow 
Line 

P = 1750 
T =  200 

Hot Sample Room 

SIS Refueling Water Storage Tank P = 150 
T = 200 

Local at SFPC Refueling Water Purification 
Filter (Upstream) 

SIS Downstream Boron Injection Tank (Unit 1) P = 2735 
T =  200 

Hot Sample Room 
 

SIS Upstream Boron Injection Tank (Unit 1) P = 2735 
T =  200 

Hot Sample Room 

Flood Mode Boration 
Makeup System 

Downstream Auxiliary Boration Makeup System P =  70 
T = 180 

Local 

WLRS Wet Layup Recirculation P = 150 
T = 200 

Local 
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Table 9.3-2  (Sheet 9 of 9) 
UNIT 1 

PROCESS SAMPLING SYSTEM SAMPLE LOCATIONS AND DATA 

 
Sampled 
System 

 
 

Sample Location 

Design 
Pressure, psig 

Temperature, °F 

 
Sample Type 
(See Note 1) 

Gland Seal Gland Seal water at Demineralized Water 
Connection 

P = 100 
T = 150 

Local 

PMW Primary Makeup Water Pump 1A Discharge P = 150 
T = 130 

Local 

PMW Primary Makeup Water Pump 1B Discharge P = 150 
T = 130 

Local 

 
*These are common plant samples 
 
Note 1:  The sample type indicates sample collection area or sample equipment. 
Note 2:  All samples listed for unit 1 unless noted as unit 2 or common. 
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Table 9.3-2  (Sheet 1 of 8) 
UNIT 2 

PROCESS SAMPLING SYSTEM SAMPLE LOCATIONS AND DATA 

 
Sampled 
System 

 
 

Sample Location 

Design 
Pressure, psig 

Temperature, °F 

 
Sample Type 
(See Note 1) 

CVCS Outlet Boric Acid Blender P = 150 
T = 250 

Hot Sample Room 

WDS *Downstream Monitor Tank Pumps A and B (One 
Sample) 

P = 150 
T = 180 

Local 

CVCS Upstream Evaporator Feed, Ion Exchanger No. 
1A and 2A 

P = ATM 
T = 150 

Hot Sample Room 

CVCS Downstream Evaporator Feed, Ion Exchanger No. 
1B and 2B 

P = ATM 
T = 150 

Hot Sample Room 

CVCS Volume Control Tank Vent P = 75 
T = 250 

Hot Sample Room 

CVCS Inlet Mixed Bed Demineralizer P = 200 
T = 250 

Hot Sample Room 

CVCS Outlet Mixed Bed Demineralizer P = 200 
T = 250 

Hot Sample Room 

CVCS *CVCS Holdup Tank Recirc P = 150 
T = 200 

Hot Sample Room 

WDS *Downstream Laundry Pump P = 150 
T = 180 

Local 

WDS *Downstream Waste Condensate Pumps P = 150 
T = 180 

Local 

WDS Waste Gas Decay Tanks Auto and Manual P = 150 
T = 180 

Gas Analyzer 

WDS Spent Resin Storage Tank P = 150 
T = 180 

Gas Analyzer 

WDS CVCS Holdup Tanks A & B P = 150 
T = 200 

Gas Analyzer 
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Table 9.3-2  (Sheet 2 of 8) 
UNIT 2 

PROCESS SAMPLING SYSTEM SAMPLE LOCATIONS AND DATA 

 
Sampled 
System 

 
 

Sample Location 

Design 
Pressure, psig 

Temperature, °F 

 
Sample Type 
(See Note 1) 

WDS CVCS Holdup Tanks A & B P = 150 
T = 200 

Gas Analyzer 

WDS RCS Pressurizer Relief Tank P = 2485 
T = 650 

Gas Analyzer 

WDS CVCS Vol. Control Tank Vent  P = 75 
T = 250 

Gas Analyzer 
 

WDS Reactor Coolant Drain Tank   P = 150 
T = 180 

Gas Analyzer 

WDS *Chemical Drain Tank Recirculate  P = 150 
T = 180 

Local 

WDS *Cask Decontamination Collector Tank  P = 150 
T = 180 

Local 

WDS *Tritiated Drain Tank Recirculation  P = 150 
T = 180 

Hot Sample Room 

WDS *Floor Drain Collector Tank Recirculation  P = 150 
T = 180 

Hot Sample Room  

RCS Hot Leg Loop 1 P = 2485 
T = 650 

Hot Sample Room  

RCS 
  

Hot Leg Loop 3 P = 2485 
T = 650 

Hot Sample Room  

RCS Pressurizer Liquid  P = 2485 
T = 680 

Hot Sample Room  

RCS Pressurizer Gas  P = 2485 
T =  650 

Hot Sample Room 

Main Steam  Steam Gen No. 1 to H.P. Turbine  P = 1185 
T =  600 

Titration Room 

Main Steam Steam Gen No. 1 to H.P. Turbine  P = 1185 
T =  600 

Local 

Main Steam Steam Gen No. 2 to H.P. Turbine  P = 1185 
T =  600 

Local  
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Table 9.3-2  (Sheet 3 of 8) 
UNIT 2 

PROCESS SAMPLING SYSTEM SAMPLE LOCATIONS AND DATA 

 
Sampled 
System 

 
 

Sample Location 

Design 
Pressure, psig 

Temperature, °F 

 
Sample Type 
(See Note 1) 

Main Steam Steam Gen No. 2 to H.P. Turbine P = 1185 
T =  600 

Local 

Main Steam Steam Gen No. 3 to H.P. Turbine P = 1185 
T =  600 

Local 

Main Steam Steam Gen No. 4 to H.P. Turbine P = 1185 
T =  600 

Local 

Main Steam Steam Gen No. 1,2,3,&4 Dowcomers P = 1185 
T =  600 

Hot Sample Room 

Main Steam Steam Gen Blowdown No. 1, 2, 3 & 4 P = 1185 
T =  600 

Hot Sample Room 

Steam Generator 
Blowdown 

Downstream of Steam Gen Blowdown Heat 
Exchanger 

P = 1185 
T =  150 

Local 

S.F.P.C. *Upstream Spent Fuel Pool Demin P = 150 
T = 200 

Local 

S.F.P.C. *Downstream Spent Fuel Pool Demin P = 150 
T = 200 

Local 

S.F.P.C. *Refueling Water Purification Filter 
(Upstream) 

P = 150 
T = 200 

Local 

S.F.P.C. *Refueling Water Purification Filter 
(Downstream) 

P = 150 
T = 200 

Local 

Htr Dr & V No. 3 Htr Drain Tank P = 250 
T = 370 

Local 
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Table 9.3-2  (Sheet 4 of 8) 
UNIT 2 

PROCESS SAMPLING SYSTEM SAMPLE LOCATIONS AND DATA 

 
Sampled 
System 

 
 

Sample Location 

Design 
Pressure, psig 

Temperature, °F 

 
Sample Type 
(See Note 1) 

Htr Dr & V No. 7 Htr Drain Tank Pump A Discharge P = 410 
T = 180 

Local 

Htr Dr & V No. 7 Htr Drain Tank Pump B Discharge P = 410 
T = 180 

Local 

Htr Dr & V No. 7 Htr Drain Tank Pumps Common Discharge 
Header 

P = 410 
T = 180 

Local 

FW Downstream Htr 2A-1 P = 1185 
T =  465 

Local 

FW Downstream Htr 2B-1 P = 1185 
T =  465 

Local 

FW Downstream Htr 2C-1 P = 1185 
T =  465 

Local 

FW Htrs 2 A-1, 2B-1, and 2C-1 Hdr P = 1185 
T =  465 

Titration Room 

FW Htrs 2A-1, 2B-1, and 2C-1 Header P = 1185 
T = 465 

Local 

FW Auxiliary FW Pump Hdr 2A-A P = 1975 
T = 120 

Local 

FW Auxiliary FW Pump Hdr 2B-B P = 1975 
T = 120 

Local 

FW Turbine Driven Auxiliary FW Pump 2A P = 1975 
T = 120 

Local 

Cnds Hotwell Pumps Discharge Header P = 350 
T = 270 

Titration Room 
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Table 9.3-2  (Sheet 5 of 8) 
UNIT 2 

PROCESS SAMPLING SYSTEM SAMPLE LOCATIONS AND DATA 

 
Sampled 
System 

 
 

Sample Location 

Design 
Pressure, psig 

Temperature, °F 

 
Sample Type 
(See Note 1) 

Cnds Outlet Heaters A-5, A-6, and A-7s P = 350 
T = 270 

Local 

Cnds Outlet Heaters B-5, B-6, and B-7 P = 350 
T = 270 

Local 

Cnds Outlet Heaters C-5, C-6, and C-7 P = 350 
T = 270 

Local 

Cnds Inlet to Heaters A-4, B-4, and C-4 P = 650 
T = 300 

Local 

Cnds Upstream MFP A and B P = 650 
T = 410 

Local 

Cnds Hotwell Pump Discharge Header P = 350 
T = 270 

Local 

Cnds Downstream MFPT Cond A P = 350 
T = 270 

Local 

Cnds Downstream MFPT Cond B P = 350 
T = 270 

Local 
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Table 9.3-2  (Sheet 6 of 8) 
UNIT 2 

PROCESS SAMPLING SYSTEM SAMPLE LOCATIONS AND DATA 

 
Sampled 
System 

 
 

Sample Location 

Design 
Pressure, psig 

Temperature, °F 

 
Sample Type 
(See Note 1) 

Cnds Condenser Zone A Low Pressure P = 150/30" Hg & Total 
Vacuum 
T = 140 

Local 

Cnds Condensate Demineralizer Influent Header P = 350 
T = 270 

Local 

Cnds Condensate Demineralizer Effluent Header P = 350 
T = 270 

Local 

Cnds Outlet of Each Polisher Vessel P = 300 
T = 140 

Local 

Ext Steam Inlet Htrs A-1, B-1, and C-1 P = 475 
T = 460 

Local 

Ext Steam Inlet MST SEP Reheaters A-1, B-1, and C-1 P = 475 
T = 460 

Local 

Ext Steam Inlet MST SEP Reheaters A-2, B-2, and C-2 P = 475 
T = 460 

Local 

RCW RCW Header P = 125 
T = 130 

Local 

Aux Blr *Auxiliary Deareator Tank P =  50 
T =  75 

Titration Room 

Aux Blr *Continuous Blowdown (Aux Blr A) P = 200 
T = 300 

Titration Room 

Aux Blr *Continuous Blowdown (Aux Blr B) P = 200 
T = 300 

Titration Room 

Aux Blr *Upper Drum Stm Sample (Aux Blr A) P = 200 
T = 300 

Titration Room 

Aux Blr *Upper Drum Stm Sample (Aux Blr B) P = 200 
T = 300 

Titration Room 

Station 
Drainage 

*Demin Waste Sump Turbine Bldg P = ATM 
T = 100 

Local  

CCS Downstream Component Cooling System 
Heat Exchanger A 

P = 150 
T = 200 

Local 
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Table 9.3-2  (Sheet 7 of 8) 
UNIT 2 

PROCESS SAMPLING SYSTEM SAMPLE LOCATIONS AND DATA 

 
Sampled 
System 

 
 

Sample Location 

Design 
Pressure, psig 

Temperature, °F 

 
Sample Type 
(See Note 1) 

CCS Downstream Component Cooling System 
Heat Exchanger B 

P = 150 
T = 200 

Local 

CCS Downstream Component Cooling System 
Heat Exchanger C 

P = 150 
T = 200 

Local 

ERCW *Downstream CCS Heat Exchanger A P = 160 
T = 130 

Local 

ERCW *Downstream CCS Heat Exchanger B P = 160 
T = 130 

Local 

ERCW *Downstream CCS Heat Exchanger C P = 160 
T = 130 

Local 

PMW Primary Water Storage Tank P = 150 
T = 130 

Local 

RHR RHR Pump 1A Minimum Flow Line P = 600 
T = 400 

Hot Sample Room 

RHR RHR Pump 1B Minimum Flow Line P = 600 
T = 400 

Hot Sample Room 

RHR RHR Pump 2A Minimum Flow Line P = 600 
T = 400 

Hot Sample Room 

RHR RHR Pump 2B Minimum Flow Line P = 600 
T = 400 

Hot Sample Room 

RHR Upstream RHR Exchanger 1A P = 600 
T = 400 

Hot Sample Room 

RHR Upstream RHR Exchanger 1B P = 600 
T = 400 

Hot Sample Room 

RHR Upstream RHR Exchanger 2A P = 600 
T = 400 

Hot Sample Room 

RHR Upstream RHR Exchanger 2B P = 600 
T = 400 

Hot Sample Room 

SIS Accumulator Tanks No. 1, 2, 3, and 4 P = 700 
T = 300 

Hot Sample Room 
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Table 9.3-2  (Sheet 8 of 8) 
UNIT 2 

PROCESS SAMPLING SYSTEM SAMPLE LOCATIONS AND DATA 

 
Sampled 
System 

 
 

Sample Location 

Design 
Pressure, psig 

Temperature, °F 

 
Sample Type 
(See Note 1) 

SIS Accumulator Tank Header Outlet P = 2485 
T =  650 

Hot Sample Room 

SIS SIS Pump (Unit 1) Refueling Water/Minimum Flow 
Line 

P = 1750 
T =  200 

Hot Sample Room 

SIS SIS Pump (Unit 2) Refueling Water P = 1750 
T = 200 

Hot Sample Room 

SIS Refueling Water Storage Tank P = 150 
T = 200 

Local at SFPC Refueling Water Purification 
Filter (Upstream) 

SIS Downstream Boron Injection Tank (Unit 1) P = 2735 
T =  200 

Hot Sample Room 

SIS Upstream Boron Injection Tank (Unit 1) P = 2735 
T =  200 

Hot Sample Room 

Flood Mode Boration 
Makeup System 

Downstream Auxiliary Boration Makeup System P =  70 
T = 180 

Local 

WLRS Wet Layup Recirculation P = 150 
T = 200 

Local 

Gland Seal Gland Seal water at Demineralized Water 
Connection 

P = 100 
T = 150 

Local 

PMW Primary Makeup Water Pump 2A Discharge P = 150 
T = 130 

Local 

PMW Primary Makeup Water Pump 2B Discharge P = 150 
T = 130 

Local 

 
*These are common plant samples 
 
Note 1:  The sample type indicates sample collection area or sample equipment. 
Note 2:  All samples listed for unit 2 unless noted as unit 1 or common. 
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TABLE 9.3-3  (Sheet 1 of 9) 
 

EQUIPMENT AND FLOOR DRAINAGE DATA REACTOR COOLANT SYSTEM  

 

    Fluid (water and)      

 
Component 

 
Drain Type 

 
Tritium 

 
Air 

Drain 7 
Channel 

 
Drain Tank 8 

 
Comments  

Reactor Vessel Flange Leak- 
off 

X  A RCDT  

Pressurizer 
Relief Tank 

Drain X  A RCDT Pump 
Suction 

 

Reactor 
Coolant 
Pump 
(Seals) 

No. 2 Seal 
Leakoff 

 
X1 

 
 

 
A 

 
RCDT 

 

No. 3 Seal 
Leakoff* 

 
X 

 
X 

 
A 

 
RCDT 

 

Reactor Cool- 
ant Pump 
(Cooling) 

Thermal 
Barrier Relief 

 
X2 

 
X 

 
B or A 

FDCT or 
TDCT 

via sump  

 

Bearing oil 
cooler Pres. 

Relief 

 
 

X 

 
 

X 

 
 

B or A 

FDCT or 
TDCT 

via sump 

 

Loop Drain Drain X X4 A RCDT  

Volume Control 
Tank 

Drain X  A TDCT  

Pres. Relief X  A CVCS HUT  

Boric Acid Tank Overflow   A TDCT  

Drain   A TDCT   

Batching Tank Drain  
Overflow 

  A TDCT 
TDCT 

 

Regenerative HX Shell & Tube 
Drain 

X X4 A (FDCT or 
TDCT)3 via 

sump 
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TABLE 9.3-3  (Sheet 2 of 9) 
 

EQUIPMENT AND FLOOR DRAINAGE DATA REACTOR COOLANT SYSTEM  

 

    Fluid (water and)      

 
Component 

 
Drain Type 

 
Tritium 

 
Air 

Drain 7 
Channel 

 
Drain Tank 8 

 
Comments  

Letdown HX Shell Drain  X B FDCT  

 Tube Drain X X4 A TDCT  

Excess Let- 
down HX 

Shell Drain  X B FDCT or 
TDCT via 

sump 

 

Tube Drain X X4 A FDCT or 
TDCT via 

sump 

 

Seal Water Hx Shell Drain 
Tube Drain 

 
X 

X 
 X4 

B 
A 

FDCT 
TDCT 

 

Charging Pump Drain X X4 A TDCT  
Boric Acid 
Transfer Pump 

Drain  X4 B TDCT  

All CVCS Filters Drain X9 X4 A TDCT  
All CVCS 
Resin Columns 

Drain X X4 A TDCT  

Chemical Mixing 
Tank 

Drain X X A TDCT  

CVCS Holdup 
Tank 

Safety Valve 
Relief 

X  A TDCT  

Drain X  A TDCT via 
Sump 

 

Gas Stripper 
Feed Pump 

Drain X X4 A TDCT via 
Sump 

 

Monitor Tank Overflow X  A TDCT  
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TABLE 9.3-3  (Sheet 3 of 9) 
 

EQUIPMENT AND FLOOR DRAINAGE DATA REACTOR COOLANT SYSTEM  

 

    Fluid (water and)      

 
Component 

 
Drain Type 

 
Tritium 

 
Air 

Drain 7 
Channel 

 
Drain Tank 8 

 
Comments  

Drain X  A TDCT  
Monitor Tank 
Pumps 

Drain X X4 A TDCT  

CVCS Holdup 
Tank 
Recirculation 
Pump 

Drain X  A TDCT via 
Sump 

 

Reactor Coolant 
Pump Seal 
Injection Line 

Drain X X4 A FDCT or 
TDCT via 

sump 

 

Excess Letdown 
to Waste 
Disposal System 

Drain X  A RCDT  

Tritiated 
Drain Collector 
Tank 

Overflow 
 
Drain 

X 
 

X 

X 
 

X 

A 
 

A 

Sump 
 

Sump 

 

Waste 
Condensate 
Tanks 

Overflow X  B FDCT  

Waste 
Condensate 
Tank Pump  

Drain  X4 B FDCT  

Reactor Coolant 
Drain Tanks 

Overflow (or 
Safety Valve) 

X  A TDCT or 
FDCT 

via sump 

 

Drain X  A TDCT or 
FDCT 
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TABLE 9.3-3  (Sheet 4 of 9) 
 

EQUIPMENT AND FLOOR DRAINAGE DATA REACTOR COOLANT SYSTEM  

 

    Fluid (water and)      

 
Component 

 
Drain Type 

 
Tritium 

 
Air 

Drain 7 
Channel 

 
Drain Tank 8 

 
Comments  

via RBF&ED 
sump 

Floor Drain 
Collector Tank 

Overflow 
Drain 

 X 
 

X 

B 
 

B 

Sump 
 

Sump 

 

Laundry and  
Hot Shower 
Tanks 

Overflow  X B FDCT  

Chemical Drain 
Tank 

Drain & Over- 
flow 

X10 X B FDCT  

CCS Pump Seal 
Leakage 
Collection 
Tank 

Overflow 
 
Drain 

 
 

X 
 

X 

B 
 

B 

FDCT 
 

FDCT 

This is a small tank to be used 
for return of pump seal leakage 
to system 

Spent Resin 
Storage Tank 

Drain X   TDCT  

Reagent 
Tanks 

Drain  X A TDCT  

TDCT Pumps Drain X X A Sump  
Chemical Drain 
Pump 

Drain X10 X B FDCT  

FDCT Pumps Drain  X B Sump  
Laundry Pump Drain  X B FDCT  
Reactor Coolant 
Drain Tank 
Pumps 

Drain X X4 A TDCT or 
FDCT via 

sump 
  

Auxiliary Waste 
Evaporator Feed 
Pumps 

Drain  X B Sump  

Waste Package Drains X  A TDCT  
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TABLE 9.3-3  (Sheet 5 of 9) 
 

EQUIPMENT AND FLOOR DRAINAGE DATA REACTOR COOLANT SYSTEM  

 

    Fluid (water and)      

 
Component 

 
Drain Type 

 
Tritium 

 
Air 

Drain 7 
Channel 

 
Drain Tank 8 

 
Comments  

Area 
TDCT Discharge 
Filter 

Drain X X4 A TDCT via 
Sump  

FDCT Discharge 
Filter 

Drain X X4 B FDCT 
via Sump  

Waste 
Condensate 
Tank Feed Filter  

Drain   B FDCT  

Waste Evap. 
Condensate 
Demineralizer 

Drain X X A TDCT  

Waste Gas  
Compressor 

Condensate 
 
HX Drain 

X  A 
B 

TDCT 
 

FDCT 
Expected to be insignificant 

Waste Gas Vent 
Header (Power) 

Drain X  A TDCT  

Gas Decay Tank 
(Shut-downs) 

Drain X  A TDCT via 
Sump  

Accumulator Drain 
 
Pressure 
Relief Drain 

X 
 

X 

 A 
 

A 

RCDT 
 

FDCT or 
TDCT via 

Sump 

Drain to RCDT 

Boron Injection 
Tank 

Drain X X4 A TDCT  

Safety Injection 
Pump  

Drain X X4 A TDCT  

Containment 
Spray Pump 

Drain X X4 A TDCT via 
Sump 

 

Residual HX Shell Drain 
CCS 

 X B FDCT  

Tube Drain X X A TDCT  
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EQUIPMENT AND FLOOR DRAINAGE DATA REACTOR COOLANT SYSTEM  

 

    Fluid (water and)      

 
Component 

 
Drain Type 

 
Tritium 

 
Air 

Drain 7 
Channel 

 
Drain Tank 8 

 
Comments  

RCS 
Residual Heat 
Removal Pumps 

Drain X X A TDCT via 
Sump 

 

Component 
Cooling Surge 
Tank 

Pres. Relief  X B FDCT  
Overflow  X B FDCT  
Drain  X B FDCT  

Component 
Cooling HX 
 

Shell Drain 
 
Tube Drain 
(ERCW) 

 X B 
 

Special 

FDCT 
 

Send 
overboard or 

to a floor drain 

 
 
 

Component 
Cooling Pumps 

Drain  X B (CCST via 
CCS Pump 
SLCT) or 

FDCT 

 

Thermal Barrier 
Booster Pumps 

Drain  X B Portable 
Container 

 

CCS Pump 
 
SLCT & Pump 

Drain 
 
 
Overflow 

 X 
 
 

X 

B 
 
 

B 

FDCT 
 
 

FDCT 

 

Spent Fuel Pit 
HX 

Shell Drain 
CCS 
 
Tube Drain 
RCS 

 
 

X 

X 
 

X 

B 
 

A 

FDCT5 
 

TDCT5 

 

Spent Fuel Pit 
Pump 

Drain X X A TDCT5 
 

 



WBN 
 

TABLE 9.3-3  (Sheet 7 of 9) 
 

EQUIPMENT AND FLOOR DRAINAGE DATA REACTOR COOLANT SYSTEM  

 

    Fluid (water and)      

 
Component 

 
Drain Type 

 
Tritium 

 
Air 

Drain 7 
Channel 

 
Drain Tank 8 

 
Comments  

Spent Fuel Pit 
Skimmer Pump 

Drain X X A TDCT5  

Refueling Water 
Purification 
Pumps 

Drain X  A TDCT  

Refueling Water 
Purification Filter 

Drain X  A TDCT  

Spent Fuel Pit 
Leakage 

Drain X  A TDCT  

Spent Fuel 
Pit Skimmer 
Filter 

Drain 
 

X X A TDCT  

Spent Fuel Pit 
Demineralizer 

Drain X X A TDCT  

Radiochem. 
Laboratory  

Spent or 
Treated 
Sample & 
Chem'ls 

X   CDT  

Radioactive 
Excess 
Tritiated 
Sample Sink 
Drain 

X X A TDCT  

Non-Tritium 
Sample & 
Rinse Sink 
Drains 

 X B FDCT  

Sample 
Heat Exchanger  

Shell Drain  X B FDCT5  
Tube Drain X X A TDCT  
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EQUIPMENT AND FLOOR DRAINAGE DATA REACTOR COOLANT SYSTEM  

 

    Fluid (water and)      

 
Component 

 
Drain Type 

 
Tritium 

 
Air 

Drain 7 
Channel 

 
Drain Tank 8 

 
Comments  

Non-Tritium 
Tube Drain 

 X  FDCT  

Sample Vessel Drain X X A VCT  
Sample Room Sample Sink  

Drain 
X X A TDCT Liquid from secondary side 

must be re-turned to secondary 
side or discharged to FDCT. 

Non-Tritium  X B FDCT  
Floor Drain 
Inside 
Containment 

Floor Drain X X A FDCT or 
TDCT via 

Sump 

 

Floor Drains 
Aux. Building 

Floor Drain  X B FDCT See 2.3.1 and 2.3.3. 

Valve Leakoff 
Inside 
Containment 

Leakoff X  A RCDT  

Valve Leakoff 
Outside 
Containment 

Leakoff 
 
Leakoff 

X 
 

X 

 
 

X 

A 
 

A 

TDCT 
 

TDCT 

 

Hot Shower Drain  X B LHSDT  
Laundry Drain  X B LHSDT  
Containment Fan 
Coolers 

Condensate 
Drain 
 
Cooling Water 
Drain (ERCW) 

X6 
 
 
 

X 
 
 

X 
 
 
 

A 
 
 

Special 

FDCT or 
TDCT via 

Sump 

(Sent 
overboard) or 

(FDCT or 
TDCT via 

Sump) 

Service Water may be either 
(1) routed to a floor drain or (2) 
use portable container or (3) 
use procedure to force liquid 
into discharge header. 
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EQUIPMENT AND FLOOR DRAINAGE DATA REACTOR COOLANT SYSTEM  

 

    Fluid (water and)      

 
Component 

 
Drain Type 

 
Tritium 

 
Air 

Drain 7 
Channel 

 
Drain Tank 8 

 
Comments  

Gas Analyzer 
Drain 

Drain X  A TDCT  

Fuel Transfer 
Canal Leakage 

Drain X  A TDCT  

Primary Water 
Makeup Pumps 

Drain    TDCT  

Liner Leakage 
(Reactor Bldg) 

Drain X  A FDCT or 
TDCT via 

sump 

 

Cask Loading 
Area 

Drain X  A TDCT  

Auxiliary 
Feedwater 
Pumps 

Drain   B FDCT 
 

 

 
NOTES: 
 
1. This liquid is aerated; however, because of the small amount it is directed to the RCDT. 
2. Only in abnormal case or thermal barrier leak. 
3. Flush after drain if desired to reduce airborne activity levels. 
4. Becomes aerated during drain.  
5. Or drain to portable container and recycle to respective system. 
6. If high concentration, flow can be directed to TDCT. 
7. Channel A is for tritiated liquid. Channel B is for non-tritiated liquid.  See Section 9.3.3.2. 
8. See Section 9.3.3.7 for explanation of acronyms. 
9. Drains do not contain tritium because the RCS liquid is not being recycled. 
10. Only in abnormal case. 
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TABLE 9.3-4 
 

CHEMICAL AND VOLUME CONTROL SYTEM DESIGN PARAMETERS 
 
General  

Seal water supply flow rate, for  
  four reactor coolant pumps,  
  nominal, gpm 

  32 

Seal water return flow rate, for 
  four reactor coolant pumps, 
  nominal, gpm 

  12 

Letdown flow: 
  Normal, gpm (centrifugal pump operation) 
  Maximum, gpm 

 75 
 120* 

Charging flow (excludes seal water): 
  Normal, gpm (centrifugal pump operation) 
  Maximum, gpm 

 55 
 100* 

Temperature of letdown reactor coolant 
  entering system at full power, °F 

 557.3 

Normal temperature of charging flow directed to 
  Reactor Coolant System, °F 

 514 

Temperature of effluent directed to Mixed Bed Demineralizer, °F  127 

Centrifugal charging pump bypass flow 
  (each), gpm 

 60 

Amount of 3.5 to 4.0% boric acid solution required to meet cold            
  shutdown requirements at the end of a core cycle with the most          
    reactive control rod stuck out of the core, gallons 

See Figure 9.3-21 
for Requirements 

Maximum pressurization required for hydrostatic testing of Reactor       
   Coolant System, psig 

3107 

 
* During RHR Shutdown Cleanup, letdown flow is qualified for 180 gpm and charging flow is 
qualified to 200 gpm (including seal water).  Reference:  Westinghouse Summary Report on the 
Equipment Evaluation for the Effects of an Increased Shutdown Purification Flow Rate for 
Watts Bar Unit 1 (LTR-SEE-05-20).  The maximum allowable letdown and charging flows 
provide margin for volume expansion transient event mitigation.  Letdown and charging piping 
qualified flows provide for accelerated shutdown cleanup operation only in Modes 5 and 6. 
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PRINCIPAL COMPONENT DESIGN DATA SUMMARY 
 
Centrifugal Charging Pumps  

Number 
Design pressure, psig 
Design temperature, °F 
Design flow, gpm 
Total Developed head, ft. 
Material 

2  
2800 
300 
150 
5800 
Austenitic stainless steel 

Boric Acid Transfer Pumps  

Number  
Design pressure, psig 
Design temperature, °F 
Design flow, gpm 
Design head, ft. 
Material 

4 
150 
250 
75 
235 
Austenitic stainless steel 

Gas Stripper Feed Pumps  
Number  
Design pressure, psig 
Design temperature, °F 
Design flow, gpm 
Design head, ft. 
Material 

3 
150 
200 
30 
320 
Austenitic stainless steel 

Holdup Tank Recirculation Pump  
Number  
Design pressure, psig 
Design temperature, °F 
Design flow, gpm 
Design head, ft. 
Material 

1 
150 
200 
500 
100 
Austenitic stainless steel 
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PRINCIPAL COMPONENT DESIGN DATA SUMMARY (Cont'd) 
 

Regenerative Heat Exchanger  

Number 
Heat transfer rate at design conditions, Btu/hr 

1 
10.84 x 106 

 Shell Side  

Design pressure, psig 
Design temperature, °F 
Fluid 
Material 

2485 
650 
Borated reactor coolant 
Austenitic stainless steel 

 Tube Side  

Design pressure, psig 
Design temperature, °F 
Fluid 
Material 

2735 
650 
Borated reactor coolant  
Austenitic stainless steel 

 Shell Side (Letdown)  

Normal Flow, lb/hr 
Inlet temperature, °F 
Outlet temperature, °F 

37,020 
557.3 
290 

 Tube Side (Charging)  

Normal Flow, lb/hr 
Inlet temperature, °F 
Outlet temperature, °F 

27,148 
130 
514 

Letdown Heat Exchanger  

Number 
Heat transfer rate at design 
   conditions, Btu/hr 

1 
15.27 x 106 

 Shell Side  

Design pressure, psig 
Design temperature, °F 
Fluid  
Material 

150 
250 
Component cooling water 
Carbon steel 

 Tube Side  

Design pressure, psig 
Design temperature, °F 
Fluid 
Material 

600 
400 
Borated reactor coolant 
Austenitic stainless steel 

 Shell Side (Heat up) (Normal) 

Flow, lb/hr 
Inlet temperature, °F 
Outlet temperature, °F 

498,000 
95 
126 

203,000 
95 
126 
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PRINCIPAL COMPONENT DESIGN DATA SUMMARY (Cont'd) 
 

Letdown Heat Exchanger (Cont'd)  

 Tube Side (Letdown) (Heatup) (Normal) 

Flow, lb/hr 
Inlet temperature, °F 
Outlet temperature, °F 

59,232 
380 
126 

37,050 
290 
127 

Excess Letdown Heat Exchanger   

Number 
Heat transfer rate at design 
   conditions, Btu/hr 

 1 
4.79 x 106 

 Shell Side Tube Side 

Design pressure, psig 
Design temperature, °F 
Design flow, lb/hr 
Inlet temperature, °F 
Outlet temperature, °F 
Fluid 
 
Material 

150 
250 
115,000 
95 
137 
Component 
cooling water 
Carbon steel 

2485 
650 
12,340 
557.3 
195 
Borated reactor  
coolant 
Austenitic stainless steel 

Seal Water Heat Exchanger   
Number 
Heat transfer rate at design 
  conditions, Btu/hr 

1  
1.46 x 106  

 
Design pressure, psig 
Design temperature, °F 
Design flow, lb/hr 
Inlet temperature, °F 
Outlet temperature, °F 
Fluid 
 
Material 

Shell Side 
150 
250 
99,500 
95 
109.7 
Component 
cooling water 
Carbon steel 

Tube Side 
200 
250 
47,879 
157.4 
127 
Borated reactor  
coolant 
Austenitic stainless steel 

Volume Control Tank  
Number 
Volume, ft3 
Design pressure, psig 
Design temperature, °F 
Material 

1 
400 
75 
250 
Austenitic stainless steel 
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PRINCIPAL COMPONENT DESIGN DATA SUMMARY (Cont'd) 
 

Boric Acid Tanks  
Number 
Capacity, gal. 
Design pressure, psig 
Design temperature, °F 
Material 

3 
11,000 
Atmospheric 
200 
Austenitic stainle 

Boric Acid Batching Tank  
Number 
Capacity, gal. 
Design pressure, psig 
Design temperature, °F 
Material 

1 
800 
Atmospheric 
300 
Austenitic stainless steel 

Holdup Tanks  
Number 
Capacity, gal. 
Design pressure, psig 
Design temperature, °F 
Material 

2 
126,000 (per tank) 
15 
200 
Stainless Steel 

Chemical Mixing Tank  
Number 
Capacity, gal. 
Design pressure, psig 
Design temperature, °F 
Material 

1 
5 
150 
200 
Austenitic stainless steel 

 
Mixed Bed Demineralizers  

Number 
Design pressure, psig 
Design temperature, °F 
Design flow, gpm 
Resin volume, each, ft.3 
Material 

2 
300 
250 
120* 
30 
Austenitic stainless steel 

Cation Bed Demineralizer  

Number 
Design pressure, psig 
Design temperature, °F 
Design flow, gpm 
Resin volume, ft. 3 
Material 

1  
300 
250 
75 
20 
Austenitic stainless steel 

* Flow may be increased to 180 gpm for shutdown cleanup. 
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PRINCIPAL COMPONENT DESIGN DATA SUMMARY (Cont’d) 
 
 

Reactor Coolant Filter  

Number 
Design pressure, psig 
Design temperature, °F 
Design flow, gpm 
Particle retention 
Material, (vessel) 

1  
300 
250 
150 (max.)* 
98% of 25 micron size 
Austenitic stainless steel 

Seal Water Injection Filters  

Number 
Design pressure, psig 
Design temperature, °F 
Design flow, gpm 
Particle retention 
Material, (vessel) 

2  
3100 
250 
80 
98% of 5 micron size 
Austenitic stainless steel 

Seal Water Return Filter  

Number 
Design pressure, psig 
Design temperature, °F 
Design flow, gpm 
Particle retention 
Material, (vessel) 

1  
300 
250 
150 * 
98% of 25 micron size 
Austenitic stainless steel 

Boric Acid Filters  
Number 
Design pressure, psig 
Design temperature, °F 
Design flow, gpm 
Particle retention 
Material, (vessel) 

1 
300 
250 
150 
98% of 25 micron size 
Austenitic stainless steel 

 
 

* Flow may be increased to 180 gpm for shutdown cleanup.
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PRINCIPAL COMPONENT DESIGN DATA SUMMARY (Cont'd) 
 

 
Letdown Orifice 

 
Approx. 3 gpm   

 
45 gpm(note 1) 

 
75 gpm(note 2) 

Number 
Design flow, lb/hr 
Differential pressure at 
   design flow, psid 
Design pressure, psig 
Design temperature, °F 
Material 

1 
Approx. 1482 
1900 
 
2485 
650 
Austenitic 
Stainless  
Steel 

1  
22,230 
1900 
 
2485 
650 
Austenitic 
Stainless 
Steel 

2 
37,050 
1900 
 
2485 
650 
Austenitic 
Stainless 
Steel 

Seal Water Return Bypass Orifice   

Number  
Design flow, gpm 
Differential pressure 
   at design flow, psid 
Design pressure, psig 
Design temperature, °F 
Material 

 4 
1 
300 
 
2485 
250 
Austenitic 
Stainless Steel 

Chemical Mixing Tank Orifice   

Number  
Design flow, gpm 
Differential pressure 
   at design flow, psid 
Design pressure, psig 
Design temperature, °F 
Material 

 1 
2 
50 
 
150 
200 
Austenitic 
Stainless Steel 

Reactor Coolant Pump Standpipe Orifice   

Number  
Design, flow, gpm 
Differential pressure  
Design pressure, psig 
Design temperature, °F 
Material 

 4 
0.5 
9 inches of H2O 
150 
200 
Stainless Steel 
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PRINCIPAL COMPONENT DESIGN DATA SUMMARY 
 
 

Charging Pump Bypass Orifice  

Number 
Design flow, gpm 
Differential pressure 
  at design flow, psid 
Design pressure, psig 
Design temperature, °F 
Material 

2  
60 
6000 
 
2800 
300 
Stainless Steel 

Boric Acid Blender  

Number 
Design pressure, psig 
Design temperature, °F 
Material 

1  
150 
250 
Austenitic Stainless Steel 

Boric Acid Tank Orifice  
Number 
Design flow, gpm 
Differential pressure at design flow, psid 
Design pressure, psig 
Design temperature, °F 
Material  

3 
3 
100 
150 
200 
Austenitic stainless steel 

 
 
NOTES: 
1) During preoperational testing for Unit 1, only 44.7 gpm was achieved.  During preoperational 
testing for Unit 2, only 41.5 gpm was achieved. 
2) During preoperational testing for Unit 1, one (1) orifice only achieved 69.3 gpm.  During 
preoperational testing for Unit 2, the two 75 gpm orifices only achieved 73.3 gpm and 72.4 gpm 
respectively. 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

TABLE 9.3-6 
 

DELETED  
 



WBN 
 

TABLE 9.3-7  (Sheet 1 of 48) 
 

FAILURE MODE AND EFFECTS ANALYSIS AUXILIARY AIR SUPPLY EQUIPMENT 

 

 
No 

 
COMPONENT 

IDENTIFICATION 

 
 

FUNCTION 

 
FAILURE  

MODE 

 
POTENTIAL 

CAUSE 

METHOD OF 
FAILURE 

DETECTION 

 
EFFECT ON 

SYSTEM 

 
EFFECT ON 

PLANT 

 
 

REMARKS 

TRAIN A 

1. ACAS 
Compressor 
Intake Filter 0-
FLTR-32-60 

Filters Air Prior to 
compressor 

None None None None None No active 
failures for 0-
FLTR-32-60 

2. Auxiliary 
Compressor 0-
COMP-32-60 

Provide required 
pressure and flow 
to essential loads 
due to loss of CAS 
supply 

Fails to start Control/Mechanic
al failure  

Pressure indication 
VIA PI-32-62, -66, 
and/or -1000.  

Loss of Train 
“A” 

None  Train 
“B” available 
to provide 
for safe 
shutdown. 

 

   Unloader fails 
(FSV-32-62) 

Control/Mechanic
al failure 

Relief valves 0-32-
366, -367, and/or -
372 relieve at 
pressure >115 psig. 
 If compressor fails 
to load low pressure 
indicated via PI-32-
62, -66, and/or -
1000. 

Loss of Train 
“A” 

None  Train 
“B” available 
to provide 
for safe 
shutdown. 

 

   Cooling water 
failure  

Control/Mechanic
al failure  

High air temperature 
alarm via 0-TS-32-
64 

Loss of cooling 
water to 
compressor  
will cause 
failure of 
compressor 
due to high 
temperature 

None  Train 
“B” available 
to provide 
for safe 
shutdown. 
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FAILURE MODE AND EFFECTS ANALYSIS AUXILIARY AIR SUPPLY EQUIPMENT 

 

 
No 

 
COMPONENT 

IDENTIFICATION 

 
 

FUNCTION 

 
FAILURE  

MODE 

 
POTENTIAL 

CAUSE 

METHOD OF 
FAILURE 

DETECTION 

 
EFFECT ON 

SYSTEM 

 
EFFECT ON 

PLANT 

 
 

REMARKS 

TRAIN A 

3. After cooler 0-
HTX-32-60 

Remove the heat 
of compression 
from the auxiliary 
control air. 

Tube rupture Mechanical 
failure 

High moisture alarm 
via ME-32-83 

High moisture 
would cause 
saturation of 
the air dryers 
and 
degradation 
loss of Train 
“A” 

None  Train 
“B” available 
to provide 
for safe 
shutdown 

 

   Cooling water 
failure  

Control/Mechanic
al failure 

High temperature 
indication via 0-TI-
32-65 if failure is just 
to after cooler 
supply.  Also, high 
temperature alarm 
via 0-TS-32-64 if 
entire cooling water 
supply disrupted.   

High system 
Temperatures 
resulting in 
possible 
system 
degradation. 

None  Train 
“B” available 
to provide 
for safe 
shutdown. 

 

4. Compressor 
Accumulator 0-
ACUM-32-60 

Dampen 
compressor 
discharge 
pressure pulses 
and provide 
sufficient air 
volume (in 
conjunction with 
the receivers) to 
minimize 
compressor 
starts/stops and 
unloading/loading 
cycles 

None None None None None No active 
failure for the 
accumulator 
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FAILURE MODE AND EFFECTS ANALYSIS AUXILIARY AIR SUPPLY EQUIPMENT 

 

 
No 

 
COMPONENT 

IDENTIFICATION 

 
 

FUNCTION 

 
FAILURE  

MODE 

 
POTENTIAL 

CAUSE 

METHOD OF 
FAILURE 

DETECTION 

 
EFFECT ON 

SYSTEM 

 
EFFECT ON 

PLANT 

 
 

REMARKS 

TRAIN A 

5. Check valve 0-32-
240 

Prevents backflow 
of air from the 
receiver back to 
the compressor 

Fails open Mechanical 
failure  

Low receiver 
pressure indication 
via PI-32-66.  
Compressor running 
longer than normal. 

Compressor 
will cycle more 
often in order to 
maintain 
receiver 
pressure 

None  

   Fails closed Mechanical 
failure 

Low receiver 
pressure indicated 
via PI-32-66 without 
any resultant 
pressure increase 
due to compressor 
operation. 

Reduction of 
system 
pressure until 
too low for user 
operation.  
Loss of Train 
“A” 

None  Train 
“B” available 
to provide 
for safe 
shutdown. 

 

6. Auxiliary Air 
Receiver 0-RCVR-
32-62 

Dampen 
compressor 
pressure pulses 
and provide a 
sufficient stored air 
volume to 
minimize startups 
and load/unload 
cycling of the 
ACAS 
compressors. 

None None. None None None No active 
failures for 
the receiver. 

7. Isolation valve 0-
32-246 

To isolate the CAS 
supply from the 
inlet to the ACAS 
air dryers. 

None None None None None No active 
failure for 0-
32-246. 
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FAILURE MODE AND EFFECTS ANALYSIS AUXILIARY AIR SUPPLY EQUIPMENT 

 

 
No 

 
COMPONENT 

IDENTIFICATION 

 
 

FUNCTION 

 
FAILURE  

MODE 

 
POTENTIAL 

CAUSE 

METHOD OF 
FAILURE 

DETECTION 

 
EFFECT ON 

SYSTEM 

 
EFFECT ON 

PLANT 

 
 

REMARKS 

TRAIN A 

8. Flow control valve 
to Air Dryer No. 1 
0-FCV-32-71 

To regulate inlet 
air flow to dryer 
No. 1 

Fails open Control/Mechanic
al failure 

No switching to 
Dryer No. 2 flowpath 
as indicated by PI-
32-74 and -75 along 
with possible high 
moisture alarm via 
Annunciator Window 
136-C on 1-XA-55-
6D. 

Without switch 
over to the 
other dryer, the 
moisture will 
begin to carry 
over until the 
high moisture 
alarm sounds 
thus causing 
potential 
system high 
moisture levels 
and 
degradation 

None  Train 
“B” available 
to provide 
for safe 
shutdown 

When the A-
A ACAS 
Compressor’
s NOT 
running, the 
0-FCV-32-70 
& -71 valves 
are manually 
positioned 
(one OPEN, 
one 
CLOSED). 
Upon A-A 
ACAS 
Compressor 
start, control 
logic returns 
these valves 
to normal 
automatic 
operation. 
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FAILURE MODE AND EFFECTS ANALYSIS AUXILIARY AIR SUPPLY EQUIPMENT 

 

 
No 

 
COMPONENT 

IDENTIFICATION 

 
 

FUNCTION 

 
FAILURE  

MODE 

 
POTENTIAL 

CAUSE 

METHOD OF 
FAILURE 

DETECTION 

 
EFFECT ON 

SYSTEM 

 
EFFECT ON 

PLANT 

 
 

REMARKS 

TRAIN A 

   Fails closed Control/Mechanic
al failure 

Continual flow 
through dryer No. 2 
flowpath as indicated 
by PI-32-74 and -75 
along with possible 
high moisture alarm 
via Annunciator 
Window 136-C on 1-
XA-55-6D. 

Without switch 
over to the 
other dryer, the 
moisture will 
begin to carry 
over until the 
high moisture 
alarm sounds 
thus causing 
potential 
system high 
moisture levels 
and 
degradation.  
Fail closed 
position will 
also result in 
low header 
pressure which 
will alarm in the 
MCR via 0-PS-
32-0104. 

None  Train 
“B” available 
to provide 
for safe 
shutdown. 
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FAILURE MODE AND EFFECTS ANALYSIS AUXILIARY AIR SUPPLY EQUIPMENT 

 

 
No 

 
COMPONENT 

IDENTIFICATION 

 
 

FUNCTION 

 
FAILURE  

MODE 

 
POTENTIAL 

CAUSE 

METHOD OF 
FAILURE 

DETECTION 

 
EFFECT ON 

SYSTEM 

 
EFFECT ON 

PLANT 

 
 

REMARKS 

TRAIN A 

9. Flow Control Valve 
to Air Dryer No. 2 
0-FCV-32-70 

To regulate inlet 
air flow to Dryer 
No. 2 

Fails open Control/Mechanic
al failure  

No switchover to 
Dryer No. 1 flowpath 
as indicated by PI-
32-74 and -75 along 
with possible high 
moisture alarm via 
Annunciator Window 
136-C on 1-XA-55-
6D. 

Without 
switchover to 
the other dryer, 
the moisture 
will begin to 
carry over until 
the high 
moisture alarm 
sounds thus 
causing 
potential 
system high 
moisture levels 
and 
degradation. 

None  Train 
“B” available 
to provide 
for safe 
shutdown. 

When the A-
A 
ACAS 
Compressor 
is NOT 
running, the 
0-FCV-32-70 
& -71 
valves are 
manually 
positioned 
(one 
OPEN, one 
CLOSED). 
Upon 
A-A ACAS 
Compressor 
start, 
control logic 
returns 
these valves 
to 
normal 
automatic 
operation. 
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No 

 
COMPONENT 

IDENTIFICATION 

 
 

FUNCTION 

 
FAILURE  

MODE 

 
POTENTIAL 

CAUSE 

METHOD OF 
FAILURE 

DETECTION 

 
EFFECT ON 

SYSTEM 

 
EFFECT ON 

PLANT 

 
 

REMARKS 

TRAIN A 

   Fails closed. Control/Mechanic
al failure 

Continual flow 
through Dryer No. 1 
flowpath as indicated 
by PI-32-74 and -75 
along with possible 
high moisture alarm 
via Annunciator 
Window 136-C on 1-
XA-55-6D. 

Without switch- 
over to the 
other dryer, the 
moisture will 
begin to carry 
over until the 
high moisture 
alarm sounds 
thus causing 
potential 
system high 
moisture levels 
and 
degradation.  
Fail closed 
position will 
also result in 
low header 
pressure which 
will alarm in the 
MCR via 0-PS-
32-0104. 

None  Train 
“B” available 
to provide 
for safe 
shutdown. 
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No 

 
COMPONENT 

IDENTIFICATION 

 
 

FUNCTION 

 
FAILURE  

MODE 

 
POTENTIAL 

CAUSE 

METHOD OF 
FAILURE 

DETECTION 

 
EFFECT ON 

SYSTEM 

 
EFFECT ON 

PLANT 

 
 

REMARKS 

TRAIN A 

10. Flow Control Valve 
for Dryer No. 1 
purge flow 0-FCV-
32-72 

Provides flow path 
for backflow of air 
for drying the 
desiccant in Dryer 
No. 1 when not in 
operation 

Fails open Control/Mechanic
al Failure 

Switchover will not 
occur due to 
electrical interlock 
which can be 
determined by 
pressure indications 
on PI-32-74 & -75 
and possible high 
moisture alarm via 
Annunciator Window 
136-C on 1-XA-55-
6D. 

Without 
switchover to 
Dryer No. 2 
high moisture 
levels could 
occur as 
indicated via 
alarm at 
Annunciator 
Window 136-C 
on 1-XA-55-6D. 

None  Train 
“B” available 
to provide 
for safe 
shutdown. 

When the A-
A 
ACAS 
Compressor 
is NOT 
running, the 
0-FCV-32-72 
& -73 
valves are 
manually 
positioned 
(one 
OPEN, one 
CLOSED). 
Upon 
A-A ACAS 
Compressor 
start, 
control logic 
returns 
these valves 
to 
normal 
automatic 
operation. 
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No 

 
COMPONENT 

IDENTIFICATION 

 
 

FUNCTION 

 
FAILURE  

MODE 

 
POTENTIAL 

CAUSE 

METHOD OF 
FAILURE 

DETECTION 

 
EFFECT ON 

SYSTEM 

 
EFFECT ON 

PLANT 

 
 

REMARKS 

TRAIN A 

   Fails closed Control/Mechanic
al Failure 

No purge flow 
through Dryer No. 1 
or switchover to 
Dryer No. 2 which 
can be determined 
by pressure 
indications on PI-32-
74 and -75 and 
possible high 
moisture alarm via 
Annunciator Window 
136-C on 1-XA-55-
6D. 

Without 
switchover to 
Dryer No. 2 
high moisture 
levels could 
occur as 
indicated via 
alarm at 
Annunciator 
Window 136-C 
on 1-XA-55-6D. 

None  Train 
“B” available 
to provide 
for safe 
shutdown. 

 

10a. Flow control valve 
for Dryer No. 2 
purge flow 0-FCV-
32-73 

Provides flow path 
for back flow of air 
for drying the 
desiccant in Dryer 
No. 2 when not in 
operation. 

Fails open Control/Mechanic
al Failure 

Switchover will not 
occur due to 
electrical interlock 
which can be 
determined by 
pressure indications 
on PI-32-74 and -75 
and possible high 
moisture alarm via 
Annunciator Window 
136-C on 1-XA-55-
6D. 

Without 
switchover to 
Dryer No. 1 
high moisture 
levels could 
occur as 
indicated via 
alarm at 
Annunciator 
Window 136-C 
on 1-XA-55-6D. 

None Train 
“B” available 
to provide 
for safe 
shutdown. 

When the A-
A ACAS 
Compressor 
is NOT 
running, the 
0-FCV-32-72 
& -73 valves 
are manually 
positioned 
(one OPEN, 
one 
CLOSED). 
Upon A-A 
ACAS 
Compressor 
start, control 
logic returns 
these valves 
to normal 
automatic 
operation. 
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No 

 
COMPONENT 

IDENTIFICATION 

 
 

FUNCTION 

 
FAILURE  

MODE 

 
POTENTIAL 

CAUSE 

METHOD OF 
FAILURE 

DETECTION 

 
EFFECT ON 

SYSTEM 

 
EFFECT ON 

PLANT 

 
 

REMARKS 

TRAIN A 
   Fails closed Control/Mechanic

al Failure 
No purge flow 
through Dryer No. 2 
or switchover to 
Dryer No. 1 which 
can be determined 
by pressure 
indications on PI-32-
74 and -75 and 
possible high 
moisture alarm via 
Annunciator Window 
136-C on 1-XA-55-
6D. 

Without 
switchover to 
Dryer No. 1 
high moisture 
levels could 
occur as 
indicated via 
alarm at 
Annunciator 
Window 136-C 
on 1-XA-55-6D. 

None  Train 
“B” available 
to provide 
for safe 
shutdown. 

 

11. Dryer No. 1 
0-DRYR-32-75 

Reduce the 
moisture content 
of the air to a dew 
point of -40°F at 
line pressure and 
design flow for air 
usage. 

None None None None None No active 
failures for 0-
DRYR-32-75  

12. Dryer No. 2  
0-DRYR-32-74 

Reduce the 
moisture content 
of the air to a dew 
point of -40°F at 
line pressure and 
design flow for air 
usage. 

None None None None None No active 
failures for 0-
DRYR-32-74 

13. Dryer No. 1 purge 
check valve 
0-CKV-32-70B 

Prevent backflow 
through the dryer 
purge line when 
dryer No. 1 is in 
service 

Stuck open Mechanical 
failure 

Reduced air header 
pressure as 
indicated by PT-32-
104 due to loss of air 
through Dryer No. 2 
purge when Dryer 
No. 1 is in service. 

Reduced 
header 
pressure 
resulting in 
more frequent 
cycling of 
ACAS 
compressor 
“A”.  Possible 
reduction of 
pressure below 
minimum 
operating. 

None  Train 
“B” available 
to provide 
for safe 
shutdown. 
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FAILURE MODE AND EFFECTS ANALYSIS AUXILIARY AIR SUPPLY EQUIPMENT 

 

 
No 

 
COMPONENT 

IDENTIFICATION 

 
 

FUNCTION 

 
FAILURE  

MODE 

 
POTENTIAL 

CAUSE 

METHOD OF 
FAILURE 

DETECTION 

 
EFFECT ON 

SYSTEM 

 
EFFECT ON 

PLANT 

 
 

REMARKS 

TRAIN A 

  Allow backflow 
through the dryer 
purge line when 
Dryer No. 2 is in 
service. 

Stuck closed Mechanical 
failure 

No flow indicated via 
FI-32-76 for purge 
flow when Dryer No. 
2 is in service.  Also, 
possible alarm via 
Annunciator Window 
136-C on 1-XA-55-
6D when Dryer No. 1 
is in service. 

Possible high 
moisture levels 
when Dryer No. 
1 is in service 
due to no 
backflow when 
Dryer No. 2 is 
in operation.  
Potential for 
high moisture 
alarm via 
Annunciator 
Window 136-C 
on 1-XA-55-6D. 

None  Train 
“B” available 
to provide 
for safe 
shutdown. 

 

14. Dryer No. 2 Purge 
check valve  
0-CKV-32-70A 

Prevent backflow 
through the dryer 
purge line when 
Dryer No. 2 is in 
service 

Stuck open Mechanical 
failure 

Reduced air header 
pressure as 
indicated by PT-32-
104 due to loss of air 
through Dryer No. 1 
purge when Dryer 
No. 2 is in service.  

Reduced 
header 
pressure 
resulting in 
more frequent 
cycling of 
ACAS 
Compressor A. 
 Possible 
reduction of 
pressure below 
 minimum 
operating. 

None  Train 
“B” available 
to provide 
for safe 
shutdown 
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No 

 
COMPONENT 
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FUNCTION 

 
FAILURE  

MODE 

 
POTENTIAL 

CAUSE 

METHOD OF 
FAILURE 

DETECTION 

 
EFFECT ON 

SYSTEM 

 
EFFECT ON 

PLANT 

 
 

REMARKS 

TRAIN A 

  Allow backflow 
through the dryer 
purge line when 
Dryer No. 1 is in 
service. 

Stuck closed Mechanical 
failure 

No flow indicated via 
FI-32-76 for purge 
flow when Dryer No. 
1 is in service.  Also, 
possible alarm via 
Annunciator Window 
136-C on 1-XA-55-
6D when Dryer No. 2 
is in service. 

Possible high 
moisture levels 
when Dryer No. 
2 is in service 
due to no 
backflow when 
Dryer No. 1 is 
in operation.  
Potential for 
high moisture 
alarm via 
Annunciator 
Window 136-C 
on 1-XA-55-6D.  

None  Train 
“B” available 
to provide 
for safe 
shutdown. 

 

15. Dryer No. 1 
flowpath check 
valve 
0-CKV-32-70D 

Prevents backflow 
through Dryer No. 
1 flowpath (except 
for purge flow) 
when Dryer No. 2 
is in service. 

Stuck open Mechanical 
failure 

When Dryer No. 2 is 
in service, air 
system pressure 
would drop as 
indicated via 0-PT-
32-104 alarm and 
PI-32-75 indication. 

Reduced 
system 
pressure would 
cause more 
frequent 
compressor “A” 
cycling.  
Possible 
reduction of 
system 
pressure below 
minimum 
operating. 

None  Train 
“B” available 
to provide 
for safe 
shutdown. 

 



WBN 
 

TABLE 9.3-7  (Sheet 13 of 48) 
 

FAILURE MODE AND EFFECTS ANALYSIS AUXILIARY AIR SUPPLY EQUIPMENT 

 

 
No 

 
COMPONENT 

IDENTIFICATION 

 
 

FUNCTION 

 
FAILURE  

MODE 

 
POTENTIAL 

CAUSE 

METHOD OF 
FAILURE 

DETECTION 

 
EFFECT ON 

SYSTEM 

 
EFFECT ON 

PLANT 

 
 

REMARKS 

TRAIN A 

   Stuck closed Mechanical 
failure 

When Dryer No. 1 is 
in service there 
would be no purge 
flow to Dryer No. 2 
and no flow to the 
system; therefore, 
FI-32-76 and PT-32-
104 would give 
indication of no 
purge flow and a 
drop in system 
pressure.  Possible 
high moisture alarm 
via Annunciator 
Window 136-C on 1-
XA-55-6D when 
Dryer No. 2 is in 
service. 

Reduced 
system 
pressure and 
high moisture 
contents in 
Dryer  No. 2 
due to lack of 
purge flow. 

None  Train 
“B” available 
to provide 
for safe 
shutdown. 

 

16. Dryer No. 2 
flowpath check 
valve 
0-CKV-32-70C 

Prevents backflow 
through Dryer No. 
2 flowpath (except 
for purge flow) 
when Dryer No. 1 
is in service. 

Stuck open Mechanical 
failure 

When Dryer No. 1 is 
in service, air 
system pressure 
would drop as 
indicated via 0-PT-
32-104 alarm and 
PI-32-74 indication. 

Reduced 
system 
pressure would 
cause more 
frequent 
compressor “A” 
cycling.  
Possible 
reduction of 
system 
pressure below 
minimum 
operating. 

None  Train 
“B” available 
to provide 
for safe 
shutdown. 
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COMPONENT 
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CAUSE 
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EFFECT ON 

SYSTEM 

 
EFFECT ON 

PLANT 

 
 

REMARKS 

TRAIN A 

   Stuck closed Mechanical 
failure 

When Dryer No. 2 is 
in service there 
would be no purge 
flow to Dryer No. 1 
and no flow to the 
system; therefore, 
FI-32-76 and PT-32-
104 would give 
indication of no 
purge flow and a 
drop in system 
pressure.  Possible 
high via Annunciator 
Window 136-C on 1-
XA-55-6D moisture 
alarm when Dryer 
No. 1 is in service. 

Reduced 
system 
pressure and 
high moisture 
contents in 
Dryer  No. 1 
due to lack of 
purge flow. 

None  Train 
“B” available 
to provide 
for safe 
shutdown. 

 

17. Dryer after filter 
0-FLTR-32-76 

Filter out 100% of 
particles of 
desiccant and 
other foreign 
matter down to 0.9 
micron size 

None None None None None No active 
failure for 0-
FLTR-32-76. 

18. Dryer Isolation 
Valve 
0-32-249 

Isolates dryer unit 
from air header. 

None None None None None No active 
failure for 0-
32-249 

19. ACAS Inlet filter  
0-FLTR-32-82 

Filter CAS air 
entering the ACAS 
during normal 
operation 

None None None None None No active 
failure for 0-
32-82 
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IDENTIFICATION 
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CAUSE 
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EFFECT ON 
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EFFECT ON 

PLANT 

 
 

REMARKS 

TRAIN A 

20. ACAS Isolation 
Valve 
0-FCV-32-82 

Isolates ACAS 
from CAS supply 
on low control air 
pressure 

Stuck open Control/Mechanic
al failure 

Valve position 
indication 

ACAS 
compressor “A” 
will take control 
of ACAS in the 
case of low 
CAS pressure, 
therefore, with 
0-FCV-32-82 
stuck open, 
check valve 0-
32-256 will 
prevent back 
flow with no 
effect on Train 
“A” operation 

None  

   Stuck closed Control/Mechanic
al failure 

Valve position 
indication 

ACAS 
Compressor 
“A” will take 
control of 
ACAS; 
therefore, Train 
“A” will not be 
effected. 

None  

21. ACAS Backflow 
Check Valve 
0-32-256 

Prevents flow from 
ACAS back to 
CAS 

Stuck open Mechanical 
failure 

None 0-FCV-32-82 
will cycle to 
maintain 
system 
pressure and 
isolate any 
backflow; 
therefore, Train 
“A” will not be 
effected 

None  
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No 

 
COMPONENT 
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POTENTIAL 

CAUSE 
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EFFECT ON 

SYSTEM 

 
EFFECT ON 

PLANT 

 
 

REMARKS 

TRAIN A 

   Stuck closed Mechanical 
failure 

None ACAS 
Compressor 
“A” will supply 
Train “A”; 
therefore, no 
effect on Train 
“A” operation  

None  

22. CAS Isolation 
Valve 0-32-251 

Bypasses CAS 
around ACAS air 
dryers 

None None None None None No active 
failure for 0-
32-251. 

23. Moisture element 
(ME-32-83) inlet 
isolation valve 0-
32-252 

Isolates inlet of 
ME-32-83 for 
maintenance 

None None None None None No active 
failure for 0-
32-252. 

24. Moisture element 
(ME-32-83) outlet 
isolation valve 0-
32-253 

Isolates outlet of 
ME-32-83 for 
maintenance 

None None None None None No active 
failure for 0-
32-253 

25. Moisture element 
(ME-32-83) 
bypass valve 0-32-
254 

Isolates ME-32-83 
for bypass 

None None None None None No active 
failure for 0-
32-254 



WBN 
 

TABLE 9.3-7  (Sheet 17 of 48) 
 

FAILURE MODE AND EFFECTS ANALYSIS AUXILIARY AIR SUPPLY EQUIPMENT 
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COMPONENT 
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FAILURE  
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CAUSE 

METHOD OF 
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EFFECT ON 
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EFFECT ON 

PLANT 

 
 

REMARKS 

TRAIN A 

26. Control air check 
valve 0-32-380 for 
1-LCV-3-172 and -
175 backflow 

Prevents loss of 
air pressure in 
piping to ensure 
operation in the 
event of loss of air 
header pressure 

Fails open Mechanical 
failure  

No position change 
indication for 1-LCV-
3-172 and -175 in 
control room via HS-
3-172A and -175A. 

Unable to 
operate SG 
level control 
valves 1-LCV-
3-172 and -175 
on loss of 
header 
pressure.  No 
effect with full 
header 
pressure 

None  
Valves 1-
LCV-3-173 
and -174 
operable in 
Train “B” 

 

   Fails closed Mechanical 
failure 

Unable to cycle 
valves 1-LCV-3-172 
and -175 as 
indicated on control 
room hand switches 
HS-3-172A and -
175A.  

Valves 1-LCV-
3-172 and -175 
inoperable  

None  
Valves 1-
LCV-3-173 
and -174 
operable in 
Train “B” 

 

27. Train “A” 
Containment 
Isolation Valve  

1-FCV-32-80 

Isolate 
containment on 
low air pressure or 
containment 
isolation signal 

Fails open Control/Mechanic
al failure 

Valve position 
indication via 1-HS-
32-80A 

None  Check 1-
32-303 
provides 
containment 
isolation 
backup 

None  
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No 

 
COMPONENT 

IDENTIFICATION 
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FAILURE  

MODE 

 
POTENTIAL 

CAUSE 

METHOD OF 
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DETECTION 

 
EFFECT ON 

SYSTEM 

 
EFFECT ON 

PLANT 

 
 

REMARKS 

TRAIN A 

   Fails closed Control/Mechanic
al failure 

Valve position 
indication via 1-HS-
32-80A 

Pressurizer 
spray valves 
not operable, 
however, these 
will not effect 
Train “A” safety 
function. 

None  While 
Train “A” 
spray valves 
will be 
inoperable, 
the Train “A” 
components 
required for 
safe 
shutdown 
are still 
available.  
Train “B” 
spray valves 
operable for 
plant 
operation. 

 

28. Containment 
Isolation Valve (1-
FCV-32-80) Inlet 
Isolation Valve 1-
32-297 

Isolates Inlet to 1-
FCV-32-80 for 
maintenance. 

None None None None None No active 
failure mode 
for 1-32-297 

29. Containment 
Isolation Valve (1-
FCV-32-80) Outlet 
Isolation Valve 1-
32-301  

Isolates Outlet to 
1-FCV-32-80 for 
maintenance 

None None None None None No active 
failure mode 
for 1-32-301 

30. Containment 
Isolation Valve (1-
FCV-32-80) 
Bypass Valve 1-
32-298 

Isolates 1-FCV-32-
80 Bypass 

None None None None None No active 
failure mode 
for 1-32-298 



WBN 
 

TABLE 9.3-7  (Sheet 19 of 48) 
 

FAILURE MODE AND EFFECTS ANALYSIS AUXILIARY AIR SUPPLY EQUIPMENT 

 

 
No 
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EFFECT ON 
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REMARKS 

TRAIN A 

31. Containment 
Isolation Check 
Valve 1-32-303 

Provide 
containment 
isolation as a 
backup for 1-FCV-
32-80 

Fails open Mechanical 
failure 

None None 1-FCV-
32-80 would 
provide 
containment 
isolation 

None  

   Fails closed Mechanical 
failure 

Pressurizer spray 
valve 1-PCV-68-
340D position 
indication via 1-HS-
340 

Safety function 
 not effected, 
however, spray 
valve 
inoperable 

None  Train 
“A” 
components 
required for 
safe 
shutdown 
are still 
available 
and Train 
“B” spray 
valve 1-
PCV-68-
340B is 
operable 

 

32. Isolation valve  0-
32-385 

Isolation air supply 
to system 65 
dampers and 
valves 

None None None None None No active 
failure for 0-
32-385 

74. Dryer Discharge 
Check Valve 0-
CKV-32-1316 

Open to provide 
flowpath - See 
Remarks 

Fail Closed Mechanical 
Failure 

Low pressure 
indicated on 0-PT-
32-104 due to loss 
of air while in service 

Reduction of 
system 
pressure until 
too low for user 
operation.  
Loss of train 
“A”. 

None.  Train 
“B” available 
to provide 
for safe 
shutdown. 

Check valve 
0-CKV-32-
1316 added 
to allow a 
future air 
supply to be 
tied into the 
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No 
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CAUSE 

METHOD OF 
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EFFECT ON 

PLANT 

 
 

REMARKS 

TRAIN A 

Fails Open Mechanical 
Failure 

None None None system while 
in service.  
The current 
function is to 
open while 
the system is 
in this 
configuration. 
 After the new 
air supply is 
tied in, the 
function of 
this valve will 
be to prevent 
backflow 
from the 
header. 

75. ACAS Dryer 
Isolation Valve  0-
32-635 

Isolate dryer unit 
from air header 

None None None None None No active 
failure for 0-
32-635 
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EFFECT ON 

PLANT 

 
 

REMARKS 
TRAIN B 

37. ACAS Compressor 
Intake Filter 0-
FLTR-32-86 

Filters air prior 
to compressor 

None None None None None Non active 
failure for 0-
FLTR-32-86 

38. Auxiliary 
Compressor 0-
COMP-32-86 

Provide required 
pressure and 
flow to essential 
loads due to 
loss of CAS 
supply 

Fails to start Control/Mechani
cal failure 

Pressure 
indication via PI-
32-88, -89, and/or-
1100 

Loss of Train “B” None  Train 
“A” available 
to provide 
for safe 
shutdown  

 

   Unloader fails 
 (FSV-32-88) 

Control/Mechani
cal failure 

Relief valves 0-32-
368, -391, and/or -
369 relieve at 
pressure >115 
psig.  If 
compressor fails 
to load low 
pressure indicated 
via PI-32-88, -89, 
and/or -1100  

Loss of Train “B” None  Train 
“A” available 
to provide 
for safe 
shutdown  

 

   Cooling water 
failure 

Control/Mechani
cal failure 

High air 
temperature alarm 
via 0-TS-32-91 

Loss of cooling 
water to 
compressor will 
cause failure of 
compressor due 
to high 
temperature.  

None  Train 
“A” available 
to provide 
for safe 
shutdown  

 

39. After cooler 0-HTX-
32-86 

Remove the 
heat of 
compression 
from the 
auxiliary control 
air 

Tube rupture Mechanical 
failure 

High moisture 
alarm via ME-32-
84 

High moisture 
would cause 
saturation of air 
dryers and 
degradation of 
Train “B” 

None  Train 
“A” available 
to provide 
for safe 
shutdown 
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   Cooling water 
failure 

Control/Mechani
cal failure 

High temperature 
indication via 0-TI-
32-92 if failure is 
just to after cooler 
supply. Also, high 
temperature alarm 
via 0-TS-32-91 if 
entire cooling 
water supply 
disrupted. 

High system 
temperatures 
resulting in 
possible system 
degradation 

None  Train 
“A” available 
to provide 
for safe 
shutdown. 

 

40. Compressor 
Accumulator 0-
ACUM-32-86 

Dampen 
compressor 
discharge 
pressure pulses 
and provide 
sufficient air 
volume (in 
conjunction with 
the receivers) to 
minimize 
compressor 
starts/stops and 
unloading/loadin
g cycles 

None None None None None No active 
failures for the 
accumulators 

41. Check valve 0-32-
279 

Prevents 
backflow of air 
from the 
receiver back to 
the compressor 

Fails open Mechanical 
failure 

Low receiver 
pressure indication 
via PI-32-89.  
Compressor 
running longer 
than normal 

Compressor will 
cycle more often 
in order to 
maintain 
receiver 
pressure 

None  
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   Fails closed Mechanical 
failure 

Low receiver 
pressure indicated 
via PI-32-89 
without any 
resultant pressure 
increase due to 
compressor 
operation. 

Reduction of 
system pressure 
until too low for 
user operation.  
Loss of Train “B” 

None  Train 
“A” capable 
of carrying 
entire 
system load. 

 

42. Auxiliary Air 
Receiver 0-RCVR-
32-88 

Dampen 
compressor 
pressure pulses 
and provide a 
sufficient stored 
air volume to 
minimize 
startups and 
load/unload 
cycling of the 
ACAS 
compressors. 

None None None None None No active 
failures for the 
receiver. 

43. Isolation Valve 0-
32-275 

To isolate the 
CAS supply 
from the inlet to 
the ACAS air 
dryers. 

None None None None None No active 
failure for 0-
32-275 
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44. Flow control valve 
to Air Dryer No. 1 0-
FCV-32-95 

To regulate air 
flow to Dryer 
No. 1 

Fails open Control/Mechani
cal failure 

No switchover to 
Dryer No. 2 
flowpath as 
indicated by PI-32-
99 and -100 along 
with possible high 
moisture alarm via 
Annunciator 
Window 137-C on 
1-XA-55-6D. 

Without switch- 
over to the other 
dryer, the 
moisture will 
begin to carry 
over until the 
high moisture 
alarm sounds 
thus causing 
potential system 
high moisture 
levels and 
degradation 

None  Train 
“A” available 
to provide 
for safe 
shutdown. 

When the B-B 
ACAS 
Compressor 
is NOT 
running, the 
0-FCV-32-94 
& -95 
valves are 
manually 
positioned 
(one 
OPEN, one 
CLOSED). 
Upon 
B-B ACAS 
Compressor 
start, 
control logic 
returns 
these valves 
to 
normal 
automatic 
operation. 
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   Fails closed Control/Mechani
cal failure 

Continual flow 
through Dryer No. 
2 flowpath as 
indicated by PI-32-
99 and -100 along 
with possible high 
moisture alarm via 
Annunciator 
Window 137-C on 
1-XA-55-6D. 

Without switch-
over to the other 
dryer, the 
moisture will 
begin to carry 
over until the 
high moisture 
alarm sounds 
thus causing 
potential system 
high moisture 
levels and 
degradation 

Fail closed 
position will also 
result in low 
header pressure 
which will alarm 
in the MCR via 
0-PS-32-0105. 

None  Train 
“A” available 
to provide 
for safe 
shutdown. 
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45. Flow control valve 
to Air Dryer No. 2 0-
FCV-32-94 

To regulate inlet 
air flow to Dryer 
No. 2 

Fails open Control/Mechani
cal failure 

No switchover to 
Dryer No. 1 
flowpath as 
indicated by PI-32-
99 and -100 along 
with possible high 
moisture alarm via 
Annunciator 
Window 137-C on 
1-XA-55-6D. 

Without switch 
over to the other 
dryer, the 
moisture will 
begin to carry 
over until the 
high moisture 
alarm sounds 
thus causing 
potential system 
high moisture 
levels and 
degradation. 

None  Train 
“A” available 
to provide 
for safe 
shutdown. 

When the B-B 
ACAS 
Compressor is 
NOT running, 
the 0-FCV-32-
94 & -95 
valves are 
manually 
positioned 
(one OPEN, 
one 
CLOSED). 
Upon B-B 
ACAS 
Compressor 
start, control 
logic returns 
these valves 
to normal 
automatic 
operation. 
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   Fails closed Control/Mechani
cal failure 

Continual flow 
through Dryer No. 
1 flowpath as 
indicated by PI-32-
99 and -100 along 
with possible high 
moisture alarm via 
Annunciator 
Window 137-C on 
1-XA-55-6D. 

Without switch-
over to the other 
dryer, the 
moisture will 
begin to carry 
over until the 
high moisture 
alarm sounds 
thus causing 
potential system 
high moisture 
levels and 
degradation 

Fail closed 
position will also 
result in low 
header pressure 
which will alarm 
in the MCR via 
0-PS-032-0105. 

None  Train 
“A” available 
to provide 
for safe 
shutdown. 
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46. Flow control Valve 
for Dryer No. 1 
Purge Flow 0-FCV-
32-96 

Provides flow 
path for 
backflow of air 
for drying the 
desiccant in 
Dryer No. 1 
when not in 
operation 

Fails open Control/Mechani
cal failure 

Switchover will not 
occur due to 
electrical interlock 
which can be 
determined by 
pressure 
indications on PI-
32-99 and -100 
and possible high 
moisture alarm via 
Annunciator 
Window 137-C on 
1-XA-55-6D 

Without switch- 
over to Dryer 
No. 2 high 
moisture levels 
could occur as 
indicated via 
alarm at 
Annunciator 
Window 137-C 
on 1-XA-55-6D 

None  Train 
“A” available 
to provide 
for safe 
shutdown 

When the B-B 
ACAS 
Compressor is 
NOT running, 
the 0-FCV-32-
96 & -97 
valves are 
manually 
positioned 
(one OPEN, 
one 
CLOSED). 
Upon B-B 
ACAS 
Compressor 
start, control 
logic returns 
these valves 
to normal 
automatic 
operation. 

   Fails closed Control/Mechani
cal failure 

No purge flow 
through Dryer No. 
1 or switch over to 
Dryer No. 2 which 
can be determined 
by pressure 
indications on PI-
32-99 and -100 
and possible high 
moisture alarm via 
Annunciator 
Window 137-C on 
1-XA-55-6D. 

Without switch-
over to Dryer 
No. 2 high 
moisture levels 
could occur as 
indicated via 
alarm at 
Annunciator 
Window 137-C 
on 1-XA-55-6D. 

None  Train 
“A” available 
to provide 
for safe 
shutdown 
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46a. Flow control Valve 
for Dryer No. 2 
Purge Flow 0-FCV-
32-97 

Provides flow 
path for 
backflow of air 
for drying the 
desiccant in 
Dryer No. 2 
when not in 
operation 

Fails open Control/Mechani
cal failure 

Switch over will 
not occur due to 
electrical interlock 
which can be 
determined by 
pressure 
indications on PI-
32-99 and -100 
and possible high 
moisture alarm via 
Annunciator 
Window 137-C on 
1-XA-55-6D. 

Without switch- 
over to Dryer 
No. 1 high 
moisture levels 
could occur as 
indicated via 
alarm at 
Annunciator 
Window 137-C 
on 1-XA-55-6D. 

None  Train 
“A” available 
to provide 
for safe 
shutdown 

When the B-B 
ACAS 
Compressor is 
NOT running, 
the 0-FCV-32-
96 & -97 
valves are 
manually 
positioned  
one OPEN, 
one 
CLOSED). 
Upon B-B 
ACAS 
Compressor 
start, control 
logic returns 
these valves 
to normal 
automatic 
operation. 

   Fails closed Control/Mechani
cal failure 

No purge flow 
through Dryer No. 
2 or switchover to 
Dryer No. 1 which 
can be determined 
by pressure 
indications on PI-
32-99 and -100 
and possible high 
moisture alarm via 
Annunciator 
Window 137-C on 
1-XA-55-6D. 

Without switch 
over to Dryer 
No. 1 high 
moisture levels 
could occur as 
indicated via 
alarm at 
Annunciator 
Window 137-C 
on 1-XA-55-6D. 

None  Train 
“A” available 
to provide 
for safe 
shutdown 
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47. Dryer No. 1, 0-
DRYR-32-100  

Reduce the 
moisture 
content of the 
air to a dew 
point of -40°F at 
line pressure 
and design flow 
for air usage 

None None None None None No active 
failure for 0-
DRYR-32-100 

48. Dryer no. 2, 0-
DRYR-32-99  

Reduce the 
moisture 
content of the 
air to a dew 
point of -40°F at 
line pressure 
and design flow 
for air usage 

None None None None None No active 
failure for 0-
DRYR-32-99 

49. Dryer No. 1 Purge 
Check Valve 0-
CKV-32-94B 

Prevent 
backflow 
through the 
dryer purge line 
when Dryer No. 
1 is in service  

Stuck open Mechanical 
failure 

Reduced air 
header pressure 
as indicated by 
PT-32-105 due to 
loss of air through 
Dryer No. 2 purge 
when Dryer No. 1 
is in service. 

Reduced header 
pressure 
resulting in more 
frequent cycling 
of ACAS 
compressor “B”. 
 Possible, 
reduction of 
pressure below 
minimum 
operating. 

None  Train 
“A” available 
to provide 
for safe 
shutdown. 
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  Allow backflow 
through the 
dryer purge line 
when Dryer No. 
2 is in operation. 

Stuck closed Mechanical 
failure  

No flow indicated 
via FI-32-101 for 
purge flow when 
Dryer No. 2 is in 
service.  Also, 
possible alarm via 
Annunciator 
Window 137-C on 
1-XA-55-6D when 
Dryer No. 1 is in 
service. 

Possible high 
moisture levels 
when Dryer No. 
1 is in service 
due to no 
backflow when 
Dryer No. 2 is in 
operation.  
Potential for high 
moisture alarm 
via Annunciator 
Window 137-C 
on 1-XA-55-6D. 

None  If 
Train “A” 
available to 
provide for 
safe 
shutdown 

 

50. Dryer No. 2 Purge 
Check Valve 0-
CKV-32-94A 

Prevent 
backflow 
through the 
dryer merge line 
when Dryer No. 
2 is in service  

Stuck open Mechanical 
failure 

Reduced air 
header pressure 
as indicated by 
PT-32-105 due to 
loss of air through 
Dryer No. 1 purge 
when Dryer No. 2 
is in service 

Reduced header 
pressure 
resulting in more 
frequent cycling 
of ACAS 
compressor “B”. 
 Possible, 
reduction of 
pressure below 
minimum 
operating. 

None  Train 
“A” available 
to provide 
for safe 
shutdown 
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  Allow backflow 
through the 
dryer purge line 
when Dryer No. 
1 is in service. 

Stuck closed Mechanical 
failure  

No flow indicated 
via FI-32-101 for 
purge flow when 
Dryer No. 1 is in 
service.  Also, 
possible alarm via 
Annunciator 
Window 137-C on 
1-XA-55-6D when 
Dryer No. 2 is in 
service 

Possible high 
moisture levels 
when Dryer No. 
2 is in service 
due to no 
backflow when 
Dryer No. 1 is in 
operation.  
Potential for high 
moisture alarm 
via Annunciator 
Window 137-C 
on 1-XA-55-6D. 

None  If 
Train “A” 
available to 
provide for 
safe 
shutdown 

 

51. Dryer No. 1 Flow 
path Check Valve 
0-CKV-32-94D 

Prevents 
backflow 
through Dryer 
No. 1 flowpath 
(except for 
purge flow when 
Dryer No. 2 is in 
service) 

Stuck open Mechanical 
failure 

When Dryer No. 2 
is in service, air 
system pressure 
would drop as 
indicated via 0-PT-
32-105 alarm and 
PI-32-100 

Reduced system 
pressure would 
cause more 
frequent 
compressor “B” 
cycling.  
Possible 
reduction of 
system pressure 
below minimum 
operating. 

None  Train 
“A” available 
too provide 
for safe 
shutdown 
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   Stuck closed Mechanical 
failure 

When Dryer No. 1 
is in service, there 
would be no purge 
flow to Dryer No. 2 
and no flow to the 
system, therefore, 
FI-32-101 and PT-
32-105 would give 
indications of no 
purge flow and 
drop in system 
pressure 
respectively.  
Possible high 
moisture alarm via 
Annunciator 
Window 137-C on 
1-XA-55-6D when 
Dryer No. 2 is in 
service. 

Reduced system 
pressure and 
high moisture 
content in Dryer 
No. 2 due to lack 
of purge flow. 

None  Train 
“A” available 
to provide 
for safe 
shutdown. 

 

52. Dryer No. 2 
Flowpath Check 
Valve 0-CKV-32-
94C 

Prevents 
backflow 
through Dryer 
No. 2 flowpath 
(except for 
purge flow) 
when Dryer No. 
1 is in service 

Stuck open Mechanical 
failure 

When Dryer No. 1 
is in service, air 
system pressure 
would drop as 
indicated via 0-PT-
32-105 alarm and 
PI-32-99 indication 

Reduced system 
pressure would 
cause more 
frequent 
compressor “B” 
cycling.  
Possible 
reduction of 
system pressure 
below minimum 
operating 

None  Train 
“A” available 
too provide 
for safe 
shutdown 
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   Stuck closed Mechanical 
failure 

When Dryer No. 2 
is in service, there 
would be no purge 
flow to Dryer No. 1 
and no flow to the 
system, therefore, 
FI-32-101 and PT-
32-105 would give 
indications of no 
purge flow and 
drop in system 
pressure. Possible 
high via 
Annunciator 
Window 137-C on 
1-XA-55-6D 
moisture alarm 
when Dryer No. 1 
is in service. 

Reduced system 
pressure and 
high moisture 
content in Dryer 
No. 1 due to lack 
of purge flow. 

None  Train 
“A” available 
to provide 
for safe 
shutdown. 

 

53. Dryer After filter 0-
FLTR-32-101 

Filter out 100% 
of particles of 
desiccant and 
other foreign 
matter down to 
0.9 micron size 

None None None None None No active 
failure for 0-
FLTR-32-101 

54. Dryer Isolation 
Valve 0-32-270 

Isolates dryer 
unit from air 
header 

None None None None None No active 
failure for 0-
32-270 
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55. ACAS Inlet Filter 0-
FLTR-32-85 

Filter CAS air 
entering the 
ACAS during 
normal 
operation 

None None None None None No active 
failure for 0-
FLTR-32-85 

56. ACAS Isolation 
Valve 0-FCV-32-85 

Isolates ACAS 
from CAS 
supply on low 
control air 
pressure 

Stuck open Control/Mechani
cal failure 

Valve position 
indication 

ACAS 
Compressor “B” 
will take control 
of ACAS in the 
case of low CAS 
pressure; 
therefore, with 0-
FCV-32-85 
stuck open, 
check valve 0-
32-264 will 
prevent backflow 
with no effect on 
Train “B” 
operation. 

None  

   Stuck closed Control/Mechani
cal failure 

Valve position 
indication 

ACAS 
Compressor “B” 
will take control 
of ACAS; 
therefore, Train 
“B” will not be 
effected. 

None  
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57. ACAS Backflow 
Check Valve 0-32-
264 

Prevents flow 
from ACAS 
back to CAS 

Stuck open Mechanical 
failure 

None 0-FCV-32-85 will 
cycle to maintain 
system pressure 
and isolate any 
backflow, 
therefore, Train 
“B” will not be 
effected. 

None  

   Stuck closed Mechanical 
failure 

None ACAS 
Compressor “B” 
will supply Train 
“B”; therefore, 
no effect on 
Train “B” 
operation. 

None  

58. CAS Isolation Valve 
0-32-265 

Bypasses CAS 
around ACAS 
air dryers. 

None None None None None No active 
failure for 0-
32-265 

59. Moisture Element 
(ME-32-84) Inlet 
Isolation Value 0-
32-268 

Isolates Inlet of 
ME-32-84 for 
maintenance 

None None None None None No active 
failure for 0-
32-268 

60. Moisture Element 
(ME-32-84) Outlet 
Isolation Value 0-
32-269 

Isolates Outlet 
of ME-32-84 for 
maintenance 

None None None None None No active 
failure for 0-
32-269 

61. Moisture Element 
(ME-32-84) Bypass 
Valve 0-32-266 

Isolates ME-32-
84 Bypass 

None None None None None No active 
failure for 0-
32-266 
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IDENTIFICATION 

 
 

FUNCTION 

 
FAILURE  

MODE 

 
POTENTIAL 

CAUSE 

METHOD OF 
FAILURE 

DETECTION 

 
EFFECT ON 

SYSTEM 

 
EFFECT ON 

PLANT 

 
 

REMARKS 
TRAIN B 

62. Control Air Check 
Valve 0-32-407 for 
1-LCV-3-173 and -
174 Backflow 
Control Air Check 
Valve 0-32-407 

Prevents loss of 
air pressure in 
piping to ensure 
operation in the 
event of loss of 
air header 
pressure. 

Fails open Mechanical 
failure 

No position 
change indicated 
for 1-LCV-3-173 
and -174 in control 
room via HS-3-
173A and -174A. 

Unable to 
operate SG level 
control valves 1-
LCV-3-173 and -
174 on loss of 
header 
pressure.  No 
effect with full 
header 
pressure. 

None  
Valves 1-
LCV-3-172 
and -175 
operable in 
train “A”. 

 

   Fails closed Mechanical 
failure 

Unable to cycle 
valves 1-LCV-3-
173 and -174 as 
indicated on 
control room hand 
switches HS-3-
173A and -174A. 

Valves 1-LCV-3-
173 and -174 
inoperable. 

None  
Valves 1-
LCV-3-172 
and -175 
operable in 
Train “A”. 

 

63. Train “B” 
Containment  
Isolation Valve 1-
FCV-32-102 

Isolate 
containment on 
low air pressure 
or containment 
isolation signal. 

Fails open Control/Mechani
cal failure 

Valve position 
indication via 1-
HS-32-102A. 

None  Check 
valve 1-32-313 
provides 
containment 
isolation as a 
backup. 

None  
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No 
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IDENTIFICATION 
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CAUSE 

METHOD OF 
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EFFECT ON 

SYSTEM 

 
EFFECT ON 

PLANT 

 
 

REMARKS 
TRAIN B 

   Fails closed Control/Mechani
cal failure 

Valve position 
indication via 1-
HS-32-102A 

Pressurizer 
spray valves not 
operable; 
however, these 
will not affect 
train “B” the 
safety function. 

None  While 
train “B” 
spray valves 
will be 
inoperable, 
the train “B” 
safety 
functions 
are still 
available.  
Train “B” 
spray valves 
operable for 
plant 
operation. 

 

64. Containment 
Isolation Valve (1-
FCV-32-102) Inlet 
isolation Valve 1-
32-307  

Isolate inlet to 1-
FCV-32-102 for 
maintenance 

None None None None None No active 
failure mode 
for 1-32-307 

65. Containment 
Isolation Valve (1-
FCV-32-102) Outlet 
Isolation Valve 1-
32-311 

Isolates outlet to 
1-FCV-32-102 
for maintenance 

None None None None None No active 
failure mode 
for 1-32-311 

66. Containment 
Isolation Valve (1-
FCV-32-102) 
Bypass Valve 1-32-
308) 

Isolates 1-FCV-
32-102 bypass 

None None None None None No active 
failure mode 
for 1-32-308 
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No 

 
COMPONENT 
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MODE 
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CAUSE 

METHOD OF 
FAILURE 

DETECTION 

 
EFFECT ON 

SYSTEM 

 
EFFECT ON 

PLANT 

 
 

REMARKS 
TRAIN B 

67. Containment 
Isolation Check 
Valve 1-32-313 

Provide 
containment 
isolation as a 
backup for 1-
FCV-32-102. 

Fails open Mechanical 
failure 

None None  1-FCV-
32-102 would 
provide 
containment 
isolation. 

None  

   Fails closed Mechanical 
failure 

Pressurizer spray 
valve 1-PCV-68-
340B position 
indication via 1-
HS-340. 

Safety function 
not effected; 
however, spray 
valve 
inoperable. 

None  Train 
“B” safety 
functions 
operable 
and train “A” 
spray valve 
1-PCV-68-
340D 
operable. 

 

68. Isolation Valve 0-
32-413 

Isolates air 
supply to 
system 65 
dampers and 
valves 

None None None None None No active 
failure for 0-
32-413 
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No 

 
COMPONENT 
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FAILURE  
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POTENTIAL 

CAUSE 

METHOD OF 
FAILURE 

DETECTION 

 
EFFECT ON 

SYSTEM 

 
EFFECT ON 

PLANT 

 
 

REMARKS 
TRAIN B 

76. Dryer Discharge 
Check Valve 0-
CKV-32-1317 

Open to provide 
flowpath - See 
remarks. 

Fail Closed Mechanical 
Failure 

Low pressure 
indicated on 0-PT-
32-105 due to loss 
of air while in 
service. 

Reduction of 
system pressure 
until too low for 
user operation.  
Loss of train “B”. 
  

None  Train 
“A” available 
to provide 
for safe 
shutdown. 

Check valve 0-
CKV-32-1317 
added to allow 
a future air 
supply to be 
tied into the 
system while 
in service.  
The current 
function is to 
open while the 
system is in 
this 
configuration.  
After the new 
air supply is 
tied in, the 
function of this 
valve will be to 
prevent 
backflow from 
the header. 

   Fail Open Mechanical 
Failure 

None None None  

77. ACAS Dryer 
Isolation Valve 0-
32-637 

Isolate dryer 
unit from air 
header 

None None None None None Non active 
failure for 0-
32-637 
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No 
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CAUSE 

METHOD OF 
FAILURE 
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EFFECT ON 

SYSTEM 

 
EFFECT ON 

PLANT 

 
 

REMARKS 

CAS 

73. Control Air System 
Containment 
Isolation Valve 1-
FCV-32-110 

Isolate 
containment on 
the non-safety 
portion of Control 
Air on a low 
pressure signal or 
containment 
isolation signal. 

Fails open Control/Mechanic
al failure 

Valve position 
indication via 1-HS-
32-110A 

None  Check 
valve 1-32-293 
provides 
containment 
isolation 
backup.  
Manual 
isolation of an 
upstream valve 
can also 
provide 
containment 
isolation or by 
turning off the 
non-safety 
related control 
air 
compressors 
by removing 
breakers.  See 
remarks. 

None The line inside 
containment 
downstream of 
check valve 1-
32-293 is not 
protected from 
a HELB.  The 
check valve 
will allow flow 
to enter 
containment 
with a single 
failure of 1-
FCV-32-110.  
Action is 
required to 
manually 
isolate valve 0-
ISV-32-4105.  
If manual 
action is 
unsuccessful, 
the non-
accident unit 
should be 
shutdown, then 
breakers shall 
be removed to 
stop the non-
safety related 
compressors.  

   Fails closed Control/Mechanic
al failure 

Valve position 
indication via 1-HS-
32-110A. 

Non-safety air 
loads inside 
containment 
not available. 

None  
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CAUSE 
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EFFECT ON 

PLANT 

 
 

REMARKS 

TRAIN A (UNIT 2) 

74. Control Air check 
Valve 0-32-386 for 
2-LCV-3-172 and -
175 Backflow 

Prevents loss of 
air pressure in 
piping to ensure 
operation in the 
event of loss of 
air header 
pressure 

Fails open Mechanical 
failure 

No position change 
indicated for 2-LCV-
3-172 and -175 in 
control room via 2-
HS-3-172A and -
175A 

Unable to 
operate SG 
level control 
valves 2-LCV-
3-172 and -175 
on loss of 
header 
pressure.  No 
effect with full 
header 
pressure. 

None. 
Valves 2-
LCV-3-173 
and -174 
operable in 
Train “B” 

 

Fails closed Mechanical 
failure 

Unable to cycle 
valves 2-LCV-3-172 
and -175 as 
indicated on control 
room hand switches 
2-HS-3-172A and -
175A 

Valves 2-LCV-
3-172 and -175 
inoperable. 

None. 
Valves 2-
LCV-3-173 
and -174 
operable in 
Train “B” 

75. Train “A” 
Containment 
isolation valve 2-
FCV-32-81 

Isolate 
containment on 
low air pressure 
or containment 
isolation signal. 

Fails open Control/Mechanic
al failure 

Valve position 
indication via 2-HS-
3-81A 

None. Check 
valve 2-32-333 
provides 
containment 
isolation 
backup 

None  
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No 

 
COMPONENT 
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MODE 
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CAUSE 

METHOD OF 
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DETECTION 

 
EFFECT ON 

SYSTEM 

 
EFFECT ON 

PLANT 

 
 

REMARKS 

TRAIN A (UNIT 2) 

Fails closed Control/Mechanic
al failure 

Valve position 
indication via 2-HS-
3-81A 

Pressurizer 
spray valves 
not operable; 
however these 
will not effect 
Train “A” safety 
function 

None.  
While Train 
“2-A” spray 
valves will 
be 
inoperable 
the Train “A” 
components 
required for 
safe 
shutdown 
are still 
available.  
Train “B” 
spray valves 
operable for 
plant 
operation. 

76. Containment 
Isolation Valve(2-
FCV-32-81) Inlet 
Isolation Valve 2-
32-327 

Isolates Inlet to 2-
FCV-32-81 for 
maintenance  

None None None None None No active 
failure mode 
for 2-32-327 

77. Containment 
Isolation Valve (2-
FCV-32-81) Outlet 
Isolation Valve 2-
32-331 

Isolates Outlet to 
2-FCV-32-81 for 
maintenance 

None None None None None No active 
failure mode 
for 2-32-331 

78. Containment 
Isolation Valve (2-
FCV-32-81) Outlet 
Isolation Valve 2-
32-328 

Isolates 2-FCV-
32-81 bypass 

None None None None None No active 
failure mode 
for 2-32-328 
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No 

 
COMPONENT 
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FAILURE  
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CAUSE 

METHOD OF 
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EFFECT ON 
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EFFECT ON 

PLANT 

 
 

REMARKS 

TRAIN A (UNIT 2) 

79. Containment 
Isolation Check 
Valve 2-32-333 

Provide 
containment 
isolation as a 
back up for 2-
FCV-32-81 

Fails open Mechanical 
failure 

None None. 2-FCV-
32-81 would 
provide 
containment 
isolation  

None  

Fails closed Mechanical 
failure 

Pressurizer spray 
valve 2-PCV-68-
340D position 
indication via 2-HS-
68-340D 

Safety function 
not effected;  
however, spray 
valve 
inoperable. 

None. Train 
“A” 
components 
required for 
safe 
shutdown 
are still 
available 
and train “B” 
spray valve 
2-PCV-68-
340B is 
operable. 
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No 
 

COMPONENT 
IDENTIFICATION 

 
 

FUNCTION 

 
FAILURE  

MODE 

 
POTENTIAL 

CAUSE 

METHOD OF 
FAILURE 

DETECTION 

 
EFFECT ON 

SYSTEM 

 
EFFECT ON 

PLANT 

 
 

REMARKS 

TRAIN B (UNIT 2) 

80. Control Air Check 
Valve 0-32-414 for 
2-LCV-3-173 and -
174 Backflow 

Prevents loss of 
air pressure in 
piping to ensure 
operation in the 
event of loss of air 
header pressure 

Fails open Mechanical 
failure 

No position change 
indicated for 2-LCV-
3-173 and -174 in 
control room via 2-
HS-3-173A and -
174A 

Unable to 
operate SG 
level control 
valves 2-LCV-
3-173 and -174 
on loss of 
header 
pressure.  NO 
effect with full 
header 
pressure 

None.  
Valves 2-
LCV-3-172 
and -175 
operable in 
Train “A” 

 

Fails closed Mechanical 
failure 

Unable to cycle 
valves 2-LCV-3-173 
and -174 as 
indicated on control 
room hand switches 
2-HS-3-173A and -
174A. 

Valves 2-LCV-
3-173 and -174 
inoperable 

None. 
Valves 2-
LCV-3-172 
and -175 
operable in 
Train “A” 

81. Train “B” 
Containment 
Isolation Valve 2-
FCV-32-103 

Isolates 
containment on 
low air pressure or 
containment 
isolation signal. 

Fails open Control/Mechanic
al failure 

Valve position 
indication via 2-HS-
3-103A 

None. Check 
valve 2-32-323 
provides 
containment 
isolation 
backup  

None  
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CAUSE 

METHOD OF 
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DETECTION 

 
EFFECT ON 

SYSTEM 

 
EFFECT ON 

PLANT 

 
 

REMARKS 

TRAIN B (UNIT 2) 

Fails closed Control/Mechanic
al failure 

Valve position 
indication via 2-HS-
3-103A 

Pressurizer 
spray valves 
not operable; 
however these 
will not effect 
Train “B” safety 
function 

None. While 
Train “B” 
spray valves 
will be 
inoperable, 
the Train “B” 
components 
required for 
safe 
shutdown 
are still 
available. 
Train “A” 
spray valves 
operable for 
plant 
operation. 

82. Containment 
Isolation Valve (2-
FCV-32-103) Inlet 
Isolation Valve 2-
32-317 

Isolates Inlet to 2-
FCV-32-103 for 
maintenance  

None None None None None No active 
failure mode 
for 2-32-317 

83. Containment 
Isolation Valve (2-
FCV-32-103) Inlet 
Isolation Valve 2-
32-321 

Isolates Inlet to 2-
FCV-32-103 for 
maintenance  

None None None None None No active 
failure mode 
for 2-32-321 

84. Containment 
Isolation Valve (2-
FCV-32-103) 
Bypass Valve 2-
32-318 

Isolates Inlet 2-
FCV-32-103 
bypass 

None None None None None No active 
failure mode 
for 2-32-318 
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POTENTIAL 

CAUSE 
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EFFECT ON 

PLANT 

 
 

REMARKS 

TRAIN B (UNIT 2) 

85. Containment 
Isolation Check 
Valve 3-32-323 

Provide 
containment 
isolation as a 
backup for 2-FCV-
32-103 

Fails open Mechanical 
failure 

None None. 2-FCV-
103 would 
provide 
containment 
isolation  

None  

Fails closed Mechanical 
failure 

Pressurizer spray 
valve 2-PCV-68-
340B position 
indication via 2-HS-
68-340B 

Safety function 
not effected; 
however, spray 
valve 
inoperable. 

None.  Train 
“B” 
components 
required for 
safe 
shutdown 
are still 
available 
and Train 
“A” spray 
valve 2-
PCV-68-
340D is 
operable. 
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EFFECT ON 
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PLANT 

 
 

REMARKS 

CAS (UNIT 2) 

86. Control Air System 
Containment 
Isolation Valve 2-
FCV-32-111 

Isolates 
containment on 
the non-safety 
portion of control 
air on a low air 
pressure or 
containment 
isolation signal 

Fails open Control/Mechanic
al failure 

Valve position 
indication via 2-HS-
32-111A 

None.  Check 
valve 2-32-342 
provides 
containment 
isolation 
backup by 
manual 
isolation of an 
upstream valve 
or by turning off 
the related 
control air 
compressors 
by removing 
breakers.  See 
remarks. 

None The line inside 
containment 
downstream of 
the check 
valve 2-32-343 
is not 
protected from 
HELB.  The 
check valve 
will allow flow 
to enter 
containment 
with a single 
failure 2-FCV-
32-111.  Action 
is required to 
manually 
isolate valve 0-
ISV-32-4108.  
If manual 
action is not 
successful, the 
non-accident 
unit should be 
shutdown, then 
breakers shall 
be removed to 
stop the non-
safety related 
compressors. 

Fails closed Control/Mechanic
al failure 

Valve position 
indication via 2-HS-
62-111A 

Non-safety air 
loads inside 
containment 
not available 

None. 
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Auxiliary Building Gas Treatment System Dampers 

 
Component ID 

OP Mode -  
Failure Mode 

 
Supplied From 

0-FCO-30-148 
0-FCO-30-149 
0-FCO-30-279 
0-FCO-30-280 

(N/A-FC) 
(N/A-FC) 
(NC-FC) 
(NC-FC) 

Train B 
Train A 
Train B 
Train A 
 

1-FCO-30-146B 
1-FCO-30-146A  

(NC-FC) 
(NC-FC) 

Train A 
Train A 

2-FCO-30-157B 
2-FCO-30-157A  

(NC-FC) 
(NC-FC)  

Train B 
Train B 

Auxiliary Feedwater Control Valves 

 
1,2-LCV-3-148 
1,2-LCV-3-148A 
1,2-LCV-3-156 
1,2-LCV-3-156A 
1,2-LCV-3-164 
1,2-LCV-3-164A 
1,2-LCV-3-171 
1,2-LCV-3-171A 
1,2-LCV-3-172 
1,2-LCV-3-173 
1,2-LCV-3-174 
1,2-LCV-3-175 
  2-PCV-3-122 
  2-PCV-3-132 
 

 
(NC-FO) 
(NC-FC) 
(NC-FO) 
(NC-FC) 
(NC-FO) 
(NC-FC) 
(NC-FO) 
(NC-FC) 
(NC-FC) 
(NC-FC) 
(NC-FC) 
(NC-FC) 
(NC-FC) 
(NC-FC) 
 

 
Train B  
Train B  
Train A  
Train A  
Train A  
Train A  
Train B  
Train B  
Train A  
Train B  
Train B  
Train A  
Train A  
Train B  

Panel 1-L-222B 
Panel 1-L-214B 
Panel 2-L-222B 
Panel 2-L-214B 
Panel 2-L-218A 
Panel 2-L-929 
   

NA 
NA 
NA 
NA 
NA 
NA 

Train B  
Train A 
Train B  
Train A 
Train A 
Train B 

Main Steam Pressure Relief Valves 

1,2-PCV-1-5 
1,2-PCV-1-12 
1,2-PCV-1-23 
1,2-PCV-1-30 

(NC-FC) 
(NC-FC) 
(NC-FC) 
(NC-FC) 

Train A  
Train B  
Train A  
Train B  
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Main Steam Pressure Relief Valves (Cont'd) 
 
Component ID 

OP Mode -  
Failure Mode 

 
Supplied From 

Panel 2-L-420* 
Panel 1-L-420 
Panel 2-L-423* 
Panel 1-L-423 
Panel 2-L-421* 
Panel 1-L-421 
Panel 2-L-422* 
Panel 1-L-422 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Train A  
Train A 
Train A 
Train A 
Train B 
Train B 
Train B 
Train B 

Reactor Coolant System Valves 

1,2-PCV-68-340B 
1,2-PCV-68-340D 
Panels 1,2-L-366 
Panels 1,2-L-180 
Panel 2-L-351B 

(NC-FC) 
(NC-FC) 
NA 
NA 
NA 

Train B 
Train A 
Train A 
Train B 
Train A 

Emergency Gas Treatment System Equipment 
Train A  Train B 
2-FCV-65-5 
2-FCV-65-9 
1-FCV-65-10 
0-FCV-65-24 
1-FCO-65-26 
2-FCO-65-46 
0-FCV-65-47A 
0-FCV-65-47B  
2-FCV-65-50 
1-FCV-65-51 
1-FCV-65-52 
1,2-PCV-65-81 
1,2-PCV-65-86 
1,2-PCO-65-80** 
1,2-PCO-65-88** 
 
Panel  1-L-44 
Panel  2-L-44 

(NC-FC) 
(NC-FC) 
(NC-FC) 
(NC-FC) 
(NC-FC) 
(NC-FC) 
(NC-FC) 
(NC-FC) 
(NC-FC) 
(NC-FC) 
(NC-FC) 
(NO-FC) 
(NC-FC) 
(NC-FO) 
(NO-FC) 
 
NA 
NA 

2-FCV-65-4 
2-FCV-65-7 
1-FCV-65-8 
1-FCO-65-27 
0-FCV-65-28A 
0-FCV-65-28B 
2-FCV-65-29 
1-FCV-65-30 
0-FCV-65-43 
2-FCO-65-45 
1-FCV-65-53 
1,2-PCV-65-83 
1,2-PCV-65-87 
1,2-PCO-54-82** 
1,2-PCO-65-89** 
 
Panel  1-L-45 
Panel  2-L-45 

Control Building 
Heating, Ventilation, and Air Conditioning Equipment 

Train A  Train B 
FCO-31-335 
FCO-31-336 
TCV-31-108 
TCV-31-112 
FCV-31-3 
FCV-31-6 
FCO-31-8 
FCO-31-30 

(NC-FC) 
(NC-FC) 
NA 
NA 
(NO-FC) 
(NC-FC) 
(NC-FC) 
(NO-FO) 

FCO-31-337 
FCO-31-338 
TCV-31-138 
TCV-31-142 
FCV-31-4 
FCV-31-5 
FCO-31-7 
FCO-31-31 
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EQUIPMENT SUPPLIED WITH AUXILIARY CONTROL SYSTEM AIR 
 
0-FCO-31-12 
0-FCO-31-82 
0-MCV-31-176* 
0-MCV-31-231* 
0-MCV-31-232* 

(NO-FO) 
(NA-FO) 
(NA-FO) 
(NA-FO) 
(NA-FO) 

0-FCO-31-11 
0-FCO-31-91 
0-MCV-31-201* 
0-MCV-31-261* 
0-MCV-31-262* 

 
Equipment Supplied with Auxiliary Control System Air 

  Train A  Train B 

TT-31-41 
TT-31-47 
TT-31-82 
TT-31-335 
TT-31-336  
TC-31-82 
TC-31-335 
TC-31-336  
0-MC-31-176 
0-MC-31-231 
 
Panel L-523 
Panel L-529 
 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
 
NA 
NA 
 

TT-31-54 
TT-31-59  
TT-31-91  
TT-31-337  
TT-31-338 
TC-31-91  
TC-31-337  
TC-31-338 
0-MC-31-201 
0-MC-31-261 
 
Panel L-524 
Panel L-530 
 

Radiation Monitoring Sample Isolation Valves 

    Train A  Train B 

1,2-FCV-90-107 
1,2-FCV-90-111 
1,2-FCV-90-113 
1,2-FCV-90-117 

(NO-FC) 
(NO-FC) 
(NO-FC) 
(NO-FC) 
(NO-FC) 
(NO-FC) 

1,2-FCV-90-108 
1,2-FCV-90-109 
1,2-FCV-90-110 
1,2-FCV-90-114 
1,2-FCV-90-115 
1,2-FCV-90-116 

Auxiliary Control Air System  

     Train A  Train B 

1-FCV-32-80 
2-FCV-32-81 
Air Dryers A-A 

(NO-FC) 
(NO-FC) 
NA 

1-FCV-32-102 
2-FCV-32-103 
Air Dryers B-B 

 
*Valves 0-MCV-31-176, 0-MCV-31-201, 0-MCV-31-231, 0-MCV-31-232, 0-MCV-31-261 and 0-MCV-31-
262 do not directly receive control air from ACAS but instead receive an input signal for position control 
from controllers 0-MC-31-176, 0-MC-31·201, 0-MC-31-231 and 0-MC-31-261 which are supplied with 
control air from ACAS. 
 
**Dampers 1-PCO-65-80 and 2-PCO-55-80 are mechanically linked to dampers 1-PCO-65-BB and 2-

PCO- 65-88, respectively. Dampers 1-PCO-65-82 and 2-PCO-65-82 are mechanically linked to 
dampers 1-PCO-65-89 and 2-PCO-65-89, respectively. 
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TABLE Al
DIGITAL COMPUTER POINTS

INSTRUMENT ID IPOINT 101 DESCRIPTION

0-WR-32-60
X02040 CONT AIR COMPH A-A

AA0-HS-32-60 PN2028 AUX CONT AIR COPR A-A SW
1-HS-32-BOA 1HO20241RX BLDG UNIT 1 TR-A ISO VLY SW
0-HS-32-66 I 1-072060 JAUX CONT AIR COMPH R-S S6

0-WR-32-88 I X02083 I AUX CONT AIR COMDR 9-8
1-HS-32-102A 1-072038 RX BLDG UNIT 1 TR-B ISD VI  SW

SEE SHEET 2 FOR ASSOCIATED INSTRUMENTATION

DRYER
NC. 2 NOTES:

O..ME 1. THIS SYSTEM PROVIDES DRY, COMPRESSED AIR FOR ALL EQUIPMENT REQUIRING

2-4 A2 
Al CONTROL AIR. THE PRIMARY SYSTEM IS LOCATED IN THE TURBINE BUILDING.

UNDER FLOOD CONDITIONS THE AUXILIARY COMPRESSORS LOCATED IN THE
AUXILIARY BUILDING SUPPLY AIR TO THE SAFETY RELATED EQUIPMENT.

0-
2. HS-32-25A AND HS-32-258 ARE COMMON TO COMPRESSORS A. B AND 0.

32-11 3. 0-PIC-32-125 HAS BEEN UPGRADED WITH A FOXBORO INTERCRAL KIT
PART NUMBER 43AP-OL2541 PER CONTRACT NUMBER 97NLC-467802 RD-143187.

4. INACTIVE DIGITAL PORT(S) ARE DISABLED THROUGH HARDWARE ADM) MAY ALSO
-PI BE DISABLED THROUGH SOFTWARE. DIGITAL PORT(S) DISABLED THROW
32- 1

20
SOFTWARE MUST 13E ENABLED BY THE SYSTEM ENGINEER DR CYRER SECURITY
PERSONNEL.

5. DISABLED DIGITAL PORT(S) MAY BE ENABLED FOR MAINTENANCE PURPOSES.
CONTACT THE SYSTEM ENGINEER OR CYBER SECURITY.

I
REFERENCE DRAWINGS.

47181-200 THRU 223----PIPING
471M 1-AIR FLOW DIAGRAM
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CONTROL AIR SYSTEM

TVA DWG NO. 0-47W610-32-1 RO
FIGURE 9.3-1
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YARD DIESEL GENERATOR BUILDING

NOTES:
1. ALL SERVICE OUTLETS ARE 1° UNLESS OTHERWISE NOTED.
2. ALL VALVES ARE THE SAME SIZE AS PIPING UNLESS OTHERWISE NOTED.
3. ALL PRESSURE GAUGE VALVES ARE 1/2 CLOSE VALVES UNLESS OTHER-

WISE NOTED.
4. UNLESS OTHER►ISE NOTED SERVICE CONNECTIONS WILL BE IDENTIFIED

WITH THE FOLLOWING DATA:
ELEVATION OF CONNECTION
COLUMNS LOCATED NEAR

B. 1 2 THIS IS A NON-SAFETY UNIT 1 
PITH HAND WHEELS REMOVED.

NIT 2 INTERFACE POINT.
INTERFACE POINTS MUST BE CLOSED

8. SOME CIDS ON THIS DRAWING HAVE BEEN CHANGED AND MAY DIFFER FROM
THE CIDS SHOWN ON OTHER DOCUMENTS FOR THE SAME COMPONENT. THE
ALTERNATE ID CAN BE ACCESSED IN MAXIMO AS NECESSARY TO DETERMINE
IF PREVIOUS CIDS EXISTED FOR SPECIFIC COMPONENT.

7. DESIGN PRESSURE AND TEMPERATURE FOR ENTIRE SYSTEM IS 115 PSI AT 110°F.

NOTES CONTINUED ON SHEET 2.

REFERENCE DRAWINGS:

1,2-47W801-1 ------ FLOW DIAGRAM - MAIN STEAM
47W490 SERIES ----- AIR PIPING - TURBINE BUILDING
47W481 SERIES ----- AIR PIPING - AUXILIARY BUILDING
47.492 SERIES ----- AIR PIPING - REACTOR BUILDING
47W610-32 SERIES -- CONTROL DIAGRAM - CONTROL AIR SYSTEM
47.811-32 SERIES -- LOCIC DIAGRAM - COMPRESSED AIR SYSTEM
0-47WS40 SERIES -- FLOW DIAGRAM-FUEL OIL LP GAS a ATOMIZING AIR R. ST
47ES71 SERIES ----- FLOW DIAGRAM-WTP R MAKEUP DEMINERALIZER SYSTEM
17E530 SERIES ----- EXPOSED PIPING-WTP R MAKEUP DEMINERALIZER
47WB70 SERIES ----- AIR WATER, EP R GAS WELDING PIPING-SERVICE BUILDING
47W525 SERIES ----- EXPOSED PLUMBING R ROOF DRAINS-OFF R SHOP ADD.

COMPANION DRAWINGS:
0-47W848-2, -3

UFSAR AMENDMENT 2

WATTS BAR
FINAL SAFETY

ANALYSIS REPORT

TURBINE BUILDING & YARD
UNITS 1 & 2
FLOW DIAGRAM
CONTROL AND

SERVICE AIR SYSTEM
TVA DWC NO. 0-47W846-1 R3

FIGURE 9.3-5
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J .. g• 2875 
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LT WENT FLOOD CONN CONN / N3-77C-4001 ------ LIQUID NADWASTE DISPOSAL SYSTEM
A RESTE MODE FCV 1 TO Rte' a EDS 

W9
-DC-40-61 ------ EQUIPMENT AND FLOOR DRAINS

77-411 ARRESTOR - ~ 77-128 2-478851-1
TERMINATES EL 704'-0° 6° DR COLL HDR SPARE 1-FAR-77-125 1-77- COORO E-8
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REVISION ON ALL WORK UB.E88 OTHERWISE SPECIFIED. SEE THE LATEST REVISION
OF THE 47021 SERIES DRAWINGS •PIPING SYSTEM CLASSIFICATION.•):
N3-77A-4001 --_ GASEOUS WASTE DISPOSAL SYSTEM
N3-778-4001 --- SOLID RADWASTE DISPOSAL SYSTEM
N3-77C-4001 --- LIQUID RADWASTE DISPOSAL SYSTEM
W9-DC-40-81 --- EQUIPMENT AND FLOOR DRAINS

8. SOME LIDS ON THIS DRAWING HAVE SEEN CHANGED AND MAY DIFFER FROM
THE CIDS SHOWN ON OTHER DOCUMENTS FOR THE SAME COMPONENT. THE
ALTERNATE ID SCREEN (AII) IN MEL CAN HE ACCESSED AS NECESSARY TO
DETERMINE IF PREVIOUS CID$ EXISTED FOR A SPECIFIC COMPONENT.

9. SOCK FILTERS MAY BE ADDED TO FLOOR DRAINS IN THE REACTOR BUILDING AS
NECESSARY TO PREVENT DEBRIS AND SILT FROM ENTERING THE SYSTEM. THE SDCK
FILTERS SHALL RE MONITOED AND REPLACED AS NECESSARY TO PREVENT RADIOACTIVE
HOT SPOT, CRUD TRAPS, DAMAGE AND A BLOCKAGE. THE FILTERS IN THE REACTOR
BUILDING SHALL ONLY BE USED DURING AN OUTAGE AND BE REMOVED PRIOR TO
RETURNING THE PLANT BACK TO SERVICE.

(NOTES CONT'D BELOW)

UFSAR AMENDMENT 1

WATTS BAR
FINAL SAFETY

ANALYSIS REPORT

POWERHOUSE - REACTOR BUILDING
UNIT 2

MECHANICAL
FLOW DIAGRAM

FLOOR & EQUIPMENT DRAINS
TVA DWG.NO. 2-47W851-1 R22

FIGURE 9.3-7(U2)
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AUXILIARY ADDITIONAL EQUIP REACTOR BLDG RF EL 832.0'
Z BUILDING BUILDING

ri AUX BLDG
ROOF EL 814.73' ROOF EL 788.0' 

HO 
OEL

TO 
_

8°2-7 
CLASS L CLASS K $ 000NT 

ON
-10 _ _ ROOF EL 901.0-

InE EQUIP BLDG

~+ °a +. ~+ °+ °a °a ~+ COORD D-6 CLASS L (ELDEDEDS

Z 

s• 

$ $ d d d 1 d d $ d 1 1 1 d $ d 
3• 
~ 4°~ 

n 

8° 8' 10-_ 
CLASS 

K (~~) °Dd (EXPOSED) (E6IBEDEp) 4' SPARE DR'S (CAPPED)

Q FIRE PROTECTION 
°-+0-1245 n n 

ASS K

n n 
2° ED _ [ _ [ 

EL 799*-0

~. FLUSH CONN. 2_x/2, ~8° ~8' ~8° ~8° SPARE
Z 

m 
CONT ON FL EL 788.8'̀  (CAPPED)
Q47®844-4 CLASS K REACTOR BLDG RF EL 832.0' 

\iQ < NECH DRAINS COORD C-8 2• 2• SPARE DR CONN'S

~R~9273 °? z~a 
—[ —[ EL 7 

n n n n n n' FIRE PROTECTION 
3° SPARE DR (CAPPED)Q d 0-478860-2 ►c C 2' SPARE DR'S CONN'S40-1248

U FIRE PROTECTION b COORD C-1 z n~ EL 771'-3° .~
FL EL a °a °a ~" N FLUSH COMB. 

[F7~f
DRAINS / TO YARD CONT ON

799.0' 
2-1/2• 

CLASS K 
832-3i~7Rp8p33710

CLASS L 
 T.

CLASS K CLASS G c _ CLASS L (EMBEDDED) d d
o s•~ 

c c c 
x 3° SPARE DR (GAPPED) [AUX BLDG ROOF DRAINS 

CLASS K (EXPOSED) EL 780'

zoo O EL 814.75' CLASS K~~g~ C
o CLASS L CLASS K CLASS L < w
ro 

w 
d d EL 733'-0°

$ o AUX BLDG ROOF DRAINS

788E8' 

o 
n< S o EL 786.0'

3/4y 
do

3° ~ 
n 

~ ~w ~~ FL EL 729.0' a

t5~tf 

av~ EL 731'-0°

"a d 
4• HDRS(CAPPED) 1 n
EL 773'-3°

+• 8• o~ 6U 
2"—

CONT ON w•

FL EL a 
0-478844-4 s 2-40-1247 2°

778.28' d, 10°~ N.. 2-1/2° FIRE PROTECTION
COORD A-8 FLU CONNECTION AND o

`F ERCB FLUSH CONNECTION f 2° 2-40-1248
o_ 2-1/2' FIRE PROTECTION

FL EL 783.3' 
FL CONNECTION Aim u~o

AUXILIARY ~ ADDITIONAL EQUIP d °a. 2-40-1848A ~ ERCB FLUSfi COMIECTION 9p$$
&IILDING T BUILDING d (; AI() SPED) 2-40-19486

{SPARE) EL 781'-0'

c c 
FL EL 731.0' l

c c c » 
1 FL EL 733.0' 2-40-1948A 2-40-19488

'" YS YS Y3 n n n ri ~
2-40-308A d z 4o-1z71A UNIT 1 AUX BLDG ROOF DRAINS

o W W W w P LL z-PI z-PI EL 801.0' dd UNIT 1 ADDITIONAL
FL EL 729.0' -40-14A -40-148

~83Eg' 
8 

° ° 
a 

FL EL 763.8 " ADD OWe T'° _10• M f f EQPT BLDG ROOF do EQPT DRAINS
M M N M M M N

2-40-1944A 2-40-18448

—2• r 
"d "d : "d d UNIT 2 AUX BLDG ROOF DRAINS EL 801.0 do VENT THRU 

N N

3" 4"~ a a —2• UNIT 2 ADDITIONAL EQPT BLDG ROOF & EQPT DRAINS AUX FEEDBATER
Md 

°dz d d d Nd TURBINE PM' STEAM CLASS G
r, TRAP OR CONT ON 

.1.o-47WO03-z
COORD LATER CLASS G

GLASS ^+ 2-PMP-040-00149

o 
2-PMP-040-0014A

0
o 0 0 7) 0 0 0 0 2ND PUMP STARTS EL 692-2•

F.  
N N  N 

$L EL ~PB 1ST PUMP STARTS EL 882-0° 8w 
7290' FL EL 729.0 

N M

n n n n n n n FL EL 892.0 PULE' STOPS EL 881'4-1 °

SOT OF SUMP EL 890'-0•

v "a V N N N N N N N N N 
Nd Nd 

H H N H

• 

NOTES,

UNIT 2 AUX FW TURBINE PUMP 2.°R PI N°TIRI RIN R ~ S N °S
7®BS2-1.

ALLPI
OTHERBI 

OHS ABNCSAC LULESd  CONDENSATE SUMP PUMPS 
SE NOTED'

2,y
(2-SUMP-40-14) 3. NOT USED

2•— 2'— 4. NOT USED

AUX BLDG CONTROL BLDG TURBINE BLDG 
3. NOT USED.

WDS ~1-1/2° 1-1/2° WDS 

CLASS G CLASS H

0-4788:V3:COORD  
8E032 

Not~

8. SO)E CIDS ON THIS DRAWING HAVE BEEN CHANGED AND NdAY DIFFER
FROM THE CITH SHDWN ON OTHER DOCl9EACC FORSSE THE SAME

g•   NNECESSSSARY TOOT BETERMINNEETIF IPREEVIOS CI"IDS EXISTED FFOORR 
AAIMO 
"S

SPECIFIC COMPONENT.

VENT ~~ 
CLASS H 

 ~~ VENT 
2-1 2° FIRE PROTECTION 

1-40-1247 2. 

a n a 
FL CONN. 1 2° 1-40-1248

d d d 1 d d 
2-1/2• FIRE PROTECTION

140-1946A 
FLUSH CONN.

1-PI ~ 1-PI 2-PI 2-PI

:61 77-262A 77-2628 77-262A 77-2828 nT
1-77-942A 1-77-9428

n
2-77-942A

~
2-77-9428

m
1-77-
941A

DR n 1-77-
9418

DR n 2-77-
941A OR

n 2-77-
9478 DR

n

A 9
I-LS

A
N

9
N

'°EL 

~.A.

n
-262 EL 730'-0'

CLASS H
FL EL FL EL CLASS K
729.0'

CLASS K 1-77-943A 1-77-8438
729.0'

2-77-943A 2-77-9438

HIGH LEVEL ALARM EL 728'-8•
N

-

n
k:6

SECOND PULE' A START EL 728'-0'

SECOND PULE' B START EL 726'-8'

FIRST PUMP A START EL 724'-8•
.

FIRST PUMP B START EL 724'-3•

FIRST PUMPS STOP EL 723-8•

SECOND PULPS STOP EL 723'-8°

LOW LEVEL ALARM EL 723'-3'

BOTTOM SUMP EL 722.6'

UNIT-1 ADDITIONAL EQPT BLDG
FLOOR & EQPT DRAIN SYSTEM TO SUMP

1-SUMP-77-262

-—it

N N

>20 OPM OO
100 FT TDH

PUMP L=l

HIGH LEVEL ALARM EL 728'-8°

-t

SECOND PULE' A START EL 728'-O'

SECOND PULE' B START EL 726'-8'

FIRST PUMP A START EL 724'-8•

FIRST PUMP B START EL 724'-3'

FIRST PUMPS STOP EL 723-8•

SECOND PULPS STOP EL 723'-8°

LO8 LEVEL ALARM EL 

72L 

S'-3'

BOTTOM SULP EL 722.6'
I

UNIT-2 ADDITIONAL EQPT BLDG
FLOOR & EQPT DRAIN SYSTEM TO SUMP

2-SUMP-77-262

1-40-19468

1-40-1948A 1-40-19488

o~
1-40-303A d 1-40-1271A

~sb~
-14A

d,
~

v -PI-
0-148

2y 1-40-1944A 1 40-19448

VENT THRU
ROOF

AUX FEEDBATER
TURBINE PMP STEAM
TRAP DR COPT ON

a.Ass G
U F S A R AMENDMENT 1

.e~ COORD LATER "••
G ASS 

..
CLASS G

1—PUMP-4D-1+9 WATTS B A R
AUX FEEDBATER
TURBINE 1°— '—'"°°'40—' 4A

2ND PULE' STARTS EL 882-2' FINAL     S A F E T YDRAIN CONT
NT 

ON
0-47WSQ3-2
COORD LATER PLB~ P B 1ST PUMP STARTS EL 892'—D• ANALYSIS  REP0RT

PL EL 882.0 PUMP STOPS EL 691'-4-1 2•

HOT OF SUNG' EL 890'-D• AUXILIARY BUILDING
UNIT 1 AUX FW TURBINE PUMP UNITS 1 & 2

CONDENSATE SUMP PUMPS MECHANICAL
(1-SUMP40-14)

FLOW DIAGRAM
ROOF DRAINS & FLOOR EQPT DRAINS

TVA DWG NO. 0-47W852-5 R1
FIGURE 9.3-12



Z A AUTO START 145 STOP A-P AUTO
NOTES:

ri 1. FOR SYMBOLS OTHER THAN THOSE NOTED SLOW SEE INSTRUMENTATION
3 FCY-88-310 77' / AND IDENTIFICATION STANDARDS, LATEST IWJ9-
Q OPEN / j~{S CLOSE FULLY OPEN 8E OPEN / 1-HS CLOSE 2. FOR COMPLETE INSTRUMENTATION AND COMPONENT SEPARATION

77-1 OA
p A-AUTO 3. LOGIC SHOWN FsOR UNIT 1, TYPI 

DESIGNATIONS SEE CONTROL 
CAL FtSR UNIT 2, EXCEPT AS NOTED.

(SEE NOTE 6) 4. NUMBERS IN PARENTHESIS ARE WESTINGHOUSE DEVICE NUMBERS.

p CVCS EXCESS LETDOWN AUTO 5. 
WO?

IS THE DESIGNATION FOR WASTE DISPOSAL PANEL.
S. PUMP A STARTS ON HI LEVEL INSTEAD OF HI-HI LEVEL. AND DOES

W NORMAL 1-471811-82-1 (F-8) NOT HAVE AUTO START WHEN FOV-88-310 IS OPENED.
Z / AUXILIARY 7. DIGITAL AND ANALOG LOGIC SYMBOLS ARE USED ON LOGIC DIAGRAMS TO
H / 

OPEN 1-HS CLOSE FUNCTIONALLY DESCRIBE THE PROCESS CONTROL. REFER TO THE ASSOCIATED
Q 

OPEN 1-NS CLOSE REACTOR VESSEL LEAKOFF „-418 WIRING SCHEMATIC FOR THE ELECTRICAL COMPONENTS USED TO IMPLEMENT
~. 77-19 

"AUXILIARY

1_ THE CONTROL SCHEME*

77-8 ATMI.TEftNATESI GREEN (AIINEtd3 CAN ACCE~SSEDOAS 
COMPO THENENT.

TO

Z  
RCDT LEVEL RCDT LEVEL 8f 

8. XS SOME CIDS ON THIS DRAWING HAVE BEEN CHARD AND MAY DIFFER FROM

Q ISOLATION
M¥ 

< LO SP > SP .b DETERMINE IF PREVIOUS CIDS EXISTED FOR A SPECIFIC COMPONENT.PHASE A  
RCP STANDPIPE1 

DRAINS NORMAL z
1-47WO11-88-1 >RCDDTT LEVEL

Q VALVE 
PULL-P AUTO IN-M 

AL<i REFERENCE DRAWINGS:
U 

FULLY 
OPEN 1-HS CLOSE 

BOB LOOP DRAINS 
z Y~ 1-47WS11-0-1-------LOGIC DIAGRAM INDEX t SYMBOLS

OPEN77-1 0,1-471810-77-SERIES--CONTROL DIAGRAM

M 
$..~ :U 1-471830-SERIES_ --FLOW DIAGRAM-WASTE DISPOSAL.

1-47WO51-1--------FLOW DIAGRAM-REACT RLOG DRAINAGE
START 1_HS STOP 1-47WBS2-4---------FLOW DIAGRAM-AUX BLDG DRAINAGE

77-8 
A-AUTO 

1~W77B0-77-SERIRS~--- TIC 
DIAGRAM

SIS ACCUMULATOR DRAINS 1DP 
PULL

CONTAINMENT (1-47W811-83-6 & 7) 
TO LOCI(

'OPEN 
-77-19 ISOLATION OPEN 1-FS CLOSE

1-47W611-88-1 1-FCY--77-111 77-9 RORMIAL SYMBOLS:
FULLY OPEN

1-FCV--77-9 
-L OCATED ON ELECTRICAL. SWITOGEAR

REFUELING CANAL m 
FULLY OPEN : = LOCATED IN AUXI

SWI

LIARY CONTROL ROOM(

1-FSV 1 -FSV 
DRAINS ^ A- LOCAL. SWIT TESTCH

77-19~ 77-1 SFPCS CATION NOR 1-XS AUX 
~' - WASTE DISPOSAL PANEL

PURS S PUMP 1-471811-78-1 VALVE 77-9
FULLY OPEN

VENT B
START 1-t5 STOP

1~S E LEVEL < SP . 77-8

1-FCV 1-FCV J DTO GAS ANALYZER 

ll
77-1 77-1 1C-471811-77-5

COLTAIIBMEM LOSE 1-HS EN
ISOLATION

X X 1_LSV PHA A 77- 1-F
TO WASTE GAS VENT IDR (81808) (9180A) O 0 1-471811-88-1 1'F 77-1
1-4718TE GAS 4, G-1 77-419 N F 77-9

f~ UNIT 2 
1-LCV S S S

REACTOR 
COOLANT 

^ 77-415

FROM PRESSURIZER 
GRAIN TANK VENT

RELIEF TANK
(1-471811-88-1, 0-9) M CONNECTION 

77 8 

~FLOOD 

7 10P

OPEN 1-HS CLOSE 1--4477W611-88-1 O 

~ 
F 
S N - ~FLCOD MODE BORATION

WOO, 77-3 H'B X X
1-F (9170) (LCV-1003)

TANK- — — — — — - 77-3CONTBDL I (471611-62-8,92)
TYPICAL OF I S REACTOR COOLANT DRAIN
L1-FCV-n-1 aJ PULL A-AUTO TANK POMP B TO

1-PI ~j ~ A-AUTO

77-1 8 77-1 8 1-FCY UNIT 1 BORIC ACID 1-FCV 
X 

START STOP

EVAPORATOR 77-128/A1

VENT TO ATMIOSPHERE 
77-2 VENT 

77-3 OPEN 1 HS
77-1 6A

X EVAPORATOR 
BORIC ACID

(8320) (9187) 

SAFETY

UNIT 2 REACTOR
COOLANT DRAIN TANK TO REFUELING WATER

STORAGE TANK

UNIT 2 PRESSURIZER UNIT 1 PRESSURIZER 

1-47W611-63-2

RELIEF TANK RELIEF TANK (IF 
EXCEPT AS 

9 
NOTED 

PICAL I 
q SIS R®ST

(1-471811-88-1. E-10) I j
CONTAINMENT z z

UNIT 2 VOLUME UNIT 1 VOLUME 0-?CV START ~1-t6~ STOP -- 
----J 

ISOLATION
~:~+.~

CONTROL TANK CONTROL. TANK 77-1 9 % 77-125/A2 
TRITIATED

(1-471811-88-1, ! 
EQUIPMENT

(1-471811-82-3.F-8) ^ A B DRAIN SUMP
ALTERNATOR 

D-7)

GAS DECAY TANKS 1-FNP LL

(9319) (1-471811-77-4,D-9) 77-1 8

JB 
TO 
'~ 

S e

STM GENERATOR STM GENERATOR 
PUM1P B 

N 
0 ]1-LS A F F

7-125 LEVEL > SP F VENT

SPENT RESIN C' 0-PI I D LEVEL < SP REACTOR COOLANT DRAIN TYPICAL O: UNIT 1 CODS RS FL A
STORAGE TANK 77-1 1 77-181 F TANK PUMP A 1-FCY-77-9 EQPT OR SUMP

TO CYCS N HDR 0^ 
CVCS BA EYAP A R B

N, 1-FCY 1-FCY
POW U~ (9318) 

HI-HI 

M 
77-117 77-118 z

NITROGEN G SIGNAL

8 
PUM13

L
REACTOR BLDG FLOOR A 

LEVEL < SP 
FLOOD X X HAP.

EQUIP6ENT DRAIN SUMP PUMP to 
LEVEL < SP CONPECTION N

1-LS HI-HI, HI ! LO

BLOCK 1-XS NORM CLOSE 1-HS OPEN 
START 

77-1 98~ 
7-128 SIGNALS TO POMP 15

77-2861 7-2661A ~ START 1-HS "~ STOP
Li ~T'—REACTOR BLDG FLOOR ! EQUIPMENT DRAIN SOW PUMP 18— 77-+10

0 0 1-LS N
N F s° -+118/D

1-LS
1-LS cc

77-2561 ~q 7-411D 
-4108/D 

M 
N F

WATTS BARS 
M 

n-41°D/B bTOP~.B 

FINAL SAFETY1-471611 -3-4A COORO A-1 " J

CODENSATE 

Ll 

9 ANALYSIS REPORT
STORAGE TANKS

CONTROLS COMPANION DRAIINCS:
TYPICAL O° REACTOR BLDG

CONTAINMENT PIT Pte' A FDRAAIIR P CKET M 
0.1-47/811-77-ARIES------LOGIC DIAGRAM

SUMS' PUMP POWERHOUSELpW SUMP' PUMP' A 
TO REACTOR IM.DC 

PRESSURE CLOSE 1-HS OPEN FLAIR EQUIPMENT UNIT 1
NITROGEN 7-2862A 

COMAIRAENT"3N 
S 

~"°' ELECTRICALPIT SUMP
REACTOR BLDG 

LOGIC DIAGRAMAIR-F FL AND EQUIPMENT
„_2862 DRAIN POCKET SUMP 

WASTE DISPOSAL  SYSTEMUNIT 1 NITROGEN
CONTROL CABINET NO. 1 S

1-+71611-3-4A AIORO C-1 REACTOR BLOC FLAIR AND EWIPMENT L4J,
DRAIN SUMP PUMP B TVA DWG NO. 1-47W611-77-1  R 10
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Z STAM HS STOP
3

A-AUTO 7-BC
Q FULLY OPEN

A AUTO ,HSQ OPEN CLOSE (SEE NOTE 6)
7- 8A AUTO AUXILIARY

PHI
Z

OPEN HS CLOSE
7-18 OPEN HS CLOSE

7-4 8 7_6:y
NORMAL A-P AUTO

3Q-.
Z

CONTAINMENT
ISOLATION NORMAN.

2F~811-86-1  'VE T~TSP L RCDT LEVEL PULL-P AUTO IN-MANUAL OPEN
NiI SP

t0ALOSE

7- 8
#

RCDT LEVEL
>HI-HI SP CONTAINMENT

Q AUXILIARY EX~)LETDO/N FA START ,HS STOP
ISOLATION
PHASE A

U
CCM

'6 PULL TO (2-47/811-88-1,C-8)

VALVE

VALVE

fXDTCAIWENf 
FULLY OPEN HS CLOSE7- 

ac
REACTOR VESSEL LEAKOFF

WDP LOOK

(1PENFULLY

ISOLATION
PHASE 

A2-47WIll-66-1

# - PCV-77-10
ROS STANDPIPE DRAINS C FULLY OPEN
(2-47011-s&7) o-2

HIS LOOP DRAINS A-AUTO

FULLY7-9
SIS ACCUMULATOR DRAINS FULLY OPEN N HS CLOSE
(21t7V7697-57~i a 7) ~ 7-9A NORMAL

FSY
7-19 REFUELING CANAL DRAINS

F -18 SFPCS PURIFICATION 8
START HS STOP NOR X8 AUX

PUMP 2-47/811-78-1
Lg E LEVEL QO SETTING

.
VALVE

7-8

TO GAS ANALYZER 77-1 FULLY OPENVENN,
SHEET S C-7 D1F F

77-19 77-18 CONTAINMENT
0 ISOLATION
N PHASE A

TO TASTE X
GAS VENT

SH 4 
(91600)

X
(91WA) C 

LSV

2-47/811-89-1

CLOSE CL5
77-80 Fgy

G-1
FFM PR=IZER _ 77 is

f-FROM

7_ 0
RELIEF Tnw( COOLANT

L -418

FSV
(2-47011-6&1. 0.9) W( 7'8

~ VENT
REACTOR COOLANT DRAIN

RCP SEALS TIM FLOOD I FCV F
LEAKWF PUMP 8 (180 OPM) CONNECTION 7- -10 SYA4BQLS:

OPEN HS CLO • - LOCATED ON ELECTRICAL SWITCHGEAR7-3 FLOW MODE BORATION W - LOGITED IN AUXILIARY CONTROL ROOM

WO

PULL A-P AUTO TO C'RS = - LOCAL TEST STITCH
HMIRP TAW(CONTROL F (9170) ILCY 1003) - LOCAL STITCH
l_w &
OM

TYPICAL OF
FCY-77-18

7~
I FLZ 

MOVE BC~ATION

I 

START / ELS~ STOP2 

- 88 77-1 FCV 
- 28A1 LULL TO "-"~

F
OCT1 M
UOi 1 NDD 7_ 

X 
m 

I

77-~ VENT OPEN ~E S
VENT M ATM RK E

SA
aETYION

CLOSE
7-1 BA

UNIT 2 ~ A® IN 

(932D) (9187)
6~TOR SI 

07Q.AM. DRHN TMlC FOXBORO DOs FULLY REFERENCE DRAWINGS:

UNITI.RIIT2
BRIEF TANG

(OBF802403-FD-2858-1)
C
}$j

OPEN 0,1,2-47/811-77-SERIES--------LOGIC DIAGRAM
0,1,2-47/810-77-SERIES-------CONTROL DIAGRAMTO REFUELING UT°~ 47/930-1 8-----FLOW DIAGRAM-WASTE DISPOSALRELIEF

(247W8111) i 1,T~i 47/881-1/--FLOW DIAGRAM-REACT BLDG DRAINAGE
START tL5 STOP c SIS 9TST 47/882-1-4---FLOW DIAGRAM-AUX BLDG DRAINAGE

I.RIIT 1 VO.Udi
ONIN7. TMIC ONIN1 TAW

sr

^A 
7- A2

CONTAINMENT
B.

(247WS11-/23, F-8)
i 

H ~ 
AION

PHASE AZON ~TOME DnY TANS
___

(1-F7WB71 7!-0. R3) ICALi 88-1.BdI

2-LS-77-1286
(F P18P 8

T'~ UUTmJ g
NOTESFOR SYMBOLS OTHER THAN THOSE NOTED ABOVE.SEE

INSTRI161EMATION Aim IDENTIFICATION STANDARDS.
SIM GRMIR GENERATOR 21-7-128A TO PUMP 28 O

~
--

F7- 
28 2. FOR IG A TIO I. S EE 

CONTROL 
DI LRAM 2-1T SEPARATION

DESIGNATIONS, SEE CONTROL DIAGRAM 2-47W810-77.
SW REM LEVEL >HI N f - - - - 'l .. ,. 3. LOGIC SHOWN FOR UNIT 2, EXCEPT AS NOTED.
SI FAE TONG 2-LS-77-125D SETTING LEVEL <LO SETTING

~-
d REACTOR COOLANT DRAIN Cmim

TYPICAL (ff
4. NUMBERS IN PARENTHESIS ARE WESTINGHOUSE DEVICE NUMBERS.S. 

TDP IS THE DESIGNATION FOR WASTE DISPOSAL PANEL.
- - - - - - - - -', I TANK PUMP A (50 GPM) FCV-77-9 6. PUMP A STARTS ON HI LEVEL INSTEAD OF HI-HI LEVEL, AND

M CVCS HOLDUP TANKS k~ i L _ _ _ _ -I
VENT

UNIT 1 TONS COST DOES NOT HAVE AUTO START WEN FCV-68-310 IS OPEN.
2-47W811-82-5, D-2) i WI HI-HI M FL d EQUIP DR SUM' 7. DIGITAL Aim ANALOG LOGIC SYM13MS ARE USED ON LOGIC DIAGRAMS TO
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1-62-973 UNIT 2 UNIT1tzataoN
1 C7Wa09-1

1-82-948
3 4° 3 4° 3 4° NOTE o -12-947 w z L2 2-PI 2 0-PI ~~ 1-PI ~fI 2-82-98t! I 2 ~rI X11 2_82_ G 

18 1" c 
w~

2-82-371A 
62-131 

0-82-37311 
g2-154 

1-82-371A 
g2-151 a, I IiN 12-82-848 I 947 tN a° 2-62-1078 o 

? 
w 4 s

++ 4 
t

o-PAS'-82-155 1-PEW-82-153 c m M < c

GAS STRIPPER GAS STRIPPER GAS STRIPPER
2-Pte•-62-153 FEED PUMP B FEED PUMP C FEED PUMP A 9 

DESIGN PRES 150 PSIG DESIGN PREP-150 PSIC DESIGN PREP-200 PSIGsW
DESIGN TEMP-200•F DESIGN TEAR'-200°F DESIGN TEMP-200°F o ~]
CAP-30 GPM O 320'TDH CAP -30 GPM a S20'TDH CAP-30 GPM a 320'TDH

2-02-37211 0-82-37411 1-82-37211 Gn Gail e~315 55~ 5t~ZS®ZS tn~'~ICli~i5 e~®affil G25
2X1 3/4° 2-PI 2X1 3/4° o-PI 

2X1 3/4' 1-PI

62 
9 A PORTION OF THIS PIPE IS

2-152 62-1 6 62-15 

2-82-975 iv Q-82-978 H 1-62-975 
WITHIN THE OA PROGRAM p

I + + ABANDONED 
SEE 478555-3

2-82 ~7~WSTDCT 2-F 9 1-F 1-02
SEE NOTES 2-82-977 SAMPLE CONN 886 43- 6 IN PLACE 43-4 B 8DS TDCT 

-8551z a 19 ON 1-82-979 -82-877 CONT ON 2-82-1078 1-62-1079
1-478808-1 G D 0-62-975 

D G 1C047W AS1 /4°ABANDONED 2-82-879 2° 0.8 Od RELIEF 3 

4°Ill

X 3/8 GAS ANALYZER GAS ANALYZER S/4 X 3/0

g~ ~N 
M 

w r IN PLACE 0.8 IN IN' VAC. 478610-43-8 478810-43-5
a5 WORD 1)-4 (LO 

QABWOZ~ N LVAC.
2-82-98011 3 4• 3/4° 1-62-98DA SETTIN WORD 1)-4

a < 1882- 2-82-838 1-82-858 /Iom 
s c L SAMPL 

983. 2" 1-82-88111 
98211 9 

(LO NOTE 
2 82 98717) 

L'Jfl-82-

W~ 17) _SETTING
z 

2-8$a N F172-1 9 

t.2-Tl

62-368A 0-82-958 

57 

9886 tbT9 16 a 18 SEE NOTE 10 a 18 D
~~ tco qQH zo RESIN FILL— L.C. ESIN FILL 

~E 22 
9 

"a 0-82-858 9
zmNwM M M Z M M

-82-8 A 
9 y° VENT VENT 

I I 

2• 
n 

~..tTI o t~  ~° ~ ~ 2-82-98211  e:  e:

SHSH 3 1-82-884A HIGH LEVEL EL 698.8 8 } HIt6i LEVEL EL 898.8'TRITIATED DRAIN ' C. CWRD C-2 WORD E-2 1-t2- DA 2, 1 
2yCOTAN

DRAIN HEADER 0-478832-2 PESICI PAA4300 PSIC 3X2 
WORD C-8 pBIeN PERS- 3 P8I0 zDESIGN TEW-280'F 2•  

MEN Tfi18~2lG'Y 
2-62-367112 SEEEYAP HOLDUP TANK B 2-82-8826 4x3 HOLDUP TANK A 

1-82-38711CLASS G 
r EVAP 12EEAN 5 ON IgTE 22 FEED 2-LT 

DESIGN PRES - 15 
PSIG1-LTFEED 1478809-1 1 2 82-148DESIGN TEMP - 200•F 2_62_962C  DESIGN PRES - 15 PSIG 62-146ION DESIGN TEAK° -200°F 

1-82-58811ION 
2-PL-Ogg-98611 1-PL-082-88611 EXCH 1-CE 

2-82-38811 2• 4X3 m 

~

o~~ 

EXCH BLANK-OFF BLANBC OFF 
2-TAMC-82-19 

dLL~ h 
-62-981

2~E 2A PLATE IN PIPE PLATEIN PIPE ~A 43-87 
3X2

i1 1-IONX-62-1A &I 2° »► 'g g LO LEVEL EL 878.5' 
3-~ 2-IONX-82-211 it2-82-981 ® v:r

LO LEVEL EL 678.5' ev a eaLO LEVEL ALARM EL 677.5'
LO LEVEL ALARM EL 877.5'

9 2-62-9821) 1-62-952D 1-TANK-62-1A c 9

PRIMARY WATER  L.C. 2 
RESIN DISfSi RESIN DISCH 

2° 
PRIMARY RATER — — o

478818-1 3y SH 4 SH 4 478819-1 DRAIN 9 9 g2 8 8• g, ©g 9 DRAIN
COOK 9-11 2-82- COORD B-3 COORD 6-3 -62-98811 G 

G 
COORD 8-11

986A 2-62-985A
SEE 2-82-997A E 2-62-864 1-62-964

SEE NOTES 
NOTE1-82- A 15 
is 1 2

124781808-~1 
DRAIN DRAIN 

NOTE 22 
0882-965

SH 3
11 

SH 3 Q-PI 
3/4°

L.C. C-2 WORD E-2 1- 2-988A 2 1-FLY-082 +

8 
w 

o 8 
2-82-8a6A 

9868- 2 -088811 N 82-14911 
0-82-38911 8X4 G  NOTE:

:~ LL 
LL LL 2-PL-82-8818 2°~ 1-82-9618 + ~` 1. ® a 1 2 DENOTES UNIT 1 a UNIT 2 INTERFACE POINTS.

m m < < RESIN FILL 1/2•X34• 0-62-968 THE STRUCTURAL BOUNDARY IS THE FIRST ANCHORED EQUIPMENTad" ro 4<• m 
zo< 4t• '~ ~~ ABANDONED 2_g2E8829 2-a2-vS39 -82- 836 — 1 OR PIPE ANCHOR ON THE UNIT 2 SIDE OF THE INTERFACE PRINT

w w 
zw w IN PLACE — 2° G-PMP-62-146 DRAIN CAUSE OF TEES SOME INTERFACE POINTS BILL HAVE MORE THAN

Hw Hw 2-82-8848 VENT VENT 1-62 ONE STRUCTURAL 'GERMINATION.
Mf tcwM <~iOo fczM~~t¢ ZM SH 3 SH 3 8828 -62-9848 HOLDUP TANK 2. SORE CID$ ON THIS DRAWING HAVE BEEN CHANGED AND MAY DIFFER

c ~ 
~o 

cad$ 
X0 25 Qo~ 2 3• L.C. WORD C-1 COORD E-1 2. 3, 

1-82-985 FROM THE CIDS SHOWN ON OTHER DCCUMENTS FOR THE SAME999555 999999 4 RECIRCULATION 
NECESSARY
ECES  THE ALTERNATE ID CAN US ACCESSED IN MFOR A AS

DESIGN PR6-300 PSIC 
 4X3 TO 

3X2 `~ h `~ S° TRITIATED DRAIN DESIGN PRS3D0 PSG DESI6l1 TEMP-AWE 
0-PI PUMP y NECCE3ISF ~YCONENT~INE IF PREVIOUS CI0.4 EXISTED FOR A

NOTE 22 DESIGN PRES - 180 PSIG
WLLECTOR TANK ONSIQI TEIA'-250'P 2 82-1488
0-478952-2 m EVAP 1 2 ]O BE 0-82-37011 DESIGN TEAS' -200°F 3. REFER TO DRAWING 1-478808-2 FOR ADDITIONAL NOTES.

CAP-500 GPM O 100'TDH 
4. THIS Swam INDICATES THE COMPONENT MAY HE REPLACED WITH

DRAIN HEADER COORD C-8 EVAP 2 FEED ABANDONED 0-62-987 3/4. SAMPLE CONN A OMAERCIAL GRADE ITEM IN AN AM SECTION III SYSTEM IN
IN PLACE WNT ON ACOGRDANCE WITH NRC GENERIC LETTER 89-09.FEED ION z-82-963 ¢• 1-478626-1z-PL-o6z-Base 1-PL-062 

EXCH REF. PER o-ez-866 WORD A-8CLASS G_ 

EE NOTES 2-CE EXCH °' PLATE INFPIPE PLATE INFPIPE 1-CE 321930 D c
4X32 

5247WWO-1 43 88 2B 
a 

11 NOTE 22 it 1-IONX-62-19 
'~-g 

82-989
ABANDONED z-IONX-62-2B 1 2

z-FT IN PLACE 9 34•PRIMARY RATER 1
82- 83 

a 9 
478618-1 ~ ~ RESIN DISCH RESIN DISCH 

2° PRIMARY WATER 9 8 1ST C2

WORD 6-11 2-82-9866 2 C~.003D B-2 
SH

B-3 
cam 8-11 1-62-984 

62-263 0-62-970 
DRAIN

G GwW - 2-9658 -82;9858
62-1 2. G:E G G 1-FLV-062-09888 z° 1-FI NOTE 22SEE 

NOTES 
82-180 2-62-884 2-PL-82-8888 16

12 a 16 ON Nz 2-PL-8 - B 1-82- 878 
82-180 1 2 0

1-478808-1 2-62-37711 2-PI VENT 2-PI 2° L.C. 2°4 ~ DRAIN DRAIN 1-PI VENT 1-PI S
82-1 8 SH 3 SH 3 1-a2 

82-1 8 82-1 962-iPf n COORD C-1 COORD E-1 -9888 _ yy~!
2-62-M 1_82_ 1-82 1- 2-37811 377. Xr

2-62-37811 M m m 2-02-8888 2 375A -883 1-02-37811
5' 2-82- L.C.

SEE 
1
NOTES 2 2° 

~•' 
 
F M- 

1-82-883 -62-992
8 ON 1-4788-1 

 

y° EA~P PKC AL.C.
SH 

 
2-82-891C 1-62481C

GOURD 0-3 
~3

82 NOTE 18 S/4°
w 2-FE 2-82-883 n L.C. 2-82-8808 Ilf 

3/4. 
5 1-FE

SIX N 02-18o a ION EXCH SEE NOTES 
g9 4 ON EXC 82-100 4 WATTS BAR

SEE NOTES FILTER B 12 a 16 oN ~' '-' z 1-ez-sa08 FILTER A
147W6oe-1 FINAL SAFETY

12 a 18 ON LOCAL SAMPLE DESIGN TREE 
_ 

FS
1-471809-1 ANALYSIS        R E P O R T1-478809-1 DESIGN PRES - = PSIG

DESIGN ~P _ 2g0.F 
2 LE WNN 1 2 

1 2 8

L.C. 2-62-988 1-478825-1 SEE 
1-82-988 SEE

SEE NOTES WORD, A-7 NOTE 22 
NOTE 22

12 
la

ABANDONED
IN PLACE 12 AUXILIARY BUILDING

NOTE 22 W UNITS 1 & 2
gz$ zMc COMPANION DBlS: 

M< S ot~25 M< is_T 6 
FLOW DIAGRAM0-4a8o-49HhU

a CHEMICAL AND VOLUME CONTROL ~ 
SYSTEM (BORON RECOVERY)
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and ~idg amp

j'g
tz
SEE-NOTE 
22 
~• N! ~•

1-82-888 

+ 

2-62-988
6 < 

1-PI 4° 1-8"-481A 2-8"-461A 3 2-PI

N 
" 

z 
~ 82-200 1-82-. 81A 2-12-3t to 62-200

1-FE 1-FI 241 -F

,".,^~ c'X c5 c'X o 62-20 62-201 82-201 82-201

MR
zw

m@Q zcro
Q
~Q zcro zom zoro za z .r z a 

1-82-482A 2-62-462A

zWi~2f cLLi~~ ~a~~ c
0
.aE~~ zia ~ c$i~~

3/4•
4 -----,

SPENT RESIN 3' 1-62-989 
SAlA'LE 

22-6LOCAL

2-98 1 S

4~88~.i0GE- 
221 

1-e2-990 2° 2-82-990 i Pz
2-STN-62-732 4N yiL° 1-82-1001 1-82-1002 2, 3 4 ~RA4N

f COORD C-8 _ COORD C-3 I
t° 

9982- 1 2 
OTE 1-82-1003 

-82-1002a 2-82-1001 1 9982 I
1-62-982 22 — — SEE NOTE S 2-8 --D

2-82-823 it ~1 2 2 -- ------ ---------- 982r
PRIMARY WATER SEE NOTE 22 2-82-1003 ~- 

rJ~-52

12
47®819-1 2 —RESIN FILL RESIN FILL
COORD 6-12 ~

2-62-1084 VENT L'J I VENT
SH 4 1-82-994 ' 2-62-994 I SH 4
C00RD C-3 

1-82- m I  COORD C-1

pQ 993 } li L 
3° Iai 

qC ZK C < 
N 

I

t-6z-aea 

EVAPORATOR "'~Q r--1 EVAPORATOR 
z-9z-eae

m ay 
o 

< LL 
1-DEMIN-62-126 0 I PRAT -62-127

' 
z 

g 

3E*68fA1 WATER 

I CONDENSATEw w w @ wz w w z w w w w w Q SiZS I r COORD 8-11

Mad

g~w 
"q~ ggadu"q~ 

a gw
5~ DDEEMINERALIZER _ 1

~ad o Snt39t3 St3 0 ~~ 8i~t3 Sut~ o el 1§1 «1 A LANK
-IN 

J J 
BEMINERALIZER i L

DESIGN PRESS.-300 ?SIG PLATE IN PIPE ~r
DESIGN TEMP-250°F 1-PL-082-Q985 2°~ — 0-82-1008 SLAMS-OFF it I DESIGN PEES-.-3W PSIG I

3x2 a a w .a. .f ,~. ,~. ,~, ,~, a, 
JI PLATE IN PIPE I DESIGN TEMP-250°F

N 

LLECTOR TANK 

11 1 2 0-82-1004 I i 2-PL-082-0993 L— — — --- --

CoTRITIATED DRAIN SEE NOTE 22 FE

4C00852-2 
 

RESIN DI

G-62-460A 62-202 0-82-438A I ESI4N DISC2i 3°

DRAIN HEADER 
RWES4N DISCH FI I I CWRD 9-4 _82_E NOTE 3 ABANDONED

CONFIGURATION SUBJECT 1_62_895 
COORD 9 5 0 82-1005 I 1995 NOTE 11 IN PLACE

TO ABANDONMENT NOTE 11 1-ez-tooa 1-az-too 

e2

"202------- -----~ —1
CONSIDERATION/PROCESS. cLAss G _

REF PER 321930 t z w 2-82-too6 I rz-ez-tooa w I
22
E NOTE 

1-82-898 N\ --J L---- 2-62-998
2 3/4° 1-82-1010

1-82-898 2 2 2-52-898
DRAIN -82-1000 E~ 1 2 2-62-1010 r

i 4 E OTE 
0-82-1007 I I I S 4° DRAIN

1-PI PENT 1-PI 
COORD C-4 

3%4' 22 I 12 I CWRD C-2

1 2

22 
OTE 62-213 

82-204 82-203 
2 -82-887 

SALE 
2-82-987 12

-82- 021 1-82-383A 1-62-1014 CONDENSATE 1-62-382A 
PRIMARY WATER• 1-62-1020
477TSODOS119H17 

y,~ 3/4° 1-FLTR-62-123 y.~ ~agx y~ Q i z~

^~ -82-455A 
1-62-1018 

1-82-1017 ,' F 1-82-1011 ,' 2, 
ci~0 ~2T2f I oil 

SEE NOTE 3

3/4° 
DESIGN TEEMP 250° 

CVCSPSIG i ION P

1-82-1023 
1-82-1018

ESS.
tL3 HOLDUP TANK 2' 1-82-1022
9i 3 -, 1-82-1013 1-82-tO1S 1-82-1012 ~ I

SEE NOTE
22 3x2 2,

2°

WDS-MONITOR TANK 3°
47W830-1 2•
=RD A-10

2°

3x2 VENT

21 2-PI 2-PI

82-204 62-203
2-e2-rota

ABANDONED IN PLACE 
-sz-1014

2-82-1013 2-82-383A 2-62-1012 2-82-382A

4 3/4° 
2-FLTR-82-129

82-215 
2-82-1018 

2-82-1017 n 2-82-1011

2-82-1021 F

PRIMARY WATER 2• 2-82-1020 
3/4, 

CONDENSATE
47W819-1 2-82-1018 FILTER B
COORD A-8 

LJ DESIGN PRESS-200 PSIGTEW-?
DESIGN TEM9°-250°F

^+ jf2-82-453A 
LOCAL E 2-82-1016

2-62-1023 L♦LICVCS
9 33 

HDLWP TANK 2• 2-82-1022

=RD 9-9
2-82-..A N

0-62- 8A 2x1
3. SHOWN WITHIN THE DASHED LINE BOUNDARY ARE NOT

0-MIXR-82-281
DESIGNATED ABANDONED IN PLACE
DESIGNATEDCONFIGURATIONS BA

G-FI D-FE ,n MIXER
_

82-249 62-249 VENT

2° 3yPRIMARY WATER
47W819-1
COORD 9-120-8 -45 A 0-82-10

D Li
82-232

CAUSTIC
BATCHING

0-62-388A

i9 
0-82-387A

82-246A

TANK

C O-LS DRAIN
62-250

O-TW
DESIGN PRESS.-ATM WATTS     B A R

0-82-1028 0-82-388A 82-253
DESIGN TEMP-230°F

0-TANK-82-130 0-82-384A FINAL     S A F E T Y
34° ANALYSIS REPORT

CAUSTIC PUMP 2x1-1/4 AUXILIARY BUILDING
DESIGN PRESS.-150 PSIG
DESION TEES'-200°F 0-62-1027 UNITS   1 8c 2
CAP-10 GPM * 20'TDH

C0M4'ANI0N DRAWINGS FLOW DIAGRAMG-PLWF-62-250 -2
0-47W908-3, -9, -8k47 CHEMICAL AND VOLUME CONTROLCHEMICAL

DRAIN
SYSTEM (BORON RECOVERY)

TVA DWG NO. 0-47W809-4 RO
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2"

Z

3 

DUU

0-62-389A
1-82-1041 

2-62-1041

~ 
 

PIS_ 0-82-391A 
CLASS G4° CLASS G

G-PI 4'
p 

UNIT 
62-217 O-ORV- 1 2 SEE NOTE 22 62- 19 0-DRV-

062-1040A 82- 19 062-10408
p 

1-82-10382-82-1039W  X3/4 
3~4 ̂° 

WLLE2DRA
3̂/4 314 ^° TCOLLEC7E DRAANKNBANDONED IN PLACE VENT VENT

 
F F 47W852-2

Lr G G COORD  20 C G COORD E-4

SEE SEE NOTE 15

0

1-8z-tote ' ° CONCENTRATESCONCENTRATESz-6z~1oze° 1-62-1038 FILTER A 2-62-1.3e FILTER B
In ~- G i_° 1-62-1029 i.__~ DESIGN PRESS. -  DESIGN PRESS. - 200 PSIG

CLASS C , 0-62-390ADESIGN TEMP - 25 

~N 

DESIGN TEMP - 250° F
U 2-62-1029 

1—. 
27_. G-PI 3/4'

® 2-82-1030 
62-218

0-82-1030 0-82-1031 0
2-82-1031 ~— o EVAP PKG B ? 0-82-38eA "t

SHEET 8
t .- COORD G-8

82- 18

Et xH 
IF

2-62-399A 

n 
0-82-1032 

0-62-1038 
Ak

2-62-398A 
1-62-399A C

E' H 21 I G

2-TANK-62-239 21 C 
20 

t;l 18 ~— SHEET 8
-.t EVAP PKG A

E1 
W~2-FCV

1-TANK-62-239 G COORD GO

37 a 82-241 
0-TANK-82-243 

a 
82-237 ' o C o

BORIC ACID TANK B 27 BORIC ACID TANK C BORIC ACID TANK A
DESIGN PRESS. - ATM DESIGN PRESS. - ATM m 4 20

3' DESIGN TEAR' - 200' F 3' DESIGN PRESS. - ATM 3•
DESIGN TEhB' - 200° F 

G C DESIGN TEMP - 200' F
G C 21 0-82-1057 

21 C G 27 C G m
e 

2-82-1057 
SAMPLE CONN 3/4• H SCAOMNTLONCONN r'/4• 1-B 05762 • T  N~
CONT ON

DRAIN 1-47W025-4 1-47W825-4  It—SEE NOTE 15
COORD C-2 0-62-1056 DRAIN COORD C-1 1-62-1056 DRAIN c

ORIFICE ORIFICE ORIFICE F. z  z
DESIGN DESIGN DESIGN 

x 
m w

PRESS. PRESS. z PRESS. a 
w o HF. 

150 PSIG C G 150 PSIG 150 PSIG 
a a

I'll 

<m DESIGN DESIGN °1 <4 DESIGN 
x4 c 1 c 0-62-1037 o 

Hw 3/4' 2EoMp wm w i TEMP OMC1 ro~
x< 200°F 200' F x4 TEEM F 1-TW ca

DESIGN DESIGN DEIGN SS22
2-TW M' 2-82-1058 M' APB 82- 9 m L+wQwg LOCAL SAMPLE

100 PSIG'''777 100 PSIG 0-T1 100 PSIG H UNU
4 82- 39 - SAMPLE CONN N 4 

n

C m_ 
a CONT ON 

_ m 
62C-243N 

_ 
1-OR-62-237 G ABANDONED IN PLACE w..<1-47W825-4 

N 
a

COORD 5-4 L~~~yy,
ATM 

% 

o i ✓i4✓ v 
pg, •-.J ATM

,. 2-62-10558 2-62-1055A ,. 1-LT ®~~
3/4 .° 62-2382-LT 27 zt 1-LT E1

82-238 L.C. i° 82- 42

1 
3X2 

2-RTV-082 i 3X2 1, 3x2~- -0242A

ABANDONED IN PLACE 27

DRAIN

UNIT  2 2-62-1059

~~TEY 
INJECTIONSYS'ON IIN TANK BE

78811-1 
VENT

e 
2-PI o 2-PI

al 82- 35 0 2-82-1082 82- 34
CLASS G t
CLASS C

2-62-383A 2-82-382A

n~ 
n~ 2-62-1060 

ro~BORIC ACID BLENDER 3
2-47W809-2 F
COORD A-5 

3X2 2-62-1061

BORIC ACID
2-FLTR-82-18 d. FILTER B

MI DESIGN PRESS. 300 P
t DESIGN TEMP - 250' F

0
2-82-1083

4
U V

rc
c~

woN~
HW

tV

NOSE SAUDCONNECTION
FROM BAMB rc$

F- a

3' 0-62-80 14.

DRAIN
0-62-1112

1'

VENT
0-82- VENT 0-82-1111
201 BLIND 3•X2'

FLANGE RED

1' RED(2~It' 2 ~ 14• 0102 ' 1109 ~ 3•
3• 3' HOSE

0-82- 
z° FT** --E CONK

202 0-82- 2. 0-82- 0-82- G-62- (TYP)
1' 1105 1106 ;~• 0-62- 1107 1108

03
0-82-
1104 2

DRAIN DRAIN

TURB CONTROL 
H G

BLDG BLDG 
CONTROL AU
BLDG 9LDG

C ~ NI m
2-LT o c

62-242 ro 21 N

DRAIN 
' 2 '• 1-62-10558 1-62-1055A o U i-62-1059 —[]

DRAIN

NOTES:

~ a 1 2 DENOTE UNIT 1 a UNIT 2 INTERFACE POINTS. THE STRUCTURAL
BOUNDARY IS THE FIRST ANCHORED EQUIPMENT OR PIPE ANCHOR ON THE UNIT 2

VENT 1 _pI SIDE OF THE INTERFACE POINT. BECAUSE OF TEES, SOME INTERFACE POINTS
i_PI o N WILL HAVE MORE THAN ONE STRUCTURAL TERMINATION.

2-62-10548 2-62-1054A 1-62-10548 1-62-1054A 
82- 35

62- 34 I o 2. SOME CIDS ON THIS DRAWING HAVE BEEN CHANGED AND MAY DIFFER
o al FROM THE CIDS SHOWN ON OTHER DOCUMENTS FOR THE SAME COMPONENT.

ti THE ALTERNATE ID CAN BE ACCESSED IN MAXIMO AS NECESSARY TO
DETERMINE IF PREVIOUS CIDS EXISTED FOR A SPECIFIC COMPONENT.

2-82-10538 2-82-1053A `~~ 1-82-10538 1-82-1053A ~N 1-82-392A 1-82-383A
3. REFER TO DRAWING 1-478809-2 FOR ADDITIONAL NOTES.

w1-82-1080 
n~z~ F

2-62-10528 BORIC ACID 2-62-1052A 1-62-10528 BORIC ACID 1-62-1052A 1-FLTR-62-tA 1-62-1061 3X2

TRANS PUMP TRANS PUMP
DESIGN PRESS. - 150 PSIG DESIGN PRESS. - 150 PSIG 

SIG 
2-82-397A 3/4, DESIGN TEMP - 250P F 3/4, 2-82-385A 1-82-387A 3/4, DESIGN TEMP - 250' F 3/4, 1-82-395A

2-PI CAP-75 GPM a 235'TDH 2-PI 1-PI CAP-75 GPM 0 235'TDH 1-pi I
62- 38 62-231 62- 33B 62-231 n~ 

BORIC ACID

2x1 2X1 2X1 2X1 
tttt FILTER A

DESIGN PRESS. - 300 PSIG

2-PIA'-62-232 2-PMP-82-230 
s DESIGN TEMP - 250' F 

-PMP-82-232 -Pk8'-82-230 0 
0-MIXR-62-228 m

1-82-1063
2B-B 2A-A 1B-B IA-A 

MIXER a0 

~®vQQt5 

Y~HEAT34E°° 

G

00-TANK-52-004

3X2 
 

3X2 3X2
H 8

2-62-96A 
34' 

2-62-394A 1-82-396A 1-62-394A 
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r- 
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I
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~ANW 
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it-18
8A-1099 L-10

FOXBORO DCS LI

I----- -478810-88-15,000RD 9-3 2-1280
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FUM-98-L908A03 CH 8

1 
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1 
(FOM-98-L916908,CH 5)
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(F96L-85-LOO8807,CH 8)
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I 
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(FBM-86-L8..1h ,CH 10)
I
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I
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OWI02403-FD-2882 1 L-288
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--------------
r
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FOXBORO DCS
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~ 
M_S 

82 

! LD2008 p 
1

~i 182-132A I
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X3LD E-8 _ 2-LS-e2-1289 J 11-81 2-478810-82-4 COORD 9-8 I (F6LL-88-6LD18004,CH 1
OH 13) I (FBM-96-MO18004.CH 1
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i NOTES:

I 1. ALL 478610-99-SERIES REFERENCES ARE TO 2-478810-98-SERIES.

1 2. SOME CID'S ON THIS DRAWING HAVE BEEN CHANGED AND MAY DIFFER
FROM THE CID'S SHOWN ON OTHER DOCUMENTS FOR THE SALE

1 COMPONENT. THE ALTERNATE ID SCREEN ((All) IN MEL CAN
I ACCESSED AS NECESSARY TO DETERMINE IF PREVIOUS CID'S EXISTED

FOR A SPECIFIC COMPONENT.

COMPANION DRAWINGS: 2-478810-82-1, -2, -4
0-478810-82-8, -8

UFSAR AMENDMENT 1

WATTS BAR
FINAL SAFETY

ANALYSIS REPORT

POWERHOUSE
UNIT 2

ELECTRICAL
CONTROL DIAGRAM

CHEMICAL & VOLUME CONTROL SYSTEM
TVA DWG NO. 2-47W610-62-3 R18

FIGURE 9.3-15-9 SH A







1DS EVAP

471810-77-2 COORD 9-1

471810-77-6 COORD 9-3

AREA TO BE EVALUATED
FOR ABANDONED IN PLACE.
REFERENCE PER 321930. —

RESIN  L.--
FILL 62-201

DR DR
DH LOCAL SAMPLE

1-471810-43-4 WORD

EVAP COND
DEMIN A ~.-.------iii -.--"1:fS-----------...--

SEE NOTE 1

1DS SRSN
1-L-80 1-L-80

471810-77-1 COORD C-8
1-PI 1-PI L
8~~204 82-203 

1-47181043-1 COORD E-8

1 
PI L

I
DR

I ~

1 LOCAL SAMPLING

/ - 1-471810-43-4 COORD 6-7

EVAP Wt8)
---~ DEMIN 6

1DS SRSi
2-L-60

471810-77-1 WORD C-8
2-PI
82-203 SEE NOTE 1

g2 -- -~~ -- - LOCAL SAM'LINC (UNIT 2J

8 `~~ DR 1-471810-45-4 COORD R-7 DR
RAD MON RM-80-170

1T 471810-80-1 COORD F-7 -- -- ---

OR  PM •$

471810-81-1 WORD E-8

DR /

cuts HT AREA TO BE EVALUATED
TD HAD MON I-RM-90-170

0-47181 0-82-4A COORD A-3 FOR ABANDONED IN PLACE .
471570-90-1 WORD E-7 -- __

—,\
FROM RAD enN 1-9M-90-170

REFERENCE PER 321930.

+~--- ------------------------
47ee10-e0-1 coo9n E-7

S -F ---T--
62- 18

471810-80-1 COORD F-7 \,

TO RAD MON 2-RM-80-170
I ~~\471810-90-1 COORD E-7 M M

{

82- 13 82-213
PM1S UNIT 2 ~

\\ 47eeto-gl-1 WORD o-z IN PLACE
_------- - ---~\ SEE NOTE 1 \~

\

C 
HT 

--~BANDDNED

-~
\ 0-471810-82-4A WORD A-7
\ FROM RAD EKJN 2-RM-90-170 )

471810-90-1 WORD E-7

1-L-BO j
1-PI ~
82-200

UNIT 1 CVCS EVAP /

1-171810-82-4 COORD C-3 %

Q-HS~
82-251

D-L-338

0-FI F
M

L-51 0-HS 62
0-PI 82-230

82-248 82-2488 D "`---rrr-~~~ D-LS

0-FE 82-250
CAUSTIC
RANCHING62-249
TANK

L-S1
Q-PI Q-LI

CAUST IC TRANSFER 82-248A 82-252
MONITOR PUMPS

Klr

471810-77-8 0-!(NR-82-250

SEE NOTE 1 -'-

PM1

471810-81-1 COORD D-8

2-L-80 J

w 1
TO UNIT 2 CYCS EVAP /

---- - NOTES.

1. UNIT INTERFACE SEPARATION BOUNDARIES ARE CONTROLLED BY
INSTRUCTION TI-12.08. CONTROL OF UNIT INTERFACES.

10S(FLOOR DR COLLECTOR TK)

471810-77-1 COORD D-2

WATTS BAR
FINAL SAFETY

ANALYSIS REPORT

COMPANION DRAWINGS: 
POWERHOUSE

0-471810-62-SERIES 
UNITS     1 & 21-471810-82-SERIES

2471810-82-SERIES 
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r--------------------~
I~ 1-R-3 I

1LP/1Q2A 1LLQQY-102

A/D 1-DPP-
88-0313 1-R-3 I

EACLE-21 CHANNEL L-102
1-LCP-89-0311 BORIC ACID TK

CALC LEVEL 1-LM-82-238
RANGE CHECK

L-102
BDRIC ACID

D/A 
99O18 I

E/I
1-EAO- 

1-It_3 I
88-0313 11LY8-1028

~ I

1LP/104 P 4

1-U-8 1-R-21 'e

1-LI 1-LS 1-LS 
82-238 82-238- 82-2388 1.26-21  P001

1LI-102 1LB-1WA/8 LR-1 G2
BA-111- BA-111-

ANN ANN .
18-18 15-17 I

I
I
I

1-HTR-8

;62-1239

I _
r

M-6
I 

1-L-908-D1'LT 

I1-L-30iLT-102

T:.--ACID
38 NK A

0-HTR-082-0243-A

G R

0-HS A

Q-TS
1-FCV-62-237 r-- 62-2438

0-L-308

I 
L 

82-2430 82T243 8:

I 1
I 1

I/P 1-L-11A I I

0 -FCV 1-FM 1-L-301 1-XS  I I
82-237 82-237 82-237 UNIT 1 1 UNIT 2 I

82 
AN6N BA-1126 ANN BA-1126

^ 6 4-53 4-35

FOXBORO DOS
1-478810-98-138 COOED A-1
(FSM-88-L982CO1, CH 2)
(FSM-88-Le92C01, CH 3)
(FEN-88-L982001. CH 4)
1478810-98-138 COOED A-2
FEN-08-L98200 CH CH 11)

(FEU-98-L982C01, CH 12)
(F9M-88-L882C01, CH 13)
1-478810-98-138 COOED B-8
(F9M-88-L982CO3, CH 2)
1-478810-98-13A COOED A-7
(FEU-88-L982A03, CH 21
(FEU-98-L982-04, CH 2)
LOGIC 

4238 
REF

08F73 -FD-1802

1-HTR-82-248-8 4 ---J>
r-----------------------

SAM PLINC

1-478810-43-1, COOED E-4

I

1-L-304 DR r — —
1-TI 1-TE

82-238 82-238-A I

I
I 1-L-135

1-PI 

______________- 82-235

BORIC ACID

1- 

~~~

am

ttt

m

I~ 2-R-28
2-R-28 p — 2-EMI- CH1

2LP/tOBA 89-2802 2LQY-106

A/D 2-DFP-
88-2813

EAGLE 21 mw
2-LCP-89-2811 

CALC LEVEL 1 
B0R1

2.RANGE CHECK 

L-106
BORIC ACID

O/A 2-DAC-
89-2818

E/I 
2-EAO- 
C 

28
99-2813 

2LY-1068

r-------------I 2-M-8

I 2-LR
82-238 1002

I FOXBORO DCS 2LR-102
478810-98-14 WORD E-4

FBM-88-R014W1, CH 6) 6A-112A
2-478810-98-14 WORD B-9 2-LS--02-2428 ANN
(FBM-98-R0,4F04, CH 10) — — — 11-22 BA-112A
2478810-98-14 CM S-8 2-LS-82-242- ANN
(F9M-98-R014F04. CH 7)
LOGIC REF
OWS0240340-2822

S1 L1

PUMP to-A PUMP 18-8

MTR-82-230-A

SCRIC ACID TRANSFER PUMPS f1

1-UTR-62-232-8

1-478870-81-1. COOED

0

0T S
0-L-443 ~ 

BORIC

TANK C

0

FOXBORO OCS
1-478810-98-138 COOED A-8

I (FBM-88-L882CO4. CH 2)
F (FBM-88-L882CO4. CH 3)

(FBM-98-L982C04, CH 4)
M-8 1-478810-98-138 COORD A-8

I 0 HIC (FBM-88-L882CD4, CH 111
82-241 (PBM-88-L982C04, CH 121

(FBM-88-L982CD4, CH 13)
1 1-478810-98-138 COOED C-10

— (FBM-88-L982C08, CH 2)
1-478810-99-13A COOED A-7

108 (FBM-88-L982A03, OH 3)
(FBM-88-L982AG4, CH 3)
LOGIC REF
QSF734235-FD-1813

r-------------I
I I/E
I 1-R-28 p _ 1-EAI- IN1 

28

1LP/tOBA~ 88-2802 1LQY-109

I
A/D 1-DFP-

98-2813 1-1118I 
EAGLE-21 CHANNEL L-108
1-LCP-98-2811 

ALC 
LEVEL 

IC 

BORILM 82 242
PUBS

L-109 1,2-478810-81-1, COOED B-8
BORIC ACID

D/A 199-2915
I

E/I
_ 0-TS 0 TIC C

82-228- e2- 82-x-28

9'~3 iLY-lM
I

I `

1-R-28
1LP/tOBC P I~I

1
I
I o-Tg 7

I -8 -R-15-8 I 0 TS
1-LI 1-LS 1-LS 

4.62-162-242 82-242- 82-2428  P002
L---------t--

1LI-106 1LB-10SA/B 1LR-102 1
BA-112A BA -112A

ANN ANN 82.— — — — — 
-

18-21 18-22 8

2-LS-82-238- 

A

-3 
VD

2-R-3

FOXBORO DOS 2A~ 89-0303 LCY-102
2-47881 G-88-14,CCORD G-1

98-R014GQ3,CH 1) 
A/D

2-47881Q-88-14,CCO 
2-DFP-

RD D-8 BA-i11A 99-0313 ,
(2-FBM-98-R014F0S.C1 1) CHANNEL L

ACI
(24SM-98-RO14F08,CH 2)6 NLGE CHECK 2

C LEVEL 
-L 0

LOGIC REF AN6N EAGLE 21 1L-102
0RFS02403-FD-2822 11_17 2-LCP-89-0311 BORIC ACID

I 2-1S 82-2388 BA-111- D/A _

1--------- --1I 
E/I 2-EAI- 2-883Q-PCV-82-241 2-U-8 2-td-8

I 2-LI 2-LR I 99-0313 1LY-1028
82-238 82-238PW1 I 2-R-3

~~1LP/1020
I L____J

I/HP 1-L-11A
o-pM 0-L-302 0-XS

82-241 62-241

I
I

—

82
s

PI

2-L-11A 2-L-301

2-XS ILp-- 2-FU -FCY

82-237 62-237 62-237

1
2-M 8

2-HIC X

82-237

1-478810-43-1. COORD E-4

SEE NOTE

SEE NOTE 3

a m
BORIC ACID
FILTER

m 35

Pi

L62--
A

yam.(

yam{'-M-B 2-M-8
-L-4452-M-641:7;)

tK—WA

D-L
-445O 2-M-8 

2-FS 
2-M-8 

2-HS

2320 82-2300 82-230- 
82I231 P--2338 

82-232- 82-2320

PUMP 28-8
2-UTR-82-230-8

82-2300 82-2301 1
02-XS2-HSRIC ACID TRANSFER PUMPS f1

#

----*--
1 t 82-232 82-2320

1

2-HS 82 0_L

2-UTR-82-232-A 1

82-2308 8 485 8 82-2328

0-81-1. COORD C-8>, 1 O-L-445

WATCHING
TANK

_ 2-TS _

s J 82-2398 j

BORIC 2-T 2.7 — _2-TI 2-TS
TANK B 82-239 62-239 62-239 62-2380 I

2-L-303 I
S I

~ I
0 1

82-243 A
6A-1116

L ANN

COMPANION DWGS:

1-478810-62 SERIES
2-478810-82 SERIES
0-478810-62-5

2-HTR-62-245-8

1-HTR-82-228/1
1-,TR-82-228/2
2-HTR-82-228/3
2-HTR-82-228/4

O-L-307

--SEE  NOTE 3

5
0
ZS

M

2-L-304
2-TI 2-TE

82-239 82-239A

NOTES:

1. NOT USED.

2. NOT USED.

3. SAMPLE STATION DISCONNECTED FROM PROCESS (RETAIN FOR FUTURE USE).

4. NOT USED.

5. SOME CID'S ON THIS DRAWING HAVE BEEN CHANGED AND MAY DIFFER FROM
THE CID'$ SHOWN ON OTHER DOCUMENTS FOR THE SAME COMPONENT. THE
ALTERNATE ID SCREEN (AII) IN EMS CAN BE ACCESSED AS NECESSARY TO
DETERMINE IF PREVIOUS CID'S EXISTED FOR A SPECIFIC COMPONENT.

S. TO OBTAIN THE COMPUTER POINT IDENTIFIER FOR A CORRESPONDING
EAGLE-21 TEST POINT OR TVA UNIO SEE TABLE 16 ON 1-478810-99-8,
FOR UNIT 2 POINTS SEE TABLE 16 ON 2-478810-89-6.

SYMBOLS: FOR EAGLE 21 SYMBOLS. SEE 1-478810-89-1 (2-478810-89-1
FOR UNIT 2).
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WATTS BAR NUCLEAR PLANT
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9.4  AIR CONDITIONING, HEATING, COOLING, AND VENTILATION SYSTEMS 
 
 

9.4.1  Control Room Area Ventilation System 
 
9.4.1.1  Design Bases 
 
The Control Building heating, ventilating, air-conditioning (HVAC), and air cleanup systems are 
designed to maintain temperature and humidity conditions throughout the building for the 
protection, operation, and maintenance and testing of plant controls, and for the safe, 
uninterrupted occupancy of the main control room (MCR) habitability system (MCRHS) area 
during an accident and the subsequent recovery period.  Refer to Section 6.4 for further 
information regarding control room habitability and definition of MCRHS area.  The main control 
room habitability zone (MCRHZ) is designed to maintain a positive pressure relative to the 
outdoors and to the adjacent areas at all times, except during a tornado warning, to minimize air 
inleakage. 
 
The Control Building air-conditioned equipment areas and normally occupied personnel spaces 
are maintained in the range of 60°F minimum to 104°F maximum temperature during all modes 
of operation.  Adequate environmental conditions are provided for equipment operation and 
protection, and personnel comfort in the control room during normal, accident, and post-
accident recovery conditions. 
  
The Control Building outside air intakes are provided with radiation monitors, and smoke 
detectors.  Indicators are provided with the radiation monitors.  MCR common annunciation is 
provided.  Isolation of the MCRHZ occurs automatically upon the actuation of a safety injection 
signal from either unit or upon indication of high radiation, or smoke concentrations in the 
outside air supply stream to the building.  The Control Building HVAC outside air intakes can 
also be isolated by closing the tornado dampers.  The tornado dampers are closed manually 
from the MCR during a tornado warning to protect the Control Building from tornado 
depressurization effects. 
 
Upon receipt of a signal for MCRHS area isolation, Control Room Isolation (CRI), the following 
conditions are automatically implemented: 
 
1. The Control Building emergency air cleanup fans operate to recirculate a portion of the 

MCRHS area air-conditioning system return air through the cleanup trains composed of 
HEPA filters and charcoal adsorbers. 

 
2. The Control Building emergency pressurizing air supply fan operates to supply a 

reduced stream of outside air to the MCR air-conditioning system to maintain the 
MCRHZ pressurized relative to outside and the adjacent areas.  This fresh air is routed 
through the emergency air cleanup trains.  
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3. The EBR air handling units continue to draw outside air to maintain the lower floor 
spaces at atmospheric pressure.  

 
4. The exhaust fan in the toilet rooms is stopped, and double isolation dampers are closed.  
 
5. The spreading room supply and exhaust fans are stopped and any operating battery 

room exhaust fan continues to run.   
 
6. Double isolation dampers in the spreading room supply duct and isolation dampers in 

the exhaust duct close.   
 
7. The Auxiliary Building Elevation 757 shutdown board rooms pressurizing air supply fans 

are automatically de-energized. 
 
8. Double isolation valves close to isolate the normal pressurizing supply to the MCRHZ. 
 
MCRHZ isolation may be accomplished manually at any time by the control room operators. 
 
The following building air-conditioning and ventilating system components are each provided 
with two 100% capacity units.  Each meets the single failure criterion, and automatic switchover 
is assured if one of the units fails.  These systems include the: 
 
1. MCR air-conditioning system, water chillers, air handling units, and piping. 
  
2. Control Building emergency air cleanup supply fans and filter assemblies. 
 
3. Control Building emergency pressurizing air supply fans. 
 
The EBR air conditioning system is provided with two 100% capacity package water chillers and 
four 50% capacity air handling units with associated piping, valves, and controls.  This system 
meets the single failure criterion, and automatic switchover is assured if one of the components 
fails. 
 
Two existing isolation valves, 0-FCV-31-36 and 0-FCV-31-37, in the fresh air supply duct to the 
spreading room remain closed and the outlet is blanked off. 
 
Fresh air for control room emergency pressurizing is taken from the outdoors from either of two 
intakes.  One is the emergency air intake, located on the east end of the Control Building roof at 
Elevation 775 and the other is connected to the fresh air intake on the roof at the west end of 
the Control Building.  Both intakes are isolated during a tornado warning.     
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All essential air-conditioning equipment, ventilating equipment, isolation dampers, and ducts are 
designed to withstand the safe shutdown earthquake (SSE).  Nonessential components are 
seismically designed to the extent that they will not affect system operation if they should fail 
due to a seismic event.  All air-conditioning and essential ventilating equipment are protected 
from the effects of a design basis tornado (Section 3.3.2), by isolation dampers located at all 
external openings to the Control Building.  A concrete hood located over the air intake provides 
additional protection from the effects of tornado generated missiles. 
  
All air conditioning equipment necessary to ensure MCR habitability in the event of a flood is 
located in the Auxiliary and Control Buildings at elevations where the equipment remains 
functional during flooding up to the design basis flood elevation.  The EBR air conditioning 
system is not required during a flood. 
 
Piping which could be a source of pipe whip (i.e., high energy lines) does not pass through 
areas containing essential Control Building air conditioning or air cleanup equipment.  The 
equipment is also separated from and protected from potential sources of missiles and jet 
impingement which could adversely affect operation of the system.  See Section 3.5.1.1.4 for 
further discussion on Control Building internal missiles. 
 
System and component quality group classification for the Control Building HVAC and air 
cleanup systems is commensurate with the importance to safety of the function performed by 
the systems.  For further discussion of quality group classification refer to Section 3.2.2. 
 
9.4.1.2  System Description 
 
The Control Building HVAC, and air cleanup systems are shown on Figures 9.4-1, 9.4-2, and 
9.4-3 and the logic and control on Figures 9.4-4, 9.4-4a, 9.4-5, 9.4-6, and 9.4-7, and consist of 
the following systems: 
 
1. MCR air-conditioning system  
 
2. EBR air-conditioning system. 
 
3. Control Building emergency air cleanup system. 
 
4. Control Building emergency pressurizing system. 
 
5. Battery room ventilating system. 
 
6. Miscellaneous ventilating systems. 
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The MCR air-conditioning system water chillers are located in the Auxiliary Building at Elevation 
737.0.  The associated air handling units are located in the Control Building in the mechanical 
equipment room at Elevation 755.0.  The area served by this system includes the MCR, the 
relay room, the DPSO engineers shop, Control Building offices, the technical support center 
(TSC), conference rooms, kitchen, toilets, locker rooms, the mechanical equipment room and 
the NRC Office at Elevation 755.0. 
 
The EBR air-conditioning system water chillers are located in the Control Building in the east 
mechanical equipment room at Elevation 692.0.  The associated air handling units are located 
in the west mechanical equipment room at Elevation 692.0.  Rooms served by this system 
include the battery board rooms, battery rooms, battery room exhaust fan room, the 
communications room, the secondary alarm station at Elevation 692.0, and the computer and 
auxiliary instrument rooms at Elevation 708.0. 
 
The communications room located on Elevation 692.0 has two nonsafety-related air 
conditioning units to supplement the electric board room air conditioning system.  The units 
receive cooling water from the raw service water system.  The units are provided with local 
controls. 
  
The MCR air conditioning system is provided with two 100% capacity package water chillers, 
two 100% capacity fan-coil type air handling units, and associated pumps, piping, ductwork, and 
controls. 
 
The EBR air conditioning system is provided with two 100% capacity package water chillers, 
four 50% capacity fan-coil type air handling units, and associated pumps, piping, ductwork, and 
controls. 
 
Fresh air is drawn in from the air intake by the operating MCR air handling unit to replace that 
mechanically exhausted to the outdoors plus makeup for leakage in order to pressurize the 
MCRHZ.   
 
Fresh air is drawn in by the operating EBR air handling unit and supplied to spaces on 
Elevations 692.0 and 708.0.  System airflow balancing provides for makeup air which replaces 
that mechanically exhausted to the outdoors and maintains atmospheric pressure at these 
floors. 
 
During normal and CRI operating modes, all MCRHS air, fresh and recirculated, is filtered by 
passing through an air handling unit containing a bank of filters.  Filters associated with an 
inactive air handling unit are available for servicing. 
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During normal operations, all fresh air supplied to the air conditioning systems is heated by a 
thermostatically controlled duct heater to maintain spaces within design temperature limits.  
Additional electric heaters are located in air supply ducts serving the battery board rooms at 
Elevation 692.0; the auxiliary instrument and computer rooms at Elevation 708.0; and the relay 
room, TSC, Control Building offices, conference rooms, toilets, locker room and kitchen at 
Elevation 755.0.  The above heaters are each thermostatically controlled to maintain room 
design conditions. 
 
During normal operation, air is exhausted from the Control Building by the toilet and locker room 
exhaust fan, a spreading room exhaust fan, and a battery room exhaust fan.  The spreading 
room supply fan transfers air from the mechanical equipment room on Elevation 755.0 to the 
spreading room.  The makeup air and pressurizing air is drawn into the Control Building by the 
operating MCR and EBR air handling units.  The air supply quantity is manually preadjusted by 
balancing dampers, as required, to maintain a minimum 1/8-inch positive static pressure in the 
main control room and atmospheric pressure in the remainder of the building, except the 
spreading room which is manually preset at a slight negative pressure relative to outdoors.    
 
During a CRI, double isolation valves automatically close to terminate the normal supply of fresh 
air to the MCRHZ.  The EBR air handling units continue to draw a measured quantity of outside 
air to maintain the lower floors at approximately atmospheric pressure. 
 
In the event of a single active failure which causes the MCRHZ pressure to drop below 1/8-inch 
water gage positive pressure, any of the four differential pressure switches activate an alarm in 
the MCR.  The control room operator provides corrective action in the normal operating mode 
and has the option of starting the standby air handling unit.  If there is a single failure during the 
isolation mode, the differential pressure switches automatically start the standby emergency 
pressurizing fan and its associated air cleanup unit to maintain the pressure in the MCRHZ.  
The switches also activate an alarm in the MCR. 
 
The Control Building emergency air cleanup system is located within the mechanical equipment 
room at Elevation 755.  This system is provided with two 100% capacity emergency air cleanup 
fans, and two 100% capacity air cleanup filter assemblies arranged in two parallel 100% 
capacity fan-filter trains.  Refer to Section 6.5 for further information related to the emergency air 
cleanup units. 
 
The emergency air cleanup system automatically operates upon a safety injection signal, 
indication of high radiation, or smoke concentrations in the building fresh air supply.  This 
system can also be manually started from the MCR at any time.  During an accident, both of the 
emergency air cleanup supply fans are started.  Controls are provided to permit the control 
room operators to shut down either one of the air cleanup units and to keep it as a backup.  The 
backup unit automatically starts in the event the operating unit fails. 
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During air cleanup system operation, a portion of the MCR air conditioning system return air is 
continuously routed through one or both of the air cleanup units and then to the system return air 
plenum.  The cleaned air is thus recirculated to the MCR by the air-conditioning system.  The 
system may be manually operated from the MCR at any time as required for periodic testing in 
accordance with the technical specifications filter testing program. 
 
The Control Building emergency air cleanup fans are engineered safety features (ESF) equipment 
and are connected to separate divisions of the emergency power system.  
 
The MCRHZ is pressurized with cleaned outdoor air during operation of the control room 
emergency air cleanup system.  The minimum 1/8-inch positive pressure of the MCRHS area 
relative to the outdoors and adjoining spaces minimizes the inleakage of unprocessed air during 
the emergency mode.  Section 6.4.3 discusses the three modes of system operation.  The control 
room emergency pressurization system is provided with two 100% capacity emergency 
pressurizing air supply fans located within the mechanical equipment room Elevation 755.  The 
fresh or pressurizing air is taken from either of two air intakes, one located on the Control Building 
roof at Elevation 775 near the east end of the building and the other located on the west end of 
the building.  Each fan is duct-connected to an intake hood to provide two separate 100% 
capacity air supply systems.  Air from each emergency intake is ducted to the associated 
emergency pressurizing fan.  A cross-connection is provided just upstream of the fans (refer to 
Figure 9.4-1) which allows either emergency pressurization fan to draw air from either emergency 
air intake if necessary.  The manual damper in the cross connection is normally in the closed 
position.  The damper, which is accessible from within the habitability area, is opened only if one 
of the emergency pressurizing fans has failed and contamination of the air intake associated with 
the non-failed fan is great enough to require air to be drawn from the other emergency intake.  
Determination of contamination level is discussed in Section 6.4.3. 
 
Emergency pressurization air supply fans which discharge to the control room air-conditioning 
system return air upstream of the air cleanup filter assembly trains.  The emergency pressurizing 
fans are the vaneaxial type with a capacity to deliver 711 cfm.  These fans (one redundant) are 
ESF equipment and are connected to separate divisions of the emergency power system. 
 
Both emergency pressurizing fans (100% redundant) are started by the same accident signal that 
starts the air cleanup units.  The capability is provided to place either of the operating air cleanup 
units and the associated emergency pressurizing fans in the standby mode.  The standby 
components start automatically in the event of a failure of the operating air cleanup unit or its 
emergency pressurizing fan. 
 
During non-tornado operation, power is removed from tornado isolation dampers 0-FCO-31-21 
and 0-FCO-31-34, which are located in the ductwork connected to the two fresh air intakes.  The 
dampers’ control circuits remain de-energized during all plant conditions, except tornado warning, 
to preclude the possibility of a single failure in their control circuit isolating both air intakes. 
  
The battery rooms ventilation system consists of two 100% capacity and one reduced capacity 
exhaust fans.  The fans are located on the Elevation 692.0 floor with the two 100% capacity fans 
located near the west end of the building and the other fan located in the east mechanical 
equipment room. 
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Fire dampers provided in each room's air exhaust duct and air supply opening  operate to 
isolate the room upon high temperature due to fire.  
 
The battery room ventilation system is required to operate at all times except during the design 
basis flood and during a 72-hour period following a fire.  A standby fan automatically starts upon 
failure of the operating fan to produce airflow.  The battery room fans are ESF equipment and 
are connected to the emergency power system.  The reduced capacity exhaust fan C-B is 
normally unpowered, but can be manually started if needed to control hydrogen in the battery 
rooms. 
 
The spreading room is ventilated by one of two 100% capacity exhaust fans (one  being on 
manual standby) located at the east end of the spreading room at Elevation 729.0.  One 
spreading room supply fan, located in the mechanical equipment room at Elevation 755.0, 
supplies air from the mechanical equipment room.  Because the spreading room is maintained 
at a slight negative pressure during normal operation, some air enters via leakage from the 
MCR and the electrical board room areas.   
 
The spreading room supply and exhaust fans are nonsafety-related and are not connected to 
the emergency power system.  During MCR isolation, the spreading room fans are automatically 
shut off and isolation dampers closed.  
 
The mechanical equipment room at Elevation 755.0 is normally ventilated by the passage of 
air-conditioning system supply air from the system air handling unit.   
 
The mechanical equipment room at Elevation 692.0 is ventilated at all times with air supplied by 
the EBR air-conditioning system supply and with air drawn through the room to the 
air-conditioning return air duct. 
 
The kitchen, toilet, and locker rooms at Elevation 755.0 are ventilated by exhausting a portion of 
the MCRHZ conditioned air through the rooms.  The toilet and locker room exhaust fan is 
located in the Elevation 755.0 mechanical equipment room and discharges directly to the 
outdoors. 
 
The toilet and locker rooms exhaust fan is nonsafety-related; however, the fans are designed 
with capability to be  connected to the emergency power system.  During MCR isolation the 
toilet and locker room exhaust fan is automatically shut down, and double isolation dampers 
close. 
 
Dampers used to isolate the MCRHZ from the outside and from portions of the ventilation 
systems serving other areas of the Control Building are low leakage type dampers.  They are 
heavy-duty dampers provided with resilient seals along the blade edges.  These dampers close 
following detection of high levels of radiation, concentrations of smoke, or receipt of an isolation 
signal.  Refer to Section 6.4 for further information regarding damper leakage. 
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9.4.1.3  Safety Evaluation 
 
The Control Building air-conditioning systems are ESF.  Each pair of full-capacity (one 
redundant) water chillers and each redundant set of air handling units is served from a separate 
train of the emergency power system and from a coordinated separate loop of the essential raw 
cooling water system (ERCW).  Upon loss of offsite power, emergency power to the MCR and 
EBR chiller packages is automatically reestablished in sequence by the diesel generator in 
accordance with UFSAR Table 8.3-3.  The failure modes and effects analysis presented in 
Table 9.4-7 verifies the capability of the system to maintain acceptable environmental conditions 
within the Control Building during any mode of system operation following any single active 
failure. 
 
All MCR equipment operates normally at an ambient temperature of 75F.  Abnormal excursions 
of short duration (12 hours or less) to 104F maximum and 60F minimum may occur without 
adverse effects on the equipment.  Loss of ventilation is discussed further in Section 3.11.6. 
 
The air cleanup equipment installed to purify air supplied to the MCRHZ during emergencies is 
classified as an ESF air cleanup system.  Good general agreement with Regulatory Guide 1.52 
standards for air cleanup equipment is achieved.  Details on this compliance are given in Table 
6.5-4. 
 
Each of the Control Building emergency air cleanup units consists of a bank of HEPA filter cells 
and a bank of carbon adsorber modules.  Test connections and appropriate instrumentation are 
also provided for each air cleanup unit.  For further details refer to Section 6.5.1. 
 
Filter banks are provided in the suction-side of each MCR and EBR air handling unit. 
  
For discussions on radioactivity dose levels and detection of airborne contaminants, refer to 
Section 12.4 and 12.3.4. 
 
Tornado dampers are provided to isolate the Control Building HVAC outside air intakes during a 
tornado warning.  The isolation is provided upon damper closure during either normal system 
operation or MCR Isolation.  The loss of MCRHZ pressurization during this time will not result in 
contaminated air leaking into the MCRHZ since a LOCA is not postulated concurrent with a 
tornado. 
 
The only heating, ventilating, and air conditioning required in the Control Building in the event of 
a flood above plant grade is for the Elevation 755.0 rooms, including the MCR.  Equipment used 
during the flood mode operation includes the MCR air-conditioning subsystem components on 
Control Building Elevation 755.0 and the water chillers and the chilled water circulating pumps 
on Auxiliary Building Elevation 737.0.  Equipment located at floor Elevation 755 of the Control 
Building is unaffected by the design basis flood.  The water chillers and chilled water circulating 
pumps serving the MCR air handling units located in the Auxiliary Building at floor Elevation 737 
are functional for floods up to the design basis flood level.  Refer to Section 2.4.14 for additional 
discussion of the plant flood protection plan. 
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9.4.1.4  Tests and Inspection 
 
The system was tested initially as part of the preoperational test program (Chapter 14.0). 
 
The Control Building air-conditioning systems are in continuous operation and are accessible for 
periodic inspection. After maintenance or modification activities that affect a system function, 
testing is done to reverify the system or component operation. 
 
The building emergency pressurizing air supply fans and air cleanup assemblies are tested 
periodically.  Details of the testing program for the air cleanup units are included in Section 6.5. 
  
Details of the radiation monitors are included in Section 11.4. 
  
The battery rooms ventilating system is in continuous operation.  The exhaust fans are 
accessible for periodic inspection.   
 
9.4.2  Fuel Handling Area Ventilation System 
 
9.4.2.1  Design Bases 
 
The fuel handling area ventilation system, a subsystem of the Auxiliary Building ventilating 
system, serves the fuel-handling area at Elevation 757, the penetration rooms at Elevation 737, 
Elevation 757 and Elevation 782, and the fuel, waste, and cask handling areas at Elevation 729 
and Elevation 692. 
 
The system is designed to: (1) maintain acceptable environmental conditions for personnel 
access, operation, inspection, maintenance, and testing, (2) protect mechanical and electrical 
equipment and controls, and (3) limit the release of radioactivity to the environment during all 
weather conditions. The environmental control system is designed to maintain building 
temperatures between 60°F minimum and 104°F maximum. 
 
During accident conditions, the fuel handling area ventilation system is shut down and all 
environmental control is handled by the Auxiliary Building gas treatment system (ABGTS), 
described in Section 6.2.3.  Although the ABGTS is available to minimize the consequences of a 
fuel handling accident, it is not required to function in order to meet control room and offsite 
dose limits based on the use of the Regulatory Guide 1.183, Revision 0 (Alternate Source Term) 
methodology. 
   
All ductwork, dampers, and grilles of the fuel handling area ventilation system essential to 
operation of the ABGTS are designed to Seismic Category I and Safety Class 2b requirements.  
Each fuel handling area exhaust fan is provided with a primary circuit breaker and a shunt trip 
isolation switch which is tripped by a signal of the opposite train from that for the primary circuit 
breaker to ensure that power is isolated from the fan.  All other system components, including 
exhaust fans and remaining ductwork and dampers, are designed to Seismic Category I(L) 
requirements. 
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To control airborne activity, ventilation air is supplied to clean areas, then routed to areas of 
progressively greater contamination potential.  The fuel handling area is maintained at a slightly 
negative pressure to limit outleakage, and can be physically isolated from the outdoors in case 
of radiological contamination.  
 
Air utilized to ventilate the fuel handling area, waste packaging, and cask shipping areas is 
exhausted through the fuel handling area exhaust fans.  An exhaust duct system from the waste 
packaging area and cask loading area is connected to a duct system around the periphery of 
the spent fuel pit and fuel transfer canal.  Thus, exhaust air from the fuel handling area passes 
across the spent fuel pit forming an air curtain across the pool.   
 
Exhaust is provided by two 100% capacity fuel handling area exhaust fans.  During normal 
operation one fan is in operation with the other on standby.  Both fans discharge to the Auxiliary 
Building exhaust stack. 
 
An inlet damper furnished with each fuel handling area exhaust fan is used to regulate the 
volume of air exhausted as required to maintain a ¼-inch negative pressure within the building.  
These dampers are automatically operated by static pressure controllers. 
 
During periods of high radiation in the fuel handling area or upon initiation of a containment 
isolation signal, or for high air temperature at the supply intake the Auxiliary Building supply and 
exhaust fans and the fuel handling exhaust fans are automatically stopped and isolation 
dampers located in the ducts that penetrate the Auxiliary Building Secondary Containment 
Enclosure (ABSCE) are closed. Additionally, during refueling operations when containment 
and/or the annulus is open to the Auxiliary Building ABSCE space, a Containment Vent Isolation 
(CVI) signal will automatically stop the above described fans and close the same isolation 
dampers as described above. Similarly, the high radiation signal in the fuel handling area can 
also automatically initiate a CVI during refueling operations when containment and/or the 
annulus is open to the Auxiliary Building ABSCE spaces. Likewise, a Containment Isolation 
Phase A (SI Signal) from the operating unit or high temperature in the Unit 1 or Unit 2 Auxiliary 
Building air intake, or manual ABI will cause a CVI signal in the refueling unit. In addition, when 
Unit 1 is in refuel mode, an ABI signal or HRRA will initiate shutdown and isolation of the 
refueling unit’s containment purge system independent of the CVI signal.  In the case where 
containment of both units is open to the Auxiliary Building spaces, a CVI in one unit will initiate a 
CVI in the other unit in order to maintain those spaces open to the ABSCE.   
 
An isolation barrier is thus formed between the building and the outdoor environment, and the 
Auxiliary Building gas treatment system (ABGTS) is started up automatically (see Section 6.2.3) 
to maintain the ABSCE at less than a 1/4-inch water gauge negative pressure during these high 
radiation or accident periods.  Although the ABGTS is available to minimize the consequences 
of a fuel handling accident, it is not required to function in order to meet control room and offsite 
dose limits based on the use of the Regulatory Guide 1.183, Revision 0 (Alternate Source Term) 
methodology. 
 
The fuel-handling area ventilation system is located completely within Seismic Category I 
structures and all safety-related components are fully protected from floods and tornado-missile 
damage.      
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9.4.2.2  System Description 
 
The fuel-handling area ventilation system is shown on Figure 9.4-8, on logic Figures 9.4-9 and 
9.4-10, and on control Figures 9.4-11 and 9.4-17. 
 
The fuel-handling area is supplied with outdoor air from the Auxiliary Building general ventilation 
air supply system, described in  Section 9.4.3.  All supply air is ducted to clean areas of the fuel-
handling area from where it flows to areas of progressively greater contamination potential 
before being exhausted through a duct system by the exhaust fans.  The fuel-handling area 
exhaust fans are capable of being connected to emergency power. 
 
The cask decontamination area on Elevation 729 is ventilated by a separate supply fan which 
circulates air through the area when the decontamination room is in use.  This air flow assures 
an acceptable environment for motor reliability and preservation. 
 
The cask decontamination room is kept under negative pressure at all times since the room is 
connected to the fuel handling area exhaust ductwork. 
 
9.4.2.3  Safety Evaluation 
 
A fuel handling accident in the Auxiliary Building is detected by the two gamma radiation 
detectors mounted above the fuel pool, as shown in Figure 9.4-12.  The high radiation signals 
via redundant trains will then shut off the fuel handling and Auxiliary Building general supply and 
exhaust fans and start the ABGTS, as shown in Figures 9.4-9 and 9.4-10.  No credit is taken in 
the dose or accident analyses for these functions.  The fuel handling area ventilation system will 
accomplish the following functions: 
  
1. Isolate the normal ventilation pathways between the spent fuel pool and the 

environment. 
 
2. Filter the contaminants out of the air by the ABGTS before exhausting it to the 

environment. 
 
The two redundant radiation monitors (safety-related) located above the spent fuel pit assure 
that the accident is promptly detected and that a high radiation signal is provided to each 
ventilation train, even if one monitor fails.  Also, during refueling operations when containment 
and/or the annulus is open to the Auxiliary Building ABSCE spaces, a Containment Vent 
Isolation (CVI) signal from either the operating or refueling unit is procedurally configured to 
assure that a fuel handling accident in containment is promptly detected and the CVI signal is 
provided to each ventilation train.  In addition, the Auxiliary Building radiation monitor (non-
safety related) which monitors the Auxiliary Building exhaust vent is also capable of providing a 
high radiation signal to the MCR. 
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A high radiation signal from either of the monitors located above the spent fuel pit or a CVI 
signal whenever containment and/or the annulus is open to the Auxiliary Building ABSCE 
spaces during refueling operations causes the fuel handling area (FHA) and Auxiliary Building 
general supply and exhaust fans to shut down and their associated dampers to close, as shown 
in Figures 9.4-9 and 9.4-10.  Each of the two FHA exhaust fans has both train A and train B 
dampers, to ensure building isolation in the event of one damper’s failure to close.  As an added 
safety feature, all ABSCE boundary isolation dampers are designed to fail-closed on loss of 
instrument air or electrical power. 
 
These two monitors also start the ABGTS upon detection of a high radiation signal in the 
Auxiliary Building spent fuel pool area.  See Section 6.2.3 for a further analysis of the ABGTS. 
 
From the study of anticipated failure modes and the analysis of their associated effects, it has 
been determined that the safety-related portions of the system are capable of functioning in 
spite of the loss of any active component.  See Tables 9.4-8, 9.4-8A, and 9.4-8B for a detailed 
failure modes and effects analysis (FMEA) on the Auxiliary Building (including fuel handling 
area) HVAC system. 
 
During normal operation the fuel handling areas are continuously maintained at a slightly 
negative pressure relative to outdoors to minimize outleakage. 
 
During periods of high radiation or upon initiation of an Auxiliary Building isolation signal, the 
ABSCE, which includes the fuel handling areas, is maintained at a nominal 1/4-inch water 
gauge negative pressure by the ABGTS.  See Sections 9.4.3 and 6.2.3 for further information. 
 
9.4.2.4  Inspection and Testing   
 
The system is tested initially as part of the preoperational test program.    
 
The fuel handling area ventilation system is in continuous operation and is accessible for 
periodic inspection. After maintenance or modification activities that affect a system function, 
testing is done to reverify the system or component operational/functional integrity. 
 
Details of the radiation monitors are included in Section 11.4. 
  
See Section 6.2.3.4 for inspection and testing requirements for the ABGTS. 
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9.4.3  Auxiliary Building and Radwaste Area Ventilation System 
 
9.4.3.1  Design Bases 
 
The Auxiliary Building ventilating systems serve all areas of the Auxiliary Building including the 
fuel handling area (see Section 9.4.2) and the radwaste areas.  Separate subsystems are 
utilized for the environmental control of the shutdown board rooms, auxiliary board rooms, and 
other miscellaneous rooms and laboratories.  The ventilating systems also incorporate individual 
cubicle coolers to provide supplementary cooling to specific safety feature equipment. 
 
The Auxiliary Building ventilating systems are designed to: (1) maintain acceptable 
environmental conditions for personnel access, operation, inspection, maintenance and testing, 
and for protection of mechanical and electrical equipment and controls, and (2) control airborne 
activity during outside environmental conditions as stated on the Environmental Data drawings. 
 
The shutdown board, auxiliary control, and battery board rooms at Elevation 757 and the 
auxiliary board and battery rooms at Elevation 772 are cooled by mechanical refrigeration to 
maintain the room temperatures within the range for which the equipment is environmentally 
qualified. 
 
To control airborne activity, ventilation air is supplied to clean areas, then exhausted through 
areas of progressively greater contamination potential.  Ventilation system design ensures that 
the areas of the building which are subject to radioactive contamination are maintained at a 
slightly more negative pressure to limit outleakage.  All exhaust air from the Auxiliary Building is 
routed through a duct system, and is discharged past a radiation monitor and into the Auxiliary 
Building exhaust vent, except the shutdown board rooms, auxiliary control room, battery board 
rooms on Elevation 757, and auxiliary board rooms, battery rooms, and transformer rooms on 
Elevation 772, which are not tied to the Auxiliary Building exhaust. 
 
Upon indication of high radiation in the fuel handling area of the Auxiliary Building, high 
temperature in the Auxiliary Building air intake(s), or upon a safety injection signal from either 
reactor unit, the Auxiliary Building supply and exhaust fans are automatically stopped and 
isolation dampers located in the ducts which penetrate the ABSCE are closed to complete the 
isolation barrier.  In addition, a containment vent isolation signal from the operating or refueling 
unit during fuel handling operations with containment and/or the annulus open to the Auxiliary 
Building ABSCE spaces will result in the above actions.  When Unit 1 is in refuel mode, an ABI 
signal or HRRA will also initiate shutdown and isolation of the refueling unit’s containment purge 
system independent of the CVI signal.  Two 100% capacity gas treatment system filter trains 
consisting of air heaters, prefilters, HEPA filters and carbon absorbers, are automatically 
energized and a reduced quantity of building exhaust is diverted through the filter trains and 
discharged into the Shield Building exhaust vent (see Section 6.2.3).  The exhaust vent is 
located within the annulus space of the Reactor Building and extends to the top of the Reactor 
Building. 
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Upon detection of smoke in the Auxiliary Building air intake rooms (Units 1 and 2), the affected 
unit’s Auxiliary Building general ventilation air supply fans are automatically stopped and their 
isolation dampers closed. 
 
The HVAC components in the shutdown board rooms, auxiliary board rooms, shutdown 
transformer rooms, ABGTS, and Auxiliary Building ESF coolers, associated ductwork and 
piping, are designed to seismic Category I requirements.  Other parts of the Auxiliary and 
Radwaste Area ventilation system are designed to meet Seismic Category I(L) requirements. 
 
For safety-related portions of the system, components are designed to assure that a single 
active failure cannot result in the loss of a safety-related function.  This is accomplished by 
using 100% redundancy where required as described in the following sections.  The Auxiliary 
Building is structurally designed to resist damage by missiles, either internally or externally 
produced.  Specific design considerations for missile protection are also described in the 
following subsections. 
 
9.4.3.2  System Description 
 
The Auxiliary Building ventilation systems are shown on Figures 9.4-13, to 9.4-16, on logic 
Figures 9.4-9 and 9.4-10, and on control Figures 9.4-11 and 9.4-17.  The auxiliary and radwaste 
area ventilation systems consist of the following subsystems: 
 
1. Building air supply and exhaust system (general ventilation) 
 
2. Building cooling system (chilled water) 
 
3. Safety features equipment coolers 
 
4. Shutdown board room air-conditioning system 
 
5. Auxiliary board and battery room air-conditioning system 
 
6. Shutdown transformer room ventilation system 
 
7. Miscellaneous ventilation and air-conditioning system 
  
9.4.3.2.1 Building Air Supply and Exhaust Systems (General Ventilation) 
 
The Auxiliary Building air supply system filters 100% of outdoor air through a bank of filters for 
each of two mechanical equipment rooms located at opposite ends of the building at Elevation 
737.0.  
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Ventilation supply air is heated or cooled at the air intake, as needed, to maintain suitable 
temperatures in the Auxiliary Building general spaces, for equipment protection and personnel 
comfort during normal operation. 
 
The air supply system utilizes four 50% capacity supply fans, two being located in each of the 
two mechanical equipment rooms at Elevation 737.0.  During normal operation, one fan in each 
equipment room is in operation with the other fan in the standby mode.   
 
Supply air is ducted to various clean or accessible areas of the AB from which it flows to areas 
of progressively greater contamination potential before being exhausted through a duct system 
by the building exhaust fans.  In the event of a fuel-handling accident, radiation monitors in the 
vicinity of the spent fuel pool may initiate an Auxiliary Building isolation (ABI) signal which stops 
the building ventilation system and starts the ABGTS fans (see Sections 9.4.2 and 6.2.3).  An 
ABI signal can also be initiated manually.  In addition, during fuel handling operations when the 
containment and/or the annulus is open to the AB ABSCE spaces, a high radiation signal from 
the spent fuel pool radiation monitors, Containment Isolation Phase A (SI signal), high 
temperature in the AB air intake, or manual ABI may result in a containment ventilation isolation 
(CVI) in addition to an ABI and ABGTS start.  An ABI or HRRA when Unit 1 is in refuel mode, 
will also initiate shutdown and isolation of the refueling unit’s containment purge system 
independent of the CVI signal.  Further, a CVI signal, including a CVI signal generated by a high 
radiation signal from the containment purge air exhaust radiation monitors, may initiate an ABI 
and start of ABGTS.  Likewise, a Containment Isolation Phase A (SI Signal) 
from the operating unit or high temperature in the Unit 1 or Unit 2 Auxiliary Building air 
intake, or manual ABI will cause a CVI signal in the refueling unit. These actions will 
ensure proper operation of the ABSCE. In the case where containment of both units is 
open to the Auxiliary Building spaces, a CVI in one unit will initiate a CVI in the other 
unit in order to maintain those spaces open to the ABSCE.  Although the ABGTS and ABSCE 
may be available to minimize the consequences of a fuel handling accident, it is not required to 
function in order meet control room and offsite dose limits based on the use of Regulatory Guide 
1.183 (Alternate Source Terms) methodology. 
 
The building supply air is provided by centrifugal fans located downstream of the heating/cooling 
coils.  These fans which operate only during normal operating conditions, are not engineered 
safety features. 
 
The general exhaust air from the AB is provided by four exhaust fans each rated at 50% of 
system capacity. These fans are located on the roof of the AB and discharge into the AB 
exhaust stack. 
 
An inlet damper in series with each AB exhaust fan is used to regulate the volume of air 
exhausted as required to maintain the required negative pressure within the building with 
respect to the outside environment.   
 
The isolation dampers and the ductwork between these dampers that make up part of the 
ABSCE are designed to the requirements of Safety Class 2b and Seismic Category I.  For the 
exhaust fans, the trip circuits for the primary circuit breaker and the shunt trip isolation switch 
arranged in series with the primary circuit breaker are designed as Class 1E.  All other portions 
of this system are Seismic Category I(L). 
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9.4.3.2.2 Building Cooling System (Chilled Water) 
 
The purpose of the Auxiliary Building chilled water cooling system is to supplement the general 
ventilation system and to maintain temperatures within design limits in the general spaces of the 
Auxiliary Building during normal plant operating conditions.  The cooling system consists of two 
100% capacity packaged water chillers, two 100% capacity primary loop circulating pumps, two 
100% capacity secondary loop circulating pumps, heating/cooling coils, fan-coil type air 
handling units, and associated piping, ductwork, and controls. 
 
9.4.3.2.3 Safety Feature Equipment Coolers 
 
The safety feature equipment coolers are described in Section 9.4.5.3. 
 
9.4.3.2.4 Shutdown Board Room Air-Conditioning System 
 
Shutdown board rooms are located on Elevation 757.0 of the Auxiliary Building with a firewall 
separating Units 1 and 2 equipment.  The electrical boards for either unit can provide the 
service necessary for the safe shutdown of both plant units following an accident in either unit.  
Environmental control is provided by four fan-coil air-handling units supplied with chilled water 
from two 100% redundant water chillers. 
 
Environmental control for the auxiliary control room is maintained by the SDBR air-conditioning 
system.  The four SDBR air-handling units are arranged so that each shutdown board room and 
battery board room is cooled by either of two redundant (train A or B) air-handling units.  Each 
pair of Train A and Train B units is located in its respective reactor unit's mechanical equipment 
room.  The air distribution system is arranged such that the auxiliary control room is cooled by 
two of the four fan-coil units from different equipment rooms.  Four unit heaters provide heating 
as required to maintain the minimum design ambient conditions.  Each SDBR air-conditioning 
system is connected to an emergency power source and rejects heat to the ERCW system. 
 
Upon loss of offsite power, emergency power to both SDBR air-conditioning system chillers is 
automatically reestablished in sequence by the diesel generator in accordance with UFSAR 
Table 8.3-3.  One of the two redundant chillers is normally operating and the other is in standby.  
The standby chiller starts if the operating chiller fails.  If one train of the SDBR air conditioning 
system is inoperable or taken out of service to perform maintenance activities, a risk 
assessment associated with the activity will be managed in accordance with paragraph (a)(4) of 
10 CFR 50.65, the “maintenance rule,” Reference [1].  The SDBR air-conditioning system is 
designed to meet Safety Class 2b and Seismic Category I requirements.   
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Each of two pairs of 100% capacity pressurizing fans is designed to maintain the SDBRs at a 
slight positive pressure with respect to the outdoors.  
 
Each of the two air-handling units and each of the two pressurizing air supply fans serving one 
set of SDBRs is powered by different power trains. 
 
Redundant tornado dampers are installed in the Elevation 757 shutdown board room 
pressurizing supply fan ductwork which extends to Elevation 772; this ductwork is designed for 
a pressure differential of 3 lb/inch2.  In addition, ductwork penetrating the Elevation 757 
personnel and equipment access rooms from the emergency gas treatment system and 
blowdown treatment rooms is designed for 3 lb/inch2.  Thus, the Elevation 757 electrical 
equipment areas are protected from tornado-induced depressurization. 
 
9.4.3.2.5 Auxiliary Board Rooms Air-Conditioning Systems 
 
The Auxiliary Building electrical boards, located on floor Elevation 772.0, are separated into two 
sub-areas per unit corresponding to Train A and Train B emergency power.  Four separate air -
conditioning systems are provided, one to serve each of the four board room sub-areas.  Train 
B areas which contain both Train A and Train B electrical equipment are cooled by Train A and 
Train B air conditioning subsystems.  Following an accident, the electrical boards in either 
subarea have the capability to support a safe shutdown of the unit.  Because each sub-areas is 
served by an attendant air conditioning system sized to remove 100% of the heat produced by 
electrical equipment in that sub-areas, full redundancy is provided. 
 
The Train A air-conditioning equipment located within the Elevation 772.0 mechanical 
equipment room and the Train B air-conditioning equipment located on the roof above are 
provided structural protection from environmental hazards, including tornado missiles, and 
floods.  The system is also designed to meet Safety Class 2b and Seismic Category I 
requirements. 
 
Each board room air-conditioning system contains a refrigerant compressor, air-cooled 
condenser, fan-coil air handling unit with direct expansion cooling coils, two 100% pressurizing 
air supply fans, air supply distribution system and control and safety devices. 
 
Two 100%-capacity roof ventilator exhaust fans located on the roof of each of the four separate 
battery rooms on Elevation 772 provide continuous ventilation to prevent the possible 
accumulation of dangerous hydrogen gas. 
 
The two 100%-capacity pressurizing air supply fans per air-conditioning system serve a twofold 
purpose.  One is to replace a portion of air- conditioning system air exhausted through the 
battery room and the other is to pressurize the electrical board room to prevent infiltration of 
contaminated air.  The mixture of this makeup air and board room return air is conditioned upon 
passing through the air handling unit. 
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One pressurizing air supply fan and one battery room exhaust fan in each individual 
air-conditioning system are connected to Train A electric power, and the remaining fans are 
connected to Train B power.  Control system interlocks provide simultaneous operation of the 
pressurizing air supply fan and battery room exhaust fan.  The availability of this fan 
combination on either power train ensures continuous ventilation in each battery room 
regardless of operability of the direct-expansion air-conditioning equipment.  In the event of 
air-conditioning system failure, pressurizing fan air is drawn through the normal board room 
supply ducts by the battery room exhaust fan. 
 
Condensing unit cooling air for the Train A air-conditioning system of each plant unit is routed 
from intakes located on the roof at Elevation 786, through the condenser, and discharged 
through a roof-mounted exhaust housing.  The Train B system condenser cooling air is drawn 
through an intake on the side of the equipment housing on the roof and is discharged through 
an exhaust opening atop the equipment housing. 
 
Each Train A and each Train B room air conditioning system air handling unit is designed to 
maintain the room temperature within the range for which the equipment is environmentally 
qualified.  The minimum temperature is 50°F for the board rooms and the battery rooms.  The 
maximum temperature for each room is 104°F.  This ensures that the equipment and 
components are not exposed to environmental conditions that could degrade the operability of 
safety-related equipment. 
 
Each battery room exhaust fan has a damper capable of withstanding pressure differentials 
imposed by tornado conditions.  The dampers are mounted below the fans at Elevation 786.0.  
Small ventilation holes are provided in each damper frame between the exhaust fan and the 
damper to allow continuous venting of hydrogen gas even when the damper is closed.  Each of 
these dampers is interlocked with its respective exhaust fan such that it will provide isolation of 
the fan when it is not operating.  These dampers are locally operated and will automatically 
close when the exhaust fans are turned off upon tornado warning. 
 
The fifth vital battery room exhaust fans also have dampers capable of withstanding pressure 
differentials imposed by tornado conditions.  The dampers are mounted below the Elevation 
786.0 between the ceiling and the in-line fan. 
 
The fifth vital battery room is cooled by air which is drawn from the 480V Board Room 1A 
through an opening in the common partition wall at the “T” line and is exhausted directly to the 
outside.  This configuration is similar to that of the four battery rooms discussed above, with the 
exception that the exhaust fans are in-line axial fans and are located in the room.  The cooling 
system is designed to maintain temperatures in this room within the range of 50F to 104F, and 
for continuous venting of hydrogen gas. 
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9.4.3.2.6 Shutdown Transformer Room Ventilating Systems 
 
The shutdown transformers, located on Elevation 772.0, are located in Unit 1 and Unit 2 sub-
areas.  Each one of these two sub-areas contains three Train A, three Train B, and one non-
divisional transformers. 
 
Outside air enters each sub-areas through air intake structures located on the Auxiliary Building 
roof.  Each roof-mounted exhaust ventilator is energized from the same train of the emergency 
power system that supplies power to the transformer for which it provides ventilation.  
Exceeding the temperature setpoints in a room automatically starts the exhaust fans, and opens 
the air operated dampers in the two air intake structures.  Manually starting the exhaust fans 
also opens the air-operated dampers in the two air intake structures. 
 
Electric motor-driven centrifugal-type roof exhaust fans in the individual transformer rooms are 
staged by thermostatic control to maintain the transformer temperatures within the range for 
which the safety-related equipment is environmentally qualified. 
 
The pneumatically-operated air intake dampers have the capability of being manually powered 
to the open position without regard to thermostatic control by starting a fan. 
 
This ventilation system is designed to maintain the temperature in the transformer rooms within 
the range 19°F minimum and 110°F for which the equipment is environmentally qualified.  
 
The system is designed to meet Safety Class 2b and Seismic Category I requirements. 
 
9.4.3.2.7 Auxiliary Building Miscellaneous Ventilation and Air Conditioning Systems 
 
The control rod drive equipment room design temperature limits are maintained by two 100% 
capacity non-safety related air-conditioning units located in each room.  During normal 
operation, one of the air-conditioning units in each room is in operation with the other on 
standby.  Each unit is automatically controlled by a self-contained thermostat.  Electric unit 
heaters are located in each room to provide heating during cold weather. 
 
The hot instrument shop is cooled by a chilled water cooling coil which utilizes 100% makeup air 
to prevent the recirculation of any contaminants.  The hot instrument shop exhaust is provided 
by a lab exhaust hood which is connected to the general building exhaust duct system. 
 
The sample room is ventilated by five lab hoods, each with an exhaust fan.  Air enters the 
sample room through doors with transfer grilles and back draft dampers.  Each hood is provided 
with a separate exhaust fan and HEPA filter assembly.  A differential pressure gauge is used to 
indicate the need for filter replacement.  Each hood exhaust fan discharges into the general 
building exhaust system. 
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The Additional Equipment Buildings are cooled by non-safety related packaged air-conditioning 
units. 
 
The Reactor Building steam valve rooms are cooled by independent ventilation systems, each 
consisting of two roof mounted exhaust fans.  (See Failure Modes and Effects Analysis in Table 
9.4-10).  The fans draw outside ventilation air for room cooling through a wall opening near the 
floor.  Space temperature is controlled by dampers which are manually opened or closed in 
response to inside ambient conditions.  The exhaust fans operate until a low temperature 
setpoint is reached when the fans automatically stop. 
 
9.4.3.3  Safety Evaluation 
 
Functional analyses and failure modes and effects analyses have shown that the auxiliary and 
radwaste area ventilation system has the capabilities needed for normal operations and for 
accident mitigation.  These are described in the sections that follow. 
 
9.4.3.3.1 Auxiliary Building General Ventilation System 
 
A functional analysis of the general ventilation system shows that: 
 
1. Adequate ventilation is provided to achieve acceptable air flow patterns needed for 

airborne activity control.  See Section 9.4.3.2.1. 
 
2. There are three different signals that will automatically cause the system to change from 

the normal operating mode to the accident mode, the Phase A containment isolation 
signal, the high temperature signal from the Auxiliary  Building air intakes, and the high 
radiation signal  from the fuel handling area radiation monitors.  Either a Train A or a 
Train B signal from any of these sources will cause the system to change to the accident 
mode of operation. 

 
3. Ventilation fan operations cease and isolation dampers in the intake and exhaust ducting 

close in the accident mode of operation.  Air flow patterns and air cleanup operations 
appropriate for accident mitigation during the accident mode of operation are established 
and maintained by the ABGTS.  See Section 6.2.3 for further information. 

 
4. A smoke detection signal from either the Unit 1 or the Unit 2 Auxiliary Building air intake, 

will shut down that unit’s supply fans and close their discharge isolation dampers. 
 
5. During normal mode operations, substandard airflows are detected by a low flow sensor 

and this sensor signals the MCR for operators to verify automatic start up of fan(s).  
Each redundant Auxiliary Building general ventilation supply and exhaust fan is 
automatically started upon low flow detection of the operating fan. 
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The failure modes and effects analyses performed on safety related systems interfacing with the 
general ventilation system have shown that:  
 
1. A failure of any one of the two radiation monitors above the spent fuel pool does not 

prevent a high radiation signal from being relayed to necessary isolation components. 
 
2. A failure of the whole or any part of either Train A or Train B components to complete 

isolation does not prevent total isolation.  Each supply and exhaust line to the envi-
ronment is equipped with both Train A and Train B low leakage isolation dampers. 

 
3. Essential portions of the system remain functional after a seismic event because of their 

design to Seismic Category I requirements.  Nonessential portions of the system and 
other systems located close to essential components and not designed to Seismic 
Category I standards are designed to Seismic Category I(L) standards to prevent their 
failure from precluding operation of essential system components. 

 
4. All essential isolation valves and their associated ductwork are located above the 

maximum flood level in a Seismic Category I building that is designed to resist damage 
by tornado missiles. 

 
5. A loss of power causes closure of the isolation dampers by virtue of their fail-safe design 

(closed when unpowered).  Preferred air flows will be maintained by the ABGTS. 
 
9.4.3.3.2 Building Cooling System 
 
This system serves no safety-related function.  The air handling units and their associated 
piping, valves, ductwork, and dampers are all designed to Seismic Category I(L) requirements 
to prevent their failure from endangering safety-related equipment. 
 
9.4.3.3.3 Safety Feature Equipment Coolers 
 
This system is discussed in Section 9.4.5.3. 
 
9.4.3.3.4 Shutdown Board Room Air-Conditioning System 
 
A functional analysis of the shutdown board room air-conditioning system shows that: 
 
1. During all modes of operation, the system will maintain adequate air temperatures to 

assure optimum operation of the safety-related equipment it serves.  See Section 
9.4.3.2.4. 

 
2. There are redundant pressurizing air supply fans serving each of the two subareas to 

maintain a slightly positive pressure in the shutdown board areas to minimize 
contaminated inleakage. 
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The failure modes and effects analyses provided in Table 9.4-9 has shown that: 
 
1. During all operational modes, substandard cooling or pressurizing air flows are detected 

by local sensors and a corresponding warning is provided to the main control room. 
 
2. A failure of one air handling unit initiates the startup and loading of the standby 

redundant unit.   
  
3. The failure of one of the two pressurizing air supply fans serving each shutdown board 

area is detected by local sensors and a signal is provided to activate the standby 
redundant fan. 

 
4. The essential components of the system are designed to Seismic Category I standards 

to assure that they remain functional after a seismic event.  
 
5. All components of this system are located above the maximum probable flood level and 

are in a Seismic Category I building that is designed to resist damage by tornado 
missiles. 

 
6. Electrical components of this system are powered by one of two trains of emergency 

electrical power to ensure their operability upon loss of offsite power. 
 
9.4.3.3.5 Auxiliary Board Rooms Air-Conditioning System 
 
A functional analysis of the auxiliary board rooms air-conditioning system shows that: 
  
1. During all modes of operation, the system maintains adequate air cooling to assure 

optimum operation of the safety-related equipment it serves.  See Section 9.4.3.2.5. 
 
2. Two redundant pressurizing air supply fans serve each of the four sub-areas to maintain 

a slightly positive pressure in the sub-area to minimize contaminated inleakage. 
 
3. The four battery rooms receive continuous ventilation air supplies to prevent any 

accumulation of hydrogen gas. 
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The failure modes and effects analysis in Table 9.4-5 has shown that: 
 
1. During all operations, substandard cooling or pressurizing air flows are detected by local 

sensors and a corresponding warning is provided in the main control room.    
 
2. Failure of the air handling unit serving one of the two sub-areas per plant unit does not 

prevent the remaining sub-area and its air handling unit from accomplishing all the 
safety-related functions of the auxiliary board area for that unit.  Essential Train A 
electrical equipment located in the Train B 480V board rooms is spot cooled by the Train 
A HVAC system, assuring it's operability should the Train B HVAC system fail.  

 
3. The failure of one of the two pressurizing air supply fans serving each of the four 

auxiliary board sub-areas is detected by local sensors and a signal is provided to 
activate the standby redundant fan. 

 
4. A battery room exhaust fan failure causes automatic activation of the standby exhaust 

fan and activates an alarm in the MCR.  If the air supply to a battery room from the 
corresponding air handling unit is lost, air is provided by the associated pressurizing air 
supply fan. 

 
5. Essential portions of the system are designed to Seismic Category I standards to assure 

that they remain functional after a seismic event. Nonessential portions of this system 
and other systems located close to essential components are designed to Seismic 
Category I(L) requirements to prevent their failure from precluding operation of essential 
system components. 

 
6. All components of this system are located above the maximum probable flood level and 

are in a Seismic Category I building that is designed to resist damage by tornado 
missiles. 

 
7. Upon a loss of offsite power, all essential functions provided by this system are powered 

by two trains of emergency electrical power. 
 
9.4.3.3.6 Shutdown Transformer Room Ventilating System 
 
A functional analysis of the shutdown transformer room ventilating system shows that adequate 
ventilation air flow is provided to the transformer rooms to maintain environmental conditions 
conducive to optimum transformer operation. 
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The failure modes and effects analyses in Table 9.4-6 indicate that: 
 
1. Failure of one or more fans in each room results in room temperature rise which is 

detected by temperature sensors located in the room.  This alerts the operators to 
activate other available exhaust fans in the same room to replace the damaged unit(s). 

 
2. Loss of flow through one of the two intake structures serving each transformer room 

would be no safety concern since the second intake opening also opens (both intake 
structures open simultaneously). 

 
3. All required portions of this system are designed to Seismic Category I requirements to 

assure that they remain functional after a seismic event.  Other components, and 
systems, located close to this system are qualified to either Seismic Category I or I(L) 
standards; therefore, their failure can not preclude operation of this system. 

 
4. All components of this system are located above the maximum probable flood level and 

are in a Seismic Category I building that is designed to withstand the effects of tornado 
missiles.  Where components are subject to tornado-generated missile damage, 
operator actions have been defined in the event of damage. 

 
5. In the event of a loss of offsite power, emergency electrical power is provided to the 

transformers and their associated exhaust fans.  One of the two subareas serving each 
unit is provided with Train A power and the other with Train B power. 

 
9.4.3.3.7 Auxiliary Building Miscellaneous Ventilation and Air-Conditioning System 
 
The miscellaneous ventilation and air-conditioning systems do not perform a safety function, 
however, the system components are designed to seismic category I(L) as necessary for the 
protection of safety related features. 
 
The main steam valve vault ventilation exhaust airflow is regulated to maintain an adequate 
temperature environment for the main steam safety valves.  During low temperature conditions, 
the exhaust fans are shutdown and electric heating is provided.  The ambient temperature in the 
valve vault is periodically monitored in accordance with the Technical Requirements Manual 
area temperature monitoring program. 
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9.4.3.4  Inspection and Testing Requirements 
 
The systems are tested initially as part of the preoperational test program. See Section 14.2 for 
testing acceptance criteria. 
 
The Auxiliary Building environmental control systems are in continuous operation and are 
accessible for periodic inspection.  After maintenance or modification activities that affect a 
system function, testing is done to reverify the system or component operation.   
  
See Sections 6.2.3.4 and 9.4.5.3.4 for inspection and testing requirements of the ABGTS and 
the ESF coolers. 
 
Details of the radiation monitors are discussed in Section 11.4. 
 
9.4.4  Turbine Building Area Ventilation System 
 
9.4.4.1  Design Bases 
 
The Turbine Building heating, cooling and ventilating systems are designed to maintain an 
acceptable building environment for the protection of plant equipment and controls; for the 
comfort and safety of operating personnel; and to allow personnel access for the operation, 
inspection, maintenance, and testing of mechanical and electrical equipment.  The areas served 
by these systems are not considered potentially radioactive because the reactor is of the 
pressurized water type which does not normally produce radioactive steam.  Potential sources 
of radioactivity were not, therefore, considered in establishing air flow paths, and the air flows 
are not monitored for radiation.  For additional information on facility design features for 
radiation protection, refer to Section 12.3.1. 
 
The building's environmental control systems are designed to maintain building temperatures 
between a minimum of 50°F and a maximum of 110°F, by use of forced ventilation, mechanical 
cooling, and heating systems. 
 
9.4.4.2  System Description 
 
The Turbine Building can be considered to contain four large rooms: Elevation 755.0 turbine 
room, Elevation 729.0 spaces, Elevation 708.0 spaces, and Elevation 685.5 spaces.  See 
Figure 9.4-18.  Because the Elevation 755.0 floor is predominantly concrete and thus isolated 
from the floors below, the Turbine Building ventilation is provided by two separate systems.  
One system serves Elevation 755.0 spaces, and the other system provides ventilation for the 
spaces on Elevation 729.0 and Elevation 708.0.  Because the Elevation 708.0 floor is 
predominantly grating, air supplied to Elevation 708.0 spaces also provides ventilation for 
spaces on Elevation 685.5. 
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Both ventilation systems operate on the basis of mechanically supplying the required flow of 
outside air to spaces being ventilated, and exhausting the building air to outdoors. 
 
Each supply and exhaust fan is provided with a motor operated damper designed to 
automatically close when the fan is stopped, in order to prevent air back flow.  Outside air is 
distributed to areas of heat concentration either by duct distribution systems or by induction 
using the negative pressure caused by operation of roof exhaust fans, through strategically 
located air intake openings. 
 
9.4.4.2.1 Elevation 755.0 Ventilation 
 
The ventilation system for elevation 755.0 consists of two mechanical air supply systems, one 
on the north side and the other on the south, free-air-intake openings on the east and west 
walls, and exhaust fans on the elevation 820.0 roof. Total air exhausted is 570,000 cfm, 
whereas only 206,000 cfm is mechanically supplied through supply ducts. The remaining 
364,000 cfm is drawn through the east and west free-air-intake openings by the negative 
pressure created by the operation of exhaust fans.   
 
9.4.4.2.2 Elevation 729.0 and Elevation 708.0 Ventilation 
 
The elevation 729.0 and elevation 708.0 ventilation system consists of two mechanical air 
supply systems, one on the north side and the other on the south, and exhaust fans on the 
elevation 755.0 roof. A total of 412,000 cfm is exhausted, and a total of 412,000 cfm outside air 
is supplied.  
  
9.4.4.2.3 Elevation 685.5 Ventilation  
  
There is no direct air supply to, or exhaust from, the Elevation 685.5 areas.  However, the 
Elevation 708.0 floor above it is predominately grating; therefore, the air supplied to Elevation 
708.0 spaces, and the circulation effected by the space and pump coolers located on Elevation 
685.5, together, provide adequate ventilation for spaces on this floor.  
 
9.4.4.2.4 Cold Weather Building Pressurization  
 
During cold weather, all supply and exhaust systems can be isolated by closing the motor 
operated dampers to conserve heat.  However, the two supply fans serving north Elevation 
708.0 floor may be operated at half speed since two hot water heating coils located in the 
supply duct connected to each of these fans heat the incoming air.  With no exhaust fan 
running, the operation of these two supply fans will pressurize the entire Turbine Building to 
prevent infiltration of cold outside air.  However, the very slight positive pressure within the 
Turbine Building at the MCRHZ elevation does not challenge the MCRHZ required positive 
minimum pressure of + 1/8 inch water gauge with respect to the outdoors and adjacent areas 
during both normal, or emergency modes of operation. 
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9.4.4.2.5 Turbine Building Miscellaneous Ventilating Systems 
 
The three toilet rooms and three janitor's closets are each ventilated by roof-mounted, 
roof-ventilator type exhaust fans.  Plant air enters each room through a louvered door and is 
exhausted into the main room.  
 
The lubricating oil purification room at Elevation 708.0 is ventilated by a centrifugal fan mounted 
on the room wall, which discharges to the outdoors by means of a duct routed to a basement 
exhaust housing.  A fire damper, mounted in the exhaust opening, and the room firedoor are 
designed to shut off all airflow in case of fire. 
 
The elevator machinery room at Elevation 708.0 is ventilated by a wall-exhauster type fan.  The 
lubricating oil dispensing room at Elevation 708.0 is ventilated by a wall-exhauster type fan.  A 
fire damper mounted in the exhaust opening and the room's firedoor are designed to shut off all 
airflow in case of fire. 
 
9.4.4.2.6 Coolers 
 
Fan-coil type raw water cooled cooling units have been installed throughout the Turbine Building 
to supplement the building ventilation system during peak cooling load conditions.  Each cooling 
unit consists of a centrifugal fan and its motor, and a finned tube type water coil through which 
raw cooling water is circulated and over which air is passed and cooled. 
 
Space coolers located on different elevations help prevent concentration of heat produced by 
various plant equipment by recirculating air in their immediate vicinities and so establishing the 
desired airflow patterns. 
 
Pump coolers located in areas where miscellaneous Turbine Building pumps dissipate large 
amounts of heat, are each designed to remove heat produced by its pump to maintain maximum 
ambient temperature at 110°F.   
 
9.4.4.2.6.1   Space Coolers 
 
Space coolers are located on elevation 729.0, elevation 708.0, and elevation 685.5 floors. A 
thermostat located near the return airflow to each cooler controls a solenoid valve on the raw 
cooling water supply line to each coil and the cooler fan. The solenoid valve and the fan on each 
cooler are interlocked to operate together. 
  
9.4.4.2.6.2   Pump Coolers 
 
Pumps and the fans of the coolers assigned to them are interlocked to run simultaneously. 
However, raw cooling water to each cooling coil can be turned off and on manually to conserve 
water during off time. These coolers are not controlled thermostatically. 
 
9.4.4.2.7 Building Heating System 
 
The building heating system serves the Turbine Building and the air preheating coils belonging 
to the Auxiliary Building general ventilation system, and the Reactor Building purge air 
preheating coils. 
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The heating system is a high-temperature hot water, closed, forced-circulation loop.  The 
system consists of two 100% capacity water circulating pumps, two 70% capacity steam to 
water heat exchangers, tanks, heating coils, space and unit heaters, nitrogen pressurization, 
demineralized water makeup, chemical treatment, controls, and supply and return water 
distribution piping.    
 
Steam is normally taken from the turbo-generator cold reheat cycle during operation of either 
unit, or is taken from the plant auxiliary boiler during plant shutdown or when both units are 
operating at less than 55% power.  The heating system heat exchangers, pumps, and tanks are 
located at Elevation 729.0 along the north end of Unit 2. 
 
The heating system is designed to maintain the Turbine Building at a minimum temperature of 
50°F with both units shutdown and a 13°F outdoor temperature.  Heat is distributed by 
thermostatically controlled hot water unit and space heaters strategically located throughout the 
Turbine Building and by hot water heating coils mounted in the north elevation 708.0 air supply 
ducts.  See Figures 9.4-19 and 9.4-20. 
 
Fresh air may be supplied (136,000 cfm for plant) through the north elevation 708.0 air supply 
ducts. The hot water heating coils mounted in the ducts heat the incoming air. 
 
The auxiliary building air preheating portion of the heating system consists of a secondary 
forced-circulation loop system for each plant unit containing two pumps and a 3-way 
temperature control valve. The valve is thermo-statically controlled to supply outdoor air heated 
to approximately 60°F. 
  
9.4.4.3  Safety Evaluation 
 
The Turbine Building ventilating and heating systems are designed to assure their reliable 
operation during normal plant operation and are not safety related. The free air intake dampers, 
located along the east and west walls of the elevation 755.0 turbine room are designed to close 
if a power failure occurs. There is no safety related equipment located in their immediate 
vicinity. Portions of the building heating system piping which supply hot water to the Auxiliary 
Building Unit 1 and 2 air intake air preheating coils, are supported to seismic Category I(L) 
requirements to preclude any adverse effects on nearby safely related equipment. 
 
9.4.4.4  Inspection and Testing Requirements 
 
The Turbine Building environmental control systems are in continuous operation and are 
accessible for periodic inspection.   
  
9.4.5  Engineered Safety Feature Ventilation Systems 
 
The function of the engineered safety features ventilation systems is to provide a suitable and 
controlled environment for engineered safety feature components during normal plant operation, 
during adverse environmental transients, and following design basis accidents. 
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9.4.5.1  ERCW Intake Pumping Station (IPS) 
 
9.4.5.1.1 Design Bases 
 
The ERCW and the high pressure fire protection (HPFP) pump area at Elevation 741 and the 
raw cooling water and cooling tower makeup pump area at Elevation 728 are open to the 
outside environment and are  therefore cooled by natural convection.  The ERCW and HPFP 
pump area, the electrical equipment room, and the 100% redundant mechanical equipment 
rooms are the only areas containing safety-related equipment.  The nature of the ventilation 
system in the ERCW and HPFP pump area provides assurance that a single active failure 
cannot result in loss of the ERCW and HPFP system functional performance capabilities. 
 
The mechanical and electrical equipment rooms heating and ventilation systems are not safety-
related.  Their primary function is to maintain the room temperatures within the maximum and 
minimum design values during normal plant operation.  Operator action is taken to periodically 
monitor the IPS mechanical and electrical equipment rooms space temperatures to ensure that 
the maximum and minimum design values are not exceeded.  
  
The ERCW and HPFP pump areas may experience a maximum ambient air temperature of 
120°F when the surrounding outside air is 95°F.  Since they are exposed to the outside 
environment the pumps and their associated equipment are designed to withstand low ambient 
air temperatures, or else they are protected by periodic temperature monitoring and providing 
supplemental heating, as necessary.  
 
Electrical and mechanical equipment rooms are individually ventilated and heated during 
operation to maintain the room temperatures within the range of 40 to 115F.  Low temperature 
is limited by means of thermostatically controlled electric duct heaters and unit heaters, to above 
32°F during extreme outside conditions by periodic temperature monitoring and providing 
supplemental heating, as necessary.  
 
Because the IPS contains no sources of potential radioactivity, there are no safety-related 
airflow directions that must be maintained and no required radiation monitors.    
 
The IPS is a Seismic Category I structure that is protected from the threats of tornado missiles 
and floods.  A grid-type roof system is utilized to provide both missile protection and allow 
natural ventilation to the ERCW and HPFP pump area.  The roof is composed of a series of 
horizontal 'I' beams rotated 45° about their longitudinal axes.  The beams are supported by steel 
members which are in turn supported by concrete walls.  The grillage is designed to meet 
Seismic Category I(L) requirements.  The heating and ventilation equipment, ductwork, 
dampers, supply and exhaust fans, duct heater, and unit heater serving the electrical equipment 
and the mechanical equipment rooms meet Seismic Category I(L) requirements. 
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9.4.5.1.2 System Description 
 
The IPS heating and ventilating systems for the electrical and mechanical equipment areas are 
shown in Figure 9.4-21.  The pump areas are cooled by natural convection. 
 
The electrical equipment room and mechanical equipment rooms are individually ventilated by 
separate ventilation systems.  Each system is provided with 100% capacity supply and exhaust 
fans.  The supply fan delivers air through a short vertical duct which encases the duct heater, a 
motor operated isolation damper, and a discharge grille.  Two electric unit heaters are provided 
in each room.  The duct heater and the unit heaters are thermostatically controlled.  
 
Periodic temperature monitoring is necessary to ensure that the equipment room temperatures 
are maintained within design limits.  Equipment room space temperatures are monitored during 
all plant conditions.  Ventilation fans are shut down during subfreezing outdoor temperatures, 
and portable electric heaters and power generators are utilized as necessary during potential 
loss of heating to prevent freezing conditions in the equipment rooms.  Non-essential cooling 
loads are manually shut down as necessary to maintain the space temperatures within design 
limits if ventilation is not available.   
 
9.4.5.1.3 Safety Evaluation 
 
The analysis of the ventilation system shows that: 
 
1. Adequate flow-through ventilation is provided for the ERCW and HPFP pump area by 

natural convection during all credible environmental conditions.  Compensatory actions 
are taken during severe environmental conditions.  A structural failure of the grillage roof 
will not prevent supply of adequate ventilation air to the pump deck. 

 
2. Adequate heating and forced air ventilation are provided to each mechanical equipment 

room and electrical equipment room to maintain acceptable temperatures during normal 
operation.  Compensatory actions are taken during abnormal or accident conditions, as 
needed.  See Section 9.4.5.1.2 and Table 9.4-2. 

 
A failure modes and effects analysis as shown in Table 9.4-2 indicates that the IPS ventilation 
systems have the capabilities needed for normal operations, abnormal, and accident conditions.  
The IPS ventilation systems are not classified as safety-related.  However, operator actions are 
taken to periodically monitor mechanical and electrical equipment room temperatures, and 
provide supplementary heating, shutdown fans, or shed nonsafety-related heat loads, as 
necessary, to maintain room temperatures between the minimum and maximum design values.  
The systems are also designed to maintain their structural integrity during a seismic event to not 
damage safety-related equipment in their vicinity.  
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9.4.5.1.4 Inspection and Testing Requirements 
 
The IPS ventilating and heating system is accessible for periodic inspection and testing. 
 
9.4.5.2  Diesel Generator Buildings 
 
9.4.5.2.1 Diesel Generator Building 
 
9.4.5.2.1.1 Design Bases 
 
The Diesel Generator Building (DGB) ventilating system is designed to provide adequate 
ventilation to the DGB spaces to maintain the required environmental conditions for safety-
related equipment, and prevent hydrogen buildup in the battery area during normal operation 
and design basis events (DBE) conditions.  
 
The diesel units are redundant and are each served by a separate ventilation system consisting 
of two 50% capacity exhaust fans.  Each ventilation system maintains a proper environment for 
the operation of safety-related components.  Each diesel engine room ventilation subsystem 
consists of two room exhaust fans and one generator and electrical panel cooling fan.  Each 
EBR is ventilated by a separate fan.  Battery area is ventilated by its associated diesel 
generator room exhaust fans.  These are safety-related fans which are designed to provide 
adequate ventilation to maintain the required ambient temperature limits. 
 
A backdraft damper is installed in the duct between the air intake room 1A-A and the carbon 
dioxide storage room in order to prevent carbon dioxide backflow into the diesel generator air 
intake room in the event of a carbon dioxide system rupture. 
 
Each diesel generator unit room and electrical board rooms are separately ventilated in order to 
limit average room temperatures to a design maximum of 120°F respectively when outdoor air 
entering the room is 95°F and the diesel generator is in operation.  Remaining areas of the DGB 
are ventilated to maintain maximum air temperatures within design limits.  Personnel comfort 
conditions are maintained as required during low outside temperatures by means of 
thermostatically controlled electric unit heaters.  Battery areas are ventilated by the operation of 
the diesel generator room exhaust fans.  There is not a separate battery area ventilation 
system.  The diesels are started up and load-tested at least every 31 days.  Although the DG 
room exhaust fans may not auto start and run during DG surveillance testing in the winter 
months, normal operation of the exhaust fans during surveillance testing of the DGs at the other 
times of the year in addition to the fans running during the summer months (without concurrent 
DG operation) will assure that the hydrogen concentration does not reach the Lower Explosion 
Limit (LEL) of 2% by volume. In addition, the exhaust fans operate whenever their room 
thermostats call for cooling, as described in Section 9.4.5.2.1.2.   
 
The generator for each engine room is supplied with outside air and the electrical control panels 
within the engine rooms are forced ventilated to assure adequate cooling. 
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Because the DGB contains no sources of potential radioactivity, there are no safety-related 
airflow directions that must be maintained and no required radiation monitors. 
 
The DGB is a Seismic Category I structure that is designed to withstand the effects of tornado 
missiles and flood.  The diesel generator room exhaust fans, the generator and electrical panel 
cooling fans, electrical board room exhaust fans, and all associated ductwork, fittings and 
dampers are located within the building and are designed to meet Safety Class 2b and Seismic 
Category I requirements.  The portions of these systems, located on the roof of the building, are 
protected against missile damage by missile shields.  These fans, their associated controls, and 
motor-operated dampers are connected to emergency power.  The use of concrete air intake 
and exhaust hoods provides additional protection from the effects of missiles. 
 
9.4.5.2.1.2 System Description 
 
One diesel generator room exhaust fan automatically starts upon diesel startup.  The second 
exhaust fan starts when the upper setpoint of a temperature switch mounted in the air exhaust 
room is reached or on low flow of the first fan.  The generator and electrical panel cooling fan 
can start along with either exhaust fan.  The temperature switches mounted in the air exhaust 
room monitor the temperature of the air as it leaves the diesel generator room. Each switch may 
actuate its respective room exhaust fan upon detection of high diesel generator room 
temperature conditions or may deenergize its respective fan, as necessary, in order to maintain 
the diesel generator room exhaust temperature between 50°F and 120°F.  During testing of the 
diesel generators, the diesel room exhaust fans start automatically in response to diesel start if 
the temperature at the local temperature switches located in the exhaust fan rooms is greater 
than the required setpoint.  Although the DG room exhaust fans may not auto start and run 
during the monthly testing in the winter months, normal operation of the exhaust fans during 
testing of the diesel generators at other times of the year in addition to the fans running during 
the summer months (without concurrent DG operation) prevents a buildup of hydrogen gas 
above the LEL of 2% by volume. 
 
All three fans automatically stop if the diesel generator room carbon dioxide fire suppression 
system is activated.  Switches for manual operator action are provided to override the carbon 
dioxide system interlocks and start fans, open dampers to restore ventilation and fulfill the safety 
function if the carbon dioxide is activated by a failure in the carbon dioxide or fire detection 
systems. 
 
The toilet room is ventilated by a manually controlled fan.  The electrical board rooms, lube oil 
storage room, and fuel oil transfer room are ventilated by manually controlled fans at all times 
except when their respective carbon dioxide fire suppression systems are activated.  The 
muffler rooms are ventilated as required to remove heat during warm weather.  Muffler room 
exhaust fans are manually operated from hand switches located on the electrical board that 
serves the particular fan, or start along with the diesel when in the auto mode. 
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Fire dampers are provided in each air supply and exhaust opening to the diesel generator room, 
electrical board room, lube oil storage room, and oil-transfer room.  Motor-operated dampers 
located at the air intake to each diesel generator room are automatically opened whenever 
either of the exhaust fans starts.  All fans except for the generator and electrical panel cooling 
fans are equipped with motor-operated shutoff dampers which close when their associated fan 
is not operating.  Similarly, all relief vents are provided with motor operated shutoff dampers 
except the electrical board room intake vents which are provided with fire dampers instead. 
 
The DGB heating and ventilating system is shown on Figures 9.4-22, -23, -24, -24A and 9.4-25.  
Two diesel generator room exhaust fans, and one electrical board room exhaust fan are located 
in the air exhaust room at Elevation 760.5 for each of the four diesel generator units.  These 
fans discharge to the outdoors.  One generator and electrical panel cooling fan is located within 
each diesel generator room. 
 
During tornadoes, the essential components of the system remain functional because the 
components are located in a Seismic Category I structure that is designed to resist damage by 
tornado missiles.  For tornado depressurization mitigation, intake, and exhaust dampers are 
opened to assist in pressure equalization. 
  
Fresh air is introduced through each air intake room and drawn to the corresponding diesel 
generator room.  The generator and electrical panel cooling fan draws air from the room intake 
vicinity for distribution to the generator air intake and to the electrical panel.  Following 
absorption of the heat load in the room the air is drawn into the air exhaust room by the room 
exhaust fan(s) and is discharged through the air exhaust hood. 
 
Each battery area is ventilated by the operation of its respective diesel generator room exhaust 
fan during the periodic diesel generator testing as required by the Technical Specifications.  
 
Each of the electrical board rooms is ventilated by a centrifugal exhaust fan.  The fan draws 
outside air into the board room through its associated electrical board room intake vent. 
 
Other building exhaust fans provide individual ventilation for the lubricating oil storage room, fuel 
oil transfer room, carbon dioxide storage room, toilet room, and muffler rooms. 
 
The thermostatically controlled electric unit heaters located within the diesel generator rooms 
are designed to maintain the 50°F minimum temperature.  Electric unit heaters in the equipment 
access corridor, storage rooms, radiation shelter rooms, and toilet room are designed to 
maintain normal temperature within these areas at not less than 40°F. 
 
Thermostats in the diesel generator air exhaust rooms are designed to automatically stop all 
operating diesel generator room exhaust fans upon a drop in room exhaust air temperature to a 
low setpoint, and to automatically start the exhaust fans upon a room temperature rise to a high 
setpoint.  The thermostats will also start the standby exhaust fan during diesel generator 
operation, when the room exhaust air temperature exceeds the high setpoint. 
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9.4.5.2.1.3 Safety Evaluation 
 
A functional analysis and a failure modes and effects analysis have shown that the Diesel 
Generator Building ventilation system has the capabilities needed for normal operations and for 
accident mitigation.  The functional analysis shows that: 
 
1. Adequate ventilation is provided to maintain the required environmental conditions for 

optimum equipment operation during all operational modes.  See Section 9.4.5.2.1.1. 
 
2. The battery area is adequately ventilated (except for system shutdown after a CO2 

system actuation signal) to prevent hydrogen buildup in the diesel generator room.  
 
3. The lack of a dedicated battery hood exhaust fan will not prevent forced air circulation 

past the batteries.  During testing of the diesel generators, the diesel room exhaust fans 
start automatically in response to diesel start if the temperature at the local temperature 
switches located in the exhaust fan rooms is greater than the required set point.  
Concurrent with fan operation, dampers in the diesel room exhaust structure and at the 
air intake to each diesel generator room also open to facilitate adequate air flow to pass 
through the diesel generator room.  Although the DG room exhaust fans may not auto 
start and run during the monthly testing in the winter months, normal operation of the 
exhaust fans during testing of the diesel generators at other times of the year in addition 
to the fans running during the summer months (without concurrent DG operation) 
prevents a buildup of hydrogen gas above the Lower Explosion Limit (LEL) of 2% by 
volume. 

  
4. Essential portions of this system remain functional during and after a seismic event 

because of their design to Seismic Category I requirements.  Nonessential portions of 
this system and other system located close to essential components are designed to 
Seismic Category I(L) requirements to prevent their failure from precluding operation  of 
essential system components. 

 
The failure modes and effects analysis, as shown in Table 9.4-4, confirms that: 
 
1. During diesel generator operation, low air flows through the fans serving the diesel 

generator room and generator and electrical panels is detected by flow sensors.  The 
failure will annunciate in the MCR. 

 
2. A failure of an electrical board room exhaust fan, and the resulting heat buildup in the 

room to above 110°F, may cause loss of the associated diesel generator.  However, the 
redundant train diesel generator provides power to safely shut down the unit. 

 
3. During flooding conditions, all essential components of this system will remain 

functional because they are located above the maximum possible flood level. 
 
4. During tornadoes, the essential components of the system remain functional because 

they are located in a Seismic Category I structure that is designed to resist damage by 
tornado missiles.  For tornado depressurization mitigation, intake, and exhaust dampers 
are opened to assist in pressure equalization. 
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5.  Upon loss of offsite power, each diesel generator provides emergency electrical 
power to its associated ventilation components.  All are connected to their 
respective diesel generator engineered safety power supply, so operation of a 
diesel generator assures power to the corresponding fans. 

 
9.4.5.2.1.4 Tests and Inspections 
 
This system is tested initially as part of the preoperational test program.  See section 14.2 for 
testing acceptance criteria. 
 
The Diesel Generator Building ventilating and heating systems are accessible for periodic 
inspection.  After maintenance or modification activities that affect a system function, testing is 
performed as necessary to reverify the system or component operation.   
 
9.4.5.3  Auxiliary Building Engineered Safety Features (ESF) Equipment Coolers 
 
9.4.5.3.1 Design Bases 
 
The Auxiliary Building ESF equipment coolers are designed to maintain acceptable 
environmental conditions for (1) personnel access, operation, inspection, maintenance and 
testing and (2) the protection of safety-related mechanical and electrical equipment and 
controls.  The system utilizes fan/coil type safety-related air cooling units.  Air cooling units are 
provided for the following rooms and areas: 
 
1. Residual heat removal pump room 
 
2. Safety injection pump room  
 
3. Containment spray pump room 
 
4. Centrifugal charging pump room 
 
5. Reciprocating charging pump room* 
 
6. Unit 1 auxiliary feedwater and component cooling water pumps area 
 
7. Unit 2 auxiliary feedwater and boric acid transfer pumps area 
 
8. Component cooling water booster and spent fuel pool pumps area 
 
9. Emergency gas treatment system filter room 
 
10. Elevation 692.0 penetration rooms 
 
11. Elevation 713.0 penetration rooms 
 
12. Elevation 737.0 penetration rooms 
 
13. Pipe chases 
 
*Not safety-related 
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All air coolers listed above, except the reciprocating charging pump coolers  (indicated with an 
asterisk), are ESF equipment and are provided with coordinated emergency power and ERCW 
water sources (see Sections 8.3 and 9.2).  Pumps 1 through 5 in the above list are each located 
in a separate room with their corresponding cooler.  Safety-related pump rooms are paired with 
a 100% redundant room containing another pump/cooler set.  Pumps and equipment listed in 
Items 6 through 13 are each provided with two 100% coolers in the room/area.  In addition to 
the above coolers, this system includes two 100% emergency exhaust fans, one safety-related 
and the other nonsafety-related, in each turbine-driven auxiliary feedwater pump room.  Each of 
these fans is capable of providing the required air flow in the room for the volume changes 
method of cooling.   
 
Rooms and areas containing ESF equipment are ventilated by airflows induced by the building 
ventilation exhaust subsystem during normal plant operation and when equipment is not 
required to operate.  All air cooling units are thermostatically controlled to automatically operate 
upon room temperature rise above the setpoint.  Air cooling units for pumps 1 through 4 will 
automatically start to provide the necessary additional cooling in the space whenever their 
associated pumps are operated.  All other coolers for ESF equipment will automatically start on 
an Auxiliary Building isolation signal.  If cooler starts due to ABI signal, it remains on until ABI is 
reset or hand switch position is changed.  If cooler starts due to high temperature, a thermostat, 
located near the return airflow to each cooler, allows the cooler to remain in operation until the 
low limit temperature setpoint is reached.  The cooling water valve and fan are interlocked to 
operate together for all coolers, except for the residual heat removal and centrifugal charging 
pump rooms, whose cooling water valves are electrically disconnected in the open position due 
to 10 CFR 50 Appendix R considerations.   
 
The ESF equipment ventilation system is designed to maintain temperatures within the range 
for which the equipment is environmentally qualified, to ensure that equipment and components 
are not exposed to environmental conditions that could degrade the operability of safety-related 
equipment. 
 
All components of this system, including air cooling units, fans, ductwork, dampers, valves, and 
grilles, are designed to meet Seismic Category I and Safety Class 2b requirements.  The 
system is completely enclosed in a Seismic Category I structure that is designed against flood 
and tornado missile threats.  
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9.4.5.3.2 System Description 
 
The Auxiliary Building ESF coolers are shown on Figures 9.4-10, 9.4-13, 9.4-14, 9.4-16,  
9.4-26, and 9.4-27.  The individual coolers are listed below: 
 
  Number   
   
RHR Pump Room      4 
Safety Injection Pump Room                4 
Containment Spray Pump Room               4 
Centrifugal Charging Pump Room            4 
Reciprocating Charging Pump Room    2 
Unit 1 Auxiliary Feedwater and            2 
  Component Cooling Water Pumps 
Unit 2 Auxiliary Feedwater and  2 
  Boric Acid Treatment Pumps 
Emergency Gas Treatment Room  2 
Component Cooling Water Booster  2 
  and Spent Fuel Pool Pumps 
Pipe Chase      4 
Elevation 692.0 Penetration Room  4 
Elevation 713.0 Penetration Rooms  4 
Unit 1 Elevation 737.0 Penetration Rooms  4 
 
The turbine-driven auxiliary feedwater pump (TDAFWP) rooms are normally cooled by the 
Auxiliary Building general ventilation system.  For emergency ventilation, two roof ventilator type 
exhaust fans are located on the roof of each room (See Figure 9.4-13), venting into the general 
spaces of the Auxiliary Building.  One of the two fans per room operates on 115v, 60 Hz ac 
emergency power while the other operates on 115V dc station vital battery power.  The ac-
powered fan is nonsafety-related and the dc-powered fan is safety-related.  Both fans in each 
room are thermostatically controlled to automatically operate upon room temperature rise above 
setpoint.  The dc powered fan also automatically runs upon pump start.  Each fan is rated at 
1200 cfm and designed to circulate a sufficient quantity of building air through their rooms to 
limit the maximum temperature rise to approximately 20°F above ambient. 
 
In the event of a steam line break within the room, two isolation valves are provided in the 
common portion of the steam supply piping to the TDAFWP, to close on high room temperature. 
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9.4.5.3.3 Safety Evaluation 
 
A functional analysis and failure modes and effects analysis have shown that the Auxiliary 
Building ESF coolers have the capabilities needed for normal operations and for accident 
mitigation.  These are described in the paragraphs that follow. 
 
A functional analysis of the system shows that: 
 
1. Adequate ventilation is provided during normal operations by the Auxiliary Building 

general ventilation system.  When the applicable equipment is operating, the ESF 
equipment area and TDAFWP room fans provide adequate temperature control to 
assure reliable equipment operation.    

 
2. The containment isolation Phase A signal, high radiation in the spent fuel pool area, a 

CVI signal from the operating or refueling unit when containment and/or the annulus is 
open to the Auxiliary Building ABSCE spaces, and high air temperature in the Auxiliary 
Building air intakes provide for a two-train isolation signal for the Auxiliary Building.  
Isolation of the general ventilation system, described in Section 9.4.3, results in the 
disruption of normal airflow patterns; and thus, provide for an effectively sealed ABSCE 
boundary. 

 
3. After the building is isolated from the environment, airflow patterns and air cleanup 

operations appropriate for accident mitigation during the accident mode of operation are 
established and maintained by the ABGTS, as described in Section 6.2.3. 

 
The failure modes and effects analysis, as shown in Table 9.4-3, indicates that: 
  
1. The safety-related radiation monitors in the Auxiliary Building refueling area provide 

redundant signals, for isolation of the Auxiliary Building. 
 
2. During normal operation, each ESF space is cooled by the general ventilation system 

and an ESF cooler.  During accident conditions, cooling of the ESF equipment is 
provided by the ESF coolers.  In the event of failure of one ESF area cooler, the 
redundant cooler is available.  In the event of failure of one pump room cooler, the 
redundant pump and its associated room cooler are also available. 

 
3. During its emergency mode of operation, the TDAFWP receives cooling from the dc-

driven TDAFW pump room fan, the failure of which is not postulated since a single 
failure in the two 50% capacity motor-driven AFW pumps would have already been 
postulated. 

 



WBN 
 
 

9.4-39 

4. Failure of any portion of this system as the result of a seismic event is prevented by use 
of only Seismic Category I components in this system. 

 
5. During the accident mode of operations, emergency electrical power is provided to the 

ESF pumps and their corresponding coolers or fans.  In the event one emergency power 
train fails, the essential safety-related functions of the system are accomplished by the 
redundant parts of the system powered by the remaining power train. 

 
6. Water is supplied to each cooler from the ERCW system described in Section 9.2.1.  

Failure of one ERCW supply train, and the resulting failure of the area coolers supplied 
by that train, will not prevent the redundant coolers, supplied by a different ERCW train 
from supporting shutdown of the reactor unit.  In the case of the loss of ERCW supply to 
a pump room cooler, the redundant pump is available.  

 
9.4.5.3.4 Inspection and Testing Requirements  
 
The system is tested initially as part of the preoperational test program.  See Section 14.2 for 
testing acceptance criteria. 
 
The Auxiliary Building ESF coolers are designed to be available for continuous operation and 
are accessible for periodic maintenance.  After maintenance or modification activities that affect 
a system function, testing is done to reverify the system or component operation.   
 
9.4.6  Reactor Building Purge Ventilating System (RBPVS) 
 
9.4.6.1  Design Bases 
 
The RBPVS is designed to maintain the environment in the primary containment and Shield 
Building annulus within acceptable limits for equipment operation and for personnel access 
during inspection, testing, maintenance, and refueling operations; and to provide a filtration path 
for any through-duct outleakage from the primary containment to limit the release of radioactivity 
to the environment. 
 
The RBPVS performs three distinct functions, the forced air purge function, the continuous 
pressure relief function, and the alternate containment pressure relief function. 
 
The forced air purge function is performed by a purge supply and purge exhaust system 
consisting of two trains, each of which is designed to provide 50% of the capacity needed for 
normal purging. Each train consists of a supply fan, an exhaust fan, a HEPA filter-charcoal 
adsorber assembly, containment isolation valves and associated dampers and ductwork. This 
function provides a means by which containment air may be forcibly exchanged and filtered. 
The purge function provides a means by which containment air may be forcibly exchanged 
and filtered. The purge function of the RBPVS is not a safety-related function. The safety 
functions are to assure isolation of primary containment during an accident and to isolate the 
purge air supply intake upon receipt of an Auxiliary Building Isolation (ABI) signal. 
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In the case of a fuel handling accident, the filtration units provide a filtration path following a fuel 
handling accident until all containment isolation valves are closed. However, neither the filtration 
nor the isolation functions are credited in the Fuel Handling Dose Analysis. Thus, they are not 
safety functions for this accident. 
 
During Operating Modes 1 thru 5, continuous pressure relief is provided by a passive ducting 
system which passes through containment penetration X-80, through two 100% redundant 
containment vent air cleanup units (CVACU) containing HEPA filters and charcoal adsorbers. 
Containment air is moved into the annulus by the motive force created by differential pressure 
between the two spaces. Filtration redundancy allows maintenance on one unit at a time while 
maintaining an open pathway through the other. This ventilation pathway is isolable using 
containment isolation valves FCV-30-40 and FCV-30-37 which are closed when containment 
isolation is required. 
 
The alternate pressure relief function is provided by way of a configuration alignment in the 
forced air purge system. This function is accomplished by opening lower compartment purge 
lines (one supply and one exhaust) or one of the two pairs of lines (one supply and one 
exhaust) in the upper compartment. During purging mode, the purge air fans may or may not 
be used.   To prevent inadvertent pressurization of containment due to supply and exhaust 
side ductwork flow imbalances, the supply ductwork airflow may be temporarily throttled as 
needed. 
 
The purge function of the RBPVS is not a safety-related function. 
 
The design bases include provisions to: 
 
1. Supply fresh air for breathing and contamination control when the primary containment 

or annulus is occupied. 
 
2. Exhaust primary containment and annulus air to the outdoors whenever the purge air 

supply system is operated. 
 
3. Clean up containment exhaust during normal operation by routing the air through 

HEPA-carbon filter trains before release to the atmosphere to limit the potential release 
of radioactivity to the environment. 

 
4. Provide a reduced quantity of ventilating air to permit occupancy of the instrument room 

during reactor operation.  The provisions for 1, 2, and 3 above will apply. 
 
5. Assure closure of primary and secondary containment isolation valves following 

accidents which result in the initiation of a containment ventilation isolation signal.   
 
6. Assure closure of the system air intake dampers, which form part of the ABSCE (see 

Section 6.2.3.2.1), upon receipt of a signal for Auxiliary Building isolation. 
 
7. Provide a continuous containment pressure relief path through HEPA-carbon filter trains 

before release to the atmosphere, during normal operation. 
 
Items 5 and 6 above are safety-related functions. 
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The primary containment penetrations for the ventilation supply and exhaust subsystems are 
designed to primary containment structural standards.  These are discussed in detail in Section 
6.2.4. 
 
The RBPVS is sized to maintain an acceptable working environment within the containment 
during all normal operations.  The system has the capabilities to provide a filtration path for 
outleakage from the primary containment, and clean up containment atmosphere following a 
design basis accident.  It also has provisions to filter air flow exhausted from containment for 
pressure control, during normal operation. 
 
The controls are designed to have simultaneous starting and stopping of the matching supply 
and exhaust equipment and to initiate an automatic shutdown and isolation upon receipt of the 
containment ventilation isolation signal.   
 
In addition, RBPVS supply fans will shut down and the ABSCE isolation dampers in purge air 
supply ducts will close on an ABI signal.  
 
The RBPVS components are designed or qualified to meet Seismic Category I requirements, 
except all purge ductwork within the containment, up to the inboard isolation valves, and the 
supply air ductwork from the downstream flange of the ABSCE isolation dampers to the 
upstream flange of the Shield Building isolation valves, which are designed to meet Seismic 
Category I(L) requirements.   
 
The primary containment exhaust is monitored by redundant radiation detectors which provide 
automatic RBPVS isolation upon detecting the setpoint radioactivity in the exhaust air stream.  
The RBPVS isolation valves automatically close upon the actuation of a containment ventilation 
isolation signal, or upon manual actuation from the MCR.  In addition, during fuel handling 
operations in the Auxiliary Building with containment and/or the annulus open to the Auxiliary 
Building ABSCE spaces, the RBPVS isolation valves will close upon an ABI or HRRA with the 
unit in refuel mode or upon a high radiation signal from the spent fuel pool radiation monitors, 
via a CVI signal from the operating or refueling unit. 
 
The system air supply and exhaust ducts are routed through the Shield Building annulus to 
several primary containment penetrations.  Two air supply locations are provided for each of the 
upper and lower compartments and one for the instrument room.  Air is supplied to areas of low 
potential radioactivity and is allowed to flow to the air pickup exhaust points in areas of higher 
potential radioactivity.  The air pickup points, located to exhaust air from the lower compartment 
and instrument room, also provide an air sweep across the surface of the refueling canal. 
 
During cold shutdown and refueling operations, the entire containment may be purged using 
any number and size of purge supply and exhaust lines. 
 
During reactor operation, the number and size of lines used for containment purging, are 
restricted to two 24-inch diameter lines (i.e., one supply line with 50-open valves, and one 
exhaust line with 50-open valves), or two 24-inch diameter lines with wide-open valves (i.e, one 
supply line and one exhaust line). 
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9.4.6.2  System Description 
 
The RBPVS is shown schematically in Figures 9.4-28 to 9.4-30. One complete and independent 
RBPVS is provided for each unit. 
 
The containment upper and/or lower compartments are purged with fresh air by the RBPVS 
before occupancy.  The annulus can be purged with fresh air during reactor shutdown or at 
times when the annulus vacuum control system of the EGTS is shut down.  The instrument 
room is purged with fresh air during operation of the RBPVS or is separately purged by the 
instrument room purge subsystem. 
 
Containment is vented into the annulus, during normal operation, continuously, through the 
containment vent air cleanup units (CVACUs), which contain HEPA and charcoal filters, to 
maintain the containment pressure within the Technical Specification limits.  Exhaust air mixes 
with the annulus atmosphere before it is discharged into the Auxiliary Building exhaust stack by 
the annulus vacuum control fan(s) (See Section 6.3.2.2). 
 
RBPVS for each unit consists of two trains, each designed to provide 50% of the capacity 
required for normal operation.  Each train contains an air supply fan, an air exhaust fan, a 
cleanup filter unit, containment isolation valves, system air flow control valves, and all necessary 
ductwork.  The system also includes single air supply distribution and air exhaust collection 
subsystems as well as an instrument room supply fan and an instrument room exhaust fan. 
 
The RBPVS supply fans are located in the penetration rooms at Elevation 737.0 in the Auxiliary 
Building.  Filtered fresh air, heated when required, is taken from the Auxiliary Building air supply 
systems located in the mechanical equipment rooms at Elevation 737.0.  These fans are of 
centrifugal type and belt-driven, with adequate system air flowrate (See Figure 9.4-28). 
 
The filtered air is discharged to the outdoors by means of the Shield Building exhaust vent 
located in the annular space of the Reactor Building and extending through the roof of the 
Reactor Building.  The purge air exhaust fans are centrifugal type and belt driven, with a 
combined flow of 22,949 ft3/min.   
 
Each air cleanup unit has a stainless steel housing equipped with air treatment components, 
dampers, test fittings, and access facilities for maintenance.  The air treatment components 
within the housing include a prefilter section, a HEPA filter bank, and a carbon filter bank. This 
equipment is installed in the order listed.  Integral to the housing are test fittings properly sized 
and proportioned to permit orderly and efficient testing of the HEPA filter and carbon absorber 
banks.  The HEPA filters installed in the air cleanup units are 1000 cfm units designed to 
remove at least 99.97% of the particulates greater than 0.3 microns in diameter, and meet the 
requirements of military specification MIL-F-51068.  The carbon absorbers installed in the air 
cleanup units are Type II unit trays, fabricated in accordance with AACC standard CS-8T 
requirements.  AACC-SC-8Thas been superseded; and, ANSI/ASME-N509-1989 specifies 
ASME AG-1-1988 to be used.  Therefore, all new charcoal Type II cells shall meet AG-1, 
section FD, with the exception that the 1991 version of the code be used.  Existing Type II cells 
do not have to be replaced to meet the AG-1 code if being refilled.  New replacement charcoal 
adsorbent (for use in new and refilled Type II cells) shall be procured to meet the ASME AG-1-
1991 requirements in lieu of the 1988 version (or later version, provided proper evaluation 
justifies adequacy), with the exception that laboratory testing of absorbent be in accordance with 
ASTM D3803-1989. 
 
Annulus purging air is taken from system ducts and routed through the annulus.  The air supply 
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and exhaust duct openings are located approximately 180° apart for maximum ventilation. 
 
To permit personnel access to the instrument room during reactor operation or during the 
RBPVS shutdown, the room can be purged by the instrument room purge subsystem fans.  
These supply and exhaust fans are located alongside the main system supply and exhaust fans 
and use the main system ducts and one of the filter trains.  Butterfly valves are positioned to 
allow only the instrument room to be served. 
   
Each RBPVS containment penetration is provided with both inboard and outboard air-operated 
isolation butterfly valves designed for minimum leakage in their closed position.  A similar type 
of valve is mounted in each purge supply and exhaust air opening for the annulus, and in each 
of the main supply and exhaust ducts located exterior to the Shield Building.  The purge air 
supply line is provided with two air-operated isolation dampers in series for ABSCE isolation. 
Each of the above butterfly valves and the intake dampers are designed to fail closed and are 
normally closed during purge system shutdown.  See Section 6.2.4 for more on the containment 
isolation system. 
 
The single air supply duct serving the two purge air supply fans and the instrument room supply 
fan is provided with two isolation dampers.  These dampers are air operated, normally closed, 
failed closed dampers which close automatically on receipt of Auxiliary Building isolation or high 
radiation in refueling area signals.  These dampers establish the boundary for the ABSCE.  See 
Section 6.2.3. 
 
Since the annulus is maintained at a 5-inch water gauge negative pressure by the annulus 
vacuum control system, the annulus portion of the purge system ducts is maintained at the 
negative pressure by four 1/2-inch leakoffs.  This arrangement is designed to prevent 
containment contamination leakage from escaping through the purge system ducts into the 
Auxiliary Building. 
 
The purge function of the RBPVS is not a safety-related function and the filtration units are not 
required to provide a safety-related filtration path following a fuel-handling accident. The primary 
containment isolation valves and intermediate piping of the RBPVS are designed in accordance 
with ANS safety class 2A; other portions are designated ANS safety class 2B except the purge 
fans, all purge ductwork within the containment, purge supply air ductwork from the ABSCE 
boundary, fire protection, and drain piping. The instrument room purge subsystem is not an 
engineered safety feature, and credit for its operability for a LOCA or a fuel-handling accident is 
not claimed. 
 
A containment ventilation isolation signal automatically shuts down the fans and isolates the 
RBPVS by closing its respective dampers and butterfly valves.  In addition, when Unit 1 is in 
refuel mode, an ABI signal or HRRA will automatically shutdown the fans and isolate the 
RBPVS independent of the CVI signal.  Each RBPVS primary containment isolation valve is 
designed for fail safe closing within 4 seconds of receipt of a closure signal for containment 
penetrations (See Tables 6.2.4-1 through 6.2-4-4 and Figure 6.2.4-21).  The RBPVS primary 
containment isolation valve locations and descriptions are given in Table 6.2.4-1.  Each valve is 
provided with an air cylinder valve operator, control air solenoid valve, and valve position 
indicating limit switches. 
 
Smoke detectors, located in the Auxiliary Building air intake and the general ventilation supply 
ducts, shut down the purge air supply and the incore instrument room purge supply fans and 
their isolation dampers. 
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9.4.6.3  Safety Evaluation 
 
Functional analyses and failure modes and effects analysis have shown that the RBPVS meets 
the containment isolation requirements.  The CVACUs, performing a continuously filtered 
containment vent function during normal operation, are isolated by the closure of their 
containment isolation valves; therefore are not operable after accidents.  
 
A functional analysis of the system shows that: 
 
1. During normal operation, adequate fresh air is provided for breathing and for 

contamination control when the primary or secondary containment (annulus) is 
occupied. 

 
2. Primary and secondary containment exhaust air is cleaned up during normal 

operations and following a fuel handling accident. 
 
3. Purge supply and exhaust fan operations cease and isolation dampers in the intake and 

exhaust ducting close when the system is in the accident isolation mode of operation. 
 
4. Three signals cause the system to change from the normal purge mode to the accident 

isolation mode.  These signals, which include manual, SIS auto-initiate, and high purge 
exhaust radiation (automatic), initiate a containment ventilation isolation signal.  
Additionally, during refueling operations whenever containment and/or the annulus is 
open to the Auxiliary Building ABSCE spaces, a high radiation signal from the spent fuel 
pool accident radiation monitors, Containment Isolation Phase A (SI signal), high 
temperature in the AB air intake or CVI signal from the operating unit automatically 
cause the system to change from the purge mode to the accident isolation mode. 

 
5. Discharges from the annulus, during normal operation, which are exhausted through the 

Auxiliary Building exhaust stack, are monitored at the stack.  Although, these radiation 
monitors do not initiate an automatic containment isolation signal, radioactive release 
limits have been established as a basis for controlling plant discharges during operation.  
Radioactive releases from the plant resulting from equipment faults of moderate 
frequency are within 10 CFR 50 Appendix I and 40 CFR 190 limits as specified in the 
ODCM (See Section 11.3 for further details).  In addition, analyses have shown that any 
accident with the potential consequence to exceed the 10 CFR 100 limits, would be 
detected by other indicators (see Item 4 above) and cause an automatic primary and/or 
secondary containment isolation. 
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The failure modes and effects analyses show that: 
  
1. Each purge supply and exhaust line is equipped with two primary containment isolation 

valves, each connected to different control and power trains.  Failure of one train does 
not prevent the remaining isolation valve from providing the required isolation capability. 

 
2. Essential portions of the system remain functional after a seismic event because of their 

design to Seismic Category I requirements.  Nonessential portions of the system and 
other systems located close to essential components and not designed to Seismic 
Category I standards are designed to meet Seismic Category I(L) requirements to 
prevent their failure from precluding operation of essential safety-related equipment. 

 
3. All essential equipment is located above the maximum possible flood level in a Seismic 

Category I building that is designed to resist tornado missiles. 
 
4. A loss of offsite power causes closure of the isolation valves.  
  
5. ABGTS safety-related functions are not impeded by the worst-case failure in the 

RBPVS; i.e., one train of ABI signal failing, thus resulting in only one ABGTS train 
starting, one RBPVS supply fan and the Incore Instrument Room supply fan continuing 
to run, all the ABSCE isolation dampers of the same train remaining open, and all 
RBPVS exhaust fans shutting down. 

 
9.4.6.4  Inspection and Testing Requirements 
 
Before power operation, tests are conducted to assure that the Reactor Building purge 
ventilation system performs as designed.  The system is tested initially as part of the 
preoperational test program.   
 
After maintenance or modification activities that affect a system function, testing is done to 
reverify the system or component operation.  Purge system containment penetration isolation 
valves are tested for inplace closing speed and leak tested in the closed position to comply with 
the requirements of 10 CFR 50, Appendix J.  The inspection and testing of these valves is 
discussed in Section 6.2.4. 
 
Periodic testing of the Purge system air filtration unit is performed in accordance with 
Regulatory Guide 1.140 Rev 1. 
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9.4.7  Containment Air Cooling System 
 
9.4.7.1  Design Bases  
 
The containment air cooling systems are designed to maintain acceptable temperatures within 
the Reactor Building upper and lower compartments, reactor well, control rod drive mechanism 
(CRDM) shroud, and instrument room for the protection of equipment and controls during 
normal reactor operation and normal shutdown.  The instrument room is mechanically cooled to 
permit personnel access during normal reactor operation. 
 
The lower compartment cooling (LCC) air system, together with operation of the CRDM air 
cooling system, is designed to maintain a maximum weighted average air temperature of 120°F 
in most lower compartment spaces during normal reactor operation.  These spaces include the 
steam generator and pressurizer compartments, the space below the reactor vessel, the space 
around the reactor vessel, the spaces around the reactor vessel nozzles and supports and the 
upper reactor cavity well space around the CRDM shroud.  Four 33-1/3% capacity LCC fan coil 
assemblies are provided to allow three or less to operate during reactor normal operation with 
one or more on standby.  
 
The LCC air system manual dampers are adjusted to provide sufficient air flow through the 
reactor well to maintain an approximate air temperature of 120°F.  The system is designed for 
two of four units to recirculate air through the lower containment and equipment compartments, 
although all four may be operated, anytime there is a loss of normal containment cooling 
following any non-LOCA design basis event, which results in a hot standby condition.  The LCC 
system is not required to operate after a LOCA.  See Section 6.2.2.1 for detailed information, 
and operation after a MSLB. 
  
The CRDM air cooling system is designed to operate during normal reactor operation in 
conjunction with the LCC air system to maintain a maximum air temperature within the upper 
reactor cavity of 120°F and to route all of the reactor well air through the CRDM shroud to 
maintain a maximum air temperature of 185°F.  Air drawn through the CRDM shroud is cooled 
by the active fan-coil assemblies to approximately 120°F and discharged into the lower 
compartment of the Reactor Building. 
 
When additional cooling in the lower compartment is required, an arrangement of dampers 
allows either or both standby CRDM fan-coil assemblies to be operated to recirculate and 
supplement the LCC system capacity. 
 
The upper compartment cooling (UCC) air system is designed to maintain the upper 
compartment weighted average temperature at a maximum of 110F during normal reactor 
operation.  
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The Reactor Building instrument room air cooling system is designed to automatically maintain 
the room air temperature between 50°F and 120°F during normal reactor operation. 
 
The heat sink for each LCC, UCC, and CRDM air cooling fan-coil assembly, and for each 
instrument room air cooling system condensing unit, is the ERCW. 
 
The LCC units and CRDM air fan-coil assemblies are manually energized from the emergency 
power system upon loss of offsite power; however, these components are not required to 
operate during LOCA conditions.  The LCC units may be operated continuously throughout all 
accidents, except a MSLB, which do not initiate a Phase B containment isolation signal.  
Following a MSLB, two of the four LCC unit fans are required, but all four are started, manually, 
within 1.5 to 4 hours after the detection of the MSLB accident to recirculate air in the lower 
compartment dead-ended spaces.  This is a safety function of the LCC units' fans. 
  
9.4.7.2  System Description 
 
The containment air cooling system flow scheme is shown in Figure 9.4-28.  The system's 
control scheme is shown in Figures 9.4-30 and 9.4-31 and the logic scheme in Figures 9.4-29 
and 9.4-32 through 9.4-34.  The containment air cooling system is composed of four 
subsystems as follows: 
 
1. Lower Compartment Air Cooling 

 
2. CRDM Air Cooling 

 
3. Upper Compartment Air Cooling 

 
4. Reactor Building Instrument Room Air Cooling 
 
9.4.7.2.1 Lower Compartment Air Cooling System 
 
There are four LCC air fan-coil assemblies which are located in two annular concrete chambers 
around the periphery of the lower compartment at floor Elevation 716.  Each fan-coil assembly 
consists of a plenum, eight air cooling coils, vaneaxial fan, backdraft damper, instruments, and 
controls.  
 
These fan-coil assemblies are supplied water from the plant ERCW system.  A cooling water 
throttling valve for each assembly is automatically controlled by a temperature indicating 
controller which utilizes an input from a thermocouple mounted in the assembly's return air 
supply and set to control the cooler outlet temperature as required to maintain the required 
weighted average temperature.  The ERCW system is described in Section 9.2.1. 
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Lower compartment air passes directly to each active fan-coil assembly where it is cooled and 
supplied through a common duct distribution system to the lower compartment spaces.  The 
system is designed for three of the four fan-coil assemblies to operate together, with one on 
standby.  The cooled air is supplied directly to each steam-generator compartment, pressurizer 
compartment, excess letdown heat exchanger room, main lower compartment space, and to the 
space below the reactor vessel. 
 
Connections are available in the A-Train ERCW supply and return headers for the lower 
compartment coolers that will allow chilled water from a non-safety related chiller to be used to 
provide additional cooling of the Unit 1 Reactor Building during outages. 
 
9.4.7.2.2 Control Rod Drive Mechanism Air Cooling System 
 
The four CRDM air cooling fan-coil assemblies are located in the main lower compartment 
space at floor Elevation 702.78.  Each assembly consists of a plenum, three air cooling coils, 
two vaneaxial fans, in series, assembly isolating motor-operated damper, instruments, and 
controls.  Each fan-coil assembly is designed to cool the CRDM shroud to 185°F with water 
from the plant ERCW system.  A cooling water throttling valve for each assembly is 
automatically controlled by a temperature indicating controller which utilizes an input from a 
thermocouple mounted on the intake side of the CRDM cooling unit. 
 
The four CRDM air cooling fan-coil assemblies are divided into two pairs.  One fan-coil 
assembly in each pair is normally operated to provide adequate cooling to the CRDM shroud 
during normal reactor operation.  Reactor well air exiting the shroud is cooled by the fan-coil 
assemblies and discharged into the lower compartment spaces. 
 
9.4.7.2.3 Upper Compartment Air Cooling System 
 
The four UCC air fan-coil assemblies are located within the upper compartment at Elevation 
801.69.  Fan-coil assemblies consist of plenums, air cooling coils, vaneaxial fans, instruments, 
and controls.  They are designed to maintain the upper compartment weighted average 
temperature at a maximum of 110°F with water from the plant ERCW system.  A cooling water 
throttling valve for each assembly is automatically controlled by a temperature indicating 
controller which utilizes an input from a thermocouple mounted in the return air supply.  
 
A portion of the upper containment air is continuously recirculated and cooled by the UCC 
fan-coil assemblies.  For Unit 1, the system capacity is such that two UCCs are sufficient to 
maintain the upper compartment temperatures below the maximum temperature of 110°F.  For 
Unit 2, the system is designed for three of the four assemblies to operate together with one on 
standby. 
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9.4.7.2.4 Reactor Building Instrument Room Air Cooling System 
 
The instrument room air cooling system consists of two 100% capacity air conditioning systems.  
Each system consists of a serviceable, packaged water chilling unit and chilled water pump 
located in the Auxiliary Building penetration room at Elevation 692, a fan-coil unit with air supply 
duct located in the Reactor Building instrument room, connecting chilled water piping with 
double containment penetration isolation valves, and all necessary and customary control and 
indicating devices.  Chiller condensers are cooled by ERCW. 
 
The chilled water piping penetrations through the primary containment vessel (For Unit 1,See 
Tables 6.2.4-1 through 6.2.4-4 and Figure 6.2.4-21 For Unit 2, See Tables 6.2.4-1, 6.2.4-2, and 
Figure 6.2.4-17D), are each provided with two isolation valves, one located inside and one 
located outside containment for each penetration.  These 2-inch valves are pneumatic-motor 
operated and are designed to fail closed. 
 
9.4.7.2.5 Controls and Instrumentation 
 
Operation of each fan-coil unit (LCC, UCC, CRDM, and instrument room) is indicated in the 
MCR.  The UCC system standby unit automatically starts when pressure differential to two of 
the four coolers is below the setpoint, or upon compartment high temperature signal.  The LCC 
system standby unit automatically starts when airflow is below the setpoint in two of the four 
fans. A CRDM cooling system standby unit automatically starts on low air flow in an operating 
unit.  The instrument room standby cooler automatically starts when airflow is below the setpoint 
in the operating cooler.  The LCC, UCC, and CRDM coolers are administratively controlled to 
prevent automatic starting of the standby unit during normal operation.  Air temperature is 
continuously monitored to evaluate system performance for each of the four cooling systems.  
Class 1E temperature elements are mounted near the intake side air stream of each LCC with 
direct read-out in the MCR.  Containment pressure is used by the operators as input for manual 
initiation of the air return fans and the containment spray system to maintain lower compartment 
temperature within limits during events in which the ERCW supplied coils are inoperable. 
 
9.4.7.3  Safety Evaluation 
 
The LCC fans are started (only two are required) to recirculate air through the lower 
containment and equipment compartments anytime there is a loss of LCC following any non-
LOCA design basis event, resulting in the reactor in a hot standby condition.  After a MSLB, all 
four LCCs are started (only two are required), within 1.5 to 4 hours after the MSLB, to 
recirculate air throughout the lower compartment spaces to prevent hot spots from developing.  
This is a safety function.  Otherwise, the containment air cooling systems are not required for 
maintenance of temperature limits within the primary containment in the event of an accident, 
and therefore, are not engineered safety features.  However, the reactor containment 
penetration valves for the instrument room air conditioning chilled water system have a Nuclear 
Safety Class designation in accordance with ANS Safety Class 2A. 
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The capability of assuring containment ambient temperature levels and the anticipated 
degradation of equipment performance if temperature levels are exceeded are discussed in 
Section 3.11.  
 
To prevent damage to adjacent safety related equipment necessary for the plant safe shutdown, 
CRDM air cooling assemblies, instrument room fan-coil units, water cooled condenser portions 
of the instrument room water chillers, ductwork and duct supports, and chilled water piping and 
pipe supports are designed and installed to Seismic Category I(L) requirements, and the LCC 
units, fans, ductwork, duct supports, and Unit 1 UCC units are designed to Seismic Category I 
requirements. 
 
To ensure the ERCW system can perform its safety functions, those coolers that are relied upon 
for pressure boundary integrity are designed to Seismic Category I(L)A or Seismic Category I 
requirements. 
 
9.4.7.4  Test and Inspection Requirements 
 
Air-cooling assemblies and their temperature-controlling devices which are located within the 
containment are tested prior to reactor operation and are generally accessible for inspection 
only during unit shutdown.  The system is tested initially as part of the preoperational test 
program.   
 
After maintenance or modification activities that affect a system function, testing is done to 
reverify the system or component operations.  Instrument room fan-coil units, control devices, 
and containment-isolation chilled-water valves are accessible for periodic inspection.  Water-
chilling equipment, pumps, and all essential electrical starting and switchover controls located in 
the Auxiliary Building are available for periodic inspection. 
 
Instrument room chilled-water containment-isolation valve testing and inspection requirements 
are discussed in Section 6.2.4. 
 
9.4.8  Condensate Demineralizer Waste Evaporator Building Environmental Control 

System (Not required for Unit 1 or Unit 2 operation) 
 
The Condensate Demineralizer Waste Evaporator (CDWE) Building Environmental Control 
System is a separate nonsafety air conditioning system which is not required for Unit 2 
operation. 
    
The CDWE Building is inside the ABSCE boundary; therefore, it is connected to the AB 
ventilation exhaust system. The ventilation exhaust system provides a negative pressure inside 
CDWE Building. 
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9.4.9  Postaccident Sampling Facility (PASF) Environmental Control System (Unit 1 
Only) 

 
Unit 2 equipment has been abandoned in place. 
 
9.4.9.1  Design Basis 
 
The postaccident sampling facility environmental control system (PASFECS) provides heating, 
and ventilation during normal plant operations and training activities.  In addition, heating, 
ventilation, and control of airborne radiological contamination is provided during postaccident 
acquisition and testing of samples.  This is accomplished through pressurization of the sampling 
areas by the ventilation system which induces air from areas of lesser to areas of greater 
contamination potential.  The system is designed to maintain acceptable environmental 
conditions. The PASFECS has redundant isolation capability in all ductwork which interfaces 
with the ABGTS or penetrates the ABSCE. 
 
9.4.9.2  System Description 
 
The PASFECS is shown on Figure 9.4-35 (Flow Diagram 47W866-15), Figure 9.4-36 (Logic 
Diagram 47W611-31-9), and Figure 9.4-37 (Control Diagram 47W610-31-9).  The PASFECS 
consists of a ventilation subsystem (PASFVS), a heating and cooling subsystem (PASFHCS), 
and a radiological gas treatment subsystem (PASFGTS). 
 
9.4.9.2.1 PASFVS 
 
During normal plant operation, ventilation air is supplied to the facility via the Auxiliary Building 
general ventilation system and an auxiliary supply fan.  Exhaust air is ducted directly to the 
Auxiliary Building fuel handling area exhaust ductwork. 
 
During postaccident conditions or sampling operations, the normal supply and exhaust systems 
are isolated and ventilation air is taken directly from the outside at a point on the roof of the unit 
1 Additional Equipment Building.  Both the Unit 1 and Unit 2 systems share this common intake.  
A supply fan provides air to the sampling side of the facility in response to a differential pressure 
controller.  Air is drawn from both the sample and valve gallery areas by the PASFGTS exhaust 
fan and routed to the exhaust duct downstream of the ABGTS air cleanup unit.  The sampling 
area is maintained at a positive pressure with respect to atmosphere while the valve gallery is 
kept at a negative pressure with respect to the sample side. 
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9.4.9.2.2 PASFHCS 
 
In the normal mode of operation, supply air taken from the Auxiliary Building general ventilation 
system has already been tempered and no additional heating or cooling is required.   
 
In the postaccident mode, incoming air is preheated in response to a duct mounted temperature 
switch.  No cooling is provided in this mode. 
 
9.4.9.2.3 PASFGTS 
 
The radiological gas treatment subsystem consists of one HEPA/charcoal-type air cleanup unit 
located just upstream of the exhaust fan.  Air supplied to the facility during postaccident 
conditions or sampling operations is processed through the air cleanup unit prior to being 
discharged to the atmosphere. 
 
9.4.9.3  Safety Evaluation 
 
The PASFECS is not a nuclear safety related system; however, the isolation valves and duct 
which interface with the ABGTS and ABSCE are designed to meet Seismic Category I 
requirements.  These valves are also backed (by Class 1E power).  All remaining portions of the 
system are designed to Category I(L) requirements. 
 
9.4.9.4  Inspection and Testing Requirements 
 
The PASFECS is pretested initially to assure that design criteria requirements have been met 
and periodically thereafter. 
 
Air cleanup units are designed and tested per the requirements of NRC Regulatory Guide 
1.140.  Preoperational tests provide data for the initial balance of the system and verification of 
design flow rates.  Manufactured components are tested in accordance with applicable 
standards for the components. 
 
 
REFERENCES 
 
1. NRC Letter dated April 5, 2002 (Docket No. 50-440) - Application of Generic Letter 

80-30 Guidance to an Inoperable Non-Technical Specification Support Subsystem as 
defined in the Technical Specification Bases for LCO 3.0.6. 
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TABLE 9.4-1 
 

PURGE AIR CLEANUP UNIT DATA 
 

Reactor Building Purge System Air Flow Rate:  22, 949 cfm total 
 

Type Banks/Train Cells/Bank Cells/ Train Total Cells 
Prefilter 1 14 14 28 
HEPA 1 14 14 28 

Carbon 1 42 42 84 
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FAILURE MODES AND EFFECTS ANALYSIS 

INTAKE PUMPING STATION VENTILATION SYSTEM 

WINTER 

# 
COMPONENT 

IDENTIFICATION FUNCTION 
FAILUREMO

DE 
POTENTIALC

AUSE 

METHOD 
OFFAILURED

ETECTION 
EFFECT 

ONSYSTEM 
EFFECT 

ONPLANT REMARKS 
1. All components of 

the Intake Pumping 
Station Ventilation 
System. Electrical 
Equipment Room 
and Mechanical 
Equipment Rooms A 
or B. 

Provide 
heating 
during the 
winter. 

Total loss of 
heating 

Electrical 
failure (Loss 
of power) 

Surveillance Total loss of 
the heating 
system 
resulting in 
room 
temperatures 
lower than 
design value. 

None. See 
Remarks. 

1) Room
temperature is 
verified once a shift. 

2) Supplemental
heating is provided 
if necessary to 
maintain the space 
temperatures above 
32°F. 
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FAILURE MODES AND EFFECTS ANALYSIS 
INTAKE PUMPING STATION VENTILATION SYSTEM 

SUMMER 

# 
COMPONENT 

IDENTIFICATION FUNCTION 
FAILURE 

MODE 
POTENTIAL 

CAUSE 

METHOD 
OFFAILURED

ETECTION 
EFFECT 

ONSYSTEM 
EFFECT 

ONPLANT REMARKS 
2. All components of 

the Intake Pumping 
Station Ventilation 
System; Electrical 
Equipment Room or 
Mechanical 
Equipment Room A 
or B 

Provide 
ventilation 
cooling 
during the 
Summer 

Loss of all 
Supply and 
Exhaust 
Fans 
concurrent 
with 
operation of 
a Unit 
Heater 
0-HTR-30-
715 or -716 
in the 
Electrical 
Equipment 
Room 

Electrical 
and/or 
mechanical 
failure 

Surveillance Room 
temperature
s higher 
than design 
value. 

None. See 
Remarks 

1) Room
temperature is 
verified once a shift. 

2) If the room
temperatures are 
above 104°F, 
Operator ensures 
that the duct 
heaters and unit 
heaters are "OFF" 
and that the supply 
and exhaust fans 
are operational.  If 
the fans are non-
operable, non-
essential loads are 
shed if necessary to 
maintain the room 
temperatures at less 
than 130°F. 

3. All components of 
the Intake Pumping 
Station Ventilation 
System; Electrical 
Equipment Room or 
Mechanical 
Equipment Room A 

Provide 
ventilation 
cooling 
during the 
Summer 

Operation of 
Supply and 
Exhaust 
Fans, 0-
FAN-30-
714A 
& -714B, 

Electrical 
and/or 
mechanical 
failure 

Surveillance Additional 
heat added 
to the space. 
 Room 
temperature 
will be 
higher than 

None.  See 
Remarks 

1) Room
temperature is 
verified once a shift. 

2) If the room
temperatures are 
above 104°F, 
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FAILURE MODES AND EFFECTS ANALYSIS 
INTAKE PUMPING STATION VENTILATION SYSTEM 

SUMMER 

# 
COMPONENT 

IDENTIFICATION FUNCTION 
FAILURE 

MODE 
POTENTIAL 

CAUSE 

METHOD 
OFFAILURED

ETECTION 
EFFECT 

ONSYSTEM 
EFFECT 

ONPLANT REMARKS 
or B concurrent 

with 
operation of 
Duct Heater 
0-HTR-30-
714 in the 
Electrical 
Equipment 
Room.  Total 
loss of 
ventilation in 
the 
Mechanical 
Equipment 
Rooms. 

design 
value. 

Operator ensures 
that the duct 
heaters and unit 
heaters are "OFF" 
and that the supply 
and exhaust fans 
are operational. 

4. All components of 
the intake Pumping 
Station Ventilation 
System: Electrical 
Equipment Room, or 
Mechanical 
Equipment Room A 
or B 

Provide 
ventilation 
cooling 
during the 
Summer 

Loss of all 
Supply and 
Exhaust 
Fans 
concurrent 
with 
operation of 
a Unit 
Heater 
0-HTR-30-
710 or -711 
in 
Mechanical 

Electrical 
and/or 
mechanical 
failure 

Surveillance Room 
temperature
s higher 
than design 
value. 

None. See 
Remarks 

1) Room
temperature is 
verified once a shift. 

2) If the room
temperatures are 
above 104°F, 
Operator ensures 
that the duct 
heaters and unit 
heaters are "OFF" 
and that the supply 
and exhaust fans 
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FAILURE MODES AND EFFECTS ANALYSIS 
INTAKE PUMPING STATION VENTILATION SYSTEM 

SUMMER 

# 
COMPONENT 

IDENTIFICATION FUNCTION 
FAILURE 

MODE 
POTENTIAL 

CAUSE 

METHOD 
OFFAILURED

ETECTION 
EFFECT 

ONSYSTEM 
EFFECT 

ONPLANT REMARKS 
Equipment 
Room A 

are operational.  If 
the fans are non-
operable, non-
essential loads are 
shed if necessary to 
maintain the room 
temperatures at less 
than 130°F. 

5. All components of 
the Intake Pumping 
Station Ventilation 
System; Electrical 
Equipment Room or 
Mechanical 
Equipment Room A 
or B 

Provide 
ventilation 
cooling 
during the 
Summer 

Operation of 
Supply and 
Exhaust 
Fans,  
0-FAN-30-
708A & 
-708B, 
concurrent 
with 
operation of 
Duct Heater 
0-HTR-30-
708 in 
Mechanical 
Equipment 
Room A.  
Total loss of 
ventilation in 
the Electrical 
Equipment 

Electrical 
and/or 
mechanical 
failure 

Surveillance Additional 
heat added 
to the space. 
 Room 
temperature 
will be 
higher than 
design 
value. 

None.  See 
Remarks 

1) Room
temperature is 
verified once a shift. 

2) If the room
temperatures are 
above 104°F, 
Operator ensures 
that the duct 
heaters and unit 
heaters are "OFF" 
and that the supply 
and exhaust fans 
are operational. 
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FAILURE MODES AND EFFECTS ANALYSIS 
INTAKE PUMPING STATION VENTILATION SYSTEM 

SUMMER 

# 
COMPONENT 

IDENTIFICATION FUNCTION 
FAILURE 

MODE 
POTENTIAL 

CAUSE 

METHOD 
OFFAILURED

ETECTION 
EFFECT 

ONSYSTEM 
EFFECT 

ONPLANT REMARKS 
Room and 
Mechanical 
Equipment 
Room B. 

6. All components of 
the intake Pumping 
Station Ventilation 
System: Electrical 
Equipment Room, or 
Mechanical 
Equipment Room A 
or B 

Provide 
ventilation 
cooling 
during the 
Summer 

Loss of all 
Supply and 
Exhaust 
Fans 
concurrent 
with 
operation of 
a Unit 
Heater 0-
HTR-30-712 
or -713 in 
Mechanical 
Equipment 
Room B 

Electrical 
and/or 
mechanical 
failure 

Surveillance Room 
temperature
s higher 
than design 
value. 

None. See 
Remarks 

1) Room
temperature is 
verified once a shift. 

2) If the room
temperatures are 
above 104°F, 
Operator ensures 
that the duct 
heaters and unit 
heaters are "OFF" 
and that the supply 
and exhaust fans 
are operational.  If 
the fans are non-
operable, non-
essential loads are 
shed if necessary to 
maintain the room 
temperatures at less 
than 130°F. 

7. All components of 
the Intake Pumping 
Station Ventilation 

Provide 
ventilation 
cooling 

Operation of 
Supply and 
Exhaust 

Electrical 
and/or 
mechanical 

Surveillance Additional 
heat added 
to the space. 

None.  See 
Remarks 

1) Room
temperature is 
verified once a shift. 
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FAILURE MODES AND EFFECTS ANALYSIS 
INTAKE PUMPING STATION VENTILATION SYSTEM 

SUMMER 

# 
COMPONENT 

IDENTIFICATION FUNCTION 
FAILURE 

MODE 
POTENTIAL 

CAUSE 

METHOD 
OFFAILURED

ETECTION 
EFFECT 

ONSYSTEM 
EFFECT 

ONPLANT REMARKS 
System; Electrical 
Equipment Room or 
Mechanical 
Equipment Room A 
or B 

during the 
Summer 

Fans, 
0-FAN-30-
709A & 
-709B, 
concurrent 
with 
operation of 
Duct Heater 
0-HTR-30-
709 in 
Mechanical 
Equipment 
Room B.  
Total loss of 
ventilation in 
the Electrical 
Equipment 
Room and 
Mechanical 
Equipment 
Room A. 

failure  Room 
temperature 
will be 
higher than 
design 
value. 

2) If the room
temperatures are 
above 104°F, 
Operator ensures 
that the duct 
heaters and unit 
heaters are "OFF" 
and that the supply 
and exhaust fans 
are operational. 
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UNIT 1 

 
FAILURE MODES AND EFFECTES ANALYSIS FOR ACTIVE FAILURES  

SUBSYSTEM; SAFETY FEATURE EQUIPMENT COOLERS 
 

 

Item No. Component Function Failure Mode Potential Cause 
Method of 

Detection Effect on System Effect on Plant Remarks 

1 1-PMCL-30-180-A 
 
Safety Injection 
Pump 1A-A 
Cooler (Train A) 

Provides 
cooling air to 
SI Pump 1A-A 
Room 

Fails to start, 
fails while 
running; 
Spuriously 
stops. 

Mechanical 
failure; Train A 
power failure; 
auto-start signal 
failure; Operator 
error (handswitch 
placed in wrong 
position) 

Status monitor 
light in MCR 
for 1-FCV-67-
176-A fully 
open (1-ZS-67-
176). Fan 
motor running 
light on MCC. 

Loss of cooling to 
SIP 1A-A room 
with the potential 
for loss of SIP 1A-
A. 

None.  
Train B SI Pump is 
not affected by the 
failure of Train A 
pump room cooler, 
and is 100% 
redundant to Train 
A pump. 
 
See Remark # 3. 

1.  Train A and Train B 
pump/cooler sets are in 
separate rooms.  
Review of schematics 
for the Train A and B 
coolers shows the trains 
to be independent.  The 
cooler automatically 
starts upon high 
temperature on 1-TS-30-
180-A or SI Pump 1A-A 
start; and, manually by 
local handswitch 1-HS-
30-180. 
 
2.  The Cooler Fan and 
the flow control valve 1-
FCV-67-176-A are 
interlocked to operate 
together. 
 
3.  Train B equipment is 
located in SIP Room 1B. 
 Failure of the Train A 
equipment, will not 
adversely impact Train 
B SI pump operation. 

2 1-PMCL-30-179-B 
 

Safety Injection 
Pump 1B-B 
Cooler (Train B) 

Provides 
cooling air to 
SI Pump 1B-B 
Room 

Fails to start, 
fails while 
running; 
Spuriously 
stops. 

Mechanical 
failure; Train B 
power failure; 
auto-start signal 
failure; Operator 
error (handswitch 

Status monitor 
light in MCR 
for 1-FCV-67-
182 fully open 
(1-ZS-67-182). 
Fan motor 

Loss of cooling to 
SIP 1B-B room 
with the potential 
for loss of SIP 1B-
B. 

None.  
Train A SI Pump is 
not affected by the 
failure of Train B 
pump room cooler, 
and is 100% 

1.  Train A and Train B 
pump/cooler sets are in 
separate rooms.  
Review of schematics 
for the Train A and B 
coolers shows the trains 
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FAILURE MODES AND EFFECTES ANALYSIS FOR ACTIVE FAILURES  

SUBSYSTEM; SAFETY FEATURE EQUIPMENT COOLERS 
 

Item No. Component Function Failure Mode Potential Cause 
Method of 

Detection Effect on System Effect on Plant Remarks 
placed in wrong 
position) 

running light on 
MCC. 

redundant to Train 
B pump. 
 

See Remark # 3. 

to be independent.  The 
cooler automatically 
starts upon high 
temperature on 1-TS-30-
179-B or SI Pump 1B-B 
start; and, manually by 
local handswitch 1-HS-
30-179. 
 
2.  The Cooler Fan and 
the flow control valve 1-
FCV-67-182 are 
interlocked to operate 
together. 
 

3.  Train A equipment is 
located in SIP Room 1A. 
 Failure of the Train B 
equipment will not 
adversely impact Train 
A SI pump operation. 

3 1-FCV-67-176-A 
 

Essential Raw 
Cooling Water 
Flow Control 
Valve for the 
Safety Injection 
System Pump 1A-
A Cooler. 

Provides 
flowpath for 
cooling water 
from the 
ERCW Header 
1A to the 
cooler for 
Pump 1A-A 

Fails to open, 
stuck closed 

Mechanical 
failure; Opening 
signal failure 

Status monitor 
light in MCR 
(1-ZS-67-176) 

Loss of cooling 
water to SIP 1A-A 
pump room cooler 
with the potential 
for loss of SIP 1A-
A. 

None.  

Train B SI Pump is 
not affected by the 
failure of Train A 
pump room cooler, 
and is 100% 
redundant to Train 
A pump. 

1-FCV-67-176-A   
FCV fails open on loss 
of power or air. 
 

 

4 1-FCV-67-182-B 
 

Essential Raw 

Provides 
flowpath for 
cooling water 
from the 

Fails to open, 
stuck closed 

Mechanical 
failure; Opening 
signal failure 

Status monitor 
light in MCR 
(1-ZS-67-182) 

Loss of cooling 
water to SIP 1B-B 
pump room cooler 
with the potential 

None.  

Train A SI Pump is 
not affected by the 

1-FCV-67-182-B   
FCV fails open on loss 
of power or air. 
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Item No. Component Function Failure Mode Potential Cause 
Method of 

Detection Effect on System Effect on Plant Remarks 
Cooling Water 
Flow Control 
Valve for the 
Safety Injection 
System Pump 1B-
B Cooler. 

ERCW Header 
1B to the 
cooler for 
Pump 1B-B 

for loss of SIP 1B-
B. 

failure of Train B 
pump room cooler, 
and is 100% 
redundant to Train 
B pump. 

5 1-PMCL-30-175-A 
 

Residual Heat 
Removal Pump 
1A-A Cooler 
(Train A). 

Provides 
cooling air to 
RHR Pump 
1A-A Room. 

Fails to start, 
fails while 
running; 
Spuriously 
stops. 

Mechanical 
failure; Train A 
Power failure; 
Auto-start signal 
failure; Operator 
error (handswitch 
placed in wrong 
position). 

Fan motor 
running light on 
MCC. 

Status monitor 
light in MCR 
for 1-FCV-67-
188 (1-ZS-67-
188) 

Loss of cooling 
water to RHR 
Pump 1A-A Room 
cooler with the 
potential loss of 
RHR Pump 1A-A. 

None.  

Train B RHR Pump 
is not affected by 
the failure of Train 
A Pump Room 
Cooler and is 
100% redundant to 
Train A Pump. 

Train A and Train B 
RHR pump/cooler sets 
are in separate rooms.  
Review of the 
schematics for the Train 
A and Train B coolers 
shows the trains to be 
independent.  The 
cooler is started 
automatically upon high 
temperature at 1-TS-30-
175-A, or RHR Pump 
1A-A start; Manually by 
local handswitch 1-HS-
30-175. 

6 1-PMCL-30-176-B 
 
Residual Heat 
Removal Pump  

1B-B Cooler 
(Train B) 

Provides 
cooling air to 
RHR Pump 
1B-B Room 

Fails to start, 
fails while 
running; 
Spuriously 
stops. 

Mechanical 
failure; Train B 
power failure; 
auto-start signal 
failure; Operator 
error (handswitch 
placed in wrong 
position) 

Fan motor 
running light on 
MCC. 

Status monitor 
light in MCR 
for 1-FCV-67-
190 (1-ZS-67-
190) 

Loss of cooling to 
RHR Pump 1B-B 
Room with the 
potential loss of 
RHR pump 1B-B. 

None.  

Train A RHR Pump 
is not affected by 
the failure of Train 
B pump Room 
Cooler, and is 
100% redundant to 
Train B pump. 

Train A and Train B 
RHR pump/cooler sets 
are in separate rooms.  
Review of the 
schematics for the Train 
A and Train B coolers 
shows the trains to be 
independent.  The 
cooler started 
automatically upon high 
temperature at 1-TS-30-
176-B or RHR Pump 
1B-B start; Manually by 



WBN 
 

TABLE 9.4-3  (Sheet 4 of 27) 
UNIT 1 

 
FAILURE MODES AND EFFECTES ANALYSIS FOR ACTIVE FAILURES  
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Item No. Component Function Failure Mode Potential Cause 
Method of 

Detection Effect on System Effect on Plant Remarks 
local handswitch 1-HS-
30-176. 

 

7 1-FCV-67-188-A 
 

Essential Raw 
Cooling Water 
Flow Control 
Valve for the 
Residual Heat 
Removal System 
Pump 1A-A 
Cooler. 

Provides 
flowpath for 
cooling water 
from the 
ERCW Header 
to the cooler 
for RHR Pump 
1A-A. 

See 'remarks' 
column 

See 'remarks' 
column. 

See 'remarks' 
column. 

See 'remarks' 
column. 

See 'remarks' 
column. 

1-FCV-67-188-A has 
been electrically 
disconnected due to 
App. 'R' interaction to 
keep the valve 
permanently open. 

8 1-FCV-67-190-B 
 

Essential Raw 
Cooling Water 
Flow Control 
Valve for the 
Residual Heat 
Removal System 
Pump 1B-B 
Cooler. 

Provides 
flowpath for 
cooling water 
from the 
ERCW Header 
to the cooler 
for RHR Pump 
1B-B. 

See 'remarks' 
column 

See 'remarks' 
column 

See 'remarks' 
column 

See 'remarks' 
column 

See 'remarks' 
column 

1-FCV-67-190-B has 
been electrically 
disconnected due to 
App. 'R' interaction to 
keep the valve 
permanently open. 

9 1-PMCL-30-177-A 
 

Containment 
Spray Pump 1A-A 
Cooler (Train A) 

Provides 
cooling air to 
CS Pump 1A-A 
Room 

Fails to start, 
fails while 
running; 
Spuriously 
stops. 

Mechanical 
failure; Train A 
power failure; 
Auto-start signal 
failure; Operator 
error (handswitch 
placed in wrong 
position) 

Status monitor 
light in MCR 
for 1-FCV-67-
184-A (1-ZS-
67-184). Fan 
motor running 
light on MCC. 

Loss of cooling to 
CSP 1A-A Room 
with the potential 
for loss of CSP 1A-
A. 

None.  

Train B Pump is 
not affected by the 
failure of Train A 
pump/cooler, and 
is 100% redundant 
to Train A pump. 

Equipment includes fan 
and motor. 
Train A and Train B CS 
pump/cooler sets are in 
separate rooms.  
Review of the 
schematics for the Train 
A and B coolers shows 
the trains to be 
independent.  The 
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Item No. Component Function Failure Mode Potential Cause 
Method of 

Detection Effect on System Effect on Plant Remarks 
cooler is started 
automatically upon high 
temperature at 1-TS-30-
177-A or CS Pump 1A-A 
start; manually by local 
handswitch 1-HS-30-
177. 
 

The cooler and the flow 
control valve 1-FCV-67-
184-A are interlocked to 
operate together. 

10 1-PMCL-30-178-B 
 

Containment 
Spray Pump 1B-B 
Cooler (Train B) 

Provides 
cooling air to 
CS Pump 1B-B 
Room 

Fails to start, 
fails while 
running; 
Spuriously 
stops. 

Mechanical 
failure; Train B 
power failure; 
Auto-start signal 
failure; Operator 
error (handswitch 
placed in wrong 
position) 

Status monitor 
light in MCR 
for 1-FCV-67-
186-B (1-ZS-
67-186). Fan 
motor running 
light on MCC. 

Loss of cooling to 
CSP 1B-B Room 
with the potential 
for loss of CSP 1B-
B. 

None.  

Train A Pump is 
not affected by the 
failure of Train B 
pump/cooler, and 
is 100% redundant 
to Train B pump. 

Equipment includes fan 
and motor. 
Train A and Train B CS 
pump/cooler sets are in 
separate rooms.  
Review of schematics 
for the Train A and B 
coolers shows the trains 
to be independent.  The 
cooler is started 
automatically upon high 
temperature at 1-TS-30-
178-B or CS Pump 1B-B 
start; manually by local 
handswitch 1-HS-30-
178. 
 
The cooler and the flow 
control valve 1-FCV-67-
186-B are interlocked to 
operate together. 
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11 1-FCV-67-184-A 
 

Essential Raw 
Cooling Water 
Flow Control 
Valve for the 
Containment 
Spray System 
Pump 1A-A 
Cooler. 

Provides 
flowpath for 
cooling water 
from the 
ERCW Header 
to the cooler 
for CS Pump 
1A-A. 

Fails to open, 
stuck closed. 

Mechanical 
failure; Opening 
signal failure. 

Status monitor 
light in MCR 
(1-ZS-67-184). 

Loss of cooling to 
CSP 1A-A room 
with the potential 
for loss of CSP 1A-
A. 

None.  

Train B CS Pump 
is not affected by 
the failure of Train 
A pump room 
cooler, and is 
100% redundant to 
Train A pump. 

1-FCV-67-184-A fails to 
the open position on 
loss of power or air. 

12 1-FCV-67-186-B 
 

Essential Raw 
Cooling Water 
Flow Control 
Valve for the 
Containment 
Spray System 
Pump 1B-B 
Cooler. 

Provides 
flowpath for 
cooling water 
from the 
ERCW Header 
to the cooler 
for CS Pump 
1B-B. 

Fails to open, 
stuck closed. 

Mechanical 
failure; Opening 
signal failure.  

Status monitor 
light in MCR 
(1-ZS-67-186). 

Loss of cooling to 
CSP 1B-B room 
with the potential 
for loss of CSP 1B-
B. 

None.  

Train A CS Pump 
is not affected by 
the failure of Train 
B pump room 
cooler, and is 
100% redundant to 
Train B pump. 

1-FCV-67-186-B fails to 
the open position on 
loss of power or air. 

13 1-PMCL-30-183-A 
 
Centrifugal 
Charging Pump  

1A-A Cooler 
(Train A). 

Provides 
cooling air to 
CC Pump 1A-A 
Room. 

Fails to start, 
fails while 
running; 
Spuriously 
stops. 

Mechanical 
failure; Train A 
power failure; 
Auto-start signal 
failure; Operator 
error (handswitch 
placed in wrong 
position). 

Fan motor 
running light on 
MCC. 

Status monitor 
light in MCR 
for 1-FCV-67-
168 (1-ZS-67-
168) 

Loss of cooling to 
CC pump 1A-A 
Room with the 
potential for loss of 
CC Pump 1A-A. 

None.  

Train B CC pump 
is not affected by 
the failure of Train 
A pump/cooler, and 
is 100% redundant 
to Train A pump. 

Equipment includes fan 
and motor. 

Train A and Train B 
pump/cooler sets are in 
separate rooms.  
Review of schematics 
for the train A and B 
coolers shows the trains 
to be independent.  The 
cooler automatically 
starts upon high 
temperature at 1-TS-30-
183-A, or pump 1A-A 
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Item No. Component Function Failure Mode Potential Cause 
Method of 

Detection Effect on System Effect on Plant Remarks 
start; Manually by local 
handswitch 1-HS-30-
183. 

14 1-PMCL-30-182-B 
 
Centrifugal 
Charging Pump  

1B-B Cooler 
(Train B). 

Provides 
cooling air to 
CC Pump 1B-B 
Room 

Fails to start, 
fails while 
running; 
Spuriously 
stops. 

Mechanical 
failure; Train B 
power failure; 
Auto-start signal 
failure; Operator 
error (handswitch 
placed in wrong 
position) 

Fan motor 
running light on 
MCC. 

Status monitor 
light in MCR 
for 1-FCV-67-
170 (1-ZS-67-
170) 

Loss of cooling to 
CC pump 1B-B 
Room with the 
potential for loss of 
CC pump 1B-B. 

None.  

Train A CC pump 
is not affected by 
the failure of Train 
B pump/cooler, and 
is 100% redundant 
to Train B pump. 

Equipment includes fan 
and motor. 

Train A and Train B 
pump/cooler sets are in 
separate rooms.  
Review of schematics 
for the Train A and B 
coolers shows the trains 
to be independent.  The 
cooler automatically 
starts upon high 
temperature at 1-TS-30-
182-B or pump 1B-B 
start; Manually by local 
handswitch 1-HS-30-
182. 

15 1-FCV-67-168-A 
 

Essential Raw 
Cooling water Flow 
Control Valve for 
the centrifugal 
Charging Pump 
Room 1A-A 
Cooler. 

Provides 
flowpath for  
cooling water 
from the ERCW 
Header to the 
cooler for CC 
Pump 1A-A. 

See 'Remarks' 
column 

See 'Remarks' 
column 

See 'Remarks' 
column 

See 'Remarks' 
column 

See 'Remarks' 
column 

1-FCV-67-168-A is 
electrically disconnected 
to keep the valve 
permanently open. 

16 1-FCV-67-170-B 
 

Essential Raw 
Cooling water Flow 
Control Valve for 

Provides 
flowpath for  
cooling water 
from the ERCW 
Header to the 
cooler for CC 

See 'Remarks' 
column 

See 'Remarks' 
column 

See 'Remarks' 
column 

See 'Remarks' 
column 

See 'Remarks' 
column 

1-FCV-67-170-B is 
electrically disconnected 
to keep the valve 
permanently open. 
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Item No. Component Function Failure Mode Potential Cause 
Method of 

Detection Effect on System Effect on Plant Remarks 
the centrifugal 
Charging Pump 
Room 1B-B 
Cooler. 

Pump 1B-B. 

17 1-PMCL-30-190 

CCS and Aux. FW 
Pump Cooler 1A-A. 

Provides 
cooling air to 
the CCS and 
Aux. FW pumps 
space. 

Fails to start, 
fails while 
running; 
Spuriously stops. 

Mechanical failure; 
Train A power 
failure; Auto-
standby start signal 
failure; Operator 
error (handswitch 
placed in wrong 
position) 

Status monitor 
light in MCR for 
1-FCV-67-162-
A (1-ZS-67-
162). Indicating 
light on MCC for 
fan motor 
running. 

Loss of redundancy 
in providing cooling 
air for CCS and Aux 
FW pumps space. 

None. 

The  Train B Cooler 
B-B is available to 
start on high 
temperature (1-TS-
30-190B-A1A-B) 
and is 100% 
redundant to the 
Train A cooler. 

The cooler automatically 
starts upon Train A  
ABI signal or high 
temperature sensed by 1-
TS-30-190A-A.  In 
standby mode, the cooler 
will start upon high 
temperature at 1-TS-30-
190B-A.  Cooler fan 
motor and 1-FSV-67-162-
A are interlocked to open 
1-FCV-67-162-A for 
ERCW supply on cooler 
start.  Review of the 
schematics for the 
coolers A-A and B-B 
shows their 
independence. 

18 1-PMCL-30-191-A 
 

CCS and Aux. FW 
Pump/Cooler 1B-
B 

Provides 
cooling air to 
the CCS and 
Aux. FW 
pumps space. 

Fails to start, 
fails while 
running; 
Spuriously 
stops. 

Mechanical 
failure; Train B 
power failure; 
Auto-standby start 
signal failure; 
Operator error 
(handswitch 
placed in wrong 
position) 

Status monitor 
light in MCR 
for 1-FCV-67-
164-B (1-ZS-
67-164). 
Indicating light 
on MCC for fan 
motor running. 

Loss of 
redundancy in 
providing cooling 
air for CCS and 
Aux. FW pumps 
space. 

None.  
The standby Train 
A Cooler A-A is 
available to start on 
high temperature 
(1-TS-30-1910A-
AB-B) and is 100% 
redundant to Train 
B cooler. 

 

The cooler automatically 
starts upon Train B ABI 
signal or high 
temperature sensed by 
1-TS-30-191A-B.  In 
standby mode, the 
cooler will start upon 
high temperature at 1-
TS-30-191B-B.   Cooler 
fan motor and 1-FSV-
67-164-B are interlocked 
to open 1-FCV-67-164 
for ERCW Supply on 
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Detection Effect on System Effect on Plant Remarks 
cooler start.  Review of 
the schematics for the 
coolers A-A and B-B 
shows their 
independence. 

19 1-FCV-67-162-A 
 
Essential Raw 
Cooling Water 
Flow Control 
Valve for the CCS 
and Aux. FW 
Pump Cooler  

1A-A. 

Provides 
flowpath for 
cooling water 
from the 
ERCW Header 
to the Cooler 
for Pump 1A-A. 

Fails to open, 
stuck closed. 

Mechanical 
failure; Opening 
signal failure. 

Status monitor 
light in MCR 
(or 
1-ZS-67-162). 

Loss of 
redundancy in 
providing cooling to 
CCS and Aux FW 
Pump space. 

None.  

Train B pump 
spaceroom cooler 
is not affected by 
the failure of Train 
A pump room 
cooler, and is 
100% redundant to 
the train A pump 
space room cooler. 

1-FCV-67-162-A fails 
open on loss of power or 
air. 
 

 

20 1-FCV-67-164-B 
 

Essential Raw 
Cooling Water 
Flow Control 
Valve for the CCS 
and Aux. FW 
Pump Cooler B-B. 

Provides 
flowpath for 
cooling water 
from the 
ERCW Header 
to the Cooler 
for Pump B-B. 

Fails to open, 
stuck closed. 

Mechanical 
failure; Opening 
signal failure. 

Status monitor 
light in MCR 
(or 1-ZS-67-
164). 

Loss of 
redundancy in 
providing cooling to 
CCS and Aux FW 
Pump space. 

None.  

Train A pump 
space room cooler 
is not affected by 
the failure of Train 
B pump room 
cooler, and is 
100% redundant to 
the Train B pump 
space room cooler. 

1-FCV-67-164-B fails 
open on loss of power or 
air. 

 

21 2-CLR-30-200-A 
 

EGTS Cooler 2A-
A 

Provides 
cooling air to 
the EGTS 
Room 

Fails to start, 
fails while 
running; 
Spuriously 
stops. 

Mechanical 
failure; Train A 
power failure; 
Auto-standby start 
signal failure; 
Operator error 
(handswitch 
placed in wrong 

Status monitor 
light in MCR 
for 2-FCV-67-
336 (2-ZS-67-
336). Fan 
motor running 
light on MCC. 

Loss of 
redundancy in 
providing cooling 
air for the EGTS 
Room. 

None.  

The standby Train 
B Cooler is 
available to start on 
high temperature 
(2-TS-30-207A-B) 
and is 100% 
redundant to Train 

The cooler automatically 
starts upon Train A ABI 
signal . In standby mode 
the cooler will start 
uponor  high 
temperature at 2-TS-30-
200A-A.  Cooler fan 
motor and 2-FSV-67-
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Item No. Component Function Failure Mode Potential Cause 
Method of 

Detection Effect on System Effect on Plant Remarks 
position) A cooler. 336-A are interlocked to 

open 2-FCV-67-336 for 
ERCW supply on cooler 
start.  Review of the 
schematics for the 
coolers A-A and B-B 
shows their 
independence. 

22 2-CLR-30-207-B 
 

EGTS Cooler A-
A2B-B. 

Provides 
cooling air to 
the EGTS 
Room 

Fails to start, 
fails while 
running; 
Spuriously 
stops. 

Mechanical 
failure; Train B 
power failure; 
Auto-standby start 
signal failure; 
Operator error 
(handswitch 
placed in wrong 
position) 

Status monitor 
light in MCR 
for 2-FCV-67-
338 (2-ZS-67-
338). Fan 
motor running 
light on MCC. 

Loss of 
redundancy in 
providing cooling 
air for the EGTS 
Room. 

None.  

The standby Train 
A Cooler is 
available to start on 
high temperature at 
2-TS-30-200A-A 
and is 100% 
redundant to Train 
B cooler. 

The cooler automatically 
starts upon Train B ABI 
signal . In standby 
mode, the cooler will 
start upon or high 
temperature at 2-TS-30-
207A-B.  Cooler fan 
motor and 2-FSV-67-
338-B are interlocked to 
open 2-FCV-67-338 for 
ERCW supply on cooler 
start.  Review of the 
schematics for the 
coolers A-A and B-B 
shows their 
independence. 

23 2-FCV-67-336 
 

Essential Raw 
Cooling Water 
Flow Control Valve 
for the EGTS 
Room Cooler A-A. 

Provides 
flowpath for 
cooling water 
from the ERCW 
Header to the 
A-A cooler for 
the EGTS 
Rooms. 

Fails to open, 
stuck closed. 

Mechanical failure; 
signal failure. 

Status monitor 
light in MCR (2-
ZS-67-336) 

Loss of redundancy 
in providing cooling 
to EGTS room. 

None.  

Train B Pump cooler 
is not affected by 
the failure of Train A 
pump room cooler, 
and is 100% 
redundant to the 
Train A pump room 
cooler. 

2-FCV-67-336 fails open 
on loss of power or air. 
 

 

24 2-FCV-67-338 Provides Fails to open, Mechanical failure; Status monitor Loss of redundancy None.  2-FCV-67-338 fails open 
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Essential Raw 
Cooling Water 
Flow Control Valve 
for the EGTS 
Room Cooler B-B 

flowpath for 
cooling water 
from the ERCW 
Header to the 
B-B cooler for 
the EGTS 
Rooms. 

stuck closed. signal failure. light in MCR (2-
ZS-67-338). 

in providing cooling 
to EGTS room. 

Train A Pump cooler 
is not affected by 
the failure of Train B 
pump room cooler, 
and is 100% 
redundant to the 
Train B pump room 
cooler. 

on loss of power or air. 

 

25 0-PMCL-30-192-A 
 

CCS TB Booster 
and Spent Fuel Pit 
Pump Cooler A-A 

Provides 
cooling air to 
the CCS TB 
Booster and 
Spent Fuel Pit 
Cooler Space. 

Fails to start, 
fails while 
running; 
Spuriously stops. 

Mechanical failure; 
Train A power 
failure; Auto-
standby start signal 
failure; Operator 
error (handswitch 
placed in wrong 
position) 

Status monitor 
light in MCR for 
1-FCV-67-213-
A (1-ZS-67-
213) Fan motor 
running light on 
MCC. 

Loss of redundancy 
in providing cooling 
air for CCS TB 
Booster and Spent 
Fuel Pit Cooler 
Space 

None. 

The standby Train B 
Cooler A-A is 
available to start on 
high temperature (0-
TS-30-193BA-B) 
and is 100% 
redundant to the 
Train A cooler. 

The cooler automatically 
starts upon Train A ABI 
signal or high 
temperature at 0-TS-30-
192A-A.  In standby 
mode, the cooler will start 
upon high temperature at 
0-TS-30-192B-A.   Cooler 
fan motor and 1-FSV-67-
213-A are interlocked to 
open 1-FCV-67-213-A for 
ERCW supply on cooler 
start.  Review of the 
schematics for the 
coolers A-A and B-B 
shows their 
independence. 

26 0-PMCL-30-193-B 
 

CCS TB Booster 
and Spent Fuel 
Pit Cooler B-B 

Provides 
cooling air to 
the CCS TB 
Booster and 
Spent Fuel Pit 
Cooler B-B 
space. 

Fails to start, 
fails while 
running; 
Spuriously 
stops. 

Mechanical 
failure; Train B 
power failure; 
Auto-standby start 
signal failure; 
Operator error 
(handswitch 
placed in wrong 
position) 

Status monitor 
light in MCR 
for 1-FCV-67-
215-B (1-ZS-
67-215). Fan 
motor running 
light on MCC. 

Loss of 
redundancy in 
providing cooling 
air for CCS TB 
Booster and Spent 
Fuel Pit Cooler 
space. 

None.  

The standby Train 
A Cooler is 
available to start on 
high temperature 
(1-TS-30-
192B192A-A) and 
is 100% redundant 
to the Train B 
cooler. 

The cooler automatically 
starts upon Train B ABI 
signal or high 
temperature at 0-TS-30-
193A-B.  In standby 
mode, the cooler will 
start upon high 
temperature at 0-TS-30-
193B-B.  Cooler fan 
motor and 1-FSV-67-
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Item No. Component Function Failure Mode Potential Cause 
Method of 

Detection Effect on System Effect on Plant Remarks 
215-B are interlocked to 
open 1-FCV-67-215-B 
for ERCW supply on 
cooler start.  Review of 
the schematics for the 
coolers A-A and B-B 
shows their 
independence. 

27 1-FCV-67-213-A 
 

Essential Raw 
Cooling Water 
Flow Control 
Valve for the CCS 
TB Booster and 
Spent Fuel Pit 
Cooler A-A 

Provides 
flowpath for 
cooling water 
from the 
ERCW Header 
to the Cooler 
A-A. 

Fails to open, 
stuck closed. 

Mechanical 
failure; Opening 
signal failure. 

Status monitor 
light in MCR 
(1-ZS-67-213) 

Loss of 
redundancy in 
providing cooling 
air to CCS TB 
Booster and Spent 
Fuel Pit Coolers 
space. 

None.  

Train B Pump area 
cooler is not 
affected by the 
failure of Train A 
pump area cooler, 
and is 100% 
redundant to the 
Train A pump area 
cooler. 

1-FCV-67-213-A fails 
open on loss of power or 
air. 

 

28 1-FCV-67-215-B 
 

Essential Raw 
Cooling Water 
Flow Control 
Valve for the CCS 
TB Booster and 
Spent Fuel Pit 
Cooler B-B 

Provides 
flowpath for 
cooling water 
from the 
ERCW Header 
to the Cooler 
B-B. 

Fails to open, 
stuck closed. 

Mechanical 
failure; Opening 
signal failure. 

Status monitor 
light in MCR 
(1-ZS-67-215) 

Loss of 
redundancy in 
providing cooling 
air to CCS TB 
Booster and Spent 
Fuel Pit Coolers 
space. 

None.  

Train A Pump area 
cooler is not 
affected by the 
failure of Train B 
pump area cooler, 
and is 100% 
redundant to the 
Train B pump area 
cooler. 

1-FCV-67-215-B fails 
open on loss of power or 
air. 
 
 

 

29 0-BKD-31-2956 
 

CCS TB Booster 
and Spent Fuel 
Pit Pump Cooler 

Provides 
flowpath for 
cool air flow 
from Cooler A-
A to common 

Fails to open 
(stuck closed). 

Mechanical failure Local position 
indicator 
attachment on 
the damper 
would indicate 

Loss of 
redundancy in 
providing cooling 
air to room. 

None.  
The standby Train 
B cooler will start 
upon high 
temperature on 0-

Operability of the 
dampers is periodically 
verified. 
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Item No. Component Function Failure Mode Potential Cause 
Method of 

Detection Effect on System Effect on Plant Remarks 
A-A Backdraft 
Damper 

discharge 
headers to 
room. 

if damper was 
stuck closed 

 

TS-30-193B-B. 
 

 

  Protects 
standby Cooler 
A-A from 
reverse air flow 
from running 
cooler B-B. 

Fails to 
backseat (stuck 
open) when 
Train B Cooler 
B-B is running. 

Mechanical failure Local position 
indicator 
attachment on 
the damper 
would indicate 
if damper was 
stuck open. 

None 

(See Remarks) 

None 

(See Remarks) 

 

 

30 0-BKD-31-2957 
 

CCS TB Booster 
and Spent Fuel 
Pit Pump Cooler 
B-B Backdraft 
Damper 

Provides 
flowpath for 
cool air flow 
from Cooler B-
B to common 
discharge 
headers to 
room. 

Fails to open 
(stuck closed). 

Mechanical failure Local position 
indicator 
attachment on 
the damper 
would indicate 
if damper was 
stuck closed. 

Loss of 
redundancy in 
providing cooling 
air to room. 

None.  
The standby Train 
A cooler will start 
upon high 
temperature on 0-
TS-30-192B-A. 
 

 

Operability of the 
dampers is periodically 
verified. 

 

  Protects 
standby Cooler 
B-B from 
reverse air flow 
from running 
cooler A-A. 

Fails to 
backseat (stuck 
open) when 
Train A Cooler 
A-A is running. 

Mechanical failure Local position 
indicator 
attachment on 
the damper 
would indicate 
if damper was 
stuck open. 

None 

(See Remarks) 

 

None 

(See Remarks) 

 

 

 

31 2-PMCL-30-184-A 
 

AFW and BAT 
Cooler Fan A-A  

Provides 
cooling air to 
the AFW and 
BAT pumps 
space 

Fails to start, 
fails while 
running; 
Spuriously 
stops. 

Mechanical 
failure; Train A 
power failure; 
Auto-standby start 
signal failure; 
Operator error 
(handswitch 

Status monitor 
light in MCR 
for 2-FCV-67-
217 (2-ZS-67-
217). Fan 
motor running 
light on MCC. 

Loss of 
redundancy  in 
providing cooling 
air for AFW and 
BAT pumps Space 

None.  

The  Train B 
Cooler is available 
to start on high 
temperature (2-TS-
30-185BA-B) and 
is 100% redundant 

The cooler automatically 
starts upon Train A ABI 
signal or high 
temperature at 2-TS-30-
184A-A.  In standby 
mode, the cooler will 
start upon high 
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Item No. Component Function Failure Mode Potential Cause 
Method of 

Detection Effect on System Effect on Plant Remarks 
placed in wrong 
position) 

to tTrain A cooler. temperature at 2-TS-30-
184B-A.  Cooler fan 
motor and 2-FSV-67-
217-A are interlocked to 
open 2-FCV-67-217 for 
ERCW supply on cooler 
start.  Review of the 
schematics for the 
coolers A-A and B-B 
shows their 
independence. 

32 2-PMCL-30-185-B 
 

AFW and BAT 
Cooler Fan B-B  

Provides 
cooling air to 
the AFW and 
BAT pumps 
space 

Fails to start, 
fails while 
running; 
Spuriously 
stops. 

Mechanical 
failure; Train B 
power failure; 
Auto-standby start 
signal failure; 
Operator error 
(handswitch 
placed in wrong 
position) 

Status monitor 
light in MCR 
for 2-FCV-67-
219 -B (2-ZS-
67-219). Fan 
motor running 
light on MCC. 

Loss of 
redundancy  in 
providing cooling 
air for AFW and 
BAT pumps Space 

None.  

The standby Train 
A Cooler is 
available to start on 
high temperature 
(2-TS-30-184BA-A) 
and is 100% 
redundant to Train 
B cooler. 

The cooler automatically 
starts upon Train B ABI 
signal or high 
temperature at 2-TS-30-
185A-B.  In standby 
mode, the cooler will 
start upon high 
temperature at 2-TS-30-
185B-B.  Cooler fan 
motor and 2-FSV-67-
219-B are interlocked to 
open 1-FCV-67-219 for 
ERCW supply on cooler 
start.  Review of the 
schematics for the 
coolers A-A and B-B 
shows their 
independence. 

33 2-FCV-67-217 
 

Essential Raw 
Cooling Water 
Flow Control 

Provides 
flowpath for 
cooling water 
from the 
ERCW Header 

Fails to open, 
stuck closed. 

Mechanical 
failure; Opening 
signal failure. 

Status monitor 
light in MCR 
(2-ZS-67-217) 

Loss of 
redundancy in 
providing cooling to 
AFW and BAT 
Pumps Space. 

None.  

Train B pump room 
cooler is not 
affected by the 
failure of Train A 

2-FCV-67-217 fails open 
on loss of power or air. 
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Item No. Component Function Failure Mode Potential Cause 
Method of 

Detection Effect on System Effect on Plant Remarks 
Valve for the AFW 
and BAT Cooler 
A-A 

to the Cooler 
for Pump A-A. 

pump room cooler, 
and is 100% 
redundant to the 
Train A pump room 
cooler. 

34 2-FCV-67-219 
 

Essential Raw 
Cooling Water 
Flow Control 
Valve for the AFW 
and BAT Cooler 
B-B 

Provides 
flowpath for 
cooling water 
from the 
ERCW Header 
to the Cooler 
for Pump B-B. 

Fails to open, 
stuck closed. 

Mechanical 
failure; Opening 
signal failure. 

Status monitor 
light in MCR 
(2-ZS-67-219) 

Loss of 
redundancy in 
providing cooling to 
AFW and BAT 
pumps Space. 

None.  

Train A pump room 
cooler is not 
affected by the 
failure of Train B 
pump room cooler, 
and is 100% 
redundant to the 
Train B pump room 
cooler. 

2-FCV-67-219 fails open 
on loss of power or air. 

 

35 2-BKD-31-2952 
 

Aux FW and BAT 
Pump Cooler A-A 
Backdraft Damper 

Provides 
flowpath for 
cool air flow 
from Cooler A-
A to common 
discharge 
header to 
room. 

Fails to open 
(stuck closed). 

Mechanical failure Local position 
indicator 
attachment on 
the damper 
would indicate 
if damper was 
stuck closed 

Loss of 
redundancy in 
providing cooling 
air to room. 

None.  
The standby Train 
B cooler will start 
upon high 
temperature on 2-
TS-30-185B-B. 

Operability of the 
dampers is periodically 
verified. 

 

  Protects 
standby Cooler 
A-A from 
reverse air flow 
from running 
cooler B-B. 

Fails to 
backseat (stuck 
open) when 
Train B Cooler 
B-B is running. 

Mechanical failure Local position 
indicator 
attachment on 
the damper 
would indicate 
if damper was 
stuck open. 

None 

(See Remarks) 

None  

(See Remarks) 

 

 

36 2-BKD-31-2953 
 

Provides 
flowpath for 
cool air flow 

Fails to open 
(stuck closed). 

Mechanical failure Local position 
indicator 
attachment on 

Loss of 
redundancy in 
providing cooling 

None.  
The standby Train 
A cooler will start 

Operability of the 
dampers is periodically 
verified. 
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Item No. Component Function Failure Mode Potential Cause 
Method of 

Detection Effect on System Effect on Plant Remarks 

Aux FW and BAT 
Pump Cooler B-B 
Backdraft Damper 

from Cooler B-
B to common 
discharge 
header to 
room. 

the damper 
would indicate 
if damper was 
stuck closed 

air to room. upon high 
temperature on 2-
TS-30-184B-A. 
 

 

 

  Protects 
standby Cooler 
B-B from 
reverse air flow 
from running 
cooler A-A. 

Fails to 
backseat (stuck 
open) when 
Train A Cooler 
A-A is running. 

Mechanical failure Local position 
indicator 
attachment on 
the damper 
would indicate 
if damper was 
stuck open. 

None 

(See Remarks) 

None 

(See Remarks) 

Potential loss of, or 
diminished, air cooling 
from both trains.  The 
consequences of the 
diversion of cooling air 
flow through standby 
cooler is possible 
damage to the Train B 
motor and motor 
premature trip.  
Automatic switchover to 
the standby Train B 
cooler, if it is 
experiencing reverse 
rotation due to damper 
not backseating could, 
upon demand, fail the 
motor due to overload.  
Therefore, neither train 
cooler would be 
available to perform the 
system function.  For 
this reason, the damper 
will be periodically 
checked for correct 
position. 

37 1-CLR-30-201-A 
 

Pipe Chase 

Provides 
cooling air to 
the pipe chase. 

Fails to start, 
fails while 
running; 

Mechanical 
failure; Train A 
power failure; 

Status monitor 
light in MCR 
for 1-FCV-67-

Loss of 
redundancy in 
providing cooling 

None.  

The standby Train 
B Cooler Fan 1B-B 

The cooler automatically 
starts upon Train A ABI 
signal or high 
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Item No. Component Function Failure Mode Potential Cause 
Method of 

Detection Effect on System Effect on Plant Remarks 
Cooler Fan 1A-A Spuriously 

stops. 
Auto-standby start 
signal failure; 
Operator error 
(handswitch 
placed in wrong 
position) 

342-A (1-ZS-
67-342-A). Fan 
motor running 
light on MCC. 

air for the Pipe 
Chase. 

 

is available to start 
on high 
temperature (1-TS-
30-202BA-B) and 
is 100% redundant 
to Train A cooler. 

temperature at 1-TS-30-
201A-A.  In standby 
mode, the cooler will 
start upon high 
temperature at 1-TS-30-
201B-A.   Cooler fan 
motor and 1-FSV-67-
342-A are interlocked to 
open 1-FCV-67-342-A 
for ERCW supply on 
cooler start.  Review of 
the schematics for the 
coolers A-A and B-B 
shows their 
independence. 

38 1-CLR-30-202-B 
 

Pipe Chase 
Cooler Fan 1-B-B 

Provides 
cooling air to 
the pipe chase. 

Fails to start, 
fails while 
running; 
Spuriously 
stops. 

Mechanical 
failure; Train B 
power failure; 
Auto-standby start 
signal failure; 
Operator error 
(handswitch 
placed in wrong 
position) 

Status monitor 
light in MCR 
for 1-FCV-67-
344-B (1-ZS-
67-344-B). Fan 
motor running 
light on MCC. 

Loss of 
redundancy in 
providing cooling 
air for the Pipe 
Chase. 

 

None.  
The standby Train 
A Cooler Fan 1A-A 
is available to start 
on high 
temperature at 
1-TS-30-201BA-A 
and is 100% 
redundant to Train 
B cooler. 

 

The cooler automatically 
starts upon Train B ABI 
signal or high 
temperature at 1-TS-30-
202A-B.  In standby 
mode, the cooler will 
start upon high 
temperature at 1-TS-30-
202B-B.  Cooler fan 
motor and 1-FSV-67-
344-B are interlocked to 
open 1-FCV-67-344-B 
for ERCW supply on 
cooler start.  Review of 
the schematics for the 
coolers A-A and B-B 
shows their 
independence. 

39 1-FCV-67-342-A 
 

Provides 
flowpath for 

Fails to open, Mechanical 
failure; Opening 

Status monitor 
light in MCR 

Loss of 
redundancy in 

None.  1-FCV-67-342 fails open 
on loss of power or air. 
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Item No. Component Function Failure Mode Potential Cause 
Method of 

Detection Effect on System Effect on Plant Remarks 

Essential Raw 
Cooling Water 
Flow Control 
Valve for the Pipe 
Chase Cooler 1A-
A 

cooling water 
from the 
ERCW Header 
to the Cooler 
1A-A. 

stuck closed. signal failure. (1-ZS-67-342) providing cooling 
air to the Pipe 
Chase. 

Train B Pump room 
cooler is not 
affected by the 
failure of Train A 
pump room cooler, 
and is 100% 
redundant to the 
Train A pump room 
cooler. 

 

 

40 1-FCV-67-344-B 
 

Essential Raw 
Cooling Water 
Flow Control 
Valve for the Pipe 
Chase Cooler 1B-
B 

Provides 
flowpath for 
cooling water 
from the 
ERCW Header 
to the Cooler 
1B-B. 

Fails to open, 
stuck closed. 

Mechanical 
failure; Opening 
signal failure. 

Status monitor 
light in MCR 
(1-ZS-67-344) 

Loss of 
redundancy in 
providing cooling 
air to the Pipe 
Chase. 

None.  

Train A Pump room 
cooler is not 
affected by the 
failure of Train B 
pump room cooler, 
and is 100% 
redundant to the 
Train B pump room 
cooler. 

1-FCV-67-344 fails open 
on loss of power or air. 
 

 

41 1-BKD-31-2925 
 

Pipe Chase 
Cooler 1A-A 
Backdraft Damper 

Provides 
flowpath for 
cool air flow 
from Cooler 
1A-A to Pipe 
Chase Header. 

Fails to open 
(stuck closed). 

Mechanical failure Local position 
indicator 
attachment on 
the damper 
would indicate 
if damper was 
stuck closed 

Loss of 
redundancy in 
providing cooling 
air to Pipe Chase. 

None.  
The standby Train 
B cooler will start 
upon high 
temperature on 1-
TS-30-202B-B. 
 

 

Operability of the 
dampers is periodically 
verified. 

  Protects 
standby Cooler 
1A-A from 
reverse air flow 
from running 
cooler 1B-B. 

Fails to 
backseat (stuck 
open) when 
Train A Cooler 
1B-B is running. 

Mechanical failure Local position 
indicator 
attachment on 
the damper 
would indicate 
if damper was 

Loss of 
redundancy 

None.  

(See Remarks) 
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Detection Effect on System Effect on Plant Remarks 
stuck open. 

42 1-BKD-31-2927 
 

Pipe Chase 
Cooler 1B-B 
Backdraft Damper 

Provides 
flowpath for 
cool air flow 
from Cooler 
1B-B to Pipe 
Chase Header. 

Fails to open 
(stuck closed). 

Mechanical failure Local position 
indicator 
attachment on 
the damper 
would indicate 
if damper was 
stuck closed 

Loss of 
redundancy in 
providing cooling 
air to Pipe Chase. 

None.  
The standby Train 
A cooler will start 
upon high 
temperature on 1-
TS-30-201B-A. 

 

Operability of the 
dampers is periodically 
verified. 

  Protects 
standby Cooler 
1B-B from 
reverse air flow 
from running 
cooler 1A-A. 

Fails to 
backseat (stuck 
open) when 
Train B Cooler 
1A-A is running. 

Mechanical failure Local position 
indicator 
attachment on 
the damper 
would indicate 
if damper was 
stuck open. 

Loss of 
redundancy. 

None. 

(See Remarks) 

 

43 1-CLR-30-186-A 
 

Penetration Room 
Cooler Fan 1A-A 
(Train A) 

Provides 
cooling air to 
Penetration 
Room (El 692) 

Fails to start, 
fails while 
running; 
Spuriously 
stops. 

Mechanical 
failure; Train A 
power failure; 
Auto-start signal 
failure; Operator 
error (handswitch 
placed in wrong 
position) 

Status monitor 
light in MCR 
for 1-FCV-67-
346-A fully 
open (1-ZS-67-
346). Fan 
motor running 
light on MCC. 

Loss of cooling to 
Penetration Room 
(El 692) with the 
potential for loss of 
room equipment. 

None.  
The standby Train 
B Cooler is 
available to start on 
high temperature 
(1-TS-30-187BA-B) 
and is 100% 
redundant to Train 
A cooler. 

 

The cooler automatically 
starts upon Train A ABI 
signal or high 
temperature at 1-TS-30-
186A-A. In standby 
mode, the cooler will start 
upon high temperature at 
1-TS-30-186B-A.   Cooler 
fan motor and 1-FSV-67-
346-A are interlocked to 
open 1-FCV-67-346-A for 
ERCW supply on cooler 
start.  Review of the 
schematics for the 
coolers A-A and B-B 
shows their 
independence. 

44 1-CLR-30-187-B Provides Fails to start, Mechanical Status monitor Loss of cooling to None.  The cooler automatically 
starts upon Train B ABI 
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Penetration Room 
Cooler Fan 1B-B 
(Train B). 

cooling air to 
Penetration 
Room (El 692) 

fails while 
running; 
Spuriously 
stops. 

failure; Train B 
power failure; 
Auto-start signal 
failure; Operator 
error (handswitch 
placed in wrong 
position) 

light in MCR 
for 1-FCV-67-
348-B fully 
open (1-ZS-67-
348). Fan 
motor running 
light on MCC. 

Penetration Room 
(El 692) with the 
potential for loss of 
room equipment. 

The standby Train 
A Cooler is 
available to start on 
high temperature at 
0-TS-30-186BA-A 
and is 100% 
redundant to Train 
B cooler. 

 

  

signal or high 
temperature at 1-TS-30-
187A-B. In standby 
mode, the cooler will start 
upon high temperature at 
1-TS-30-187B-B.  Cooler 
fan motor and 1-FSV-67-
348-B are interlocked to 
open 1-FCV-67-348-B for 
ERCW supply on cooler 
start.  Review of the 
schematics for the 
coolers A-A and B-B 
shows their 
independence. 

45 1-FCV-67-346-A 
 

Essential Raw 
Cooling Water 
Flow Control Valve 
for the Penetration 
Room (El. 692) 
Cooler 1A-A 

Provides 
flowpath for 
cooling water 
from the ERCW 
Header to the 
Cooler for the 
Penetration 
Room Space. 

Fails to open, 
stuck closed. 

Mechanical failure; 
Opening signal 
failure. 

Status monitor 
light in MCR (1-
ZS-67-346) 

Loss of redundancy 
in providing cooling 
to Penetration 
Room (El. 692) 
space. 

. 

None.  

Train B Pump room 
cooler is not 
affected by the 
failure of Train A 
pump room cooler, 
and is 100% 
redundant to the 
Train A pump room 
cooler. 

1-FCV-67-346-A fails 
open on loss of power or 
air. 
 

 

46 1-FCV-67-348-B 
 

Essential Raw 
Cooling Water 
Flow Control Valve 
for the Penetration 
Room (El. 692) 
Cooler 1B-B 

Provides 
flowpath for 
cooling water 
from the ERCW 
Header to the 
Cooler for the 
Penetration 
Room Space. 

Fails to open, 
stuck closed. 

Mechanical failure; 
Opening signal 
failure. 

Status monitor 
light in MCR (1-
ZS-67-348) 

Loss of redundancy 
in providing cooling 
to Penetration 
Room (El. 692) 
space. 

None.  

Train A Pump room 
cooler is not 
affected by the 
failure of Train B 
pump room cooler, 
and is 100% 
redundant to the 
Train B pump room 
cooler. 

1-FCV-67-348-B fails 
open on loss of power or 
air. 
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47 1-CLR-30-196 
 

Penetration Room 
Cooler Fan 1A-A 
(Train A). 

Provides 
cooling air to 
Penetration 
Room (El 713) 

Fails to start, 
fails while 
running; 
Spuriously stops. 

Mechanical failure; 
Train A power 
failure; Auto-start 
signal failure; 
Operator error 
(handswitch placed 
in wrong position) 

Status monitor 
light in MCR for 
1-FCV-67-350-
A fully open  (1-
ZS-67-350). 
Fan motor 
running light on 
MCC. 

Loss of cooling to 
Penetration Room 
(El 713) with the 
potential for loss of 
room equipment. 

None.  
The standby  Train 
B Cooler is 
available to start on 
high temperature (1-
TS-30-197B197A-B) 
and is 100% 
redundant to Train A 
cooler. 

 

 

The cooler automatically 
starts upon Train A ABI  
signal or high 
temperature (1-TS-30-
1967A-AB-B). In standby 
mode, the cooler will start 
upon high temperature at 
1-TS-30-196B-A.  Cooler 
fan motor and 1-FSV-67-
350-A are interlocked to 
open 1-FCV-67-350-A for 
ERCW supply on cooler 
start.  Review of the 
schematics for the 
coolers A-A and B-B 
shows their 
independence. 

48 1-CLR-30-197 
 

Penetration Room 
Cooler Fan 1B-B 
(Train B). 

Provides 
cooling air to 
Penetration 
Room (el 713) 

Fails to start, 
fails while 
running; 
Spuriously stops. 

Mechanical failure; 
Train B power 
failure; Auto-start 
signal failure; 
Operator error 
(handswitch placed 
in wrong position) 

Status monitor 
light in MCR for 
1-FCV-67-352-
B fully open (1-
ZS-67-352). 
Fan motor 
running light on 
MCC. 

Loss of cooling to 
Penetration Room 
(El 713) with the 
potential for loss of 
room equipment. 

None.  
The standby Train A 
Cooler is available 
to start on high 
temperature (1-TS-
30-196BA-A) and is 
100% redundant to 
Train B cooler. 

 

 

The cooler automatically 
starts upon Train B ABI 
signal or high 
temperature at 1-TS-30-
197A-B. In standby 
mode, the cooler will start 
upon high temperature at 
1-TS-30-197B-B.   Cooler 
fan motor and 1-FSV-67-
352-B are interlocked to 
open 1-FCV-67-352-B for 
ERCW supply on cooler 
start.  Review of the 
schematics for the 
coolers A-A and B-B 
shows their 
independence. 

49 1-FCV-67-350-A 
 

Provides 
flowpath for 

Fails to open, Mechanical failure; 
Opening signal 

Status monitor 
light in MCR (1-

Loss of redundancy 
in providing cooling 

None.  1-FCV-67-350 fails open 
on loss of power or air. 
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Essential Raw 
Cooling Water 
Flow Control Valve 
for the Penetration 
Room (El 713) 
Cooler 1A-A. 

cooling water 
from the ERCW 
Header to the 
Cooler for the 
Penetration 
Room Space. 

stuck closed. failure. ZS-67-350) to Penetration 
Room (El 713) 
Space 

Train B Pump room 
cooler is not 
affected by the 
failure of Train A 
pump room cooler, 
and is 100% 
redundant to the 
Train A pump room 
cooler. 

 

 

50 1-FCV-67-352-B 
 

Essential Raw 
Cooling Water 
Flow Control Valve 
for the Penetration 
Room (El 713) 
Cooler 1B-B 

Provides 
flowpath for 
cooling water 
from the ERCW 
Header to the 
Cooler for the 
Penetration 
Room Space. 

Fails to open, 
stuck closed. 

Mechanical failure; 
Opening signal 
failure. 

Status monitor 
light in MCR (1-
ZS-67-352) 

Loss of redundancy 
in providing cooling 
to Penetration 
Room (El 713) 
Space. 

None.   

Train A Pump room 
cooler is not 
affected by the 
failure of Train B 
pump room cooler, 
and is 100% 
redundant to the 
Train B pump room 
cooler. 

1-FCV-67-352 fails open 
on loss of power or air. 
 

 

51 1-CLR-30-194-A 
 

Penetration Room 
Cooler Fan 1A-A 
(Train A) 

Provides 
cooling air to 
Penetration 
Room (El 737) 

Fails to start, 
fails while 
running; 
Spuriously 
stops. 

Mechanical 
failure; Train A 
power failure; 
Auto-start signal 
failure; Operator 
error (handswitch 
placed in wrong 
position) 

Status monitor 
light in MCR 
for 1-FCV-67-
354-A fully 
open (1-ZS-67-
354). Fan 
motor running 
light on MCC. 

Loss of cooling to 
Penetration Room 
(El 737) with the 
potential for loss of 
room equipment. 

None. The standby 
Train B Cooler is 
available to start on 
high temperature 
(1-TS-30-
195B195A-B) and 
is 100% redundant 
to Train A cooler. 

 

 

The cooler automatically 
starts upon Train A ABI 
signal or high 
temperature at 1-TS-30-
194A-A. In standby 
mode, the cooler will 
start upon high 
temperature at 1-TS-30-
194B-A.  Cooler fan 
motor and 1-FSV-67-
354-A are interlocked to 
open 1-FCV-67-354-A 
for ERCW supply on 
cooler start.  Review of 
the schematics for the 
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coolers A-A and B-B 
shows their 
independence. 

52 1-CLR-30-195-B 
 

Penetration Room 
Cooler Fan 1B-B 
(Train B). 

Provides 
cooling air to 
Penetration 
Room (el 737) 

Fails to start, 
fails while 
running; 
Spuriously 
stops. 

Mechanical 
failure; Train B 
power failure; 
Auto-start signal 
failure; Operator 
error (handswitch 
placed in wrong 
position) 

Status monitor 
light in MCR 
for 1-FCV-67-
356-B (1-ZS-
67-356). Fan 
motor running 
light on MCC. 

Loss of cooling to 
Penetration Room 
(el 737) with the 
potential for loss of 
room equipment. 

None. The standby 
Train A Cooler is 
available to start on 
high temperature 
(1-TS-30-194BA-A) 
and is 100% 
redundant to Train 
B cooler. 
 

 

The cooler automatically 
starts upon Train B ABI 
signal or high 
temperature at 1-TS-30-
195A-B. In standby 
mode, the cooler will start 
upon high temperature at 
1-TS-30-195B-B.   Cooler 
fan motor and 1-FSV-67-
356-B are interlocked to 
open 1-FCV-67-356-B for 
ERCW supply on cooler 
start.  Review of the 
schematics for the 
coolers A-A and B-B 
shows their 
independence. 

53 1-FCV-67-354-A 
 

Essential Raw 
Cooling Water 
Flow Control 
Valve for the 
Penetration Room 
(El 737) Cooler 
1A-A 

Provides 
flowpath for 
cooling water 
from the 
ERCW Header 
to the Cooler 
for the 
Penetration 
Room Space. 

Fails to open, 
stuck closed. 

Mechanical 
failure; Opening 
signal failure. 

Status monitor 
light in MCR 
(1-ZS-67-354) 

Loss of 
redundancy in 
providing cooling to 
Penetration Room 
(El 737) Space 

None.  

Train B Pump room 
cooler is not 
affected by the 
failure of Train A 
pump room cooler, 
and is 100% 
redundant to the 
Train A pump room 
cooler. 

1-FCV-67-354-A fails 
open on loss of power or 
air. 
 

 

54 1-FCV-67-356-B 
 

Essential Raw 
Cooling Water 

Provides 
flowpath for 
cooling water 
from the 

Fails to open, 
stuck closed. 

Mechanical 
failure; Opening 
signal failure. 

Status monitor 
light in MCR 
(1-ZS-67-356) 

Loss of 
redundancy in 
providing cooling to 
Penetration Room 

None.  

Train A Pump room 
cooler is not 
affected by the 

1-FCV-67-356 fails open 
on loss of power or air. 
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Flow Control 
Valve for the 
Penetration Room 
(El 737) Cooler 
1B-B 

ERCW Header 
to the Cooler 
for the 
Penetration 
Room Space. 

(El 737) Space. failure of Train B 
pump room cooler, 
and is 100% 
redundant to the 
Train B pump room 
cooler. 

55 Backdraft  
Dampers 
1-BKD-31-2998 
1-BKD-31-2999 
1-BKD-31-3000 
1-BKD-31-3001 
1-BKD-31-3002 
1-BKD-31-3003 
1-BKD-31-3004 
1-BKD-31-3005 
1-BKD-31-3006 
1-BKD-31-1790 
1-BKD-31-3078 
1-BKD-31-5093 
1-BKD-31-3088 
1-BKD-31-3087 
1-BKD-31-3080 

1-BKD-31-4001 

Backseat to 
stop flow of hot 
air developed 
due to a HELB 
in the pipe 
chase from 
adjacent rooms 
and maintains 
a mild 
environment in 
rooms adjacent 
to pipe chase. 
hot air / steam 
developed due 
to a break in 
either the RHR 
or CVCS lines 
in the pipe 
chase from 
adjacent rooms 
and maintain 
them as a mild 
environment.  
NOTE:  
Consistent with 
NRC Standard 
Review Plan 
Branch 
Technical 

Fails to 
backseat (Stuck 
Open) 

Mechanical 
Failure 

No direct 
indication of 
damper stuck 
open. 

See “Remark #2s”  
column 

See “Remarks”  
columnSee 
Remark #2  

For a CVCS HELB, a 
failure of one of these 
dampers is mitigated by 
the Aux Bldg HVAC 
(Calculation 
WBNAPS2068), which 
does not isolate on a 
HELB event (DCN M-
16270-A); therefore, the 
environment of the 
adjacent room is not 
adversely impacted.  For 
a RHR MELB, per 
USNRC BTP MED 3-1, 
Rev. 2, Sections B.3a&b 
1.  Backdraft dampers 1-
BKD-31-1790 and 1-
BKD-31-5093 exist so 
that a backdraft damper 
is provided in every 
connection from the pipe 
chase to an adjacent 
room, and determined 
that the single failure of 
a backdraft damper (to 
close), when normal 
HVAC continues to 
operate, will not result in 
a severe environment in 
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Position 3.6.1, 
Subjection 
B.3.b(3) and 
WB-DC-40-64, 
Appendix B, 
Exception 
B.5.5, it is not 
required to 
assume a 
single failure in 
conjunction 
with a break in 
the RHR line 
as this is a 
dual purpose 
moderate 
energy system 
as it : 1) is 
designed to 
Seismic 
Category I 
standards; 2) is 
powered from 
both off-site 
and on-site 
sources; and is 
constructed, 
operated and 
inspected to 
quality 
assurance, 
testing and in-
service 
inspection 
standards 

the room with the failed 
backdraft damper.   
2.  The ABI Signal does 
not automatically isolate 
the normal HVAC 
System during a HELB.  
As a result, the HELB in 
the pipe chase will not 
result in isolation of 
normal HVAC.  Thus, 
proper air flow is 
maintained. 

As a result, the single 
failure of any of the 
listed backdraft dampers 
will have no effect on 
the system or the 
plant.and WB-DC-40-
64, App. B, Exception 
B.5.5 (PIC 58376), when 
the initiating event is the 
postulated failure of one 
of two redundant trains 
of a dual purpose 
moderate-energy SR 
system, a single failure 
in systems necessary to 
mitigate the 
consequences of the 
piping failure need not 
be assumed; therefore, 
the failure of one of 
these dampers need not 
be postulated. 
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appropriate for 
nuclear safety 
systems. 

56 2-CLR-30-194-A 

Penetration Room 
Cooler Fan 2A-A 
(Train A) 

Provides 
cooling air to 
Penetration 
Room (EL 737) 

Fails to start, 
fails while 
running; 
Spuriously 
stops. 

Mechanical 
failure; Train A 
power failure;  
Auto-start signal 
failure;  Operator 
error  (handswitch 
placed in wrong 
position) 

Status monitor 
light in MCR 
for 2-FCV-67-
354 fully open 
(2-ZS-67-354). 
 Fan motor 
running light on 
MCC. 

Loss of cooling to 
Penetration Room 
(EL 737) with the 
potential for loss of 
room equipment. 

None.   

The Train B cooler 
is available to start 
on high 
temperature (2-TS-
30-195A-B) and is 
100% redundant to 
Train A cooler. 

The cooler automatically 
starts upon Train A ABI 
signal or high 
temperature at 2-TS-30-
194A-A.  Cooler fan 
motor and 2-FSV-67-
354-A are interlocked to 
open 2-FCV-67-354-A 
for ERCW supply on 
cooler start.  Review of  
the schematics for the 
coolers A-A and B-B 
shows their 
independence. 

57 2-CLR-30-195-B 

Penetration Room 
Cooler Fan 2B-B 
(Train B) 

Provides 
cooling air to 
Penetration 
Room (EL 737) 

Fails to start, 
fails while 
running; 
Spuriously 
stops. 

Mechanical 
failure; Train B 
power failure;  
Auto-start signal 
failure;  Operator 
error  (handswitch 
placed in wrong 
position) 

Status monitor 
light in MCR 
for 2-FCV-67-
356 fully open 
(2-ZS-67-356). 
 Fan motor 
running light on 
MCC. 

Loss of cooling to 
Penetration Room 
(EL 737) with the 
potential for loss of 
room equipment. 

None.   

The Train A cooler 
is available to start 
on high 
temperature (2-TS-
30-194A-A) and is 
100% redundant to 
Train B cooler. 

The cooler automatically 
starts upon Train B ABI 
signal or high 
temperature at 2-TS-30-
195A-B.  Cooler fan 
motor and 2-FSV-67-
356-B are interlocked to 
open 2-FCV-67-356-B 
for ERCW supply on 
cooler start.  Review of 
the schematics for the 
coolers A-A and B-B 
shows their 
independence. 

58 2-FCV-67-354-A 

Essential Raw 
Cooling Water 

Provides 
flowpath for 
cooling water 

Fails to open, 
stuck closed. 

Mechanical 
failure; Opening 
signal failure. 

Status monitor 
light in MCR 
(2-ZS-67-354). 

Loss of 
redundancy in 
providing cooling to 

None.   

Train B pump room 
cooler is not 

2-FCV-67-354-A fails 
open on loss of power or 
air. 
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Detection Effect on System Effect on Plant Remarks 
Flow Control 
Valve for the 
Penetration Room 
(EL 737) Cooler 
21A-A3. 

from the 
ERCW Header 
to the Cooler 
for the 
Penetration 
Room Space. 

Penetration Room 
(EL 737) space. 

affected by the 
failure of Train A 
pump room cooler, 
and is 100% 
redundant to the 
Train A pump room 
cooler. 

59 2-FCV-67-356-B 

Essential Raw 
Cooling Water 
Flow Control 
Valve for the 
Penetration Room 
(EL 737) Cooler 
12b-bB3. 

Provides 
flowpath for 
cooling water 
from the 
ERCW Header 
to the Cooler 
for the 
Penetration 
Room Space. 

Fails to open, 
stuck closed. 

Mechanical 
failure; Opening 
signal failure. 

Status monitor 
light in MCR 
(2-ZS-67-356). 

Loss of 
redundancy in 
providing cooling to 
Penetration Room 
(EL 737) space. 

None.   

Train A pump room 
cooler is not 
affected by the 
failure of Train B 
pump room cooler, 
and is 100% 
redundant to the 
Train B pump room 
cooler. 

2-FCV-67-356-B fails 
open on loss of power or 
air. 
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1 2-PMCL-30-180-A 
 
Safety Injection 
Pump 2A-A 
Cooler (Train A) 

Provides 
cooling air to 
SI Pump 2A-A 
Room 

Fails to start, 
fails while 
running; 
Spuriously 
stops. 

Mechanical 
failure; Train A 
power failure; 
auto-start signal 
failure; Operator 
error (handswitch 
placed in wrong 
position) 

Status monitor 
light in MCR 
for 2-FCV-67-
176-A fully 
open (2-ZS-67-
176). Fan 
motor running 
light on MCC. 

Loss of cooling to 
SIP 2A-A room 
with the potential 
for loss of SIP 2A-
A. 

None.  Train B SI 
Pump is not 
affected by the 
failure of Train A 
pump room cooler, 
and is 100% 
redundant to Train 
A pump. 
 
See Remark # 3. 

1.  Train A and Train B 
pump/cooler sets are in 
separate rooms.  
Review of schematics 
for the Train A and B 
coolers shows the trains 
to be independent.  The 
cooler automatically 
starts upon high 
temperature on 2-TS-30-
180-A or SI Pump 2A-A 
start; and, manually by 
local handswitch 2-HS-
30-180. 
 
2.  The Cooler Fan and 
the flow control valve 2-
FCV-67-176-A are 
interlocked to operate 
together. 
 
3.  Train B equipment is 
located in SIP Room 2B. 
 Failure of the Train A 
equipment, will not 
adversely impact Train 
B SI pump operation. 

2 2-PMCL-30-179-B 
 

Safety Injection 
Pump 2B-B 
Cooler (Train B) 

Provides 
cooling air to 
SI Pump 2B-B 
Room 

Fails to start, 
fails while 
running; 
Spuriously 
stops. 

Mechanical 
failure; Train B 
power failure; 
auto-start signal 
failure; Operator 
error (handswitch 

Status monitor 
light in MCR 
for 2-FCV-67-
182 fully open 
(2-ZS-67-182). 
Fan motor 

Loss of cooling to 
SIP 2B-B room 
with the potential 
for loss of SIP 2B-
B. 

None.  Train A SI 
Pump is not 
affected by the 
failure of Train B 
pump room cooler, 
and is 100% 

1.  Train A and Train B 
pump/cooler sets are in 
separate rooms.  
Review of schematics 
for the Train A and B 
coolers shows the trains 
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placed in wrong 
position) 

running light on 
MCC. 

redundant to Train 
B pump. 
 

See Remark # 3. 

to be independent.  The 
cooler automatically 
starts upon high 
temperature on 2-TS-30-
179-B or SI Pump 2B-B 
start; and, manually by 
local handswitch 2-HS-
30-179. 
 
2.  The Cooler Fan and 
the flow control valve 2-
FCV-67-182 are 
interlocked to operate 
together. 
 

3.  Train A equipment is 
located in SIP Room 2A. 
 Failure of the Train B 
equipment will not 
adversely impact Train 
A SI pump operation. 

3 2-FCV-67-176-A 
 

Essential Raw 
Cooling Water 
Flow Control 
Valve for the 
Safety Injection 
System Pump 2A-
A Cooler. 

Provides 
flowpath for 
cooling water 
from the 
ERCW Header 
2A to the 
cooler for 
Pump 2A-A 

Fails to open, 
stuck closed 

Mechanical 
failure; Opening 
signal failure 

Status monitor 
light in MCR 
(2-ZS-67-176) 

Loss of cooling 
water to SIP 2A-A 
pump room cooler 
with the potential 
for loss of SIP 2A-
A. 

None. Train B SI 
Pump is not 
affected by the 
failure of Train A 
pump room cooler, 
and is 100% 
redundant to Train 
A pump. 

2-FCV-67-176-A   
FCV fails open on loss 
of power or air. 
 

 

4 2-FCV-67-182-B 
 

Essential Raw 

Provides 
flowpath for 
cooling water 
from the 

Fails to open, 
stuck closed 

Mechanical 
failure; Opening 
signal failure 

Status monitor 
light in MCR 
(2-ZS-67-182) 

Loss of cooling 
water to SIP 2B-B 
pump room cooler 
with the potential 

None. Train A SI 
Pump is not 
affected by the 
failure of Train B 

2-FCV-67-182-B   
FCV fails open on loss 
of power or air. 
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Item No. Component Function Failure Mode Potential Cause 
Method of 

Detection Effect on System Effect on Plant Remarks 
Cooling Water 
Flow Control 
Valve for the 
Safety Injection 
System Pump 2B-
B Cooler. 

ERCW Header 
2B to the 
cooler for 
Pump 2B-B 

for loss of SIP 2B-
B. 

pump room cooler, 
and is 100% 
redundant to Train 
B pump. 

5 2-PMCL-30-175-A 
 

Residual Heat 
Removal Pump 
2A-A Cooler 
(Train A). 

Provides 
cooling air to 
RHR Pump 
2A-A Room. 

Fails to start, 
fails while 
running; 
Spuriously 
stops. 

Mechanical 
failure; Train A 
Power failure; 
Auto-start signal 
failure; Operator 
error (handswitch 
placed in wrong 
position). 

Fan motor 
running light on 
MCC. 

Status monitor 
light in MCR 
for 2-FCV-67-
188 (2-ZS-67-
188) 

Loss of cooling 
water to RHR 
Pump 2A-A Room 
cooler with the 
potential loss of 
RHR Pump 2A-A. 

None.  Train B 
RHR Pump is not 
affected by the 
failure of Train A 
Pump Room 
Cooler and is 
100% redundant to 
Train A Pump. 

Train A and Train B 
RHR pump/cooler sets 
are in separate rooms.  
Review of the 
schematics for the Train 
A and Train B coolers 
shows the trains to be 
independent.  The 
cooler is started 
automatically upon high 
temperature at 2-TS-30-
175-A, or RHR Pump 
1A-A start; Manually by 
local handswitch 2-HS-
30-175. 

6 2-PMCL-30-176-B 
 
Residual Heat 
Removal Pump 
2B-B Cooler 
(Train B) 

Provides 
cooling air to 
RHR Pump 
2B-B Room 

Fails to start, 
fails while 
running; 
Spuriously 
stops. 

Mechanical 
failure; Train B 
power failure; 
auto-start signal 
failure; Operator 
error (handswitch 
placed in wrong 
position) 

Fan motor 
running light on 
MCC. 

Status monitor 
light in MCR 
for 2-FCV-67-
190 (2-ZS-67-
190) 

Loss of cooling to 
RHR Pump 2B-B 
Room with the 
potential loss of 
RHR pump 2B-B. 

None.  Train A 
RHR Pump is not 
affected by the 
failure of Train B 
pump Room 
Cooler, and is 
100% redundant to 
Train B pump. 

Train A and Train B 
RHR pump/cooler sets 
are in separate rooms.  
Review of the 
schematics for the Train 
A and Train B coolers 
shows the trains to be 
independent.  The 
cooler started 
automatically upon high 
temperature at 2-TS-30-
176-B or RHR Pump 
2B-B start; Manually by 
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Item No. Component Function Failure Mode Potential Cause 
Method of 

Detection Effect on System Effect on Plant Remarks 
local handswitch 2-HS-
30-176. 

 

7 2-FCV-67-188-A 
 

Essential Raw 
Cooling Water 
Flow Control 
Valve for the 
Residual Heat 
Removal System 
Pump 2A-A 
Cooler. 

Provides 
flowpath for 
cooling water 
from the 
ERCW Header 
to the cooler 
for RHR Pump 
2A-A. 

See 'remarks' 
column 

See 'remarks' 
column. 

See 'remarks' 
column. 

See 'remarks' 
column. 

See 'remarks' 
column. 

2-FCV-67-188-A has 
been electrically 
disconnected due to 
App. 'R' interaction to 
keep the valve 
permanently open. 

8 2-FCV-67-190-B 
 

Essential Raw 
Cooling Water 
Flow Control 
Valve for the 
Residual Heat 
Removal System 
Pump 2B-B 
Cooler. 

Provides 
flowpath for 
cooling water 
from the 
ERCW Header 
to the cooler 
for RHR Pump 
2B-B. 

See 'remarks' 
column 

See 'remarks' 
column 

See 'remarks' 
column 

See 'remarks' 
column 

See 'remarks' 
column 

2-FCV-67-190-B has 
been electrically 
disconnected due to 
App. 'R' interaction to 
keep the valve 
permanently open. 

9 2-PMCL-30-177-A 
 

Containment 
Spray Pump 2A-A 
Cooler (Train A) 

Provides 
cooling air to 
CS Pump 2A-A 
Room 

Fails to start, 
fails while 
running; 
Spuriously 
stops. 

Mechanical 
failure; Train A 
power failure; 
Auto-start signal 
failure; Operator 
error (handswitch 
placed in wrong 
position) 

Status monitor 
light in MCR 
for 2-FCV-67-
184-A (2-ZS-
67-184). Fan 
motor running 
light on MCC. 

Loss of cooling to 
CSP 2A-A Room 
with the potential 
for loss of CSP 2A-
A. 

None.  Train B 
Pump is not 
affected by the 
failure of Train A 
pump/cooler, and 
is 100% redundant 
to Train A pump. 

Equipment includes fan 
and motor. 
Train A and Train B CS 
pump/cooler sets are in 
separate rooms.  
Review of the 
schematics for the Train 
A and B coolers shows 
the trains to be 
independent.  The 
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Item No. Component Function Failure Mode Potential Cause 
Method of 

Detection Effect on System Effect on Plant Remarks 
cooler is started 
automatically upon high 
temperature at 2-TS-30-
177-A or CS Pump 2A-A 
start; manually by local 
handswitch 2-HS-30-
177. 
 

The cooler and the flow 
control valve 2-FCV-67-
184-A are interlocked to 
operate together. 

10 2-PMCL-30-178-B 
 

Containment 
Spray Pump 2B-B 
Cooler (Train B) 

Provides 
cooling air to 
CS Pump 2B-B 
Room 

Fails to start, 
fails while 
running; 
Spuriously 
stops. 

Mechanical 
failure; Train B 
power failure; 
Auto-start signal 
failure; Operator 
error (handswitch 
placed in wrong 
position) 

Status monitor 
light in MCR 
for 2-FCV-67-
186-B (2-ZS-
67-186). Fan 
motor running 
light on MCC. 

Loss of cooling to 
CSP 2B-B Room 
with the potential 
for loss of CSP 2B-
B. 

None.  Train A 
Pump is not 
affected by the 
failure of Train B 
pump/cooler, and 
is 100% redundant 
to Train B pump. 

Equipment includes fan 
and motor. 
Train A and Train B CS 
pump/cooler sets are in 
separate rooms.  
Review of schematics 
for the Train A and B 
coolers shows the trains 
to be independent.  The 
cooler is started 
automatically upon high 
temperature at 2-TS-30-
178-B or CS Pump 2B-B 
start; manually by local 
handswitch 2-HS-30-
178. 
 
The cooler and the flow 
control valve 2-FCV-67-
186-B are interlocked to 
operate together. 
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11 2-FCV-67-184-A 
 

Essential Raw 
Cooling Water 
Flow Control 
Valve for the 
Containment 
Spray System 
Pump 2A-A 
Cooler. 

Provides 
flowpath for 
cooling water 
from the 
ERCW Header 
to the cooler 
for CS Pump 
2A-A. 

Fails to open, 
stuck closed. 

Mechanical 
failure; Opening 
signal failure. 

Status monitor 
light in MCR 
(2-ZS-67-184). 

Loss of cooling to 
CSP 2A-A room 
with the potential 
for loss of CSP 2A-
A. 

None.  

Train B CS Pump 
is not affected by 
the failure of Train 
A pump room 
cooler, and is 
100% redundant to 
Train A pump. 

2-FCV-67-184-A fails to 
the open position on 
loss of power or air. 

12 2-FCV-67-186-B 
 

Essential Raw 
Cooling Water 
Flow Control 
Valve for the 
Containment 
Spray System 
Pump 2B-B 
Cooler. 

Provides 
flowpath for 
cooling water 
from the 
ERCW Header 
to the cooler 
for CS Pump 
2B-B. 

Fails to open, 
stuck closed. 

Mechanical 
failure; Opening 
signal failure.  

Status monitor 
light in MCR 
(2-ZS-67-186). 

Loss of cooling to 
CSP 2B-B room 
with the potential 
for loss of CSP 2B-
B. 

None.  Train A CS 
Pump is not 
affected by the 
failure of Train B 
pump room cooler, 
and is 100% 
redundant to Train 
B pump. 

2-FCV-67-186-B fails to 
the open position on 
loss of power or air. 

13 2-PMCL-30-183-A 
 
Centrifugal 
Charging Pump 
2A-A Cooler 
(Train A). 

Provides 
cooling air to 
CC Pump 2A-A 
Room. 

Fails to start, 
fails while 
running; 
Spuriously 
stops. 

Mechanical 
failure; Train A 
power failure; 
Auto-start signal 
failure; Operator 
error (handswitch 
placed in wrong 
position). 

Fan motor 
running light on 
MCC. 

Status monitor 
light in MCR 
for 2-FCV-67-
168 (2-ZS-67-
168) 

Loss of cooling to 
CC pump 2A-A 
Room with the 
potential for loss of 
CC Pump 2A-A. 

None.  Train B CC 
pump is not 
affected by the 
failure of Train A 
pump/cooler, and 
is 100% redundant 
to Train A pump. 

Equipment includes fan 
and motor. 

Train A and Train B 
pump/cooler sets are in 
separate rooms.  
Review of schematics 
for the train A and B 
coolers shows the trains 
to be independent.  The 
cooler automatically 
starts upon high 
temperature at 2-TS-30-
183-A, or pump 2A-A 
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Item No. Component Function Failure Mode Potential Cause 
Method of 

Detection Effect on System Effect on Plant Remarks 
start; Manually by local 
handswitch 2-HS-30-
183. 

14 2-PMCL-30-182-B 
 
Centrifugal 
Charging Pump 
2B-B Cooler 
(Train B). 

Provides 
cooling air to 
CC Pump 2B-B 
Room 

Fails to start, 
fails while 
running; 
Spuriously 
stops. 

Mechanical 
failure; Train B 
power failure; 
Auto-start signal 
failure; Operator 
error (handswitch 
placed in wrong 
position) 

Fan motor 
running light on 
MCC. 

Status monitor 
light in MCR 
for 2-FCV-67-
170 (2-ZS-67-
170) 

Loss of cooling to 
CC pump 2B-B 
Room with the 
potential for loss of 
CC pump 2B-B. 

None.  Train A CC 
pump is not 
affected by the 
failure of Train B 
pump/cooler, and 
is 100% redundant 
to Train B pump. 

Equipment includes fan 
and motor. 

Train A and Train B 
pump/cooler sets are in 
separate rooms.  
Review of schematics 
for the Train A and B 
coolers shows the trains 
to be independent.  The 
cooler automatically 
starts upon high 
temperature at 2-TS-30-
182-B or pump 2B-B 
start; Manually by local 
handswitch 2-HS-30-
182. 

15 2-FCV-67-168-A 
 

Essential Raw 
Cooling water Flow 
Control Valve for 
the centrifugal 
Charging Pump 
Room 2A-A 
Cooler. 

Provides 
flowpath for  
cooling water 
from the ERCW 
Header to the 
cooler for CC 
Pump 2A-A. 

See 'Remarks' 
column 

See 'Remarks' 
column 

See 'Remarks' 
column 

See 'Remarks' 
column 

See 'Remarks' 
column 

2-FCV-67-168-A is 
electrically disconnected 
to keep the valve 
permanently open. 

16 2-FCV-67-170-B 
 

Essential Raw 
Cooling water Flow 
Control Valve for 

Provides 
flowpath for  
cooling water 
from the ERCW 
Header to the 
cooler for CC 

See 'Remarks' 
column 

See 'Remarks' 
column 

See 'Remarks' 
column 

See 'Remarks' 
column 

See 'Remarks' 
column 

2-FCV-67-170-B is 
electrically disconnected 
to keep the valve 
permanently open. 
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Item No. Component Function Failure Mode Potential Cause 
Method of 

Detection Effect on System Effect on Plant Remarks 
the centrifugal 
Charging Pump 
Room 2B-B 
Cooler. 

Pump 2B-B. 

17 2-PMCL-30-190 

CCS and Aux. FW 
Pump Cooler 2A-A. 

Provides 
cooling air to 
the CCS and 
Aux. FW pumps 
space. 

Fails to start, 
fails while 
running; 
Spuriously stops. 

Mechanical failure; 
Train A power 
failure; Auto-
standby start signal 
failure; Operator 
error (handswitch 
placed in wrong 
position) 

Status monitor 
light in MCR for 
2-FCV-67-162-
A (2-ZS-67-
162). Indicating 
light on MCC for 
fan motor 
running. 

Loss of redundancy 
in providing cooling 
air for CCS and Aux 
FW pumps space. 

None. 

The  Train B Cooler 
B-B is available to 
start on high 
temperature (2-TS-
30-190B-A1A-B) 
and is 100% 
redundant to the 
Train A cooler. 

The cooler automatically 
starts upon Train A  
ABI signal or high 
temperature sensed by 2-
TS-30-190A-A.  In 
standby mode, the cooler 
will start upon high 
temperature at 2-TS-30-
190B-A.  Cooler fan 
motor and 2-FSV-67-162-
A are interlocked to open 
2-FCV-67-162-A for 
ERCW supply on cooler 
start.  Review of the 
schematics for the 
coolers A-A and B-B 
shows their 
independence. 

18 2-PMCL-30-191-A 
 

CCS and Aux. FW 
Pump/Cooler 2B-
B 

Provides 
cooling air to 
the CCS and 
Aux. FW 
pumps space. 

Fails to start, 
fails while 
running; 
Spuriously 
stops. 

Mechanical 
failure; Train B 
power failure; 
Auto-standby start 
signal failure; 
Operator error 
(handswitch 
placed in wrong 
position) 

Status monitor 
light in MCR 
for 2-FCV-67-
164-B (2-ZS-
67-164). 
Indicating light 
on MCC for fan 
motor running. 

Loss of 
redundancy in 
providing cooling 
air for CCS and 
Aux. FW pumps 
space. 

None.  
The standby Train 
A Cooler A-A is 
available to start on 
high temperature 
(2-TS-30-1910A-
AB-B) and is 100% 
redundant to Train 
B cooler. 

 

The cooler automatically 
starts upon Train B ABI 
signal or high 
temperature sensed by 
2-TS-30-191A-B.  In 
standby mode, the 
cooler will start upon 
high temperature at 2-
TS-30-191B-B.   Cooler 
fan motor and 2-FSV-
67-164-B are interlocked 
to open 2-FCV-67-164 
for ERCW Supply on 
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Detection Effect on System Effect on Plant Remarks 
cooler start.  Review of 
the schematics for the 
coolers A-A and B-B 
shows their 
independence. 

19 2-FCV-67-162-A 
 
Essential Raw 
Cooling Water 
Flow Control 
Valve for the CCS 
and Aux. FW 
Pump Cooler 2A-
A. 

Provides 
flowpath for 
cooling water 
from the 
ERCW Header 
to the Cooler 
for Pump 2A-A. 

Fails to open, 
stuck closed. 

Mechanical 
failure; Opening 
signal failure. 

Status monitor 
light in MCR 
(or 
2-ZS-67-162). 

Loss of 
redundancy in 
providing cooling to 
CCS and Aux FW 
Pump space. 

None.  

Train B pump 
spaceroom cooler 
is not affected by 
the failure of Train 
A pump room 
cooler, and is 
100% redundant to 
the train A pump 
space room cooler. 

2-FCV-67-162-A fails 
open on loss of power or 
air. 
 

 

20 2-FCV-67-164-B 
 

Essential Raw 
Cooling Water 
Flow Control 
Valve for the CCS 
and Aux. FW 
Pump Cooler B-B. 

Provides 
flowpath for 
cooling water 
from the 
ERCW Header 
to the Cooler 
for Pump B-B. 

Fails to open, 
stuck closed. 

Mechanical 
failure; Opening 
signal failure. 

Status monitor 
light in MCR 
(or 2-ZS-67-
164). 

Loss of 
redundancy in 
providing cooling to 
CCS and Aux FW 
Pump space. 

None.  

Train A pump 
space room cooler 
is not affected by 
the failure of Train 
B pump room 
cooler, and is 
100% redundant to 
the Train B pump 
space room cooler. 

2-FCV-67-164-B fails 
open on loss of power or 
air. 

21 2-CLR-30-200-A 
 

EGTS Cooler A-A 

Provides 
cooling air to 
the EGTS 
Room 

Fails to start, 
fails while 
running; 
Spuriously 
stops. 

Mechanical 
failure; Train A 
power failure; 
Auto-standby start 
signal failure; 
Operator error 
(handswitch 
placed in wrong 

Status monitor 
light in MCR 
for 2-FCV-67-
336 (2-ZS-67-
336). Fan 
motor running 
light on MCC. 

Loss of 
redundancy in 
providing cooling 
air for the EGTS 
Room. 

None.  

The standby Train 
B Cooler is 
available to start on 
high temperature 
(2-TS-30-207A-B) 
and is 100% 
redundant to Train 

The cooler automatically 
starts upon Train A ABI 
signal or high 
temperature at 2-TS-30-
200A-A.  Cooler fan 
motor and 2-FSV-67-
336-A are interlocked to 
open 2-FCV-67-336 for 
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Detection Effect on System Effect on Plant Remarks 
position) A cooler. ERCW supply on cooler 

start.  Review of the 
schematics for the 
coolers A-A and B-B 
shows their 
independence. 

22 2-CLR-30-207-B 
 

EGTS Cooler B-B. 

Provides 
cooling air to 
the EGTS 
Room 

Fails to start, 
fails while 
running; 
Spuriously 
stops. 

Mechanical 
failure; Train B 
power failure; 
Auto-standby start 
signal failure; 
Operator error 
(handswitch 
placed in wrong 
position) 

Status monitor 
light in MCR 
for 2-FCV-67-
338 (2-ZS-67-
338). Fan 
motor running 
light on MCC. 

Loss of 
redundancy in 
providing cooling 
air for the EGTS 
Room. 

None.  The 
standby Train A 
Cooler is available 
to start on high 
temperature at 2-
TS-30-200A-A and 
is 100% redundant 
to Train B cooler. 

The cooler automatically 
starts upon Train B ABI 
signal . In standby 
mode, the cooler will 
start upon or high 
temperature at 2-TS-30-
207A-B.  Cooler fan 
motor and 2-FSV-67-
338-B are interlocked to 
open 2-FCV-67-338 for 
ERCW supply on cooler 
start.  Review of the 
schematics for the 
coolers A-A and B-B 
shows their 
independence. 

23 2-FCV-67-336 
 

Essential Raw 
Cooling Water 
Flow Control Valve 
for the EGTS 
Room Cooler A-A. 

Provides 
flowpath for 
cooling water 
from the ERCW 
Header to the 
A-A cooler for 
the EGTS 
Rooms. 

Fails to open, 
stuck closed. 

Mechanical failure; 
signal failure. 

Status monitor 
light in MCR (2-
ZS-67-336) 

Loss of redundancy 
in providing cooling 
to EGTS room. 

None.  Train B 
Pump cooler is not 
affected by the 
failure of Train A 
pump room cooler, 
and is 100% 
redundant to the 
Train A pump room 
cooler. 

2-FCV-67-336 fails open 
on loss of power or air. 

24 2-FCV-67-338 
 

Essential Raw 

Provides 
flowpath for 
cooling water 
from the ERCW 

Fails to open, 
stuck closed. 

Mechanical failure; 
signal failure. 

Status monitor 
light in MCR (2-
ZS-67-338). 

Loss of redundancy 
in providing cooling 
to EGTS room. 

None.  Train A 
Pump cooler is not 
affected by the 
failure of Train B 

2-FCV-67-338 fails open 
on loss of power or air. 
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Cooling Water 
Flow Control Valve 
for the EGTS 
Room Cooler B-B 

Header to the 
B-B cooler for 
the EGTS 
Rooms. 

pump room cooler, 
and is 100% 
redundant to the 
Train B pump room 
cooler. 

25 0-PMCL-30-192-A 
 

CCS TB Booster 
and Spent Fuel Pit 
Pump Cooler A-A 

Provides 
cooling air to 
the CCS TB 
Booster and 
Spent Fuel Pit 
Cooler Space. 

Fails to start, 
fails while 
running; 
Spuriously stops. 

Mechanical failure; 
Train A power 
failure; Auto-
standby start signal 
failure; Operator 
error (handswitch 
placed in wrong 
position) 

Status monitor 
light in MCR for 
1-FCV-67-213-
A (1-ZS-67-
213) Fan motor 
running light on 
MCC. 

Loss of redundancy 
in providing cooling 
air for CCS TB 
Booster and Spent 
Fuel Pit Cooler 
Space 

None.  The standby 
Train B Cooler A-A 
is available to start 
on high temperature 
(0-TS-30-193BA-B) 
and is 100% 
redundant to the 
Train A cooler. 

The cooler automatically 
starts upon Train A ABI 
signal or high 
temperature at 0-TS-30-
192A-A.  In standby 
mode, the cooler will start 
upon high temperature at 
0-TS-30-192B-A.   Cooler 
fan motor and 1-FSV-67-
213-A are interlocked to 
open 1-FCV-67-213-A for 
ERCW supply on cooler 
start.  Review of the 
schematics for the 
coolers A-A and B-B 
shows their 
independence. 

26 0-PMCL-30-193-B 
 

CCS TB Booster 
and Spent Fuel 
Pit Cooler B-B 

Provides 
cooling air to 
the CCS TB 
Booster and 
Spent Fuel Pit 
Cooler B-B 
space. 

Fails to start, 
fails while 
running; 
Spuriously 
stops. 

Mechanical 
failure; Train B 
power failure; 
Auto-standby start 
signal failure; 
Operator error 
(handswitch 
placed in wrong 
position) 

Status monitor 
light in MCR 
for 1-FCV-67-
215-B (1-ZS-
67-215). Fan 
motor running 
light on MCC. 

Loss of 
redundancy in 
providing cooling 
air for CCS TB 
Booster and Spent 
Fuel Pit Cooler 
space. 

None.  The 
standby Train A 
Cooler is available 
to start on high 
temperature (0-TS-
30-192A-A) and is 
100% redundant to 
the Train B cooler. 

The cooler automatically 
starts upon Train B ABI 
signal or high 
temperature at 0-TS-30-
193A-B.  In standby 
mode, the cooler will 
start upon high 
temperature at 0-TS-30-
193B-B.  Cooler fan 
motor and 1-FSV-67-
215-B are interlocked to 
open 1-FCV-67-215-B 
for ERCW supply on 
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cooler start.  Review of 
the schematics for the 
coolers A-A and B-B 
shows their 
independence. 

27 1-FCV-67-213-A 
 

Essential Raw 
Cooling Water 
Flow Control 
Valve for the CCS 
TB Booster and 
Spent Fuel Pit 
Cooler A-A 

Provides 
flowpath for 
cooling water 
from the 
ERCW Header 
to the Cooler 
A-A. 

Fails to open, 
stuck closed. 

Mechanical 
failure; Opening 
signal failure. 

Status monitor 
light in MCR 
(1-ZS-67-213) 

Loss of 
redundancy in 
providing cooling 
air to CCS TB 
Booster and Spent 
Fuel Pit Coolers 
space. 

None.  Train B 
Pump area cooler 
is not affected by 
the failure of Train 
A pump area 
cooler, and is 
100% redundant to 
the Train A pump 
area cooler. 

1-FCV-67-213-A fails 
open on loss of power or 
air. 

 

28 1-FCV-67-215-B 
 

Essential Raw 
Cooling Water 
Flow Control 
Valve for the CCS 
TB Booster and 
Spent Fuel Pit 
Cooler B-B 

Provides 
flowpath for 
cooling water 
from the 
ERCW Header 
to the Cooler 
B-B. 

Fails to open, 
stuck closed. 

Mechanical 
failure; Opening 
signal failure. 

Status monitor 
light in MCR 
(1-ZS-67-215) 

Loss of 
redundancy in 
providing cooling 
air to CCS TB 
Booster and Spent 
Fuel Pit Coolers 
space. 

None.  Train A 
Pump area cooler 
is not affected by 
the failure of Train 
B pump area 
cooler, and is 
100% redundant to 
the Train B pump 
area cooler. 

1-FCV-67-215-B fails 
open on loss of power or 
air. 

29 0-BKD-31-2956 
 

CCS TB Booster 
and Spent Fuel 
Pit Pump Cooler 
A-A Backdraft 
Damper 

Provides 
flowpath for 
cool air flow 
from Cooler A-
A to common 
discharge 
headers to 
room. 

Fails to open 
(stuck closed). 

Mechanical failure Local position 
indicator 
attachment on 
the damper 
would indicate 
if damper was 
stuck closed 

Loss of 
redundancy in 
providing cooling 
air to room. 

None.  The 
standby Train B 
cooler will start 
upon high 
temperature on 0-
TS-30-193B-B. 

 

  Protects 
standby Cooler 

Fails to 
backseat (stuck 

Mechanical failure Local position 
indicator 

None None Operability of the 
dampers is periodically 
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Detection Effect on System Effect on Plant Remarks 
A-A from 
reverse air flow 
from running 
cooler B-B. 

open) when 
Train B Cooler 
B-B is running. 

attachment on 
the damper 
would indicate 
if damper was 
stuck open. 

(See Remarks) (See Remarks) verified. 

 

30 0-BKD-31-2957 
 

CCS TB Booster 
and Spent Fuel 
Pit Pump Cooler 
B-B Backdraft 
Damper 

Provides 
flowpath for 
cool air flow 
from Cooler B-
B to common 
discharge 
headers to 
room. 

Fails to open 
(stuck closed). 

Mechanical failure Local position 
indicator 
attachment on 
the damper 
would indicate 
if damper was 
stuck closed. 

Loss of 
redundancy in 
providing cooling 
air to room. 

None.  The 
standby Train A 
cooler will start 
upon high 
temperature on 0-
TS-30-192B-A. 

Operability of the 
dampers is periodically 
verified. 

 

  Protects 
standby Cooler 
B-B from 
reverse air flow 
from running 
cooler A-A. 

Fails to 
backseat (stuck 
open) when 
Train A Cooler 
A-A is running. 

Mechanical failure Local position 
indicator 
attachment on 
the damper 
would indicate 
if damper was 
stuck open. 

Loss of 
redundancy in 
providing cooling 
air to room. 

None 

(See Remarks) 

 

Operability of the 
dampers is periodically 
verified. 

 

31 2-PMCL-30-184-A 
 

AFW and BAT 
Cooler Fan A-A  

Provides 
cooling air to 
the AFW and 
BAT pumps 
space 

Fails to start, 
fails while 
running; 
Spuriously 
stops. 

Mechanical 
failure; Train A 
power failure; 
Auto-standby start 
signal failure; 
Operator error 
(handswitch 
placed in wrong 
position) 

Status monitor 
light in MCR 
for 2-FCV-67-
217 (2-ZS-67-
217). Fan 
motor running 
light on MCC. 

Loss of 
redundancy  in 
providing cooling 
air for AFW and 
BAT pumps Space 

None.  The Train B 
Cooler is available 
to start on high 
temperature (2-TS-
30-185A-B) and is 
100% redundant to 
Train A cooler. 

The cooler automatically 
starts upon Train A ABI 
signal or high 
temperature at 2-TS-30-
184A-A.   Cooler fan 
motor and 2-FSV-67-
217-A are interlocked to 
open 2-FCV-67-217 for 
ERCW supply on cooler 
start.  Review of the 
schematics for the 
coolers A-A and B-B 
shows their 
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independence. 

32 2-PMCL-30-185-B 
 

AFW and BAT 
Cooler Fan B-B  

Provides 
cooling air to 
the AFW and 
BAT pumps 
space 

Fails to start, 
fails while 
running; 
Spuriously 
stops. 

Mechanical 
failure; Train B 
power failure; 
Auto-standby start 
signal failure; 
Operator error 
(handswitch 
placed in wrong 
position) 

Status monitor 
light in MCR 
for 2-FCV-67-
219 -B (2-ZS-
67-219). Fan 
motor running 
light on MCC. 

Loss of 
redundancy  in 
providing cooling 
air for AFW and 
BAT pumps Space 

None.  The 
standby Train A 
Cooler is available 
to start on high 
temperature (2-TS-
30-184A-A) and is 
100% redundant to 
Train B cooler. 

The cooler automatically 
starts upon Train B ABI 
signal or high 
temperature at 2-TS-30-
185A-B.  Cooler fan 
motor and 2-FSV-67-
219-B are interlocked to 
open 2-FCV-67-219 for 
ERCW supply on cooler 
start.  Review of the 
schematics for the 
coolers A-A and B-B 
shows their 
independence. 

33 2-FCV-67-217 
 

Essential Raw 
Cooling Water 
Flow Control 
Valve for the AFW 
and BAT Cooler 
A-A 

Provides 
flowpath for 
cooling water 
from the 
ERCW Header 
to the Cooler 
for Pump A-A. 

Fails to open, 
stuck closed. 

Mechanical 
failure; Opening 
signal failure. 

Status monitor 
light in MCR 
(2-ZS-67-217) 

Loss of 
redundancy in 
providing cooling to 
AFW and BAT 
Pumps Space. 

None.  Train B 
pump room cooler 
is not affected by 
the failure of Train 
A pump room 
cooler, and is 
100% redundant to 
the Train A pump 
room cooler. 

2-FCV-67-217 fails open 
on loss of power or air. 

 

34 2-FCV-67-219 
 

Essential Raw 
Cooling Water 
Flow Control 
Valve for the AFW 
and BAT Cooler 
B-B 

Provides 
flowpath for 
cooling water 
from the 
ERCW Header 
to the Cooler 
for Pump B-B. 

Fails to open, 
stuck closed. 

Mechanical 
failure; Opening 
signal failure. 

Status monitor 
light in MCR 
(2-ZS-67-219) 

Loss of 
redundancy in 
providing cooling to 
AFW and BAT 
pumps Space. 

None.  Train A 
pump room cooler 
is not affected by 
the failure of Train 
B pump room 
cooler, and is 
100% redundant to 
the Train B pump 
room cooler. 

2-FCV-67-219 fails open 
on loss of power or air. 
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35 2-BKD-31-2952 
 

Aux FW and BAT 
Pump Cooler A-A 
Backdraft Damper 

Provides 
flowpath for 
cool air flow 
from Cooler A-
A to common 
discharge 
header to 
room. 

Fails to open 
(stuck closed). 

Mechanical failure Local position 
indicator 
attachment on 
the damper 
would indicate 
if damper was 
stuck closed 

Loss of 
redundancy in 
providing cooling 
air to room. 

None.  
The standby Train 
B cooler will start 
upon high 
temperature on 2-
TS-30-185B-B. 

Operability of the 
dampers is periodically 
verified. 

 

  Protects 
standby Cooler 
A-A from 
reverse air flow 
from running 
cooler B-B. 

Fails to 
backseat (stuck 
open) when 
Train B Cooler 
B-B is running. 

Mechanical failure Local position 
indicator 
attachment on 
the damper 
would indicate 
if damper was 
stuck open. 

Loss of 
redundancy in 
providing cooling 
air to room. 

None  

 

 

 

36 2-BKD-31-2953 
 

Aux FW and BAT 
Pump Cooler B-B 
Backdraft Damper 

Provides 
flowpath for 
cool air flow 
from Cooler B-
B to common 
discharge 
header to 
room. 

Fails to open 
(stuck closed). 

Mechanical failure Local position 
indicator 
attachment on 
the damper 
would indicate 
if damper was 
stuck closed 

Loss of 
redundancy in 
providing cooling 
air to room. 

None.  The 
standby Train A 
cooler will start 
upon high 
temperature on 2-
TS-30-184B-A. 

Operability of the 
dampers is periodically 
verified. 

 

  Protects 
standby Cooler 
B-B from 
reverse air flow 
from running 
cooler A-A. 

Fails to 
backseat (stuck 
open) when 
Train A Cooler 
A-A is running. 

Mechanical failure Local position 
indicator 
attachment on 
the damper 
would indicate 
if damper was 
stuck open. 

Loss of 
redundancy in 
providing cooling 
air to room. 

None 

 

 

37 2-CLR-30-201-A 
 

Provides 
cooling air to 

Fails to start, 
fails while 

Mechanical 
failure; Train A 

Status monitor 
light in MCR 

Loss of 
redundancy in 

None.  The 
standby Train B 

The cooler automatically 
starts upon Train A ABI 
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Pipe Chase 
Cooler Fan 2A-A 

the pipe chase. running; 
Spuriously 
stops. 

power failure; 
Auto-standby start 
signal failure; 
Operator error 
(handswitch 
placed in wrong 
position) 

for 2-FCV-67-
342-A (2-ZS-
67-342-A). Fan 
motor running 
light on MCC. 

providing cooling 
air for the Pipe 
Chase. 

Cooler Fan 2B-B is 
available to start on 
high temperature 
(2-TS-30-202A-B) 
and is 100% 
redundant to Train 
A cooler. 

signal or high 
temperature at 2-TS-30-
201A-A.  Cooler fan 
motor and 2-FSV-67-
342-A are interlocked to 
open 2-FCV-67-342-A 
for ERCW supply on 
cooler start.  Review of 
the schematics for the 
coolers A-A and B-B 
shows their 
independence. 

38 2-CLR-30-202-B 
 

Pipe Chase 
Cooler Fan 2-B-B 

Provides 
cooling air to 
the pipe chase. 

Fails to start, 
fails while 
running; 
Spuriously 
stops. 

Mechanical 
failure; Train B 
power failure; 
Auto-standby start 
signal failure; 
Operator error 
(handswitch 
placed in wrong 
position) 

Status monitor 
light in MCR 
for 2-FCV-67-
344-B (2-ZS-
67-344-B). Fan 
motor running 
light on MCC. 

Loss of 
redundancy in 
providing cooling 
air for the Pipe 
Chase. 

 

None.   The 
standby Train A 
Cooler Fan 2A-A is 
available to start on 
high temperature at 
2-TS-30-201A-A 
and is 100% 
redundant to Train 
B cooler. 

 

The cooler automatically 
starts upon Train B ABI 
signal or high 
temperature at 2-TS-30-
202A-B.  Cooler fan 
motor and 2-FSV-67-
344-B are interlocked to 
open 2-FCV-67-344-B 
for ERCW supply on 
cooler start.  Review of 
the schematics for the 
coolers A-A and B-B 
shows their 
independence. 

39 2-FCV-67-342-A 
 

Essential Raw 
Cooling Water 
Flow Control 
Valve for the Pipe 
Chase Cooler 2A-
A 

Provides 
flowpath for 
cooling water 
from the 
ERCW Header 
to the Cooler 
2A-A. 

Fails to open, 
stuck closed. 

Mechanical 
failure; Opening 
signal failure. 

Status monitor 
light in MCR 
(2-ZS-67-342) 

Loss of 
redundancy in 
providing cooling 
air to the Pipe 
Chase. 

None.  Train B 
Pump room cooler 
is not affected by 
the failure of Train 
A pump room 
cooler, and is 
100% redundant to 
the Train A pump 
room cooler. 

2-FCV-67-342 fails open 
on loss of power or air. 
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40 2-FCV-67-344-B 
 

Essential Raw 
Cooling Water 
Flow Control 
Valve for the Pipe 
Chase Cooler 2B-
B 

Provides 
flowpath for 
cooling water 
from the 
ERCW Header 
to the Cooler 
2B-B. 

Fails to open, 
stuck closed. 

Mechanical 
failure; Opening 
signal failure. 

Status monitor 
light in MCR 
(2-ZS-67-344) 

Loss of 
redundancy in 
providing cooling 
air to the Pipe 
Chase. 

None.  Train A 
Pump room cooler 
is not affected by 
the failure of Train 
B pump room 
cooler, and is 
100% redundant to 
the Train B pump 
room cooler. 

2-FCV-67-344 fails open 
on loss of power or air. 

41 2-BKD-31-2925 
 

Pipe Chase 
Cooler 2A-A 
Backdraft Damper 

Provides 
flowpath for 
cool air flow 
from Cooler 
2A-A to Pipe 
Chase Header. 

Fails to open 
(stuck closed). 

Mechanical failure Local position 
indicator 
attachment on 
the damper 
would indicate 
if damper was 
stuck closed 

Loss of 
redundancy in 
providing cooling 
air to Pipe Chase. 

None.  The 
standby Train B 
cooler will start 
upon high 
temperature on 2-
TS-30-202B-B. 
 

 

Operability of the 
dampers is periodically 
verified. 

  Protects 
standby Cooler 
2A-A from 
reverse air flow 
from running 
cooler 2B-B. 

Fails to 
backseat (stuck 
open) when 
Train A Cooler 
2B-B is running. 

Mechanical failure Local position 
indicator 
attachment on 
the damper 
would indicate 
if damper was 
stuck open. 

Loss of 
redundancy 

None.  

(See Remarks) 

 

42 2-BKD-31-2927 
 

Pipe Chase 
Cooler 2B-B 
Backdraft Damper 

Provides 
flowpath for 
cool air flow 
from Cooler 
2B-B to Pipe 
Chase Header. 

Fails to open 
(stuck closed). 

Mechanical failure Local position 
indicator 
attachment on 
the damper 
would indicate 
if damper was 
stuck closed 

Loss of 
redundancy in 
providing cooling 
air to Pipe Chase. 

None.  The 
standby Train A 
cooler will start 
upon high 
temperature on 2-
TS-30-201B-A. 

 

Operability of the 
dampers is periodically 
verified. 

  Protects Fails to Mechanical failure Local position Loss of None.  
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standby Cooler 
2B-B from 
reverse air flow 
from running 
cooler 2A-A. 

backseat (stuck 
open) when 
Train B Cooler 
2A-A is running. 

indicator 
attachment on 
the damper 
would indicate 
if damper was 
stuck open. 

redundancy. (See Remarks) 

43 2-CLR-30-186-A 
 

Penetration Room 
Cooler Fan 2A-A 
(Train A) 

Provides 
cooling air to 
Penetration 
Room (El 692) 

Fails to start, 
fails while 
running; 
Spuriously 
stops. 

Mechanical 
failure; Train A 
power failure; 
Auto-start signal 
failure; Operator 
error (handswitch 
placed in wrong 
position) 

Status monitor 
light in MCR 
for 2-FCV-67-
346-A fully 
open (2-ZS-67-
346). Fan 
motor running 
light on MCC. 

Loss of cooling to 
Penetration Room 
(El 692) with the 
potential for loss of 
room equipment. 

None.   The 
standby Train B 
Cooler is available 
to start on high 
temperature (2-TS-
30-187A-B) and is 
100% redundant to 
Train A cooler. 

 

The cooler automatically 
starts upon Train A ABI 
signal or high 
temperature at 2-TS-30-
186A-A.   Cooler fan 
motor and 2-FSV-67-346-
A are interlocked to open 
2-FCV-67-346-A for 
ERCW supply on cooler 
start.  Review of the 
schematics for the 
coolers A-A and B-B 
shows their 
independence. 

44 2-CLR-30-187-B 
 

Penetration Room 
Cooler Fan 2B-B 
(Train B). 

Provides 
cooling air to 
Penetration 
Room (El 692) 

Fails to start, 
fails while 
running; 
Spuriously 
stops. 

Mechanical 
failure; Train B 
power failure; 
Auto-start signal 
failure; Operator 
error (handswitch 
placed in wrong 
position) 

Status monitor 
light in MCR 
for 2-FCV-67-
348-B fully 
open (2-ZS-67-
348). Fan 
motor running 
light on MCC. 

Loss of cooling to 
Penetration Room 
(El 692) with the 
potential for loss of 
room equipment. 

None.  The 
standby Train A 
Cooler is available 
to start on high 
temperature at 2-
TS-30-186BA-A 
and is 100% 
redundant to Train 
B cooler.  

The cooler automatically 
starts upon Train B ABI 
signal or high 
temperature at 2-TS-30-
187A-B.  Cooler fan 
motor and 2-FSV-67-348-
B are interlocked to open 
2-FCV-67-348-B for 
ERCW supply on cooler 
start.  Review of the 
schematics for the 
coolers A-A and B-B 
shows their 
independence. 

45 2-FCV-67-346-A Provides Fails to open, Mechanical failure; Status monitor Loss of redundancy None.  2-FCV-67-346-A fails 
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Essential Raw 
Cooling Water 
Flow Control Valve 
for the Penetration 
Room (El. 692) 
Cooler 2A-A 

flowpath for 
cooling water 
from the ERCW 
Header to the 
Cooler for the 
Penetration 
Room Space. 

stuck closed. Opening signal 
failure. 

light in MCR (2-
ZS-67-346) 

in providing cooling 
to Penetration 
Room (El. 692) 
space. 

. 

Train B Pump room 
cooler is not 
affected by the 
failure of Train A 
pump room cooler, 
and is 100% 
redundant to the 
Train A pump room 
cooler. 

open on loss of power or 
air. 
 

 

46 2-FCV-67-348-B 
 

Essential Raw 
Cooling Water 
Flow Control Valve 
for the Penetration 
Room (El. 692) 
Cooler 2B-B 

Provides 
flowpath for 
cooling water 
from the ERCW 
Header to the 
Cooler for the 
Penetration 
Room Space. 

Fails to open, 
stuck closed. 

Mechanical failure; 
Opening signal 
failure. 

Status monitor 
light in MCR (2-
ZS-67-348) 

Loss of redundancy 
in providing cooling 
to Penetration 
Room (El. 692) 
space. 

None.  Train A 
Pump room cooler 
is not affected by 
the failure of Train B 
pump room cooler, 
and is 100% 
redundant to the 
Train B pump room 
cooler. 

2-FCV-67-348-B fails 
open on loss of power or 
air. 
 

 

47 2-CLR-30-196 
 

Penetration Room 
Cooler Fan 2A-A 
(Train A). 

Provides 
cooling air to 
Penetration 
Room (El 713) 

Fails to start, 
fails while 
running; 
Spuriously stops. 

Mechanical failure; 
Train A power 
failure; Auto-start 
signal failure; 
Operator error 
(handswitch placed 
in wrong position) 

Status monitor 
light in MCR for 
2-FCV-67-350-
A fully open  (2-
ZS-67-350). 
Fan motor 
running light on 
MCC. 

Loss of cooling to 
Penetration Room 
(El 713) with the 
potential for loss of 
room equipment. 

None.   The standby 
 Train B Cooler is 
available to start on 
high temperature (2-
TS-30-197A-B) and 
is 100% redundant 
to Train A cooler. 

 

 

The cooler automatically 
starts upon Train A ABI  
signal or high 
temperature (2-TS-30-
1967A-AB-B).  Cooler fan 
motor and 2-FSV-67-350-
A are interlocked to open 
2-FCV-67-350-A for 
ERCW supply on cooler 
start.  Review of the 
schematics for the 
coolers A-A and B-B 
shows their 
independence. 

48 2-CLR-30-197 
 

Penetration Room 

Provides 
cooling air to 
Penetration 

Fails to start, 
fails while 
running; 

Mechanical failure; 
Train B power 
failure; Auto-start 

Status monitor 
light in MCR for 
2-FCV-67-352-

Loss of cooling to 
Penetration Room 
(El 713) with the 

None.   The standby 
Train A Cooler is 
available to start on 

The cooler automatically 
starts upon Train B ABI 
signal or high 
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Cooler Fan 2B-B 
(Train B). 

Room (el 713) Spuriously stops. signal failure; 
Operator error 
(handswitch placed 
in wrong position) 

B fully open (2-
ZS-67-352). 
Fan motor 
running light on 
MCC. 

potential for loss of 
room equipment. 

high temperature (2-
TS-30-196A-A) and 
is 100% redundant 
to Train B cooler. 

temperature at 2-TS-30-
197A-B.  Cooler fan 
motor and 2-FSV-67-352-
B are interlocked to open 
2-FCV-67-352-B for 
ERCW supply on cooler 
start.  Review of the 
schematics for the 
coolers A-A and B-B 
shows their 
independence. 

49 2-FCV-67-350-A 
 

Essential Raw 
Cooling Water 
Flow Control Valve 
for the Penetration 
Room (El 713) 
Cooler 2A-A. 

Provides 
flowpath for 
cooling water 
from the ERCW 
Header to the 
Cooler for the 
Penetration 
Room Space. 

Fails to open, 
stuck closed. 

Mechanical failure; 
Opening signal 
failure. 

Status monitor 
light in MCR (2-
ZS-67-350) 

Loss of redundancy 
in providing cooling 
to Penetration 
Room (El 713) 
Space 

None.  Train B 
Pump room cooler 
is not affected by 
the failure of Train A 
pump room cooler, 
and is 100% 
redundant to the 
Train A pump room 
cooler. 

2-FCV-67-350 fails open 
on loss of power or air. 
 

 

50 2-FCV-67-352-B 
 

Essential Raw 
Cooling Water 
Flow Control Valve 
for the Penetration 
Room (El 713) 
Cooler 2B-B 

Provides 
flowpath for 
cooling water 
from the ERCW 
Header to the 
Cooler for the 
Penetration 
Room Space. 

Fails to open, 
stuck closed. 

Mechanical failure; 
Opening signal 
failure. 

Status monitor 
light in MCR (2-
ZS-67-352) 

Loss of redundancy 
in providing cooling 
to Penetration 
Room (El 713) 
Space. 

None.  Train A 
Pump room cooler 
is not affected by 
the failure of Train B 
pump room cooler, 
and is 100% 
redundant to the 
Train B pump room 
cooler. 

2-FCV-67-352 fails open 
on loss of power or air. 
 

 

51 1-CLR-30-194-A 
 

Penetration Room 
Cooler Fan 1A-A 
(Train A) 

Provides 
cooling air to 
Penetration 
Room (El 737) 

Fails to start, 
fails while 
running; 
Spuriously 
stops. 

Mechanical 
failure; Train A 
power failure; 
Auto-start signal 
failure; Operator 
error (handswitch 

Status monitor 
light in MCR 
for 1-FCV-67-
354-A fully 
open (1-ZS-67-
354). Fan 

Loss of cooling to 
Penetration Room 
(El 737) with the 
potential for loss of 
room equipment. 

None. The standby 
Train B Cooler is 
available to start on 
high temperature 
(1-TS-30-
195B195A-B) and 

The cooler automatically 
starts upon Train A ABI 
signal or high 
temperature at 1-TS-30-
194A-A.  Cooler fan 
motor and 1-FSV-67-
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placed in wrong 
position) 

motor running 
light on MCC. 

is 100% redundant 
to Train A cooler. 

 

 

354-A are interlocked to 
open 1-FCV-67-354-A 
for ERCW supply on 
cooler start.  Review of 
the schematics for the 
coolers A-A and B-B 
shows their 
independence. 

52 1-CLR-30-195-B 
 

Penetration Room 
Cooler Fan 1B-B 
(Train B). 

Provides 
cooling air to 
Penetration 
Room (el 737) 

Fails to start, 
fails while 
running; 
Spuriously 
stops. 

Mechanical 
failure; Train B 
power failure; 
Auto-start signal 
failure; Operator 
error (handswitch 
placed in wrong 
position) 

Status monitor 
light in MCR 
for 1-FCV-67-
356-B (1-ZS-
67-356). Fan 
motor running 
light on MCC. 

Loss of cooling to 
Penetration Room 
(el 737) with the 
potential for loss of 
room equipment. 

None. The standby 
Train A Cooler is 
available to start on 
high temperature 
(1-TS-30-194A-A) 
and is 100% 
redundant to Train 
B cooler. 

The cooler automatically 
starts upon Train B ABI 
signal or high 
temperature at 1-TS-30-
195A-B.  Cooler fan 
motor and 1-FSV-67-356-
B are interlocked to open 
1-FCV-67-356-B for 
ERCW supply on cooler 
start.  Review of the 
schematics for the 
coolers A-A and B-B 
shows their 
independence. 

53 2-FCV-67-354-A 
 

Essential Raw 
Cooling Water 
Flow Control 
Valve for the 
Penetration Room 
(El 737) Cooler 
2A-A 

Provides 
flowpath for 
cooling water 
from the 
ERCW Header 
to the Cooler 
for the 
Penetration 
Room Space. 

Fails to open, 
stuck closed. 

Mechanical 
failure; Opening 
signal failure. 

Status monitor 
light in MCR 
(2-ZS-67-354) 

Loss of 
redundancy in 
providing cooling to 
Penetration Room 
(El 737) Space 

None.  Train B 
Pump room cooler 
is not affected by 
the failure of Train 
A pump room 
cooler, and is 
100% redundant to 
the Train A pump 
room cooler. 

2-FCV-67-354-A fails 
open on loss of power or 
air. 
 

 

54 2-FCV-67-356-B 
 

Essential Raw 

Provides 
flowpath for 
cooling water 

Fails to open, 
stuck closed. 

Mechanical 
failure; Opening 
signal failure. 

Status monitor 
light in MCR 
(2-ZS-67-356) 

Loss of 
redundancy in 
providing cooling to 

None. Train A 
Pump room cooler 
is not affected by 

2-FCV-67-356 fails open 
on loss of power or air. 
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FAILURE MODES AND EFFECTES ANALYSIS FOR ACTIVE FAILURES  

SUBSYSTEM; SAFETY FEATURE EQUIPMENT COOLERS 
 

Item No. Component Function Failure Mode Potential Cause 
Method of 

Detection Effect on System Effect on Plant Remarks 
Cooling Water 
Flow Control 
Valve for the 
Penetration Room 
(El 737) Cooler 
2B-B 

from the 
ERCW Header 
to the Cooler 
for the 
Penetration 
Room Space. 

Penetration Room 
(El 737) Space. 

the failure of Train 
B pump room 
cooler, and is 
100% redundant to 
the Train B pump 
room cooler. 

 

55 Backdraft  
Dampers 
2-BKD-31-3136 
2-BKD-31-3137 
2-BKD-31-3138 
2-BKD-31-3139 
2-BKD-31-3140 
2-BKD-31-3141 
2-BKD-31-3142 
2-BKD-31-3143 
2-BKD-31-3144 
2-BKD-31-3145 
2-BKD-31-3204 
2-BKD-31-3206 
2-BKD-31-3208 
2-BKD-31-3209 

Backseat to 
stop flow of hot 
air developed 
due to a HELB 
in the pipe 
chase from 
adjacent rooms 
and maintains 
a mild 
environment in 
rooms adjacent 
to pipe chase. 
hot air / steam 
developed due 
to a break in 
either the RHR 
or CVCS lines 
in the pipe 
chase from 
adjacent rooms 
and maintain 
them as a mild 
environment.  
NOTE:  
Consistent with 
NRC Standard 
Review Plan 
Branch 
Technical 

Fails to back 
seat (stuck 
open) 

Mechanical 
Failure 

No direct 
indication of 
damper stuck 
open. 

See “Remarks”  
column 

See “Remarks” 
column 

For a CVCS HELB, a 
failure of one of these 
dampers is mitigated by 
the Aux Bldg HVAC 
(Calculation 
WBNAPS2068), which 
does not isolate on a 
HELB event (DCN M-
16270-A); therefore, the 
environment of the 
adjacent room is not 
adversely impacted.  For 
a RHR MELB, per 
USNRC BTP MED 3-1, 
Rev. 2, Sections B.3a&b 
and WB-DC-40-64, App. 
B, Exception B.5.5 (PIC 
58376), when the 
initiating event is the 
postulated failure of one 
of two redundant trains 
of a dual purpose 
moderate-energy SR 
system, a single failure 
in systems necessary to 
mitigate the 
consequences of the 
piping failure need not 
be assumed; therefore, 
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FAILURE MODES AND EFFECTES ANALYSIS FOR ACTIVE FAILURES  

SUBSYSTEM; SAFETY FEATURE EQUIPMENT COOLERS 
 

Item No. Component Function Failure Mode Potential Cause 
Method of 

Detection Effect on System Effect on Plant Remarks 
Position 3.6.1, 
Subjection 
B.3.b(3) and 
WB-DC-40-64, 
Appendix B, 
Exception 
B.5.5, it is not 
required to 
assume a 
single failure in 
conjunction 
with a break in 
the RHR line 
as this is a 
dual purpose 
moderate 
energy system 
as it : 1) is 
designed to 
Seismic 
Category I 
standards; 2) is 
powered from 
both off-site 
and on-site 
sources; and is 
constructed, 
operated and 
inspected to 
quality 
assurance, 
testing and in-
service 
inspection 
standards 

the failure of one of 
these dampers need not 
be postulated.  
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FAILURE MODES AND EFFECTES ANALYSIS FOR ACTIVE FAILURES  

SUBSYSTEM; SAFETY FEATURE EQUIPMENT COOLERS 
 

Item No. Component Function Failure Mode Potential Cause 
Method of 

Detection Effect on System Effect on Plant Remarks 
appropriate for 
nuclear safety 
systems. 

56 2-CLR-30-194-A 

Penetration Room 
Cooler Fan 2A-A  

Provides 
cooling air to 
Penetration 
Room (EL 737) 

Fails to start, 
fails while 
running; 
Spuriously 
stops. 

Mechanical 
failure; Train A 
power failure;  
Auto-start signal 
failure;  Operator 
error  (handswitch 
placed in wrong 
position) 

Status monitor 
light in MCR 
for 2-FCV-67-
354 fully open 
(2-ZS-67-354). 
 Fan motor 
running light on 
MCC. 

Loss of cooling to 
Penetration Room 
(EL 737) with the 
potential for loss of 
room equipment. 

None.  The Train B 
cooler is 100% 
redundant to train 
A cooler. 

The cooler automatically 
starts upon Train A ABI 
signal or high 
temperature at 2-TS-30-
194A-A.  Cooler fan 
motor and 2-FSV-67-
354-A are interlocked to 
open 2-FCV-67-354-A 
for ERCW supply on 
cooler start.  Review of  
the schematics for the 
coolers A-A and B-B 
shows their 
independence. 

57 2-CLR-30-195-B 

Penetration Room 
Cooler Fan 2B-B 
(Train B) 

Provides 
cooling air to 
Penetration 
Room (EL 737) 

Fails to start, 
fails while 
running; 
Spuriously 
stops. 

Mechanical 
failure; Train B 
power failure;  
Auto-start signal 
failure;  Operator 
error  (handswitch 
placed in wrong 
position) 

Status monitor 
light in MCR 
for 2-FCV-67-
356 fully open 
(2-ZS-67-356). 
 Fan motor 
running light on 
MCC. 

Loss of cooling to 
Penetration Room 
(EL 737) with the 
potential for loss of 
room equipment. 

None.  The Train A 
cooler is 100% 
redundant to train 
B cooler. 

The cooler automatically 
starts upon Train B ABI 
signal or high 
temperature at 2-TS-30-
195A-B.  Cooler fan 
motor and 2-FSV-67-
356-B are interlocked to 
open 2-FCV-67-356-B 
for ERCW supply on 
cooler start.  Review of 
the schematics for the 
coolers A-A and B-B 
shows their 
independence. 

58 2-FCV-67-354 

Essential Raw 
Cooling Water 

Provides 
flowpath for 
cooling water 

Fails to open, 
stuck closed. 

Mechanical 
failure; Opening 
signal failure. 

Status monitor 
light in MCR 
(2-ZS-67-354). 

Loss of 
redundancy in 
providing cooling to 

None.   

Train B pump room 
cooler is not 

2-FCV-67-354-A fails 
open on loss of power or 
air. 
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FAILURE MODES AND EFFECTES ANALYSIS FOR ACTIVE FAILURES  

SUBSYSTEM; SAFETY FEATURE EQUIPMENT COOLERS 
 

Item No. Component Function Failure Mode Potential Cause 
Method of 

Detection Effect on System Effect on Plant Remarks 
Flow Control 
Valve for the 
Penetration Room 
(EL 737) Cooler 
2A-A. 

from the 
ERCW Header 
to the Cooler 
for the 
Penetration 
Room Space. 

Penetration Room 
(EL 737) space. 

affected by the 
failure of Train A 
pump room cooler, 
and is 100% 
redundant to the 
Train A pump room 
cooler. 

59 2-FCV-67-356-B 

Essential Raw 
Cooling Water 
Flow Control 
Valve for the 
Penetration Room 
(EL 737) Cooler 
2B-B. 

Provides 
flowpath for 
cooling water 
from the 
ERCW Header 
to the Cooler 
for the 
Penetration 
Room Space. 

Fails to open, 
stuck closed. 

Mechanical 
failure; Opening 
signal failure. 

Status monitor 
light in MCR 
(2-ZS-67-356). 

Loss of 
redundancy in 
providing cooling to 
Penetration Room 
(EL 737) space. 

None.   Train A 
Penetration Room 
cooler is not 
affected by the 
failure of Train B 
Penetration Room 
cooler, and is 
100% redundant to 
the Train B 
Penetration Room 
cooler. 

2-FCV-67-356 fails open 
on loss of power or air. 
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FAILURE MODES AND EFFECTS ANALYSIS FOR ACTIVE FAILURES 
SUBSYSTEM: TURBINE DRIVEN AUXILIARY FEEDWATER PUMP ROOM VENTILATION 

 

Item 
No. Component Function Failure Mode Potential Cause 

Method of 
Detection Effect on System Effect on Plant Remarks 

1 1-FAN-30-214 
 
Turbine-driven 
Auxiliary 
Feedwater 
Pump Room 
Ventilation 
Fan 125V Dc 

Provides 
cooling to the 
TDAFW 
Pump Room 

Fails to start; 
Fails while 
running; 
Spuriously 
stopped. 

Mechanical 
failure; 
Temperature 
sensing failure; 
TDAFW Pump 
start signal 
failure. 

No direct 
method of 
detection. 
 
(See 
Remark # 
2) 

Loss of cooling 
air/ventilation to 
the TDAFW 
Pump Room from 
the safety-related 
dc fan. 
 
Loss of all 
cooling/ventilation 
to the TDAFW 
Pump Room 
during loss of all 
ac (LOAC). 

None.  (See 
Remarks # 3 
and 4) 

1)  The dc fan is 
intended to mitigate the 
effects of station 
blackout on the TDAFW 
Pump Room ventilation.  
During DBEs the 
TDAFW provides backup 
to the two 50% motor-
driven AFW pumps.  As 
such its operation during 
DBEs would imply a 
single failure to have 
already occurred; 
therefore, postulation of 
the failure of this fan is 
not required. 
2)  Local temperature 
indication. 
3)  In the event of loss of 
all ac the TDAFW Pump 
cooling is entirely 
dependent on the dc fan. 
A single active failure is 
not postulated during a 
SBO event; therefore, 
the fan and associated 
components are 
assumed to function 
properly during a loss of 
all ac power. 
4)  The dc fan starts 
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FAILURE MODES AND EFFECTS ANALYSIS FOR ACTIVE FAILURES 
SUBSYSTEM: TURBINE DRIVEN AUXILIARY FEEDWATER PUMP ROOM VENTILATION 

 

Item 
No. Component Function Failure Mode Potential Cause 

Method of 
Detection Effect on System Effect on Plant Remarks 

automatically by either 
TDAFW pump start, or 
high temperature sensed 
by 1-TS-30-214.  It can 
also be started manually. 

 1-BKD-31-
3035 
 
Backdraft 
Damper 

Provides 
suction air 
flow path to 
the operating 
dc exhaust 
fan 

Spuriously 
closed 

Mechanical 
failure 

No direct 
method of 
detection. 
Local 
position 
indicators 
or damper. 
 
(See 
Remarks)# 
2 

Loss of cooling 
/ventilating for 
TDAFW Pump 
Room from dc 
fan. 

(See Remarks) 
#1  

1.  During the loss of all 
ac, there will be no 
cooling/ventilating 
capability for TDAFW 
Pump room, with the 
possibility for loss of the 
TDAFW Pump.  A non-
safety, seismic category 
IL(B), non- 1E ac fan is 
present in the room.  
TDAFW is the backup for 
the motor-driven FW and 
is required to operate 
upon failure of 
motor-driven FW.  Thus 
postulation of this failure 
is not required.  A single 
active failure is not 
postulated during a SBO 
event; therefore, the fan 
and associated 
components are 
assumed to function 
properly during a loss of 
all ac power.   
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Item 
No. Component Function Failure Mode Potential Cause 

Method of 
Detection Effect on System Effect on Plant Remarks 

1 2-FAN-30-214 
 
Turbine-driven 
Auxiliary 
Feedwater 
Pump Room 
Ventilation 
Fan 125V Dc 

Provides 
cooling to the 
TDAFW 
Pump Room 

Fails to start; 
Fails while 
running; 
Spuriously 
stopped. 

Mechanical 
failure; 
Temperature 
sensing failure; 
TDAFW Pump 
start signal 
failure. 

No direct 
method of 
detection. 
 
(See 
Remark # 
2) 

Loss of cooling 
air/ventilation to 
the TDAFW 
Pump Room from 
the safety-related 
dc fan. 
 
Loss of all 
cooling/ventilation 
to the TDAFW 
Pump Room 
during loss of all 
ac (LOAC). 

None.  (See 
Remarks # 3 
and 4) 

1)  The dc fan is 
intended to mitigate the 
effects of station 
blackout on the TDAFW 
Pump Room ventilation.  
During DBEs the 
TDAFW provides backup 
to the two 50% motor-
driven AFW pumps.  As 
such its operation during 
DBEs would imply a 
single failure to have 
already occurred; 
therefore, postulation of 
the failure of this fan is 
not required. 
2)  Local temperature 
indication. 
3)  In the event of loss of 
all ac the TDAFW Pump 
cooling is entirely 
dependent on the dc fan. 
A single active failure is 
not postulated during a 
SBO event; therefore, 
the fan and associated 
components are 
assumed to function 
properly during a loss of 
all ac power. 
4)  The dc fan starts 
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Item 
No. Component Function Failure Mode Potential Cause 

Method of 
Detection Effect on System Effect on Plant Remarks 

automatically by either 
TDAFW pump start, or 
high temperature sensed 
by 1-TS-30-214.  It can 
also be started manually. 

2 2-BKD-31-
3035 
 
Backdraft 
Damper 

Provides 
suction air 
flow path to 
the operating 
dc exhaust 
fan 

Spuriously 
closed 

Mechanical 
failure 

No direct 
method of 
detection. 
(See 
Remarks) 

Loss of cooling 
/ventilating for 
TDAFW Pump 
Room from dc 
fan. 

(See Remarks)  During the loss of all ac, 
there will be no 
cooling/ventilating 
capability for TDAFW 
Pump room, with the 
possibility for loss of the 
TDAFW Pump.  A non-
safety, seismic category 
IL(B), non- 1E ac fan is 
present in the room.  
TDAFW is the backup for 
the motor-driven FW and 
is required to operate 
upon failure of 
motor-driven FW.  Thus 
postulation of this failure 
is not required.  A single 
active failure is not 
postulated during a SBO 
event; therefore, the fan 
and associated 
components are 
assumed to function 
properly during a loss of 
all ac power.   
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FAILURE MODES AND EFFECTS ANALYSIS 
DIESEL GENERATOR VENTILATION SYSTEM 

 

# 
COMPONENT 

IDENTIFICATION FUNCTION 
FAILURE 

MODE 
POTENTIAL

CAUSE 

METHOD OF 
FAILURE 

DETECTION 
EFFECT ON 

SYSTEM 
EFFECT ON 

PLANT REMARKS 
1 Fire damper in Air 

Intake Room  
0-30-603 for 
Train 1A-A  
0-30-604 for 
Train 2A-A, 
0-30-605 for 
Train 1B-B, and 
0-30-606 for 
Train 2B-B 

Isolate Air 
Intake Room 
from Diesel 
Gen Room 

Open 
during fire 

Mechanical 
failure 

See Remarks See Remarks 
 

See Remarks. 
 

Single failures of 
HVAC System need 
not to be postulated as 
being concurrent with 
fire. 

Closed 
during 
other 
modes of 
operation 

Mechanical 
(fusible link) 
failure 

Diesel Gen. Room 
exhaust fan low 
flow alarm in Main 
Control Room 
from fans air flow 
switches FS-30-
447 or FS-30-451 
for Train 1A-A, 
FS-30-449 or FS-
30-453 for Train 
1B-B FS-30-448 or 
FS-30-452 for 
Train 2A-A, and 
FS-30-450 or FS-
30-454 for Train 
2B-B. 

None (See 
Remarks) 

None 
(See Remarks) 

Redundant train diesel 
generator system is 
available. 

2 Motor-operated 
intake dampers to 
Diesel Gen. 
Room 
1-FC0-30-443-A 
for Train 1A-A, 1-
FC0-30-445-B for 
Train 1B-B, 

To prevent air 
flow when 
associated 
diesel 
generator 
exhaust fans 
are de-
energized 

Closed or 
partially 
closed 
during 
associated 
exhaust 
fan(s) 
operation 
 

Mechanical 
failure or 
actuator 
failure 

Diesel Gen. Room 
exh fan low flow 
alarm in Main 
Control Room.  
From air flow 
switches FS-30-
447 or FS-30-451 
for Train 1A-A, 
FS-30-449 or FS-

Complete or 
partial loss of 
ventilation of 
associated 
safety train 
Diesel Gen 
Room. 

None (See 
Remarks) 

Redundant diesel 
generator system is 
available. 
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FAILURE MODES AND EFFECTS ANALYSIS 
DIESEL GENERATOR VENTILATION SYSTEM 

 

# 
COMPONENT 

IDENTIFICATION FUNCTION 
FAILURE 

MODE 
POTENTIAL

CAUSE 

METHOD OF 
FAILURE 

DETECTION 
EFFECT ON 

SYSTEM 
EFFECT ON 

PLANT REMARKS 
2-FCO-30-444-A 
for Train 2A-A, 
2-FCO-30-446-B 
for Train 2B-B 

30-453 for Train 
1B-B 
FS-30-448, 452 
for 2A-A and FS-
30-450, 454 for 
2B-B. 

   Spurious 
CO2 
system 
actuation 

Dampers are 
spring-
loaded to 
open upon 
power loss. 
However, 
CO2 
actuation 
signal can 
close them. 

Diesel Gen. Room 
exh fan low flow 
alarm in Main 
Control Room.  
From air flow 
switches FS-30-
447 or FS-30-451 
for Train 1A-A, 
FS-30-449 or FS-
30-453 for Train 
1B-B 
FS-30-448, 452 
for 2A-A and FS-
30-450, 454 for 
2B-B. 

Partial loss of 
ventilation of 
associated 
safety train 
Diesel Gen 
Room. 

None (See 
Remarks) 

If closed due to 
spurious CO2 system 
actuation, operator can 
verify and start the 
fan(s), which in turn 
reopen dampers, by 
use of the CO2 bypass 
switches 1-HS-30-
447D, 1-HS-30-449D, 
2-HS-30-448D, and 2-
HS-30-450D. 

  To open and 
allow air flow 
during 
tornado 
watch/warning 
conditions for 
pressure 
equalization 

Fails to 
open, or 
opens 
initially and 
then closes 
during 
tornado 
watch or 
warning 

Mechanical 
Failure 

If the DG 
room 
exhaust fan 
low 
temperature 
switches 

DG Room exh fan 
low flow alarm in 
Main Control Room 
resulting from flow 
switches FS-30-447 
or FS-30-451 for 
Train 1AA, FS-30-
449 or FS-30-453 for 
Train 1B-B, FS-30-
448 or FS-30-452 for 

Tornado 
induced 
differential 
pressure 
across damper 
in closed 
position could 
damage 
damper and 

None (See 
Remarks) 

Redundant DG system 
is available if a 
mechanical failure is 
the cause of damper 
failure. 

When a tornado watch 
or warning is declared 
by the National 
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FAILURE MODES AND EFFECTS ANALYSIS 
DIESEL GENERATOR VENTILATION SYSTEM 

 

# 
COMPONENT 

IDENTIFICATION FUNCTION 
FAILURE 

MODE 
POTENTIAL

CAUSE 

METHOD OF 
FAILURE 

DETECTION 
EFFECT ON 

SYSTEM 
EFFECT ON 

PLANT REMARKS 
have cooled 
down below 
their setpoint 
value, they 
will prevent 
manual start 
of the fans 
and opening 
of the 
subject 
dampers 
until the re-
set setpoint 
is reached. 

2A-A, and FS-30-
450 or FS-30-454 for 
train 2B-B. 

result in partial 
or complete 
loss of 
ventilation to 
DG room 

Weather Service for 
this area, the motor 
operated intake 
dampers can be 
opened by starting the 
DG room exhaust fans. 
 To assure that the DG 
room exhaust fans will 
start and continue to 
run during conditions 
when the DG exhaust 
fan low temperature 
cut-out switches would 
normally prevent fan 
operation, tornado 
bypass switches have 
been added to the 
control system for each 
exhaust fan.  These 
switches are placed in 
the bypass position 
during the tornado 
watch/warning and 
then returned to their 
NORMAL position once 
the tornado 
watch/warning has 
been cancelled.  With 
the tornado bypass 
switches placed in the 
bypass position, the 
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FAILURE MODES AND EFFECTS ANALYSIS 
DIESEL GENERATOR VENTILATION SYSTEM 

 

# 
COMPONENT 

IDENTIFICATION FUNCTION 
FAILURE 

MODE 
POTENTIAL

CAUSE 

METHOD OF 
FAILURE 

DETECTION 
EFFECT ON 

SYSTEM 
EFFECT ON 

PLANT REMARKS 
dampers can be 
opened by starting the 
DG room exhaust fans 
using handswitches 
mounted on the MCCs 
or locally in the exhaust 
fan rooms. 

3 Fire damper 
between Diesel 
Generator Room 
& Air Exhaust 
Room  
0-30-607 for 
Train 1A-A, 

0-30-609 for 
Train 1B-B, 

0-30-608 for 
Train 2A-A, 

0-30-610 for 
Train 2B-B 

Isolate Diesel 
Gen Room 
from Air 
Exhaust 
Room 

Open 
during fire 

Mechanical 
failure 

See Remarks See Remarks See Remarks Single failures of 
HVAC System need 
not be postulated as 
being concurrent with 
fire. 

 Partially 
closed 
during 
other 
modes of 
operation 

Mechanical 
(fusible link) 
failure 

Diesel Gen Room 
exh fan low flow 
alarm in Main 
Control Room 
from fan air flow 
switches  
FS-30-447 or FS-30-
451  
For Train 1A-A, FS-
30-449 or FS-30-453  
For Train 1B-B, FS-
30-448 or FS-30-452  
For Train 2A-A, and 
FS-30-450 or FS-30-
454  
For Train 2B-B 

Partial loss of 
ventilation of 
associated 
safety train 
Diesel Gen 
Room 

None. 
(See Remarks) 

One more dampers 
closing may or may not 
cause sufficiently high 
space temperatures to 
exceed environmental 
qualification limits.  In 
any event, the 
redundant train diesel 
generator system is 
available. 
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FAILURE MODES AND EFFECTS ANALYSIS 
DIESEL GENERATOR VENTILATION SYSTEM 

 

# 
COMPONENT 

IDENTIFICATION FUNCTION 
FAILURE 

MODE 
POTENTIAL

CAUSE 

METHOD OF 
FAILURE 

DETECTION 
EFFECT ON 

SYSTEM 
EFFECT ON 

PLANT REMARKS 
4 Diesel Generator 

Room exhaust 
fans  
1-FAN-30-447 
1-FAN-30-451 for 
Train 1A-A,  
1-FAN-30-449 
1-FAN-30-453 for 
Train 1B-B, 
2-FAN-30-448 2-
FAN-30-452 for 
Train 2A-A, and 
 2-FAN-30-450, 

2-FAN-30-454 for 
Train 2B-B 

Provide 
ventilation air 

Fails to 
start;  

Electrical or 
Mechanical 

Diesel Gen Room 
exh fan low flow 
alarm in Main 
Control Room.  
(Refer to Figure 
9.4-25) From air 
flow switches FS-
30-447 or FS-30-
451 for Train 1A-A 
FS-30-449 or FS-
30-453 for Train 
1B-B    FS-30-448 
or FS-30-452 for 
Train 2A-A, and 
FS-30-450 or FS-
30-454 for Train 
2B-B 

Partial loss of 
adequate 
ventilation for 
maintenance 
of design 
temperature 

None.  (See 
Remarks) 

Redundant train diesel 
generator system is 
available.  
*Operator can verify if 
not result of fire, restart 
DG Room Exhaust 
fan(s) which in turn 
opens the dampers, by 
use of the CO2 bypass 
switches 1-HS-30-
447D, 1-HS-30-449D, 
2-HS-448D, and 2-HS- 
30-450D 

Stops 
running 

Electrical or 
Mechanical 

Stops on 
spurious 
CO2 
actuation* 

System logic 

Fails to 
stop on low 
temp 

Electrical Surveillance Drop in DG 
Room temp 

None.  (See 
Remarks) 

One more dampers 
closing may or may not 
cause sufficiently high 
space temperatures to 
exceed environmental 
qualification limits.  IN 
any event the 
redundant train diesel 
generator system is 
available. 

5 Motor-operated 
discharge 

Prevent air 
flow when 

Closed 
during 

Mechanical Diesel Gen Room 
exh fan low flow 

Loss of 50% 
ventilation flow 

None. Redundant train diesel 
generator system is 
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FAILURE MODES AND EFFECTS ANALYSIS 
DIESEL GENERATOR VENTILATION SYSTEM 

 

# 
COMPONENT 

IDENTIFICATION FUNCTION 
FAILURE 

MODE 
POTENTIAL

CAUSE 

METHOD OF 
FAILURE 

DETECTION 
EFFECT ON 

SYSTEM 
EFFECT ON 

PLANT REMARKS 
dampers of diesel 
generator room 
exhaust fans 

1-FCO-30-447 for 
Fan 1, 
1-FCO-30-451 for 
Fan 2, 
Train 1A-A and 1-
FCO-30-449 for 
Fan 1 
1-FCO-30-453 for 
Fan 2,Train 1B-B, 
2-FCO-30-448 for 
Fan 1, 
2-FCO-30-452 for 
Fan 2,Train 2A-A  
2-FCO-30-450 for 
Fan 1 , 
2-FCO-30-454 for 
Fan 2, Train 2B-B 

associated 
diesel 
generator 
exhaust fan is 
deenergized 

associated 
exhaust 
fan 
operation 
(see note 
in remarks) 

 

 

Loss of 
power 
(dampers fail 
as-is) 

alarm in Main 
Control Room. 
From air flow 
switches  
FS-30-447 or 
 FS-30-451 for 
Train 1A-A,  
FS-30-449, or FS-
30-453, for Train 
1B-B,  
FS-30-448, or FS-
30-452; for Train 
2A-A and  
FS-30-450 FS-30-
454 for Train 2B-B 

required to 
maintain the 
environmental 
qualification 
temperatures 
in the DG 
room. 

(See Remarks) available. 

  To open and 
allow air flow 
during 
tornado 
watch/warning 
conditions for 
pressure 
equalization 

Fails to 
open, or 
opens 
initially and 
then closes 
during 
tornado 
watch or 

Mechanical 
Failure 

If the DG 
room 
exhaust fan 
low 
temperature 

DG room exhaust 
fan low flow alarm 
in main control 
room resulting 
from flow switches 
FS-30-447 or -451 
(Train 1A-A), FS-
30-449 or -453 

Tornado 
induced 
differential 
pressure 
across damper 
in closed 
position could 
damage 

None (See 
Remarks) 

Redundant DG system 
is available if a 
mechanical failure is 
the cause of damper 
failure. 

When a tornado watch 
or warning is declared 
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FAILURE MODES AND EFFECTS ANALYSIS 
DIESEL GENERATOR VENTILATION SYSTEM 

 

# 
COMPONENT 

IDENTIFICATION FUNCTION 
FAILURE 

MODE 
POTENTIAL

CAUSE 

METHOD OF 
FAILURE 

DETECTION 
EFFECT ON 

SYSTEM 
EFFECT ON 

PLANT REMARKS 
warning 

 

switches 
have cooled 
down below 
their setpoint 
value, they 
will prevent 
manual start 
of the fans 
and opening 
of the 
subject 
dampers 
until the re-
set setpoint 
is reached. 

 

(Train 1B-B), FS-
30-448 or -452 
(Train 2A-A), and 
FS-30-450 or -454 
(Train 2B-B) (ref. 
5.3) 

damper and 
result in partial 
or complete 
loss of 
ventilation to 
DG room 

by the National 
Weather Service for 
this area, the motor 
operated intake 
dampers can be 
opened by starting the 
DG room exhaust fans. 
 To assure that the DG 
room exhaust fans will 
start and continue to 
run during conditions 
when the DG exhaust 
fan low temperature 
cut-out switches would 
normally prevent fan 
operation, tornado 
bypass switches have 
been added to the 
control system for each 
exhaust fan.  These 
switches are placed in 
the bypass position 
during the tornado 
watch/warning and 
then returned to their 
NORMAL position once 
the tornado 
watch/warning has 
been cancelled.  With 
the tornado bypass 
switches placed in the 
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FAILURE MODES AND EFFECTS ANALYSIS 
DIESEL GENERATOR VENTILATION SYSTEM 

 

# 
COMPONENT 

IDENTIFICATION FUNCTION 
FAILURE 

MODE 
POTENTIAL

CAUSE 

METHOD OF 
FAILURE 

DETECTION 
EFFECT ON 

SYSTEM 
EFFECT ON 

PLANT REMARKS 
bypass position, the 
dampers can be 
opened by starting the 
DG room exhaust fans 
using handswitches 
mounted on the MCCs 
or locally in the exhaust 
fan rooms. 

6 Fire dampers of 
Elec. BD Rooms 
intake vent 
 
0-30-595 
0-30-596 
0-30-597 
0-30-598 

Isolate Elec. 
BD Room 
from outside. 

Open 
during fire 

Mechanical 
Failure  

See Remarks See Remarks See Remarks Single failures in HVAC 
Systems need not be 
postulated as being 
concurrent with a fire. 

Closed 
during 
other 
modes of 
operation 

Mechanical Loss of 
ventilation for 
the associated 
Elec. BD 
Room and 
potential rise 
of space temp. 

None (See 
Remarks) 

Redundant train diesel 
generator system is 
available. 

7 Fire dampers of 
Elec. BD Rooms 
exhaust: 
0-30-599 
0-30-600 
0-30-601 
0-30-602 

Isolate Elec. 
BD Rooms 
from AIr Exh 
Rooms 

Open 
during fire 

Mechanical 
failure 

See Remarks 
 

See Remarks. 
 

See Remarks 
 

Single failures of 
HVAC System need 
not be postulated as 
being concurrent with 
fire. 

 Closed 
during 
other 
modes of 
operation 

Mechanical 
failure 

Surveillance & 
Maintenance 
 

Loss of 
ventilation of 
associated 
Elec. BD 
Room and rise 
of space temp.  

None. 
(See Remarks) 

Redundant train diesel 
generator system is 
available. 
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FAILURE MODES AND EFFECTS ANALYSIS 
DIESEL GENERATOR VENTILATION SYSTEM 

 

# 
COMPONENT 

IDENTIFICATION FUNCTION 
FAILURE 

MODE 
POTENTIAL

CAUSE 

METHOD OF 
FAILURE 

DETECTION 
EFFECT ON 

SYSTEM 
EFFECT ON 

PLANT REMARKS 
8 Electric BD Room 

exhaust fans  
1-FAN-30-459 for 
Train 1A-A,  
1-FAN-30-461 for 
Train 1B-B,  
2-FAN-30-460 for 
Train 2A-A,  
2-FAN-30-462 for 
Train 2B-B 

Provide 
ventilation air 

Fails to 
start; Stops 
running 
spurious 
CO2 
system 
actuation* 

Electrical, 
Mechanical  

Surveillance Loss of 
ventilation of 
associated 
Elec. BD 
Room and rise 
of space temp 

None. (See 
Remarks) 

Redundant train diesel 
generator system is 
started by operator 
*If failures resulted 
from spurious actuation 
of the CO2 system, 
operator can verify and 
restart the fans from 
hand switches. 

Operates 
during 
winter 

Fans are 
manually 
controlled; 
but not 
required to 
be shut down 
by operator 
action. 

Surveillance Decrease of 
space temp. 
below freezing 

None.  (See 
Remarks) 

Calculation EPM-AMP-
111589 concludes that 
no adverse effect will 
occur on safety-related 
equipment as a result 
of below freezing 
temperatures;  
therefore, the operation 
of the fan in winter time 
is allowed. 

9 Motor-operated 
discharge 
damper of Elec. 
BD Room 
exhaust fans 
 
1-FCO-30-459 for 
Train 1A-A,  

1-FCO-30-461 for 

Prevent air 
flow when 
associated 
Elec. BD 
Room 
exhaust fan is 
deenergized 

Closed 
during 
associated 
exhaust 
fan 
operation 

Mechanical  Surveillance Loss of 
ventilation of 
associated 
Elec. BD 
Room and rise 
of space temp. 

None. (See 
Remarks) 

Redundant train diesel 
generator system is 
available 
NOTE: 
These dampers are to 
be opened by 
handswitches 0-HS-30-
459B 
or 0-HS-30-459C for 
Train 1A-A,  0-HS-30-
461B or 0-HS-30-461C 
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FAILURE MODES AND EFFECTS ANALYSIS 
DIESEL GENERATOR VENTILATION SYSTEM 

 

# 
COMPONENT 

IDENTIFICATION FUNCTION 
FAILURE 

MODE 
POTENTIAL

CAUSE 

METHOD OF 
FAILURE 

DETECTION 
EFFECT ON 

SYSTEM 
EFFECT ON 

PLANT REMARKS 
Train 1B-B, 

2-FCO-30-460 for 
Train 2A-A,  

2-FCO-30-462 for 
Train 2B-B 

for Train 1B-B, 0-HS-30-
460B or 0-HS-30-460C 
for Train 2A-A and 0-
HS-30-462B or 0-HS-
30-462C for Train 2B-B 
when tornado watch or 
warning is declared by 
National weather 
service for this area. 

10 Generator & 
Electrical Panels 
ventilation fans  
1-FAN-30-491 for 
Train 1A-A,  
1-FAN-30-493  
for train 1B-B,  
2-FAN-30-492  
for Train 2A-A,  
2-FAN-30-494  

for Train 2B-B 

Provide 
ventilation for 
elec. panel & 
to generator 
inlet 

Fails to 
start; stops 
running 
 

Electrical or 
Mechanical 
 

Low air flow alarm 
in Main Control 
Room via air flow 
switches  
FS-30-491 for 
Train 1A-A,  
FS-30-493 for 
Train 1B-B, 
FS-30-492 for 
Train 2A-A, and 
FS-30-494 for 
Train 2B-B 

Loss of 
ventilation for 
the associated 
elec. panel and 
generator inlet 
and potential 
rise of temp 

None 
(See Remarks) 
 
 

Redundant train diesel 
generator system is 
available. 
 

11 Filters for elec 
panel ventilation 
air supply 
 
1-FLT-30-491 for 
Train 1A-A, 
1-FLT-30-493 for 
Train 1B-B, 
2-FLT-30-492 for 

Filter the 
ventilation air 
supplied to 
elec panel 

Clogged  Accumulatio
n of dirt 

Surveillance & 
Maintenance 

Rise of temp in 
the elec panel 
due to reduced 
supply of vent 
air 

None 
(See Remarks) 

Redundant train diesel 
generator system is 
available. 
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FAILURE MODES AND EFFECTS ANALYSIS 
DIESEL GENERATOR VENTILATION SYSTEM 

 

# 
COMPONENT 

IDENTIFICATION FUNCTION 
FAILURE 

MODE 
POTENTIAL

CAUSE 

METHOD OF 
FAILURE 

DETECTION 
EFFECT ON 

SYSTEM 
EFFECT ON 

PLANT REMARKS 
Train 2A-A, 
2-FLT-30-494 for 
Train 2B-B 

12 Class 1E AC 
power 

Power safety 
related diesel 
generator 
building 
ventilation 
equipment 

Loss of or 
inadequate 
power 
 

Electrical  Indication and 
alarms in Main 
Control Room 

Rise of temp in 
affected DG 
Rm due to lack 
of ventilation 
cooling. 

None 
(See Remarks) 
 
 

Redundant train diesel 
generator system is 
available 
 

13 Class 1E power 
to instrumentation 
and control 
 

Power safety-
related diesel 
generator 
building 
ventilation 
system 
instrumentatio
n and controls  

Loss of  or 
inadequate 
power 

Electrical Indication and 
alarms in main 
control room 

Loss of control 
of the diesel 
generator 
ventilation 
system safety 
related 
equipment 

None 
(See Remarks) 

Redundant train diesel 
generator system is 
available. 

14 Non-safety 
heaters  
1-HTR-30-471, 1-
HTR-30-472 for 
Diesel Gen. 1A-A 
Room,  
 
1-HTR-30-473, 1-
HTR-30-474 for 

Provide 
heating during 
winter normal 
operation 

On during 
summer 
LOCA 
operation 

Spurious  
operation 

Surveillance & 
Maintenance 

Increase of 
Diesel Gen. 
Room & Air 
Exh. Room 
temp. above 
environmental 
design 
conditions 

None. (See 
Remarks) 

Redundant train diesel 
generator system is 
available. 
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FAILURE MODES AND EFFECTS ANALYSIS 
DIESEL GENERATOR VENTILATION SYSTEM 

 

# 
COMPONENT 

IDENTIFICATION FUNCTION 
FAILURE 

MODE 
POTENTIAL

CAUSE 

METHOD OF 
FAILURE 

DETECTION 
EFFECT ON 

SYSTEM 
EFFECT ON 

PLANT REMARKS 
Diesel Gen. 1B-B 
Room 
2-HTR-30-475, 2-
HTR-30-476 for 
diesel gen. 2A-A 
Room and  
2-HTR-30-477, 2-
HTR-30-478 for 
diesel gen. 2B-B 
Room 

Off during 
winter 
conditions 

Electrical Surveillance Drop in Diesel 
Gen Room 
temp 

None (See 
Remarks) 

Same as above 

15 Non-safety 
heaters  
 
1-HTR-30-487  
for 480V BD 
Room 1-A-A,  
 
1-HTR-30-489 
for 480V BD 
Room 1B-B, 
2-HTR-30-488 for 
480V BD Room 
2A-A,  
2-HTR-30-490 for 
2B-B Room 

Provide 
heating during 
winter normal 
operation 

On during 
summer 
LOCA 
operation 

Spurious 
Operation 
 

Surveillance & 
Maintenance  

Increase 480V 
BD Room 
temp. above 
environmental 
design 
conditions 

None.  (See 
Remarks) 

Redundant train diesel 
generator system is 
available 

Off during 
winter 
operation 

Electrical Surveillance Drop in 480V 
board room 
temp. 

None.  (See 
Remarks) 

Redundant train diesel 
generator system is 
available. 

16 Non-safety 
heaters  
0-HTR-30-479  

Provide 
heating during 
winter normal 
operation 

Off during 
winter 
operation 

Electrical  
 

Surveillance & 
Maintenance 

Decrease in 
Pipe Gallery 
Room temp 
below 

None 
(See Remarks) 

Minimum temperature 
in pipe gallery is 
calculated to be 
36.3oF. 
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FAILURE MODES AND EFFECTS ANALYSIS 
DIESEL GENERATOR VENTILATION SYSTEM 

 

# 
COMPONENT 

IDENTIFICATION FUNCTION 
FAILURE 

MODE 
POTENTIAL

CAUSE 

METHOD OF 
FAILURE 

DETECTION 
EFFECT ON 

SYSTEM 
EFFECT ON 

PLANT REMARKS 
0-HTR-30-480  
0-HTR-30-481  

0-HTR-30-482 for 
the Pipe Gallery 

environmental 
design 
conditions 

17 Toilet Room 
exhaust fan  
0-FAN-469 
 

Provide 
cooling and 
ventilation for 
the toilet and 
corridor 

Fails to 
start; stops 
running 

Electrical or 
Mechanical 

Surveillance Increase in 
Toilet Rm and 
Corrider temp, 
and loss of 
ventilation. 

None.  (See 
Remarks) 

Maximum temperature 
in corridor is calculated 
to be 120oF and the 
failure of toilet fan will 
not adversely affect 
any safety related 
equipment areas. 

18 Muffler Rm 
Exhaust Fan 
1-FAN-30-463 
1-FAN-30-465 
1-FAN-30-464 
1-FAN-30-466 

Removes 
heat from 
Muffler Rm 
Area during 
Diesel 
Operation  

Fails ON 
during 
minimum 
outside 
design 
condition 
and diesel 
not 
operating. 

Electrical 

Operator 
(switch in 
wrong 
position) 

Surveillance None  (See 
Remarks) 

None  (See 
Remarks) 

Each fan, located on the 
roof, is interlocked with its 
respective diesel. The fan 
starts when its diesel 
starts. It can also be 
started from a hand 
switch. In the event of a 
spurious start during 
minimum outside 
temperature conditions, 
and its diesel not 
operating, the fan would 
not cause any adverse 
conditions on the diesel 
operation. The DG Rm air 
intake structure, which is 
an external opening into 
the Muffler Rm, would 
allow cold air currents into 
the room, by natural 
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# 
COMPONENT 

IDENTIFICATION FUNCTION 
FAILURE 

MODE 
POTENTIAL

CAUSE 

METHOD OF 
FAILURE 

DETECTION 
EFFECT ON 

SYSTEM 
EFFECT ON 

PLANT REMARKS 
convection, and very 
likely cause the room 
temperature to drop to 
outside design 
temperature even without 
the fan operating.  
Environmental data 
drawing 47E235-31 
documents the normal 
and abnormal 
temperature limits for this 
room as 13 and 6 
degrees F, respectively. 
Therefore, the spurious 
operation of the fan would 
not result in any 
unacceptable 
consequences. 

 



  
 
 
 
 
 
 
 

 
 
 
 
 

TABLE 9.4-4A 
 

DELETED  
 
 



WBN 
 

TABLE 9.4-5  (Sheet 1 of 42) 
 

FAILURE MODES AND EFFECTS ANALYSIS FOR ACTIVE FAILURES  
SUBSYSTEM:  AUXILIARY BOARD ROOMS AIR CONDITIONING SYSTEM 

 

Item 
No. Component Function 

Failure 
Mode 

Potential 
Cause 

Method of 
Detection 

Effect on 
System Effect on Plant Remarks 

1 1-AHU-31-
461-A 

Air Handling 
Unit 1A-A for 
480 V Board 
Room 1A 
and Battery 
Room I 
(Train A) 

Provides 
cooling air 
supply to 480 
V Board 
Room 1A 
Battery Room 
I, Train A 
equipment in 
Board Room 
1B, Train B 
press fan, 
and Fifth Vital 
Battery Room 
(FVBR). 

Fails to run; 
Fails while 
running 

Mechanical 
failure; Train 
A power 
failure; 
Control signal 
failure; 
Temperature 
control 
sensing 
failure at 1-
TS-31-441A; 
low flow 
control 
sensing 
failure at 1-
FS-31-460; 
Operator 
error 
(handswitch 
1-HS-31-
461B in 
wrong 
position)  
Hardware 
related 
failures; i.e., 
motor burns 
out, fan drive 
belt failures, 
loss of 

Annunciation 
of 480 V Board 
Room 1A 
HVAC System 
abnormal for 
1-FS-31-460 
closed on low 
flow from AHU 
1A-A 

Indicating 
lights in MCR 
(1-HS-31-
461A). Motor 
running light 
on MCC. 

No indication 
in MCR of a 
low 
temperature 
sensing failure 
other than 
indication that 
the AHU is not 
running. 

Loss of 
capability to 
provide cooling 
air to 480 V 
Board Room 1A 
and Battery 
Board Room I, 
and partial loss 
of cooling to 
FVBR.. 

None.  (See 
Remarks) 

1.  Failures of the 
cooling coil, fan, 
motor, and filter are 
enveloped by the 
failure of the AHU. 

2.  The Condenser 1A-
A and Compressor 1A-
A are interlocked to 
automatically stop or 
start with the AHU 1A-
A stop or start. 

3.  Board Room 1B 
and Battery Room II 
provide the 
redundancy. 

4.  Operator actions 
are defined to deal 
with a loss of Train A 
cooling. 

5.  Battery Rm I and 
FVBR can be 
exhausted from the 
pressurizing fan supply 
air to provide hydrogen 
ventilation.  Prepared 
calculations indicate 
that sufficient cooling 
is still available to 
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FAILURE MODES AND EFFECTS ANALYSIS FOR ACTIVE FAILURES  
SUBSYSTEM:  AUXILIARY BOARD ROOMS AIR CONDITIONING SYSTEM 

 

Item 
No. Component Function 

Failure 
Mode 

Potential 
Cause 

Method of 
Detection 

Effect on 
System Effect on Plant Remarks 

refrigerant to 
the cooling 
coil, and/or 
restricted air 
flow path.  

assure the battery 
rooms remain below 
the maximum 
temperature limits. 

2 1-AHU-31-
475-B 

Air Handling 
Unit 1B-B for 
480 V Board 
Room 1B 
and Battery 
Room II 
(Train B) 

Provides 
cooling air 
supply to 480 
V Board 
Room 1B 
Battery Room 
II 

Fails to run; 
Fails while 
running 

Mechanical 
failure; Train 
B power 
failure; 
Control signal 
failure; 
Temperature 
control 
sensing 
failure at 1-
TS-31-447A; 
low flow 
control 
sensing 
failure at 1-
FS-31-476; 
Operator 
error 
(handswitch 
1-HS-31-
475B in 
wrong 
position) 

Annunciation 
of 480 V Board 
Room 1B 
HVAC System 
abnormal for 
1-FS-31-476 
closed on low 
flow from AHU 
1B-B 

Indicating 
lights in MCR 
(1-HS-31-475-
A). Motor 
running light 
on MCC. 

No indication 
in MCR of a 
low 
temperature 
sensing failure 
other than 
indication that 
the AHU is not 
running. 

Loss of 
capability to 
provide cooling 
air to 480 V 
Board Room 1B 
and Battery 
Board Room II 

Battery Room II 
 will continue to 
be ventilated.  
The pressurizing 
fan will supply 
air to the battery 
room through 
the AHU duct. 

Loss of Train A 
equipment 
located in these 
rooms. 

None; See 
Remarks 

1.  Failures of the 
cooling coil, fan, 
motor, and filter are 
enveloped by the 
failure of the AHU. 

2.  The Condenser 1B-
B and Compressor 1B-
B are interlocked to 
automatically stop or 
start with the AHU 1B-
B stop or start. 

3.  A review of the 
schematics 
establishes the 
separation of the AC 
system: for the 480V 
Board Room 1A with 
Battery Room I and its 
redundant 480V Board 
Room 1B with Battery 
Room II. 

4  Train A provides 
cooling to the Train A 
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FAILURE MODES AND EFFECTS ANALYSIS FOR ACTIVE FAILURES  
SUBSYSTEM:  AUXILIARY BOARD ROOMS AIR CONDITIONING SYSTEM 

 

Item 
No. Component Function 

Failure 
Mode 

Potential 
Cause 

Method of 
Detection 

Effect on 
System Effect on Plant Remarks 

components in the 
480V Board Room 1B. 

5.  Operator actions 
are defined to deal 
with a loss of Train B 
cooling. 

3 2-AHU-31-
461-A 

Air Handling 
Unit 2A-A for 
480 V Board 
Room 2A 
and Battery 
Room 
III(Train A) 

Provides 
cooling air 
supply to 480 
V Board 
Room 2A 
Battery Room 
III, and to 
Train A 
equipment in 
Board Room 
2B, and Train 
B press fan 

Fails to run; 
Fails while 
running 

Mechanical 
failure; Train 
A power 
failure; 
Control signal 
failure; 
Temperature 
control 
sensing 
failure at 2-
TS-31-441A; 
low flow 
control 
sensing 
failure at 2-
FS-31-460; 
Operator 
error 
(handswitch 
2-HS-31-
461B in 
wrong 
position) 

Annunciation 
of 480 V Board 
Room 2A 
HVAC System 
abnormal for 
2-FS-31-460 
closed on low 
flow from AHU 
2A-A 

Indicating 
lights in MCR 
(2-HS-31-
461A). Motor 
running light 
on MCC. 

No indication 
in MCR of a 
low 
temperature 
sensing failure 
other than 
indication that 

Loss of 
capability to 
provide cooling 
air to 480 V 
Board Room 2A 
and Battery 
Board Room III. 

Battery Room III 
 will continue to 
be ventilated.  
The pressurizing 
fan will supply 
air to the battery 
room through 
the AHU duct. 

Loss of Train B 
equipment 
located in these 
rooms. 

None; See 
Remarks 

1.  Failures of the 
cooling coil, fan, 
motor, and filter are 
enveloped by the 
failure of the AHU. 

2.  The Condenser 2A-
A and Compressor 2A-
A are interlocked to 
automatically stop or 
start with the AHU 2A-
A stop or start. 

3.  Board Room 2B 
and Battery Room IV 
provide the 
redundancy. 

4.  Operator actions 
are identified to deal 
with a loss of Train A 
cooling. 

5.  Battery Rm I can 
be exhausted from the 
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the AHU is not 
running. 

pressurizing fan supply 
air to provide hydrogen 
ventilation. 
Calculations indicate 
that sufficient cooling 
is still available to 
assure the battery 
rooms remain below 
the maximum 
temperature limit. 

4 2-AHU-31-
475-B 

Air Handling 
Unit 2B-B for 
480 V Board 
Room 2B 
and Battery 
Room IV 
(Train B) 

Provides 
cooling air 
supply to 480 
V Board 
Room 2B 
Battery Room 
IV 

Fails to run; 
Fails while 
running 

Mechanical 
failure; Train 
B power 
failure; 
Control signal 
failure; 
Temperature 
control 
sensing 
failure at 2-
TS-31-447A; 
low flow 
control 
sensing 
failure at 2-
FS-31-476; 
Operator 
error 
(handswitch 
2-HS-31-

Annunciation 
of 480 V Board 
Room 2B 
HVAC System 
abnormal for 
2-FS-31-476 
closed on low 
flow from AHU 
2B-B 

Indicating 
lights in MCR 
(2-HS-31-
475A). Motor 
running light 
on MCC. 

No indication 
in MCR of a 
low 
temperature 

Loss of 
capability to 
provide cooling 
air to 480 V 
Board Room 2B 
and Battery 
Board Room IV 

Battery Room IV 
 will continue to 
be ventilated.  
The pressurizing 
fan will supply 
air to the battery 
room through 
the AHU duct. 

Loss of Train A 
equipment 
located in these 
rooms 

None, See 
Remarks 

1.  Failures of the 
cooling coil, fan, 
motor, and filter are 
enveloped by the 
failure of the AHU. 

2.  The Condenser 2B-
B and Compressor 2B-
B are interlocked to 
automatically stop or 
start with the AHU 2B-
B stop or start. 

3.  Board Room 2A 
and Battery Room III 
provide the 
redundancy. 

4.  Train A provides 
cooling to the Train A 
components in the 
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475B in 
wrong 
position) 

sensing failure 
other than 
indication that 
the AHU is not 
running. 

480V Board Room 2B. 

5.  Operator actions 
are defined to deal 
with a loss of Train B 
cooling. 

5 1-COND-31-
290-A 

Air Cooled 
Condenser 
Unit 1A-A 

Provides 
refrigerant to 
AHU 1A-A 

Fails to run; 
Stops while 
running 

Mechanical 
failure; Train 
A power 
failure; Start 
signal failure. 

Motor running 
light on MCC 

Loss of cooling 
to 480 V Board 
Room 1A.  

The Battery 
Room I will be 
ventilated by the 
air supply from 
the Pressurizing 
Fan to provide 
Hydrogen 
ventilation. 

None.  (See 
Remarks) 

1.  Failure of the 
condenser envelopes 
failure of its fan, coils 
and motor. 

2.  The condenser is 
interlocked to 
automatically start or 
stop with the AHU and 
compressor start or 
stop. 

3.  The condenser is 
interlocked to 
automatically open 1-
FSV-31-290 when 
running and close it 
when stopped. 

4.  Board Room 1B 
and Battery Room II 
provide the 
redundancy. 

5. Actions are defined 
that deal with a loss of 
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Train A cooling. 

6.  Battery Room I can 
be exhausted from the 
pressurizing fan supply 
air to provide hydrogen 
ventilation.  
Calculations indicates 
that sufficient cooling 
is still available to 
assure the battery 
rooms remain below 
the maximum 
temperature limit. 

6 1-COND-31-
289-B 

Air Cooled 
Condenser 
Unit 1B-B 

Provides 
refrigerant to 
AHU 1B-B 

Fails to run; 
Stops while 
running 

Mechanical 
failure; Train 
B power 
failure; Start 
signal failure. 

Motor running 
light on MCC 

Loss of cooling 
to 480V Board 
Room 1B.  The 
Battery Room II 
will be ventilated 
by the air supply 
from the 
Pressurizing 
Fan to provide 
Hydrogen 
ventilation. 

None.  (See 
Remarks) 

1.  Failure of the 
condenser envelopes 
failure of its fan, coils 
and motor. 

2.  The condenser is 
interlocked to 
automatically start or 
stop with the AHU and 
compressor start or 
stop. 

3.  The condenser is 
interlocked to 
automatically open 1-
FSV-31-289 when 
running and close it 
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when stopped. 

4.  Board Room 1A 
and Battery Room I 
provide the 
redundancy. 

5.  The Train A 
equipment located in 
the Board Room 1B is 
cooled by Train A. 

 

7 2-COND-31-
290-A 

Air Cooled 
Condenser 
Unit 2A-A 

Provides 
refrigerant to 
AHU 2A-A 

Fails to run; 
Stops while 
running 

Mechanical 
failure; Train 
B power 
failure; Start 
signal failure. 

Motor running 
light on MCC 

Loss of cooling 
to 480V Board 
Room 2A.  The 
Battery Room III 
will be ventilated 
by the air supply 
from the 
Pressurizing 
Fan to provide 
Hydrogen 
ventilation. 

None.  (See 
Remarks) 

1.  Failure of the 
condenser envelopes 
failure of its fan, coils 
and motor. 

2.  The condenser is 
interlocked to 
automatically start or 
stop with the AHU and 
compressor start or 
stop. 

3.  The condenser is 
interlocked to 
automatically open 2-
FSV-31-290 when 
running and close it 
when stopped. 

4.  Board Room 2B 
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and Battery Room IV 
provide the 
redundancy. 

8 2-COND-31-
289-B 

Air Cooled 
Condenser 
Unit 2B-B 

Provides 
refrigerant to 
AHU 2B-B 

Fails to run; 
Stops while 
running 

Mechanical 
failure; Train 
A power 
failure; Start 
signal failure. 

Motor running 
light on MCC 

Loss of cooling 
to 480V Board 
Room 2B.  The 
Battery Room IV 
will be ventilated 
by the air supply 
from the 
Pressurizing 
Fan to provide 
Hydrogen 
ventilation. 

None.  (See 
Remarks) 

1.  Failure of the 
condenser envelopes 
failure of its fan, coils 
and motor. 

2.  The Condenser is 
interlocked to 
automatically start or 
stop with the AHU and 
compressor start or 
stop. 

3.  The condenser is 
interlocked to 
automatically open 2-
FSV-31-289 when 
running and close it 
when stopped. 

4.  Board Room 2A 
and Battery Room III 
provide the 
redundancy. 

5.  Train A 
components located in 
Board Room 2B will be 
cooled by Train A. 
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9 1-FCO-31-
290 

Exhaust 
Damper for 
AHU 1A-A 

Provides 
exhaust flow 
path for 
Condensing 
Unit 1A-A 

Fails to 
open (stuck 
closed) 

Mechanical 
failure 

Indicating 
lights in MCR 
(1-ZS-31-290) 

Loss of ability to 
exhaust from 
condensing Unit 
1A-A 

None.  (See 
Remarks) 

1.  Interlocked with 
Condensing Unit 1A-A 
via 1-FSV-31-290 to 
automatically open on 
ACU start. 

2.  A review of the 
Control Air flow 
diagrams shows that 
nonsafety control air is 
supplied to both 1-
FCO-31-290 and 289. 

3.  The exhaust 
damper is air operated 
and fails open upon 
loss of air or Train A 
power. 

4.  Board Room 1B 
and Battery Room II 
provide the 
redundancy. 

10 2-FCO-31-
290 

Exhaust 
Damper for 
AHU 2A-A 

Provides 
exhaust flow 
path for 
Condensing 
Unit 2A-A 

Fails to 
open (stuck 
closed) 

Mechanical 
failure 

Indicating 
lights in MCR 
(2-ZS-31-290) 

Loss of ability to 
exhaust from 
condensing unit 
2A-A 

None.  (See 
Remarks) 

1.  Interlocked with 
Condensing Unit 2A-A 
via 2-FSV-31-290 to 
automatically open on 
ACU start. 

2.  A review of the 
Control Air flow 
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diagrams shows that 
nonsafety control air is 
supplied to both 2-
FCO-31-290 and 289. 

3.  The exhaust 
damper is air operated 
and fails open upon 
loss of air or Train A 
power. 

4.  Board Room 2B 
and Battery Room IV 
provide the 
redundancy. 

11 1-FAN-31-
462-A 

Pressurizing 
Supply Fan 
1A1-A (Train 
A) 

Provides 
pressurizing 
air flow to 480 
V Board 
Room 1A 
Battery Room 
I, and partial 
makeup air to 
the Fifth Vital 
Battery 
Room. 

Fails to 
start; Fails 
while 
running 

Mechanical 
failure; Train 
A power 
failure; 
Control signal 
failure; 
Operator 
error 
(handswitch 
in wrong 
position) 

 

Indicating 
lights in MCR 
(1-HS-31-
462A). Locally, 
1-HS-31-462B. 
 ANN 19-9 low 
flow from 
Press. Fans 

Loss of 
redundancy in 
pressurizing air 
supply to 480 V 
Board Room 1A 
Battery Room I 
and V. 

Low flow on 1-
FS-31-463-B will 
automatically 
stop Fan 1A1-A 
and Battery 
Board Room 
Exhaust fan 
1A1-A and, will 

None.  (See 
Remarks) 

 

1.  Fan is controlled by 
locally mounted stop-
start push button 
stations in conjunction 
with auto-start 
switches in MCR. 

2.  Pressurizing Fan 
1A1-A is interlocked 
with Battery Board 
Room I Exhaust Fan 
1A2-B and 480 V 
Room 1A Fan 1A2-B 
such that when Fan 
1A1-A is in auto-
standby, low flow on 
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automatically 
start Fan 1A2-B 
and Battery 
Room Exhaust 
fan 1A2-B. 

(See Remark 
#2.) 

either of the 1A2-B 
Fans will start 1-FAN-
31-462-A and stop 1-
FAN-31-463-B. 

3.  A review of the 
schematics 
establishes the 
separation and 
redundancy of the train 
A and B fans.  The 
loss of nondivisional 
train associated power 
supply for the 
separation relay will 
not prevent the 
switchover from a 
failed pressurizing fan 
to the standby fan. 

   Failure to 
stop when 
Train B fan 
starts 

Spurious low 
flow signal; 
Hot short in 
control wiring; 
Operator 
error. 

Indicating 
lights in MCR 
(1-HS-31-
462A). 

Over-
pressurization of 
480 V Board 
Room 1A. 

(See 'Remarks' ) 

None.  (See 
Remarks) 

Insignificant increase 
in air flow to 480 V 
Board Room 1A and 
Mechanical Equipment 
Room 1A.  Battery 
room I will not be 
overpressurized 
without second failure. 

12 1-FAN-31-
463-B 

Provides 
pressurizing 
air flow to 480 

Fails to 
start; Fails 
while 

Mechanical 
failure; Train 
B power 

Indicating 
lights in MCR 
(1-HS-31-

Loss of 
redundancy in 
pressurizing air 

None.  (See 
Remarks) 

1.  Fan is controlled by 
locally mounted stop-
start push button 
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Pressurizing 
Supply Fan 
1A2-B (Train 
B) 

V Board 
Room 1A 
Battery Room 
I, and partial 
makeup air to 
the FVBR. 

running failure; 
Control signal 
failure; 
Operator 
error 
(handswitch 
in wrong 
position) 

463A). Locally, 
1-HS-31-463B. 
 ANN 19-9 low 
flow from 
Press. Fans 

supply to 480 V 
Board Room 1A 
and Battery 
Room I and V. 

Low flow on 1-
FS-31-462-A will 
automatically 
stop Fan 1A2-B 
and Battery 
Board Room 
Exhaust fan 
1A2-B and, will 
automatically 
start Fan 1A1-A 
and Battery 
Room Exhaust 
fan 1A1-A. 

(See Remark 
#2.) 

 

 stations in conjunction 
with auto-start 
switches in MCR. 

2.  Pressurizing Fan 
1A2-B is interlocked 
with Battery Board 
Room I Exhaust Fan 
1A1-A and 480 V 
Room 1A Fan 1A1-A 
such that when Fan 
1A2-B is in auto-
standby, low flow of 
either of the 1A1-A 
Fans will start 1-FAN-
31-463B and stop 1-
FAN-31-462A. 

3.  A review of the 
schematics 
establishes the 
separation and 
redundancy of the 
Train A and B fans.  
The loss of 
nondivisional train 
associated power 
supply for the 
separation relay will 
not prevent the 
switchover from a 
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failed pressurizing fan 
to the standby fan. 

   Failure to 
stop when 
Train A fan 
starts. 

Spurious low 
flow signal; 
Hot short in 
control wiring; 
Operator 
error. 

Indicating 
lights in MCR 
(1-HS-31-
463A). 

Over-
pressurization of 
480 V Board 
Room 1A. 

(See 'Remarks') 

None.  (See 
Remarks) 

Insignificant increase 
in air flow to 480 V 
Board Room 1A and 
Mechanical Equipment 
Room 1A.  Battery 
room I will not be 
overpressurized 
without a second 
failure. 

13    1-FAN-31-
478-A 

Pressurizing 
Supply Fan  
1B1-A (Train 
A) 

Provides 
pressurizing 
air flow to 
480V Board 
Room 1B and 
Battery Room 
II and partial 
makeup air to 
the FVBR. 

Fails to 
start; Fails 
while 
running 

 

Mechanical 
failure; Train 
B power 
failure; 
Control signal 
failure; 
Operator 
error 
(handswitch 
in wrong 
position) 

 

Indicating 
lights in MCR 
(1-HS-31-
478A). Locally, 
1-HS-31-478B. 
ANN 19-11 
low flow from 
Press. Fans 

 

Loss of 
redundancy in 
pressurizing air 
supply to 480 V 
Board Room 1B 
and Battery 
Room II 

Low flow on 1-
FS-31-477-B will 
automatically 
stop Fan 1B1-A 
and Battery 
Board Room 
Exhaust fan 
1B1-A and, will 
automatically 
start Fan 1B2-B 
and Battery 

None.  (See 
Remarks) 

1.  Fan is controlled by 
locally mounted stop-
start push button 
stations in conjunction 
with auto-start 
switches in MCR. 

2.  Pressurizing Fan 
1B1-A is interlocked 
with Battery Room I 
Exhaust Fan 1B-A and 
480 V Room 1B 
pressurizing Fan 1B2-
B such that when Fan 
1B1-A is in auto-
standby, low flow on 
either of the 1B2-B 
Fans will start 1-FAN-
31-478-A and stop 1-
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Room Exhaust 
fan 1B2-B. 

(See Remark 
#2.) 

FAN-31-477-B. 

3.  A review of the 
schematics 
establishes the 
separation and 
redundancy of the 
Train A and B fans.  
The loss of 
nondivisional train 
associated power 
supply for the 
separation relay will 
not prevent the 
switchover from a 
failed pressurizing fan 
to the standby fan. 

   Failure to 
stop when 
Train B fan 
starts. 

Spurious low 
flow signal; 
Hot short in 
control wiring; 
Operator 
error. 

Indicating 
lights in MCR 
(1-HS-31-
478A). 

Over-
pressurization of 
480 V Board 
Room 1B. 

(See 'Remarks') 

None.  (See 
Remarks) 

Insignificant increase 
in air flow to 480 V 
Board Room 1B and 
Mechanical Equipment 
Room 1B.  Battery 
room I will not be 
overpressurized 
without second failure. 

14 1-FAN-31-
477-B 

Pressurizing 
Supply Fan 

Provides 
pressurizing 
air flow to 
480V Board 
Room 1B and 

Fails to 
start; Fails 
while 
running 

Mechanical 
failure; Train 
B power 
failure; 
Control signal 

Indicating 
lights in MCR 
(1-HS-31-477-
A). Locally, 1-
HS-31-477B.  

Loss of 
redundancy in 
pressurizing air 
supply to 480 V 
Board Room 1B 

None.  (See 
Remarks)  

1.  Fan is controlled by 
locally mounted stop-
start push button 
stations in conjunction 
with auto-start 
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1B2-B (Train 
B) 

Battery Room 
II, and partial 
makeup air to 
the FVBR. 

failure; 
Operator 
error 
(handswitch 
in wrong 
position) 

ANN 19-11 
low flow from 
Press. Fans 

and Battery 
Room II 

Low flow on 1-
FS-31-478-A will 
automatically 
stop Fan 1B2-B 
and Battery 
Room Exhaust 
fan 1B2-B and, 
will automatically 
start Fan 1B1-A 
and Battery 
Room Exhaust 
fan 1B1-A. 

(See Remark 
#2.) 

switches in MCR. 

2.  Pressurizing Fan 
1B2-B is interlocked 
with Battery Room II 
Exhaust Fan 1B2-B 
and 480 V Room 1B 
Pressurizing Fan 1B1-
A such that when Fan 
1B2-B is in auto-
standby, low flow on 
either of the 1B1-A 
Fans will start 1-FAN-
31-477-B and stop 1-
FAN-31-478-A. 

3.  A review of the 
schematics 
establishes the 
separation and 
redundancy of the 
Train A and B fans.  
The loss of non-
divisional train 
associated power 
supply for the 
separation relay will 
not prevent the 
switchover from a 
failed pressurizing fan 
to the standby fan. 
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   Failure to 
stop when 
Train A fan 
starts. 

Spurious low 
flow signal; 
Hot short in 
control wiring; 
Operator 
error. 

Indicating 
lights in MCR 
(1-HS-31-
477A-B). 

Over-
pressurization of 
480 V Board 
Room 1B. 

(See 'Remarks') 

None.  (See 
Remarks) 

 

Insignificant increase 
in air flow to 480 V 
Board Room 1B and 
Mechanical Equipment 
Room 1B.  Battery 
room II will not be 
overpressurized 
without a second 
failure. 

15 1-FAN-31-
287-A 

Exhaust Fan 
1A1- A for 
Battery 
Room 1 
(Train A). 

Exhausts air 
from Battery 
Room 1 to 
prevent 
hydrogen 
build-up. 

Fails to 
start; Fails 
while 
running. 

Mechanical 
failure;  Train 
A power 
failure; 
spurious low 
flow signal. 

Local 
indicating light 
for Damper 1-
FCO-31-287-A 
closure.  Motor 
running light 
on MCC. 

Loss of 
redundancy in 
exhausting 
Battery Room 1. 

On low flow from 
pressurizing or 
Battery Room 
Exhaust Fan 
1A1-A, the Train 
B Pressurizing 
Fan 1A2-B and 
the Battery 
Room Exhaust 
Fan 1A2-B will 
automatically 
start.  Damper 
1-FCO-31-288-B 
will open. 

None.  (See 
Remarks) 

 

1.  Interlocked with 
Pressurizing Fan 1A1-
A such that the Battery 
Room Exhaust Fan 
starts when the 
Pressurizing Fan starts 
and stops when the 
Pressurizing Fan 
stops. 

2.  A review of the 
schematics 
establishes the 
independence of the 
Train A and B fans.   

16 1-FAN-31- Exhausts air Fails to Mechanical Local Loss of None.  (See 1.  Interlocked with 
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288-B 

Exhaust Fan 
1A2-B for 
Battery 
Room 1 
(Train B). 

from Battery 
Room 1 to 
prevent 
hydrogen 
build-up. 

start; Fails 
while 
running. 

failure; Train 
B power 
failure; 
spurious low 
flow signal. 

indicating light 
for damper 1-
FCO-31-288-B 
closure.  Motor 
running light 
on MCC. 

 

redundancy in 
exhausting 
Battery Room 1. 

On low flow from 
Pressurizing or 
Battery Room 
Exhaust Fan 
1A2-B, the Train 
A Pressurizing 
Fan 1A1-A and 
the Battery 
Room Exhaust 
Fan 1A2-B will 
automatically 
start.  Damper 
1-FCO-31-287-A 
will open. 

Remarks) 

 

Pressurizing Fan 1A2-
B such that the Battery 
Room Exhaust Fan 
starts when the 
Pressurizing Fan starts 
and stops when the 
Pressurizing Fan 
stops. 

2.  A review of the 
schematics 
establishes the 
independence of the 
Train A and B fans.  

17 1-FAN-31-
285-A 

Exhaust Fan 
1B1-A for 
Battery II 
(Train A) 

Exhausts air 
from Battery 
Room II to 
prevent 
hydrogen 
build-up. 

Fails to 
start; Fails 
while 
running. 

Mechanical 
failure; Train 
A power 
failure; 
spurious low 
flow signal. 

Local 
indicating light 
for damper 1-
FCO-31-285-
A closure.  
Motor running 
light on MCC. 

Loss of 
redundancy in 
exhausting 
Battery Room II. 

On low flow from 
Pressurizing or 
Battery Room 
Exhaust Fan 
1B1-A, the Train 
B Pressurizing 
Fan 1B2-B and 
the Battery 

None.  (See 
Remarks) 

 

1. Interlocked with 
Pressurizing Fan 1B1-
A such that the 
Battery Room Exhaust 
Fan starts and stops 
when the Pressurizing 
Fan starts. 

2. A review of the 
schematics 
reestablishes the 
independence of the 
Train A and B fans. 
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No. Component Function 

Failure 
Mode 

Potential 
Cause 

Method of 
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Effect on 
System Effect on Plant Remarks 

Room exhaust 
fan will 
automatically 
start.  Damper 1-
FCO-31-286-A 
will open. 

18 1-FAN-31-
286-B 

Exhaust Fan 
1B2-B for 
Battery 
Room II  
(Train B). 

Exhausts air 
from Battery 
Room II to 
prevent 
hydrogen 
build-up. 

Fails to 
start; Fails 
while 
running. 

Mechanical 
failure;  Train 
B power 
failure; 
spurious low 
flow signal. 

Local 
indicating light 
for Damper 1-
FCO-31-286-B 
closure.  Motor 
running light 
on MCC. 

Loss of 
redundancy in 
exhausting 
Battery Room II. 

On low flow from 
pressurizing or 
Battery Room 
Exhaust Fan 
1B2-B, the Train 
A Pressurizing 
Fan 1B1-A and 
the Battery 
Room Exhaust 
Fan 1B1-A will 
automatically 
start.  Damper 
1-FCO-31-285-B 
will open. 

None.  (See 
Remarks) 

 

1.  Interlocked with 
Pressurizing Fan 1B2-
B such that the Battery 
Room Exhaust Fan 
starts when the 
Pressurizing Fan starts 
and stops when the 
Pressurizing Fan 
stops. 

2.  A review of the 
schematics 
establishes the 
independence of the 
Train A and B fans.  

19 2-FAN-31-
462-A 

Pressurizing 
Supply Fan 

Provides 
pressurizing 
air flow to 480 
V Board 
Room 2A and 

Fails to 
start; Fails 
while 
running 

Mechanical 
failure; Train 
A power 
failure; 
Control signal 

Indicating 
lights in MCR 
(2-HS-31-
462A). Locally, 
2-HS-31-462B. 

Loss of 
redundancy in 
pressurizing air 
supply to 480 V 
Board Room 2A 

None.  (See 
Remarks) 

1.  Fan is controlled by 
locally mounted stop-
start push button 
stations in conjunction 
with auto-start 
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Item 
No. Component Function 

Failure 
Mode 

Potential 
Cause 

Method of 
Detection 

Effect on 
System Effect on Plant Remarks 

2A1-A (Train 
A) 

Battery Room 
IV. 

failure; 
Operator 
error 
(handswitch 
in wrong 
position) 

ANN 19-9 low 
flow from 
Press. Fans 

and Battery 
Room IV 

Low flow on 2-
FS-31-462-A will 
automatically 
stop Fan 2A1-A 
and Battery 
Room Exhaust 
fan 2A1-A; and, 
will automatically 
start Fan 2A2-B 
and Battery 
Room Exhaust 
fan 2A2-B. 

(See Remark 
#2.) 

switches in MCR. 

2.  Pressurizing Fan 
2A1-A is interlocked 
with Battery Room IV 
Exhaust Fan 2A2-B 
and 480 V Room 2A 
Fan 2A2-B such that 
when Fan 2A1-A is in 
auto-standby, low flow 
on either of the 2A2-B 
Fans will start 2-FAN-
31-462-A and stop 2-
FAN-31-463-B. 

3.  A review of the 
schematics 
establishes the 
separation and 
redundancy of the 
Train A and B fans.  
The loss of non-
divisional train 
associated power 
supply for the 
separation relay will 
not prevent the 
switchover from a 
failed pressurizing fan 
to the standby fan. 

   Failure to Spurious low Indicating Over- None.  (See Insignificant increase 
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Failure 
Mode 
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Cause 

Method of 
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Effect on 
System Effect on Plant Remarks 

stop when 
Train B fan 
starts. 

flow signal; 
Hot short in 
control wiring; 
Operator 
error. 

lights in MCR 
(2-HS-31-
462A). 

pressurization of 
480 V Board 
Room 2A. 

(See 'Remarks') 

Remarks) 

 

in air flow to 480 V 
Board Room 2A and 
Mechanical Equipment 
Room 2A.  Battery 
room IV will not be 
overpressurized 
without a second 
failure. 

20 2-FAN-31-
463-B 

Pressurizing 
Supply Fan 
2A2-B (Train 
B) 

Provides 
pressurizing 
air flow to 480 
V Board 
Room 2A and 
Battery Room 
IV. 

Fails to 
start; Fails 
while 
running 

Mechanical 
failure; Train 
B power 
failure; 
Control signal 
failure; 
Operator 
error 
(handswitch 
in wrong 
position) 

Indicating 
lights in MCR 
(2-HS-31-
463A). Locally, 
2-HS-31-463B. 
 ANN 19-9 low 
flow from 
Press. Fans 

Loss of 
redundancy in 
pressurizing air 
supply to 480 V 
Board Room 2A 
and Battery 
Room IV 

Low flow on 2-
FS-31-463-B will 
automatically 
stop Fan 2A2-B 
and Battery 
Room Exhaust 
fan 2A2-B and, 
will automatically 
start Fan 2A1-A 
and Battery 
Room Exhaust 
fan 2A1-A. 

(See Remark 
#2.) 

None.  (See 
Remarks) 

1.  Fan is controlled by 
locally mounted stop-
start push button 
stations in conjunction 
with auto-start 
switches in MCR. 

2.  Pressurizing Fan 
2A2-B is interlocked 
with Battery Room IV 
Exhaust Fan 2A1-A 
and 480 V Room 2A 
Fan 2A1-A such that 
when Fan 2A2-B is in 
auto-standby, low flow 
on either of the 2A1-A 
Fans will start 2-FAN-
31-463-B and stop 2-
FAN-31-462-A. 

3.  A review of the 
schematics 
establishes the 
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Item 
No. Component Function 

Failure 
Mode 

Potential 
Cause 

Method of 
Detection 

Effect on 
System Effect on Plant Remarks 

separation and 
redundancy of the 
Train A and B fans.  
The loss of non-
divisional train 
associated power 
supply for the 
separation relay will 
not prevent the 
switchover from a 
failed pressurizing fan 
to the standby fan. 

   Failure to 
stop when 
Train A fan 
starts. 

Spurious low 
flow signal; 
Hot short in 
control wiring; 
Operator 
error. 

Indicating 
lights in MCR 
(2-HS-31-
463A). 

Over-
pressurization of 
480 V Board 
Room 2A. 

(See 'Remarks')  

None.  (See 
Remarks) 

Insignificant increase 
in air flow to 480 V 
Board Room 2A and 
Mechanical Equipment 
Room 2A.  Battery 
room IV will not be 
overpressurized 
without a second 
failure. 

21 2-FAN-31-
478-A 

Pressurizing 
Supply Fan 
2B1-A (Train 
A) 

Provides 
pressurizing 
air flow to 480 
V Board 
Room 2B and 
Battery Room 
III. 

Fails to 
start; Fails 
while 
running 

 

Mechanical 
failure; Train 
A power 
failure; 
Control signal 
failure; 
Operator 
error 

Indicating 
lights in MCR 
(2-HS-31-
478A). Locally, 
2-HS-31-478B. 
 ANN 19-11 
low flow from 
Press. Fans 

Loss of 
redundancy in 
pressurizing air 
supply to 480 V 
Board Room 2B 
and Battery 
Room III 

Low flow on 2-

None.  (See 
Remarks) 

1.  Fan is controlled by 
locally mounted stop-
start push button 
stations in conjunction 
with auto-start 
switches in MCR. 

2.  Pressurizing Fan 
2B1-A is interlocked 



WBN 
 

TABLE 9.4-5  (Sheet 22 of 42) 
 

FAILURE MODES AND EFFECTS ANALYSIS FOR ACTIVE FAILURES  
SUBSYSTEM:  AUXILIARY BOARD ROOMS AIR CONDITIONING SYSTEM 

 

Item 
No. Component Function 

Failure 
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Method of 
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Effect on 
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(handswitch 
in wrong 
position) 

FS-31-478-A will 
automatically 
stop Fan 2B1-A 
and Battery 
Room Exhaust 
fan 2B1-A and, 
will automatically 
start Fan 2B2-B 
and Battery 
Room Exhaust 
Fan 2B2-B. 

(See Remark #2.) 

with Battery Room IV 
Exhaust Fan 2B2-B 
and 480 V Room 2B 
Fan 2B2-B such that 
when Fan 2B1-A is in 
auto-standby, low flow 
on either of the 2B2-B 
Fans will start 2-FAN-
31-478-A and stop 2-
FAN-31-477-B. 

3.  A review of the 
schematics 
establishes the 
separation and 
redundancy of the train 
A and B fans.   

The loss of non-
divisional train 
associated power 
supply for the 
separation relay will 
not prevent the 
switchover from a 
failed pressurizing fan 
to the standby fan. 

   Failure to 
stop when 
Train B fan 
starts. 

Spurious low 
flow signal; 
Hot short in 
control wiring; 

Indicating 
lights in MCR 
(2-HS-31-
478A). 

Over-
pressurization of 
480 V Board 
Room 2B. 

None.  (See 
Remarks) 

Insignificant increase 
in air flow to 480 V 
Board Room 2B and 
Mechanical Equipment 
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Operator 
error. 

(See 'Remarks') Room 2B.  Battery 
room III will not be 
overpressurized 
without second failure. 

22 2-FAN-31-
477-B 

Pressurizing 
Supply Fan 
2B2-B (Train 
B) 

Provides 
pressurizing 
air flow to 480 
V Board 
Room 2B and 
Battery Room 
III. 

Fails to 
start; Fails 
while 
running 

Mechanical 
failure; Train 
B power 
failure; 
Control signal 
failure; 
Operator 
error 
(handswitch 
in wrong 
position) 

Indicating 
lights in MCR 
(2-HS-31-
477A). Locally, 
2-HS-31-477B. 
 ANN 19-11 
low flow from 
Press. Fans 

Loss of 
redundancy in 
pressurizing air 
supply to 480 V 
Board Room 2B 
and Battery 
Room III 

Low flow on 2-
FS-31-477-B will 
automatically 
stop Fan 2B2-B 
and Battery 
Room Exhaust 
fan 2B2-B and, 
will automatically 
start Fan 2B1-A 
and Battery 
Room Exhaust 
fan 2B1-A. 

(See Remark 
#2.) 

None.  (See 
Remarks) 

 

1.  Fan is controlled by 
locally mounted stop-
start push button 
stations in conjunction 
with auto-start 
switches in MCR. 

2.  Pressurizing Fan 
2B2-B is interlocked 
with Battery Room III 
Exhaust Fan 2B1-A 
and 480 V Room 2B 
Fan 2B1-A such that 
when Fan 2B2-B is in 
auto-standby, low flow 
on either of the 2B1-A 
Fans will start 2-FAN-
31-477-B and stop 2-
FAN-31-478-A. 

3.  A review of the 
schematics 
establishes the 
separation and 
redundancy of the train 
A and B fans.  The 
loss of non-divisional 
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Item 
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Failure 
Mode 
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Cause 

Method of 
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Effect on 
System Effect on Plant Remarks 

train associated power 
supply for the 
separation relay will 
not prevent the 
switchover from a 
failed pressurizing fan 
to the standby fan. 

   Failure to 
stop when 
Train A fan 
starts. 

Spurious low 
flow signal; 
Hot short in 
control wiring; 
Operator 
error. 

Indicating 
lights in MCR 
(2-HS-31-
477A). 

Over-
pressurization of 
480 V Board 
Room 2A. 

(See 'Remarks') 

None.  (See 
Remarks) 

Insignificant increase 
in air flow to 480 V 
Board Room 2B and 
Mechanical Equipment 
Room 2B.  Battery 
room III will not be 
overpressurized 
without a second 
failure. 

23 2-FAN-31-
287-A 

Exhaust Fan 
2A1- A for 
Battery 
Room IV 
(Train A). 

Exhausts air 
from Battery 
Room IV to 
prevent 
hydrogen 
build-up. 

Fails to 
start; Fails 
while 
running. 

Mechanical 
failure;  Train 
A power 
failure; 
spurious low 
flow signal. 

Local 
indicating light 
for Damper 2-
FCO-31-287-A 
closure.  Motor 
running light 
on MCC. 

Loss of 
redundancy in 
exhausting 
Battery Room 
IV. 

On low flow from 
pressurizing or 
Battery Room 
Exhaust Fan 
2A1-A, the Train 
B Pressurizing 
Fan 2A2-B and 
the Exhaust Fan 

None.  (See 
Remarks) 

1.  Interlocked with 
Pressurizing Fan 2A1-
A such that the 
Exhaust Fan starts 
when the Pressurizing 
Fan starts and stops 
when the Pressurizing 
Fan stops. 

2.  A review of the 
schematics 
establishes the 
independence of the 
Train A and B fans.   
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Method of 
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2A2-B will 
automatically 
start.  Damper 
2-FCO-31-288-B 
will open. 

24 2-FAN-31-
288-B 

Exhaust Fan 
2A2-B for 
Battery 
Room IV 
(Train B). 

Exhausts air 
from Battery 
Room IV to 
prevent 
hydrogen 
build-up. 

Fails to 
start; Fails 
while 
running. 

Mechanical 
failure; Train 
B power 
failure; 
spurious low 
flow signal. 

Local 
indicating light 
for damper 2-
FCO-31-288-A 
closure.  Motor 
running light 
on MCC. 

Loss of 
redundancy in 
exhausting 
Battery Room 
IV. 

On low flow from 
Pressurizing or 
Battery Room 
Exhaust Fan 
2A2-B, the Train 
A Pressurizing 
Fan 2A1-A and 
the Exhaust Fan 
2A1-A will 
automatically 
start.  Damper 
2-FCO-31-287-A 
will open. 

None.  (See 
Remarks) 

 

1.  Interlocked with 
Pressurizing Fan 2A2-
B such that the 
Exhaust Fan starts 
when the Pressurizing 
Fan starts and stops 
when the Pressurizing 
Fan stops. 

2.  A review of the 
schematics 
establishes the 
independence of the 
Train A and B fans.  

25 2-FAN-31-
285-A 

Exhaust Fan 
2B1-A for 
Battery III 

Exhausts air 
from Battery 
Room III to 
prevent 
hydrogen 
build-up. 

Fails to 
start; Fails 
while 
running. 

Mechanical 
failure;  Train 
A power 
failure; 
spurious low 
flow signal.  

Local 
indicating light 
for damper 2-
FCO-31-285-A 
closure.  Motor 
running light 

Loss of 
redundancy in 
exhausting 
Battery Room 
III. 

None.  (See 
Remarks) 

1.  Interlocked with 
Pressurizing Fan 2B1-
A such that the 
Exhaust Fan starts 
when the Pressurizing 
Fan starts and stops 
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(Train A). on MCC. On low flow from 
Pressurizing or 
Battery Room 
Exhaust Fan 
2B1-A, the Train 
B Pressurizing 
Fan 2B2-B and 
the Exhaust Fan 
2B2-B will 
automatically 
start.  Damper 
2-FCO-31-286-A 
will open. 

when the Pressurizing 
Fan stops. 

2.  A review of the 
schematics  
establishes the 
independence of the 
Train A and B fans. 

26 2-FAN-31-
286-B 

Exhaust Fan 
2B2-B for 
Battery 
Room III 
(Train B). 

Exhausts air 
from Battery 
Room III to 
prevent 
hydrogen 
build-up. 

Fails to 
start; Fails 
while 
running. 

Mechanical 
failure;  Train 
B power 
failure; 
spurious low 
flow signal. 

Local 
indicating light 
for Damper 2-
FCO-31-286-B 
closure.  Motor 
running light 
on MCC. 

Loss of 
redundancy in 
exhausting 
Battery Room 
III. 

On low flow from 
pressurizing or 
Battery Room 
Exhaust Fan 
2B2-B, the Train 
A Pressurizing 
Fan 2B1-A and 
the Battery 
Room Exhaust 
Fan 2B1-A will 
automatically 

None.  (See 
Remarks) 

1.  Interlocked with 
Pressurizing Fan 2B2-
B such that the 
Exhaust Fan starts 
when the Pressurizing 
Fan starts and stops 
when the Pressurizing 
Fan stops. 

2.  A review of the 
schematics 
establishes the 
independence of the 
Train A and B fans.   
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start.  Damper 
2-FCO-31-285-A 
will open. 

27 1-FCO-31-
287-A 

Tornado 
Damper 
(Exhaust 
Fan 1A1-A.) 

Provides air 
flow to 
Exhaust Fan 
1A1-A in 
Battery Room 
I. 

Spuriously 
closes. 

Mechanical 
failure; Hot 
short in 
control wiring; 
Operator 
error 
(handswitch 
placed in 
wrong 
position). 

Mechanical 
Equipment 
Room damper 
status lights 
(1-ZS-31-
287B-A). 

Loss of 
redundancy in 
exhausting 
Battery Room I. 

Low flow from 
1A1-A Fans will 
automatically 
stop the fan 
from Train A, 
start Train B 
Press. Fan 1A2-
B and Exhaust 
Fan 1A2-B 
which will open 
1-FCO-31-288-
B. 

None.  (See 
Remarks) 

Damper is motor 
operated, and fails as 
is.  Automatically 
controlled to open by 
Battery Room I 
Exhaust Fan 1A1-A.  A 
review of the 
schematics 
establishes the 
independence of the 
control of the Dampers 
1-FCO-31-288-B, and 
1-FCO-31-287-A. 

28 1-FCO-31-
288-B 

Tornado 
Damper 
(Exhaust 
Fan 1A2-B) 

Provides air 
flow to 
Exhaust Fan 
1A2-B in 
Battery Room 
I. 

Spuriously 
closes. 

Mechanical 
failure; Hot 
short in 
control wiring; 
Operator 
error 
(handswitch 
placed in 
wrong 
position). 

Mechanical 
Equipment 
Room damper 
status lights 
(1-ZS-31-
288A-B). 

Loss of 
redundancy in 
exhausting 
Battery Room I. 

Low flow from 
1A2-B Fans will 
automatically 
stop the fan 
from Train B, 

None.  (See 
Remarks) 

Damper is motor 
operated, and fails as 
is.  Automatically 
controlled to open by 
Battery Room I 
Exhaust Fan 1A2-B.  A 
review of the 
schematics 
establishes the 
independence of the 
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Mode 

Potential 
Cause 
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start Train A 
Press. Fan 1A1-
A and Exhaust 
Fan 1A1-A 
which will open 
1-FCO-31-287-
A. 

control of the Dampers 
1-FCO-31-287-A and 
1-FCO-31-288-B. 

29 1-FCO-31-
285-A 

Tornado 
Damper 
(Exhaust 
Fan 1B1-A) 

Provides air 
flow to 
Exhaust Fan 
1B1-A in 
Battery Room 
II. 

Spuriously 
closes. 

Mechanical 
failure; Hot 
short in 
control wiring; 
Operator 
error 
(handswitch 
placed in 
wrong 
position). 

Mechanical 
Equipment 
Room damper 
status lights 
(1-ZS-31-
285B-A). 

Loss of 
redundancy in 
exhausting 
Battery Room II. 

Low flow from 
1B1-A Fans 

will automatically 
stop the fan 
from Train A, 
start Train B 
Press. Fan 1B2-
B and Exhaust 
Fan 1B2-B 
which will open 
1-FCO-31-286-
B. 

None.  (See 
Remarks) 

Damper is motor 
operated, and fails as 
is.  Automatically 
controlled to open by 
Battery Room II 
Exhaust Fan 1B1-A.  A 
review of the 
schematics 
establishes the 
independence of the 
control of the Dampers 
1-FCO-31-285-A and 
1-FCO-31-286-B. 

30 1-FCO-31-
286-B 

Tornado 
Damper 
(Exhaust 

Provides air 
flow to 
Exhaust Fan 
1B2-B in 
Battery Room 

Spuriously 
closes. 

Mechanical 
failure; Hot 
short in 
control wiring; 
Operator 

Mechanical 
Equipment 
Room damper 
status lights 
(1-ZS-31-

Loss of 
redundancy in 
exhausting 
Battery Room II. 

Low flow from 

None.  (See 
Remarks) 

Damper is motor 
operated, and fails as 
is.  Automatically 
controlled to open by 
Battery Room II 
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Fan 1B2-B). II. error 
(handswitch 
placed in 
wrong 
position). 

286A-B). 1B2-B Fans will 
automatically 
stop the fan 
from Train B, 
start Train A 
Press. Fan 1B1-
A and Exhaust 
Fan 1B1-A 
which will open 
1-FCO-31-285-
A. 

Exhaust Fan 1B2-B.  A 
review of the 
schematics 
establishes the 
independence of the 
control of the Dampers 
1-FCO-31-285-A and 
1-FCO-31-286-B. 

31 2-FCO-31-
287-A 

Tornado 
Damper 
(Exhaust 
Fan 2A1-A). 

Provides air 
flow to 
Exhaust Fan 
2A1-A in 
Battery Room 
IV. 

Spuriously 
closes. 

Mechanical 
failure; Hot 
short in 
control wiring; 
Operator 
error 
(handswitch 
placed in 
wrong 
position). 

Mechanical 
Equipment 
Room damper 
status lights 
(2-ZS-31-
287B-A). 

Loss of 
redundancy in 
exhausting 
Battery Room 
IV. 

Low flow from 
2A1-A Fans 

will automatically 
stop the fan 
from Train A, 
start Train B 
Press. Fan 2A2-
B and Exhaust 
Fan 2A2-B 
which will open 
2-FCO-31-288-
B. 

None.  (See 
Remarks) 

Damper is motor 
operated, and fails as 
is.  Automatically 
controlled to open by 
Battery Room IV 
Exhaust Fan 2A1-A.  A 
review of the 
schematics 
establishes the 
independence of the 
control of the Dampers 
2-FCO-31-287-A and 
2-FCO-31-288-B. 
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32 2-FC0-31-
288-B 

Tornado 
Damper 
(Exhaust 
Fan 2A2-B. 

Provides air 
flow to 
Exhaust Fan 
2A2-B in 
Battery Room 
IV. 

Spuriously 
closes. 

Mechanical 
failure; Hot 
short in 
control wiring; 
Operator 
error 
(handswitch 
placed in 
wrong 
position). 

Mechanical 
Equipment 
Room damper 
status lights 
(2-ZS-31-
288A-B). 

Loss of 
redundancy in 
exhausting 
Battery Room 
IV. 

Low flow from 
2A2-B Fans 

will automatically 
stop the fan 
from Train B, 
start Train A 
Press. Fan 2A1-
A and Exhaust 
Fan 2A1-A 
which will open 
2-FCO-31-287-
A. 

None.  (See 
Remarks) 

Damper is motor 
operated, and fails as 
is.  Automatically 
controlled to open by 
Battery Room IV 
Exhaust Fan 2A2-B.  A 
review of the 
schematics 
establishes the 
independence of the 
control of the Dampers 
2-FCO-31-287-A and 
2-FCO-31-288-B. 

33 2-FCO-31-
285-A 

Tornado 
Damper 
(Exhaust 
Fan 2B1-A). 

Provides air 
flow to 
Exhaust Fan 
2B1-A in 
Battery Room 
III. 

Spuriously 
closes. 

Mechanical 
failure; Hot 
short in 
control wiring; 
Operator 
error 
(handswitch 
placed in 
wrong 
position). 

Mechanical 
Equipment 
Room damper 
status lights 
(2-ZS-31-
285B-A). 

Loss of 
redundancy in 
exhausting 
Battery Room 
III. 

Low flow from 
2B1-A fans 

will automatically 
stop the fan 
from Train A, 

None.  (See 
Remarks) 

Damper is motor 
operated, and fails as 
is.  Automatically 
controlled to open by 
Battery Room III 
Exhaust Fan 2B1-A.  A 
review of the 
schematics 
establishes the 
independence of the 
control of the Dampers 
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start Train B 
Press. Fan 2B2-
B and Exhaust 
Fan 2B2-B 
which will open 
2-FCO-31-286-
B. 

2-FCO-31-285-A and 
2-FCO-31-286-B. 

34 2-FCO-31-
286-B 

Tornado 
Damper 
(Exhaust 
Fan 2B2-B). 

Provides air 
flow to 
Exhaust Fan 
2B2-B in 
Battery Room 
III. 

Spuriously 
closes. 

Mechanical 
failure; Hot 
short in 
control wiring; 
Operator 
error 
(handswitch 
placed in 
wrong 
position). 

Mechanical 
Equipment 
Room damper 
status lights 
(2-ZS-31-
286A-B). 

Loss of 
redundancy in 
exhausting 
Battery Room 
III. 

Low flow from 
2B2-B fans 

will automatically 
stop the fan 
from Train B, 
start Train A 
Press. Fan 2B1-
A and Exhaust 
Fan 2B1-A 
which will open 
2-FCO-31-285-
A. 

None.  (See 
Remarks) 

Damper is motor 
operated, and fails as 
is.  Automatically 
controlled to open by 
Battery Room III 
Exhaust Fan 2B2-B.  A 
review of the 
schematics 
establishes the 
independence of the 
control of the Dampers 
2-FCO-31-285-A and 
2-FCO-31-286-B. 

35 0-FAN-31-
493A-A 

Fifth Vital 
Battery 

N/A N/A N/A N/A N/A N/A Abandoned in place. 
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Supply  Fan 
1A1-A. 

36 0-FC-31-
487A 

Battery 
Room V 
Intake Fan 
1A1-A 
Hydramotor 
Controller. 

N/A N/A N/A N/A N/A N/A Abandoned in place. 

37. 0-FCO-31-
483-A 

Tornado 
damper for 
intake fan 
1A1-A 
FVBR. 

N/A N/A N/A N/A N/A N/A Abandoned in place in 
“closed” position. 

38 0-FAN-31-
493B-A 

Fifth Vital 
Battery 
Room 
Exhaust Fan 
1B1-A. 

Provides 
exhaust from 
Battery Room  

Fails to run; 
 Fails while 
running. 

Mechanical 
failure; Train 
A power 
failure;  Auto-
start signal 
failure. 

ANN 19-8 for 
low flow from 
intake fan or 
exhaust fan 
from either 
train. 

Motor running 
light on MCC. 

Loss of 
redundancy in 
exhausting 
Battery Room V. 

The Train B fan 
is available to 
provide 
exhausting of 
Battery Room V, 
and will 

None.  (See 
Remarks) 

The fifth Vital Battery 
is housed in its own 
separate room, and 
functions as a spare to 
any of the four vital 
batteries during 
periodic testing and 
maintenance or cell 
failure during 
operation.  The two 
trains of the ventilation 
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automatically 
start on low flow 
sensed in Train 
A exhaust duct. 

system are 100% 
redundant.  Upon low 
flow from Train A 
exhaust fan, the 
opposite train fans will 
start automatically and 
its dampers will open.  
Auto-start of the 
standby train is 
independent of the 
other train.  Schematic 
diagrams were 
reviewed and it was 
determined that control 
from the opposite train 
flow element does not 
violate separation of 
redundant train. 

39 0-FCO-31-
485-A 

Tornado 
Damper for 
exhaust Fan 
1B1-A Fifth 
Vital Battery 
Room. 

Provides flow 
path for 
exhaust from 
Exhaust Fan 
1B1-A 

Fails to 
open (stuck 
closed);  
Spuriously 
closes. 

Mechanical 
failure; Train 
A power 
failure;  
Operator 
error. 

Local control 
station 
indicating 
lights. 

Loss of 
redundancy in 
providing 
exhaust 
flowpath. 

None.  The Train 
B exhaust fan and 
its associated 
dampers are 
automatically 
controlled to 
start/open upon 
low flow from the 
operating exhaust 
fan. 

Damper is solenoid 
actuated to fail closed 
upon loss of Train A 
power. 

Interlocked to 
automatically open 
upon exhaust Fan 
1B1-A start. 

40 0-FAN-31- N/A N/A N/A N/A N/A N/A Abandoned in place. 
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496A 

Fifth Vital 
Battery 
Room supply 
Fan 1A2-B. 

41 0-FC-31-
488A-B 

Battery 
Room V 
Intake Fan 
1A2-B 
Hydramotor 
Controller. 

N/A N/A N/A N/A N/A N/A Abandoned in place 

42 0-FCO-31-
484-B 

Tornado 
Damper for 
Intake Fan 
1A2-B Fifth 
Vital Battery 
Room. 

N/A N/A N/A N/A N/A N/A Abandoned in place. 

43 0-FAN-31-
496B 

Fifth Vital 
Battery 
Room 

Provides 
exhaust form 
Battery Room 
V for 
ventilation. 

Fails to run; 
Fails while 
running. 

Mechanical 
failure;  Train 
B power 
failure; Auto-
start signal 
failure. 

ANN 19-8 for 
low flow from 
intake fan or 
exhaust fan 
from either 
train. 

Loss of 
redundancy in 
exhausting 
Battery Room V. 

The Train A fan 

None.  (See 
Remarks) 

 

The fifth Vital Battery 
is housed in its own 
separate room, and 
functions as a spare to 
any of the four vital 
batteries during 
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Exhaust Fan 
1B2-B. 

Motor running 
light on MCC. 

is available to 
provide 
exhausting of 
Battery Room V, 
and will 
automatically 
start on low flow 
sensed in Train 
B exhaust duct.. 

periodic testing and 
maintenance or cell 
failure during 
operation.  The two 
trains of the ventilation 
system are 100% 
redundant.  Upon low 
flow from Train B 
exhaust fan, the 
opposite train fans will 
start automatically and 
its dampers will open.  
Auto-start of the 
standby train is 
independent of the 
other train.  Schematic 
diagrams were 
reviewed and it was 
determined that control 
from the opposite train 
flow element does not 
violate separation of 
redundant train. 

44 0-FCO-31-
486-B 

Tornado 
Damper for 
exhaust Fan 
1B2-B Fifth 

Provides 
flowpath for 
exhaust from 
Exhaust Fan 
1B2-B. 

Fails to 
open  (stuck 
closed); 
Spuriously 
closes. 

Mechanical 
failure; Train 
B power 
failure;  
Operator 
error. 

Local Control 
Station 
indicating 
lights 

Loss of 
redundancy in 
providing 
exhaust 
flowpath. 

None.  The Train 
A exhaust fan and 
its associated 
damper is 
automatically 
controlled to 
start/open upon 

Low flow switch FS-
31-492-B turns on the 
redundant fan pair 
(supply/exhaust). 
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Vital Battery 
Room. 

low flow from the 
operating exhaust 
fan. 

45 1-BKD-31-
2502 

Back Draft 
Damper 

Prevents flow 
of air through 
Pressurizing 
Supply Fan 
1A1-A when 
Fan 1A2-B is 
running. 

Fails to 
backseat. 

Mechanical 
failure;   

No direct 
indication of 
dampers 
closing 

(See Remark 
#1.) 

Loss of 
pressurizing air 
to rooms served 
by the fan.  
Bypass flow 
through the 
standby unit is 
required to start 
but may fail as a 
result of motor 
overload to 
overcome the 
reverse rotation. 
 This would 
result in the total 
loss of the 
pressurizing fan 
and its paired 
Battery Room 
exhaust fan and 
damper. 

(See Remark 
#2.) 

None.  (See 
Remarks) 

1.  ANN low flow.  
Indicating lights of Fan 
1A2-B running in 
MCR.  Local indication 
of damper status 
resulting from potential 
low flow from fan(s). 

2.  Operability of 
dampers is periodically 
verified in accordance 
with preventative 
maintenance 
procedures. 

46 1-BKD-31-
2503 

Prevents flow 
of air through 
Pressurizing 

Fails to 
backseat. 

Mechanical 
failure. 

No direct 
indication of 
dampers 

Loss of 
pressurizing air 
to rooms served 

None.  (See 
Remarks) 

1.  ANN low flow.  
Indicating lights of Fan 
1A1-A running in 
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Back Draft 
Damper 

Supply Fan 
1A2-B when 
Fan 1A1-A is 
running. 

closing 

(See Remark 
#1.) 

by the fan.   

Bypass flow 
through the 
standby unit is 
required to start 
but may fail as a 
result of motor 
overload to 
overcome the 
reverse rotation. 
 This would 
result in the total 
loss of the 
pressurizing fan 
and its paired 
Battery Room 
exhaust fan and 
damper. 

(See Remark 
#2.) 

MCR.  Local indication 
of damper status 
resulting from potential 
low flow from fan(s). 

2.  Operability of 
dampers is periodically 
verified in accordance 
with preventative 
maintenance 
procedures. 

47 2-BKD-31-
2502 

Back Draft 
Damper 

Prevents flow 
of air through 
Pressurizing 
Supply Fan 
2A1-A when 
Fan 2A2-B is 
running. 

Fails to 
backseat. 

Mechanical 
failure.   

See Remark 
#1. 

No direct 
indication of 
damper 
closing. 

Loss of 
pressurizing air 
to rooms served 
by the fan.  

Bypass flow 
through the 
standby unit is 
required to start 

None. 1.  ANN low flow.  
Indicating lights of Fan 
2A2-B running in 
MCR.  Local indication 
of damper status 
resulting from potential 
low flow from fan(s). 

2.  Operability of 
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but may fail as a 
result of motor 
overload to 
overcome the 
reverse rotation. 
  

This would 
result in the total 
loss of the 
pressurizing fan 
and its paired 
Battery Room 
exhaust fan and 
damper. 

(See Remark 
#2.) 

dampers is periodically 
verified in accordance 
with preventative 
maintenance 
procedures. 

48 2-BKD-31-
2503 

Back Draft 
Damper 

Prevents flow 
of air through 
Pressurizing 
Supply Fan 
2A2-B when 
Fan 2A1-A is 
running. 

Fails to 
backseat. 

Mechanical 
failure. 

No direct 
indication of 
damper 
closing. 

(See Remark 
#1.) 

Loss of 
pressurizing air 
to rooms served 
by the fan. 
Bypass flow 
through the 
standby unit is 
required to start 
but may fail as a 
result of motor 
overload to 
overcome the 
reverse rotation. 

None.  (See 
Remarks)  

1.  ANN low flow.  
Indicating lights of Fan 
2A1-A running in 
MCR.  Local indication 
of damper status 
resulting from potential 
low flow from fan(s). 

2. Operability of 
dampers is periodically 
verified in accordance 
with preventative 
maintenance 
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 This would 
result in the total 
loss of the 
pressurizing fan 
and its paired 
Battery Room 
exhaust fan and 
damper. 

(See Remark 
#2.) 

procedures. 

49 1-BKD-31-
2520 

Back Draft 
Damper 

Prevents flow 
of air through 
Pressurizing 
Supply Fan 
1B1-A when 
Fan 1B2-B is 
running. 

Fails to 
backseat. 

Mechanical 
failure.   

No direct 
indication of 
damper 
closing 

(See Remark 
#1.) 

Loss of 
pressurizing air 
to rooms served 
by the fan.   

Bypass flow 
through the 
standby unit is 
required to start 
but may fail as a 
result of motor 
overload to 
overcome the 
reverse rotation.  

This would 
result in the total 
loss of the 
pressurizing fan 
and its paired 

None.  (See 
Remarks) 

1.  ANN low flow.  
Indicating lights of Fan 
1B2-B running in 
MCR.  Local indication 
of damper status 
resulting from potential 
low flow from fan(s). 

2.  Operability of 
dampers is periodically 
verified in accordance 
with preventative 
maintenance 
procedures. 
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Battery Room 
exhaust fan and 
damper. 

(See Remark 
#2.) 

50 1-BKD-31-
2521 

Back Draft 
Damper 

Prevents flow 
of air through 
Pressurizing 
Supply Fan 
1B2-B when 
Fan 1B1-A is 
running. 

Fails to 
backseat. 

Mechanical 
failure. 

No direct 
indication of 
damper 
closing. 

(See Remark 
#1.) 

Loss of 
pressurizing air 
to rooms served 
by the fan.   

Bypass flow 
through the 
standby unit is 
required to start 
but may fail as a 
result of motor 
overload to 
overcome the 
reverse rotation. 
  

This would 
result in the total 
loss of the 
pressurizing fan 
and its paired 
Battery Room 
exhaust fan and 
damper. 

(See Remark 

None.  (See 
Remarks) 

1.  ANN low flow.  
Indicating lights of Fan 
1B1-A running in 
MCR.  Local indication 
of damper status 
resulting from potential 
low flow from fan(s). 

2.  Operability of 
dampers is periodically 
verified in accordance 
with preventative 
maintenance 
procedures. 
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#2.) 

51 2-BKD-31-
2520 

Back Draft 
Damper 

Prevents flow 
of air through 
Pressurizing 
Supply Fan 
2B1-A when 
Fan 2B2-B is 
running. 

Fails to 
backseat. 

Mechanical 
failure.   

No direct 
indication of 
damper 
closing. 

(See Remark 
#1.) 

Loss of 
pressurizing air 
to rooms served 
by the fan.   

Bypass flow 
through the 
standby unit is 
required to start 
but may fail as a 
result of motor 
overload to 
overcome the 
reverse rotation.  

This would 
result in the total 
loss of the 
pressurizing fan 
and its paired 
Battery Room 
exhaust fan and 
damper. 

(See Remark 
#2.) 

None.  (See 
remarks) 

1.  ANN low flow.  
Indicating lights of Fan 
2B2-B running in 
MCR.  Local indication 
of damper status 
resulting from potential 
low flow from fan(s). 

2.  Operability of 
dampers is periodically 
verified in accordance 
with preventative 
maintenance 
procedures 

52 2-BKD-31-
2521 

Back Draft 

Prevents flow 
of air through 
Pressurizing 
Supply Fan 

Fails to 
backseat. 

Mechanical 
failure. 

No direct 
indication of 
damper 

Loss of 
pressurizing air 
to rooms served 

None.  (See 
Remarks)  

1.  ANN low flow.  
Indicating lights of Fan 
2B1-A running in 
MCR.  Local indication 
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Damper 2B2-B when 
Fan 2B1-A is 
running. 

Closing. 

(See Remark 
#1.) 

by the fan.   

Bypass flow 
through the 
standby unit is 
required to start 
but may fail as a 
result of motor 
overload to 
overcome the 
reverse rotation.  

This would 
result in the total 
loss of the 
pressurizing fan 
and its paired 
Battery Room 
exhaust fan and 
damper. 

(See Remark 
#2.) 

of damper status 
resulting from potential 
low flow from fan(s). 

2. Operability of 
dampers is periodically 
verified in accordance 
with preventative 
maintenance 
procedures. 
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ITEM 
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DETECTION 

EFFECT 
ON 

SYSTEM 

EFFECT 
ON PLANT 

REMARKS 

1 1-FAN-30-244F-A 
Exhaust Fan 

Exhausts air 
from 480V 
Transformer 
Room 1A. 

Fails to run; 
Fails while 
running. 

Mechanical 
failure; Train 
A power 
failure; 
Temperature 
control 
sensing 
failure; 
Control signal 
failure. 

Motor 
running light 
on MCC. 

Loss of 
one safety 
related fan. 

None.  (See 
Remarks) 

1. The four (4) exhaust fans 
(3 safety- related) in 480V 
Transformer Room 1A are 
interlocked to automatically 
start/stop in staged series by 
thermostatic control. 
2. The inlet dampers are 
interlocked to automatically 
open when any fan is 
running. 
3. Schematics have been 
reviewed and it was 
determined that rooms 1A 
and 1B, containing redundant 
electrical equipment, are 
independent of each other. 
4. Room temperature is 
indicated on Local Panel L-
362. 
5. Two of the three safety-
related fans are sufficient to 
adequately ventilate each 
480V Transformer Room. 

   Spuriously 
runs. 

Control signal 
failure; 
Temperature 
control 
sensing 
failure; Hot 

Indicating 
lights on 
MCC for fan 
motor 
running. 

None.  
(See 
Remarks) 

None.  (See 
Remarks) 

1. The single failure condition 
of a fan continuing to run, or 
spuriously running during 
accident conditions 
concurrent with minimum 
outside design temperature, 
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short in 
control wiring 

is analyzed to conclude that 
the space temperatures 
remain within allowable limits. 

2 1-FAN-30-244G-
A 
Exhaust Fan 

Exhausts air 
from 480 V 
Transformer 
Room 1A.  

Fails to run; 
Fails while 
running. 

Mechanical 
failure; Train 
A power 
failure; 
Temperature 
control 
sensing 
failure; 
Control signal 
failure. 

Motor 
running light 
on MCC. 

Loss of 
one safety 
related fan. 

None.  (See 
Remarks) 

1.  The four (4) exhaust fans 
(3 safety-related) in 480 V 
Transformer Room 1A are 
interlocked to automatically 
start/stop in staged series by 
thermostatic control. 
2.  The inlet dampers are 
interlocked to automatically 
open when any fan is 
running. 
3.  Schematics have been 
reviewed and it was 
determined that rooms 1A 
and 1B, containing redundant 
electrical equipment, are 
independent of each other. 
4.  Room temperature is 
indicated on Local Panel L-
362. 
5. Two of the three safety-
related fans are sufficient to 
adequately ventilate each 
480V Transformer Room. 

   Spuriously 
runs. 

Control signal 
failure; 
Temperature 
control 

Indicating 
lights on 
MCC for fan 
motor 

None.  
(See 
Remarks) 

None.  (See 
Remarks) 

1. The single failure condition 
of a fan continuing to run, or 
spuriously running during 
accident conditions 
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COMPONENT 
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FUNCTION FAILURE 
MODE 

POTENTIAL 
CAUSE 

METHOD 
OF 

DETECTION 

EFFECT 
ON 

SYSTEM 

EFFECT 
ON PLANT 

REMARKS 

sensing 
failure; Hot 
short in 
control wiring. 

running. concurrent with minimum 
outside design temperature, 
is analyzed to conclude that 
the space temperatures 
remain within allowable limits. 

3 1-FAN-30-244H-
A 
Exhaust Fan 

Exhausts air 
from 480 V 
Transformer 
Room 1A. 

Fails to run; 
Fails while 
running. 

Mechanical 
failure; Train 
A power 
failure; 
Temperature 
control 
sensing 
failure; 
Control signal 
failure 

Motor 
running light 
on MCC. 
 

Loss of 
one safety 
related fan. 

None.   
(See 
Remarks) 

1.  The four (4) exhaust fans 
(3 safety-related) in 480 V 
Transformer Room 1A are 
interlocked to automatically 
start/stop in staged series by 
thermostatic control. 
2.  The inlet dampers are 
interlocked to automatically 
open when any fan is 
running. 
3.  Schematics have been 
reviewed and it was 
determined that rooms 1A 
and 1B, containing redundant 
electrical equipment, are 
independent of each other. 
4.  Room Temperature is 
indicated on Local Panel L-
362. 
5. Two of the three safety-
related fans are sufficient to 
adequately ventilate each 
480V Transformer Room. 

   Spuriously 
runs. 

Control signal 
failure;  

Indicating 
lights on 

None. (See 
Remarks) 

None.  (See 
Remarks) 

1.  Analysis shows that the 
single failure condition of a 
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ITEM 
NO. 

COMPONENT 
IDENTIFICATION 

FUNCTION FAILURE 
MODE 

POTENTIAL 
CAUSE 

METHOD 
OF 

DETECTION 

EFFECT 
ON 

SYSTEM 

EFFECT 
ON PLANT 

REMARKS 

Temperature 
control 
sensing 
failure; Hot 
short in 
control wiring. 

MCC for fan 
motor 
running. 

fan continuing to run, or 
spuriously running during 
accident conditions 
concurrent with minimum 
outside design temperature, 
is acceptable. 

4 1-FAN-30-244J   
Exhaust Fan 
(Non-safety) 
 

Exhausts air 
from 480 V 
Transformer 
Room 1A 

Spuriously 
runs. 

Control signal 
failure; 
Temperature 
control 
sensing 
failure; Hot 
short in 
control wiring. 
 

Indicating 
lights on 
MCC for fan 
motor 
running. 

None. None. 
(See 
Remark #2.) 
 

1.  This fan is electrically 
separate from the 1E circuit 
for the three safety-related 
fans. 
2.  Analysis shows that the 
single failure condition of a 
fan continuing to run, or 
spuriously running during 
accident conditions 
concurrent with minimum 
outside design temperature, 
is acceptable. 

5 1-FAN-30-248E-B 
Exhaust Fan 

Exhausts air 
from 480 V 
Transformer 
Room 1B. 

Fails to run; 
Fails while 
running. 

Mechanical 
failure; Train 
B power 
failure; 
Temperature 
control 
sensing 
failure; 
Control signal 
failure. 

Motor 
running light 
on MCC. 

Loss of 
one safety 
related fan. 

None. (See 
Remarks) 
 

1.  The three (3) exhaust fans 
(3 safety-related) in 480 V 
Transformer Room 1B are 
interlocked to automatically 
start/stop in staged series by 
thermostatic control. 
2.  The inlet dampers are 
interlocked to automatically 
open when any fan is 
running. 
3.  Schematics have been 
reviewed and it was 
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ITEM 
NO. 

COMPONENT 
IDENTIFICATION 

FUNCTION FAILURE 
MODE 

POTENTIAL 
CAUSE 

METHOD 
OF 

DETECTION 

EFFECT 
ON 

SYSTEM 

EFFECT 
ON PLANT 

REMARKS 

determined that rooms 1A 
and 1B, containing redundant 
electrical equipment, are 
independent of each other. 
4.  Room temperature is 
indicated on Local Panel L-
368. 
5. Two of the three safety-
related fans are sufficient to 
adequately ventilate each 
480V Transformer Room. 

5 1-FAN-30-248E-B 
(cont'd) 
Exhaust Fan 
 

 Spuriously 
runs. 

Control signal 
failure; 
Temperature 
control 
sensing 
failure; Hot 
short in 
control wiring. 

Indicating 
lights on 
MCC for fan 
motor 
running 

None. None. 1. Analysis shows that the 
single failure condition of a 
fan continuing to run, or 
spuriously running during 
accident conditions 
concurrent with minimum 
outside design temperature, 
is acceptable. 

6 1-FAN-30-248F-B 
Exhaust Fan 

Exhausts air 
from 480 V 
Transformer 
Room 1B. 

Fails to run; 
Fails while 
running. 

Mechanical 
failure; Train 
B power 
failure; 
Temperature 
control 
sensing 
failure; 
Control signal 
failure 

Motor 
running light 
on MCC. 

Loss of 
one safety 
related fan. 

None.  (See 
Remarks) 

1.  The three (3) exhaust fans 
(3 safety-related) in 480 V 
Transformer Room 1B are 
interlocked to automatically 
start/stop in staged series by 
thermostatic control.  
2.  The inlet dampers are 
interlocked to automatically 
open when any fan is 
running. 
3.  Schematics have been 
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NO. 

COMPONENT 
IDENTIFICATION 

FUNCTION FAILURE 
MODE 
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CAUSE 

METHOD 
OF 
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EFFECT 
ON 

SYSTEM 

EFFECT 
ON PLANT 

REMARKS 

reviewed and it was 
determined that rooms 1A 
and 1B, containing redundant 
electrical equipment, are 
independent of each other. 
4.  Room temperature is 
indicated on Local Panel L-
368. 
5. Two of the three safety-
related fans are sufficient to 
adequately ventilate each 
480V Transformer Room. 

6 1-FAN-30-248F-B 
(cont'd) 
Exhaust Fan 
 

 Spuriously 
runs. 

Control signal 
failure; 
Temperature 
control 
sensing 
failure; Hot 
short in 
control wiring. 
 

Indicating 
lights on 
MCC for fan 
motor 
running 

None. (See 
Remarks) 
 

None. (See 
Remarks) 
 

1. Analysis shows that the 
single failure condition of a 
fan continuing to run, or 
spuriously running during 
accident conditions 
concurrent with minimum 
outside design temperature, 
is acceptable. 

7 1-FAN-30-248G-
B 
Exhaust Fan 

Exhausts air 
from 480 V 
Transformer 
Room 1B. 

Fails to run; 
Fails while 
running. 

Mechanical 
failure; Train 
B power 
failure; 
Temperature 
control 
sensing 
failure; 
Control signal 

Motor 
running light 
on MCC. 

Loss of 
one safety 
related fan. 

None.  (See 
Remarks) 
 

1.  The three (3) exhaust fans 
(3 safety-related) in 480 V 
Transformer Room 1B are 
interlocked to automatically 
start/stop in staged series by 
thermostatic control. 
2.  The inlet dampers are 
interlocked to automatically 
open when any fan is 
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ITEM 
NO. 

COMPONENT 
IDENTIFICATION 

FUNCTION FAILURE 
MODE 

POTENTIAL 
CAUSE 

METHOD 
OF 

DETECTION 

EFFECT 
ON 

SYSTEM 

EFFECT 
ON PLANT 

REMARKS 

failure running. 
3.  Schematics have been 
reviewed and it was 
determined that rooms 1A 
and 1B, containing redundant 
electrical equipment, are 
independent of each other. 
4.  Room temperature is 
indicated on Local Panel L-
368. 
5. Two of the three safety-
related fans are sufficient to 
adequately ventilate each 
480V Transformer Room. 

7 1-FAN-30-248G-
B 
(cont'd) 
Exhaust Fan  
 

 Spuriously 
runs. 

Control signal 
failure; 
Temperature 
control 
sensing 
failure; Hot 
short in 
control wiring. 
 

Indicating 
lights on 
MCC for fan 
motor 
running 

None.  
(See 
remarks) 
 

None. (See 
Remarks) 

1. Analysis shows that the 
single failure condition of a 
fan continuing to run, or 
spuriously running during 
accident conditions 
concurrent with minimum 
outside design temperature, 
is analyzed to conclude that 
the space temperatures 
remain within allowable limits. 

8 1-FCO-30-244A 
and -244B 
Intake Dampers 

Permits flow 
of air supply 
from air intake 
to 480 V 
Transformer 
Room 1A. 

Spuriously 
closes; Fails to 
open. 

Mechanical 
failure; Auto-
open signal 
failure; Hot 
short in 
control wiring. 

MCR 
indicating 
lights 
(1-ZS-30-
244A and -
244B). 

Loss of 
redundanc
y in intake 
air supply.  
100% 
redundant 

None. 
 
(See 
Remark #3.) 

1.  Both intake dampers are 
interlocked to automatically 
open when any of the four (4) 
exhaust fans are either 
automatically or manually 
started. 
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ITEM 
NO. 

COMPONENT 
IDENTIFICATION 

FUNCTION FAILURE 
MODE 

POTENTIAL 
CAUSE 

METHOD 
OF 

DETECTION 

EFFECT 
ON 

SYSTEM 

EFFECT 
ON PLANT 

REMARKS 

  intake 
damper 
can supply 
sufficient 
air. 

2.  Dampers fail open upon 
loss of control air or Train A 
power to 1-FSV-30-244A and 
-244B. 
3.  1-FSV-30-244A and -244B 
and the air pressure 
regulators, 1-PREG-30-244A 
and -244B, that regulate the 
air pressure to these FSVs 
are Q-Listed as Quality- 
related, not safety-related.  
Failure of the air regulators 
either by blockage or sticking 
full open will not impact the 
capability of the damper to 
open.   
Failure of the solenoid to de-
energize to close the damper 
is included in the mechanical 
failure mode of the damper. 
The non-safety-related 
solenoid is properly isolated 
in the 1E circuit. 

9 1-FCO-30-248A 
and -248B 
Intake Dampers. 
 

Permits flow 
of air supply 
from air intake 
to 480 V 
Transformer 
Room 1B. 

Spuriously 
closes; Fails to 
open. 

Mechanical 
failure; Auto-
open signal 
failure; Hot 
short in 
control wiring. 

MCR 
indicating 
lights 
(1-ZS-30-248
A and 
-248B). 

Loss of 
redundanc
y in intake 
air supply. 
100% 
redundant 
intake 

None. 
(See 
Remark #3.) 
 

1.  Both intake dampers are 
interlocked to automatically 
open when any of the three 
(3) exhaust fans are either 
automatically or manually 
started. 
2.  Dampers fail open upon 
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ITEM 
NO. 

COMPONENT 
IDENTIFICATION 

FUNCTION FAILURE 
MODE 

POTENTIAL 
CAUSE 

METHOD 
OF 

DETECTION 

EFFECT 
ON 

SYSTEM 

EFFECT 
ON PLANT 

REMARKS 

damper 
can supply 
sufficient 
air. 

loss of control air loss or 
Train B power to 
1-FSV-30-248A and -248B. 
3.  1-FSV-30-248A and -248B 
and the air pressure 
regulators, 1-PREG-30-248A 
and -248B, that regulate the 
air pressure to these FSVs 
are Q-Listed as Quality- 
related, not safety-related.  
Failure of the air regulators 
either by blockage or sticking 
full open will not impact the 
capability of the damper to 
open. 
Failure of the solenoid to de-
energize to close the damper 
is included in the mechanical 
failure mode of the damper. 
The non-safety-related 
solenoid is properly isolated 
in the 1E circuit. 

10 2-FAN-30-250E-A 
Exhaust Fan 

Exhausts air 
from 480 V 
Transformer 
Room 2A. 

Fails to run; 
Fails while 
running. 

Mechanical 
failure; Train 
A power 
failure; 
Temperature 
control 
sensing 
failure; 

Motor 
running light 
on MCC. 

Loss of 
one safety 
related fan. 

None.  (See 
Remarks) 

1.  The three (3) safety 
related exhaust fans in 480 V 
Transformer Room 2A are 
interlocked to automatically 
start/stop in staged series by 
thermostatic control.  
2.  The inlet dampers are 
interlocked to automatically 
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COMPONENT 
IDENTIFICATION 

FUNCTION FAILURE 
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CAUSE 
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DETECTION 

EFFECT 
ON 

SYSTEM 

EFFECT 
ON PLANT 

REMARKS 

Control signal 
failure 

open when any fan is 
running. 

        3.  Schematics have been 
reviewed and it was 
determined that rooms 2A 
and 2B, containing redundant 
electrical equipment, are 
independent of each other. 
4.  Room temperature is 
indicated on Local Panel L-
368. 
5. Two of the three safety-
related fans are sufficient to 
adequately ventilate each 
480V Transformer Room. 

   Spuriously 
runs. 

Control signal 
failure; 
Temperature 
control 
sensing 
failure; Hot 
short in 
control wiring. 

Indicating 
lights on 
MCC for fan 
motor 
running. 

None.  
(See 
Remarks) 

None.  (See 
Remarks) 

1. Analysis shows that the 
single failure condition of a 
fan continuing to run, or 
spuriously running during 
accident conditions 
concurrent with minimum 
outside design temperature, 
is analyzed to conclude that 
the space temperatures 
remain within allowable limits. 

11 2-FAN-30-250F-A 
Exhaust Fan 

Exhausts air 
from 480 V 
Transformer 
Room 2A. 

Fails to run; 
Fails while 
running. 

Mechanical 
failure; Train 
A power 
failure; 
Temperature 

Motor 
running light 
on MCC. 

Loss of 
one safety 
related fan. 
 

None.  (See 
Remarks) 
 

1.  The three safety related 
exhaust fans) in 480 V 
Transformer Room 2A are 
interlocked to automatically 
start/stop in staged series by 
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ITEM 
NO. 

COMPONENT 
IDENTIFICATION 
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MODE 
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CAUSE 

METHOD 
OF 

DETECTION 

EFFECT 
ON 

SYSTEM 

EFFECT 
ON PLANT 

REMARKS 

control 
sensing 
failure; 
Control signal 
failure 

thermostatic control. 
2.  The inlet dampers are 
interlocked to automatically 
open when any fan is 
running. 
3.  Schematics have been 
reviewed and it was 
determined that rooms 2A 
and 2B, containing redundant 
electrical equipment, are 
independent of each other. 
4.  Room temperature is 
indicated on Local Panel L-
368. 
5. Two of the three safety-
related fans are sufficient to 
adequately ventilate each 
480V Transformer Room. 

   Spuriously 
runs. 

Control signal 
failure; 
Temperature 
control 
sensing 
failure; Hot 
short in 
control wiring. 

Indicating 
lights on 
MCC for fan 
motor 
running. 

None.  
(See 
Remarks) 

None.  (See 
Remarks) 

1. Analysis shows that the 
single failure condition of a 
fan continuing to run, or 
spuriously running during 
accident conditions 
concurrent with minimum 
outside design temperature, 
is analyzed to conclude that 
the space temperatures 
remain within allowable limits  

12 2-FAN-30-250G-
B 

Exhausts air 
from 480 V 

Fails to run; 
Fails while 

Mechanical 
Failure; Train 

Motor 
running light 

Loss of 
one safety 

None.  (See 
Remarks) 

1.  The three safety related 
exhaust fans in 480V 
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EFFECT 
ON 

SYSTEM 

EFFECT 
ON PLANT 

REMARKS 

Exhaust Fan Transformer 
Room 2A. 

running. A power 
failure; 
Temperature 
control 
sensing 
failure; 
Control signal 
failure 

on MCC. related fan. 
 

Transformer Room 2A are 
interlocked to automatically 
start/stop in staged series by 
thermostatic control. 
2.  The inlet dampers are 
interlocked to automatically 
open when any fan is 
running. 
3.  Schematics have been 
reviewed and it was 
determined that rooms 2A 
and 2B, containing redundant 
electrical equipment, are 
independent of each other. 
4.  Room temperature is 
indicated on Local Panel L-
368. 
5. Two of the three safety-
related fans are sufficient to 
adequately ventilate each 
480V Transformer Room. 

   Spuriously 
runs. 

Control signal 
failure; 
Temperature 
control 
sensing 
failure; Hot 
short in 
control wiring. 

Indicating 
lights on 
MCC for fan 
motor 
running. 

None.  
(See 
Remarks) 

None. (See 
Remarks) 

1. Analysis shows that the 
single failure condition of a fan 
continuing to run, or spuriously 
running during accident 
conditions concurrent with 
minimum outside design 
temperature, is analyzed to 
conclude that the space 
temperatures remain within 
allowable limits  
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COMPONENT 
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EFFECT 
ON 

SYSTEM 

EFFECT 
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REMARKS 

13 2-FAN-30-246F-B 
Exhaust Fan 

Exhausts air 
from 480 V 
Transformer 
Room 2B. 

Fails to run; 
Fails while 
running. 

Mechanical 
failure; Train 
B power 
failure; 
Temperature 
control 
sensing 
failure; 
Control signal 
failure 

Motor 
running light 
on MCC. 

Loss of 
one safety 
related fan. 
 

None.  (See 
Remarks) 

1.  The four (4) exhaust fans 
(3 safety-related) in 480 V 
Transformer Room 2B are 
interlocked to automatically 
start/stop in staged series by 
thermostatic control. 
2.  The inlet dampers are 
interlocked to automatically 
open when any fan is 
running. 
3.  Schematics have been 
reviewed and it was 
determined that rooms 2A 
and 2B, containing redundant 
electrical equipment, are 
independent of each other. 
4.  Room temperature is 
indicated on Local Panel L-
362. 
5. Two of the three safety-
related fans are sufficient to 
adequately ventilate each 
480V Transformer Room. 

   Spuriously 
runs. 

Control signal 
failure;  
Temperature 
control 
sensing 
failure; Hot 
short in 

Indicating 
lights on 
MCC for fan 
motor 
running. 

None.  
(See 
Remarks) 

None.  (See 
Remarks) 

1. Analysis shows that the 
single failure condition of a 
fan continuing to run, or 
spuriously running during 
accident conditions 
concurrent with minimum 
outside design temperature, 
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ON 
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EFFECT 
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REMARKS 

control wiring is analyzed to conclude that 
the space temperatures 
remain within allowable limits 

14 2-FAN-30-246G-
B 
Exhaust Fan 

Exhausts air 
from 480 V 
Transformer 
Room 2B. 

Fails to run; 
Fails while 
running. 

Mechanical 
failure; Train 
B power 
failure; 
Temperature 
control 
sensing 
failure; 
Control signal 
failure 

Motor 
running light 
on MCC. 

Loss of 
one safety 
related fan. 
 

None. 
  (See 
Remarks) 
 

1.  The four (4) exhaust fans 
(3 safety-related) in 480 V 
Transformer Room 2B are 
interlocked to automatically 
start/stop in staged series by 
thermostatic control. 
2.  The inlet dampers are 
interlocked to automatically 
open when any fan is 
running. 
3.  Schematics have been 
reviewed and it was 
determined that rooms 2A 
and 2B, containing redundant 
electrical equipment, are 
independent of each other. 
4.  Room temperature is 
indicated on Local Panel L-
362. 
5. Two of the three safety-
related fans are sufficient to 
adequately ventilate each 
480V Transformer Room. 

   Spuriously 
runs. 

Control signal 
failure; 
Temperature 
control 

Indicating 
lights on 
MCC for fan 
motor 

None.  
(See 
Remarks) 

None. (See 
Remarks) 

1. Analysis shows that the 
single failure condition of a 
fan continuing to run, or 
spuriously running during 
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ON 

SYSTEM 

EFFECT 
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sensing 
failure; Hot 
short in 
control wiring. 

running. accident conditions 
concurrent with minimum 
outside design temperature, 
is analyzed to conclude that 
the space temperatures 
remain within allowable limits  

15 2-FAN-30-246H-
B 
Exhaust Fan 

Exhausts air 
from 480 V 
Transformer 
Room 2B. 

Fails to run; 
Fails while 
running. 

Mechanical 
failure; Train 
B power 
failure; 
Temperature 
control 
sensing 
failure; 
Control signal 
failure 

Motor 
running light 
on MCC. 

Loss of 
one safety 
related fan. 
 

None.  (See 
Remarks) 
 

1.  The four (4) exhaust fans 
(3 safety-related) in 480 V 
Transformer Room 2B are 
interlocked to automatically 
start/stop in staged series by 
thermostatic control. 
2.  The inlet dampers are 
interlocked to automatically 
open when any fan is 
running. 
3.  Schematics have been 
reviewed and it was 
determined that rooms 2A 
and 2B, containing redundant 
electrical equipment, are 
independent of each other. 
4.  Room temperature is 
indicated on Local Panel L-
362. 
5. Two of the three safety-
related fans are sufficient to 
adequately ventilate each 
480V Transformer Room. 
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COMPONENT 
IDENTIFICATION 

FUNCTION FAILURE 
MODE 

POTENTIAL 
CAUSE 

METHOD 
OF 

DETECTION 

EFFECT 
ON 

SYSTEM 

EFFECT 
ON PLANT 

REMARKS 

   Spuriously 
runs. 

Control signal 
failure; 
Temperature 
control 
sensing 
failure; Hot 
short in 
control wiring. 

Indicating 
lights on 
MCC for fan 
motor 
running. 

None.  
(See 
Remarks) 

None.  (See 
Remarks) 

1. Analysis shows that the 
single failure condition of a 
fan continuing to run, or 
spuriously running during 
accident conditions 
concurrent with minimum 
outside design temperature, 
is analyzed to conclude that 
the space temperatures 
remain within allowable limits 

16 2-FAN-30-246J  
Exhaust Fan  
(Non-safety) 

Exhausts air 
from 480 V 
Transformer 
Room 2B 

Spuriously 
runs. 

Control signal 
failure; 
Temperature 
control 
sensing 
failure; Hot 
short in 
control wiring. 
 

Indicating 
lights on 
MCC for fan 
motor 
running. 

None. 
(See 
Remark 
#2) 
 

None. 
(See 
Remark #2.) 
 

1.  This fan is electrically 
separate from the 1E circuit 
for the three safety-related 
fans. 
2.  The single failure 
condition of a fan continuing 
to run, or spuriously running 
during accident conditions 
concurrent with minimum 
outside design temperature, 
is analyzed to conclude that 
the space temperatures 
remain within allowable limits 

17 2-FCO-30-246A 
and -246B 
Intake Dampers 

Permits flow 
of air supply 
from air intake 
to 480 V 
Transformer 
Room 2B. 

Spuriously 
closes; Fails to 
open. 

Mechanical 
failure; Auto-
open signal 
failure; Hot 
short in 
control wiring. 

MCR 
indicating 
lights 
(2-ZS-30-246
A and -
246B). 

Loss of 
redundanc
y in intake 
air supply. 
 
100% 
redundant 

None. 
 
(See 
Remark #3.) 

1.  Both intake dampers are 
interlocked to automatically 
open when any of the four (4) 
exhaust fans are either 
automatically or manually 
started. 
2.  Dampers fail open upon 
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FAILURE MODES AND EFFECTS ANALYSIS FOR ACTIVE FAILURES 
SUBSYSTEM:  480 V SHUTDOWN TRANSFORMER ROOM VENTILATION 

 
ITEM 
NO. 

COMPONENT 
IDENTIFICATION 

FUNCTION FAILURE 
MODE 

POTENTIAL 
CAUSE 

METHOD 
OF 

DETECTION 

EFFECT 
ON 

SYSTEM 

EFFECT 
ON PLANT 

REMARKS 

intake 
damper 
can supply 
sufficient 
air. 

loss of control air or Train B 
power to 2-FSV-30-246A and 
-246B. 
3.  2-FSV-30-246A and -246B 
and the air pressure 
regulators, 2-PREG-30-246A 
and -246B, that regulate the 
air pressure to these FSVs 
are Q-Listed as Quality- 
related, not safety-related. 
Failure of the air regulators 
either by blockage or sticking 
full open will not impact the 
capability of the damper to 
open. 
Failure of the solenoid to de-
energize to close the damper 
is included in the mechanical 
failure mode of the damper. 
The non-safety-related 
solenoid is properly isolated 
in the 1E circuit. 

18 2-FCO-30-250A 
and -250B 
Intake Dampers. 

Permits flow 
of air supply 
from air intake 
to 480V 
Transformer 
Room 2A. 

Spuriously 
closes: Fails to 
open. 

Mechanical 
failure; Auto-
open signal 
failure; Hot 
short in 
control wiring. 

MCR 
indicating 
lights 
(2-ZS-30-250
A and -
250B).  

Loss of 
redundanc
y in intake 
air supply. 
100% 
redundant 
intake 
damper 

None. 
(See 
Remark #3.) 

1.  Both intake dampers are 
interlocked to automatically 
open when any of the three 
(3) exhaust fans are either 
automatically or manually 
started. 
2.  Dampers fail open upon 
loss of control air or Train A 
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FAILURE MODES AND EFFECTS ANALYSIS FOR ACTIVE FAILURES 
SUBSYSTEM:  480 V SHUTDOWN TRANSFORMER ROOM VENTILATION 

 
ITEM 
NO. 

COMPONENT 
IDENTIFICATION 

FUNCTION FAILURE 
MODE 

POTENTIAL 
CAUSE 

METHOD 
OF 

DETECTION 

EFFECT 
ON 

SYSTEM 

EFFECT 
ON PLANT 

REMARKS 

can supply 
sufficient 
air. 

power to 2-FSV-30-250A and 
-250B. 
3.  2-FSV-30-250A and -250B 
and the air pressure 
regulators, 2-PREG-30-250A 
and -250B, that regulate the 
air pressure to these FSVs 
are Q-Listed as Quality- 
related, not safety-related. 
Failure of the air regulators 
either by blockage or sticking 
full open will not impact the 
capability of the damper to 
open. 
Failure of the solenoid to de-
energize to close the damper 
is included in the mechanical 
failure mode of the damper. 
The nonsafety-related 
solenoid is properly isolated 
in the 1E circuit. 
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FAILURE MODES AND EFFECTS ANALYSIS CONTROL BUILDING HVAC 
 

ITEM 
NO. 

COMPONENT 
IDENTIFICATION FUNCTION 

FAILURE 
MODE 

POTENTIAL 
CAUSE 

METHOD OF 
FAILURE 

DETECTION 
EFFECT ON 

SYSTEM 
EFFECT ON 

PLANT REMARKS 

1A Tornado Damper 
0-FCO-31-32 

Isolation of Train 
A supply air 
normal (west) 
intake during 
tornado event 

Fails to 
close during 
tornado 
event 

Mechanical 
 failure 
 
Electrical 
 failure 

Status indication in 
Control Room  via 
Limit Switch ZS-31-
32 

None.  (See 
Remarks) 

None.  (See 
Remarks) 

Redundant Train B 
Tornado Damper 0-FCO-
31-33 powered from 
Train B and installed in 
series accomplished 
isolation during tornado 
event 

1B Tornado Damper 
0-FCO-31-34 

Isolation of Train 
B supply air 
normal (west) 
intake during 
tornado event 

Fails to 
close during 
tornado 
event 

Mechanical 
 failure 
 
Electrical 
 failure 

Status indication in 
Control Room  on 
Panel 1-M-9 via 
Limit Switch ZS-31-
34 

None.  (See 
Remarks) 

None.  (See 
Remarks) 

Redundant Train B 
Tornado Damper 0-FCO-
31-35 powered from 
Train B and installed in 
series accomplished 
isolation during tornado 
event 

   Spuriously 
closes 

Same as Item 
1A. 

Same as Item 1A. Same as Item 
1A. 

None.  (See 
Remarks) 

Operator removes power 
from damper, during 
non-tornado operation, to 
prevent spurious closure. 

2A Tornado Damper 
0-FCO-31-33 

Isolation of Train 
A supply air 
normal (west) 
intake during 
tornado event 

Fails to 
close during 
tornado 
event 

Mechanical 
 failure 
 
Electrical 
 failure 

Status indication in 
Control Room  on 
Panel 1-M-9 via 
Limit Switch ZS-31-
33 

None.  (See 
Remarks) 

None.  (See 
Remarks) 

Redundant Train A 
Tornado Damper 0-FCO-
31-32 powered from 
Train A and installed in 
series accomplished 
isolation during tornado 
event 

2B Tornado Damper 
0-FCO-31-35 

Isolation of Train 
B supply air 
normal (west) 
intake during 

Fails to 
close during 
tornado 

Mechanical 
 failure 
 
Electrical 

Status indication in 
Control Room  on 
Panel 1-M-9 via 
Limit Switch ZS-31-

None.  (See 
Remarks) 

None.  (See 
Remarks) 

Redundant Train A 
Tornado Damper 0-FCO-
31-34 powered from 
Train A and installed in 



WBN-1 
 

TABLE 9.4-7  (Sheet 2 of 56) 
 

FAILURE MODES AND EFFECTS ANALYSIS CONTROL BUILDING HVAC 
 

ITEM 
NO. 

COMPONENT 
IDENTIFICATION FUNCTION 

FAILURE 
MODE 

POTENTIAL 
CAUSE 

METHOD OF 
FAILURE 

DETECTION 
EFFECT ON 

SYSTEM 
EFFECT ON 

PLANT REMARKS 
tornado event event  failure 35 series accomplished 

isolation during tornado 
event 

3A Isolation Damper 
0-FCO-31-1 

See remarks See 
remarks 

See remarks See remarks See remarks See remarks This isolation damper all 
controls are 
disconnected and the 
damper is locked in fully 
open position 

3B Isolation Damper 
0-FCO-31-2 

See remarks See 
remarks 

See remarks See remarks See remarks See remarks This isolation damper all 
controls are 
disconnected and the 
damper is locked in fully 
open position 

4A Flow Control 
Damper 
0-FCO-31-1A 
 

See remarks See 
remarks 

See remarks See remarks See remarks See remarks This flow control damper 
all controls are 
disconnected and the 
damper is locked in fully 
open position 

4B Flow Control 
Damper 
0-FCO-31-2A 

See remarks 
 

See 
remarks 

See remarks See remarks See remarks See remarks This flow control damper 
all controls are 
disconnected and the 
damper is locked in fully 
open position  

5A Pressurization  
Fan A-A 

See remarks See 
remarks 

See remarks See remarks See remarks See remarks This pressurization fan is 
disconnected and 
abandoned in place 

5B Pressurization  See remarks See See remarks See remarks See remarks See remarks This pressurization fan is 
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FAILURE MODES AND EFFECTS ANALYSIS CONTROL BUILDING HVAC 
 

ITEM 
NO. 

COMPONENT 
IDENTIFICATION FUNCTION 

FAILURE 
MODE 

POTENTIAL 
CAUSE 

METHOD OF 
FAILURE 

DETECTION 
EFFECT ON 

SYSTEM 
EFFECT ON 

PLANT REMARKS 
Fan B-B remarks disconnected and 

abandoned in place 

6A Backdraft 
Damper 
0-31-2097 

See remarks See 
remarks 

See remarks See remarks See remarks See remarks This backdraft damper is 
locked in open position 

6B Backdraft 
Damper 
0-31-2098 

See remarks See 
remarks 

See remarks See remarks See remarks See remarks This backdraft damper is 
locked in open position 

7 Isolation Valve 
0-FCV-31-3 

Isolates Main 
Control Room 
Habitability Zone 
(MCRHZ) from 
outside makeup 
air supply 

Open 
(during CRI) 

Mechanical  
failure 
 
Control  
failure 

Status indication in 
Control Room 
Panel 1-M-9 via 
Limit Switch ZS-31-
3 

None.  (See 
Remarks) 

None.  (See 
Remarks) 

Redundant safety Train 
B Isolation Valve 
installed in series will 
close to provide isolation 

8 Isolation Valve 
0-FCV-31-4 

Isolates MCRHZ 
from outside 
makeup air 
supply 

Open 
(during CRI) 

Mechanical  
failure 
 
Control  
failure 

Status indication in 
Control Room 
Panel 1-M-9 via 
Limit Switch ZS-31-
4 

None 
(See 
Remarks) 

None. (See 
Remarks) 

Redundant safety Train 
A Isolation Valve 
installed in series will 
close to provide isolation 

9 Fire Damper 
0-ISD-31-3934 

To maintain fire 
barrier integrity 
between 
Mechanical 
Equip. Room 
Floor El 755.0' 
and Spreading 
Room El. 729.0' 
during fire 

Open during 
fire (see 
remarks 

Mechanical 
failure 

See remarks See remarks See remarks Single failures of HVAC 
system need not be 
postulated as being 
concurrent with fire 

Fusible link 
failure (see 
remarks) 

Mechanical 
 (fusible link 
failure) 

Surveillance and 
Maintenance (see 
remarks) 

None (see 
remarks) 

None (see 
remarks) 

Fire damper has dual 
fusible links 
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FAILURE MODES AND EFFECTS ANALYSIS CONTROL BUILDING HVAC 
 

ITEM 
NO. 

COMPONENT 
IDENTIFICATION FUNCTION 

FAILURE 
MODE 

POTENTIAL 
CAUSE 

METHOD OF 
FAILURE 

DETECTION 
EFFECT ON 

SYSTEM 
EFFECT ON 

PLANT REMARKS 

10 Isolation Valve 
0-FCV-31-37 

See remarks See 
remarks 

See remarks See remarks See remarks See remarks This valve controls are 
disconnected 

11 Isolation Valve 
0-FCV-31-36 

See remarks See 
remarks 

See remarks See remarks See remarks See remarks This valve controls are 
disconnected 

11A Isolation Damper 
0-FCO-31-19 

See remarks See 
remarks 

See remarks See remarks See remarks See remarks This damper controls are 
disconnected, and the 
duct is blanked off. 

11B Isolation Damper 
0-FCO-31-20 

See remarks See 
remarks 

See remarks See remarks See remarks See remarks This damper controls are 
disconnected, and the 
duct is blanked off. 

12 Fire Damper 
0-ISD-31-3938 

To maintain fire 
barrier integrity 
between 
Spreading Room 
El. 729.0' & Unit 1 
Aux. Instr. Room 
El. 708.0' during 
fire 

Open during 
fire (see 
remarks) 

Mechanical See remarks See remarks See remarks Single failures of HVAC 
system need not to be 
postulated as being 
concurrent with fire 

Fusible link 
failure (see 
remarks) 

Mechanical 
(fusible link  
failure) 

Surveillance and 
Maintenance 

None.  (See 
remarks) 

None (see 
remarks) 

Fire damper has dual 
fusible links 

12A 0-XS-31-179 To detect smoke 
in the Control 
Building 
Pressurization 
Fan Intake 

Spurious 
actuation of 
smoke 
detector 

Electrical 
failure 

Surveillance 
Annunciation in 
MCR of CRI signal 

See remarks None (see 
remarks) 

Upon activation of air 
intake smoke detectors a 
CRI is initiated.  Operator 
action will determine if 
the smoke detector 
activation was spurious 
and if so return system to 
normal operation 

Failure to 
detect valid 
smoke 

Electrical 
failure 

Smoke detectors in 
MCRHZ 

Abandon 
MCR 

None.  Use 
Auxiliary 
Control 
Room. 
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FAILURE MODES AND EFFECTS ANALYSIS CONTROL BUILDING HVAC 
 

ITEM 
NO. 

COMPONENT 
IDENTIFICATION FUNCTION 

FAILURE 
MODE 

POTENTIAL 
CAUSE 

METHOD OF 
FAILURE 

DETECTION 
EFFECT ON 

SYSTEM 
EFFECT ON 

PLANT REMARKS 

12B 0-XS-31-183 To detect smoke 
in the Control 
Building 
Pressurization 
Fan Intake 

Spurious 
actuation of 
smoke 
detector 

Electrical 
failure 

Surveillance 
Annunciation in 
MCR of CRI signal 

See remarks None (see 
remarks) 

Upon activation of air 
intake smoke detectors a 
CRI is initiated.  Operator 
action will determine if 
the smoke detector 
activation was spurious 
and if so return system to 
normal operation 

Failure to 
detect valid 
smoke 

Electrical 
failure 

Smoke detectors in 
MCRHZ 

Abandon 
MCR 

None.  Use 
Auxiliary 
Control 
Room 

13 Fire Damper 
0-ISD-31-3931 

Maintain fire 
barrier between 
Control Bldg. roof 
and Main Control 
Room in case of 
fire on the roof at 
the east 
emergency air 
intake 

Open during 
fire (see 
remarks 

See remarks See remarks See remarks None.  (See 
remarks) 

Single failures of HVAC 
system need not be 
postulated as being 
concurrent with fire 

Closed 
during CRI 

Mechanical 
(fusible link) 

Loss of Control 
Room Press. Diff. 
Common Alarm 
through switches 0-
PDS-31-1B, -2B, 
3B & -4B in Control 
Room 

Loss of 
Control Room 
pressurization 
due to loss of 
emergency 
press. fan air 
flow path 
through east 
emerg. air 
intake 

None.  (See 
remarks) 

Control Bldg. Press. Diff. 
switches 0-PDS-31-1A, 
2A, -3A & -4A start 
redundant Control Bldg. 
emergency press. fan 
A-A with its outdoor air 
intake (west) 

14 Tornado Damper 
0-FCO-31-21 

Isolation of 
emergency 
outdoor air intake 
for Emergency 
Press Fan B-B 
during Tornado 

Fails to 
close during 
Tornado 
Event 

Mechanical 
failure 

Status indication 
via Limit Switch ZS-
31-21 

None.  (See 
remarks) 

None.  (See 
Remarks). 

Redundant Train B 
Tornado Damper 0-FCO-
31-22 powered from 
Train B and installed in 
series accomplishes 
isolation during Tornado 
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FAILURE MODES AND EFFECTS ANALYSIS CONTROL BUILDING HVAC 
 

ITEM 
NO. 

COMPONENT 
IDENTIFICATION FUNCTION 

FAILURE 
MODE 

POTENTIAL 
CAUSE 

METHOD OF 
FAILURE 

DETECTION 
EFFECT ON 

SYSTEM 
EFFECT ON 

PLANT REMARKS 
Event Event 

   Spuriously 
closes 

Electrical 
Failure 

Annunciation in 
MCR on loss of 
+1/8” w.g. 
pressure. 

Momentary 
loss of 
MCRHZ 
pressurization
. 

None.  Use 
redundant air 
intake 

Operator removes power 
from damper, during 
non-tornado operation, to 
prevent spurious closure. 

15 Tornado Damper 
0-FCO-31-22 

Isolation of east 
emergency 
outdoor air intake 
for Emergency 
Press Fan B-B 
during Tornado 
Event 

Fails to 
close during 
Tornado 
Event 

Mechanical 
failure 
 
Electrical 
failure 

Status indication 
via Limit Switch ZS-
31-22 

None.  (See 
remarks) 

None.  (See 
Remarks). 

Redundant Train A 
Tornado Damper 0-FCO-
31-21 powered from 
Train A and installed in 
series accomplishes 
isolation during Tornado 
Event 

16A Isolation Damper 
0-FCV-31-5 

Isolates Emerg. 
Pressurization 
Fan B-B from 
emerg. outdoor 
air intake (east) 
supply air 

Closes 
during 
Emerg. 
Press. Fan 
B-B 
operation 

Mechanical  
failure 
 
Electrical & 
aux. control 
air failure 

The Loss of Control 
Room Press. Diff. 
Common Alarm 
through switches 0-
PDS-31-1B, -2B, -
3B & -4B and 
status indication in 
Control Room on 
Panel 1-M-9 via 
Limit Switch ZS-31-
5 

Loss of air 
flow through 
Emerg. Press. 
Fan B-B 

None (see 
remarks) 

Redundant Train A 
emerg. press. Fan A-A 
starts upon signal from 
the Control Room Press. 
Diff. switches 0-PDS-31-
1A, -2A, -3A and -4A 
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FAILURE MODES AND EFFECTS ANALYSIS CONTROL BUILDING HVAC 
 

ITEM 
NO. 

COMPONENT 
IDENTIFICATION FUNCTION 

FAILURE 
MODE 

POTENTIAL 
CAUSE 

METHOD OF 
FAILURE 

DETECTION 
EFFECT ON 

SYSTEM 
EFFECT ON 

PLANT REMARKS 

Fails to 
close during 
standby 
operation 

Mechanical 
failure 

The Loss of Control 
Room Press. Diff. 
Common Alarm 
through switches 0-
PDS-31-1B, -2B, 
3B & -4B and 
status indication in 
Control Room via 
Limit Switch ZS-31-
5 

May reduce 
the outside air 
supply and 
cause loss of 
pressurization 

None (see 
remarks) 

Same as above 

17A Control Bldg. 
Emergency Air 
Press. Fan B-B 

Pressurize Main 
Control Room 
Habitability Zone 
(MCRHZ) during 
CRI 

Fails to start 
 
Stops 
 

Mechanical  
 failure 
 
Electrical 
 failure 
 
Control 
 failure 

The Loss of Control 
Room Press. Diff. 
Common Alarm 
through switches 0-
PDS-31-1B, -2B, 
3B and 4B in 
Control Room 

Loss of 
Control Room 
pressurization 
due to loss of 
air flow path 
through Train 
B 

None. (See 
Remarks) 

The Control Room 
Press. Diff. Switches 0-
PDS-31-1A, -2B, -3A and 
-4A start the Control 
Bldg. redundant Train A 
Emergency Air Press. 
Fan A-A 

17B Control Bldg. 
Emergency Air 
Press. Fan A-A 

Pressurize Main 
Control Room 
Habitability Zone 
(MCRHZ) during 
CRI 

Fail to start 
 
Stops 

Mechanical 
 failure 
 
Electric 
 failure 
 
Control 
 failure 

The Loss of Control 
Room Press. Diff. 
Common Alarm 
through Switches 
0-PDS-31-1A, -2A, 
3A & -4A in Control 
Room 

Loss of 
Control Room 
pressurization 
due to loss of 
air flow path 
through Train 
A 

None.  (See 
Remarks) 

The Control Room 
Press. Diff. Switches 0-
PDS-31-1B, -2B, -3B and 
-4B start the Control 
Bldg. redundant Train B 
Emergency Air Press. 
Fan B-B 
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FAILURE MODES AND EFFECTS ANALYSIS CONTROL BUILDING HVAC 
 

ITEM 
NO. 

COMPONENT 
IDENTIFICATION FUNCTION 

FAILURE 
MODE 

POTENTIAL 
CAUSE 

METHOD OF 
FAILURE 

DETECTION 
EFFECT ON 

SYSTEM 
EFFECT ON 

PLANT REMARKS 

18A Fire Damper  
0-ISD-31-4608 

To prevent a fire 
or smoke from 
entering the 
Control Bldg. 
Emergency Air 
Cleanup Unit A-A 

Open during 
fire 

Mechanical 
failure 

See remarks See remarks See remarks Single failures of HVAC 
system need not be 
postulated as being 
concurrent with fire 

Closed 
during CRI 

Mechanical 
failure (fusible 
link) 

Loss of Control 
Room Press. Diff. 
Common Alarm 
through Switches 
0-PDS-31-1A, -2A, 
3A & -4A in Control 
Room 

Loss of air 
flow through 
the Train A 
Air Cleanup 
Unit and loss 
of MCR 
pressurization 

None. (See 
Remarks) 

The Control Room 
Press. Diff. Switches 0-
PDS-31-1B, -2B, -3B and 
-4B start redundant Train 
B Air Cleanup Unit with 
its Fan B-B.  (Existing 
dual fusible link is left in 
place) 

18B Fire Damper  
0-ISD-31-3958 

To prevent a fire 
or smoke from 
entering the 
Control Bldg. 
Emergency Air 
Cleanup Unit B-B 

Open during 
fire 

Mechanical 
failure 

See remarks See remarks See remarks Single failures of HVAC 
system need not to be 
postulated as being 
concurrent with fire 

Closed 
during CR 

Mechanical 
failure(fusible 
 link) 

Loss of Control 
Room Press. Diff. 
Common Alarm 
through Switches 
0-PDS-31-1B, -2B, 
-3B & -4B 

Loss of air 
flow through 
the Train B 
Air Cleanup 
Unit and loss 
of MCR 
pressurization 

None. (See 
Remarks) 

The Control Room 
Press. Diff. Switches 0-
PDS-31-1A, -2A, -3A and 
-4A start redundant Train 
A Air Cleanup Unit with 
its Fan A-A.  (Existing 
dual fusible link is left in 
place) 
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FAILURE MODES AND EFFECTS ANALYSIS CONTROL BUILDING HVAC 
 

ITEM 
NO. 

COMPONENT 
IDENTIFICATION FUNCTION 

FAILURE 
MODE 

POTENTIAL 
CAUSE 

METHOD OF 
FAILURE 

DETECTION 
EFFECT ON 

SYSTEM 
EFFECT ON 

PLANT REMARKS 

19A Isolation Damper 
FCO-31-8 

Isolation of 
Emergency Air 
Cleanup Unit A-A 

Closed 
during 
operation of 
Emergency 
Air Cleanup 
Unit Fan A-
A 

Mechanical 
failure 
 
Electrical & 
Aux Control 
Air Failure 

In Control Room 
Loss of Control 
Room Press. Diff. 
Common Alarm 
through Switches 
0-PDS-31-1A, -2A, 
-3A and -4A and 
Damper Status 
Indication via Limit 
Switch ZS-31-8 

Loss of air 
flow path for 
Emergency 
Air Cleanup 
Unit Fan A-A 
and loss of 
MCR 
pressurization 

None.  (See 
remarks) 

The Control Room 
Press. Diff. Switches 0-
PDS-31-1B, -2B, -3B and 
-4B start redundant Train 
B Fan B-B with its 
emerg. air cleanup unit 

Open during 
standby 

Mechanical 
failure 
 
Electrical 
failure 

Damper Status 
Indication via Limit 
Switch ZS-31-8 

Air flow path 
is open 
through Air 
Cleanup Unit 
during 
standby 

None.  (See 
remarks) 

Pressurization Air is still 
adequately filtered and 
Control Room 
Pressurization is still 
maintained 

19B Isolation Damper 
FCO-31-7 

Isolation of 
Emergency Air 
Cleanup Unit B-B 

Closed 
during 
operation of 
Emergency 
Air Cleanup 
Unit Fan B-
B 

Mechanical 
failure 
 
Electrical & 
Aux Control 
Air Failure 

In Control Room 
Loss of Control 
Room Press. Diff. 
Common Alarm 
through Switches 
0-PDS-31-1B, -2B, 
-3B and -4B and 
Damper Status 
Indication via Limit 
Switch ZS-31-7 

Loss of air 
flow path for 
Emergency 
Air Cleanup 
Unit Fan B-B 
and loss of 
MCR 
pressurization 

None (See 
remarks) 

The Control Room 
Press. Diff. Switches 0-
PDS-31-1A, -2A, -3A and 
-4A start the Control 
Bldg. redundant Train A 
Fan A-A with its emerg. 
air cleanup unit 
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ITEM 
NO. 

COMPONENT 
IDENTIFICATION FUNCTION 

FAILURE 
MODE 

POTENTIAL 
CAUSE 

METHOD OF 
FAILURE 

DETECTION 
EFFECT ON 

SYSTEM 
EFFECT ON 

PLANT REMARKS 
Open during 
standby 

Mechanical 
failure 
 
Electrical 
failure 

Damper Status 
Indication via Limit 
Switch ZS-31-7 

Air flow path 
is open 
through Air 
Cleanup Unit 
during 
standby 

None (See 
remarks) 

Pressurization Air is still 
adequately filtered and 
Control Room 
Pressurization is still 
maintained 

20A Control Bldg. 
Emergency Air 
Cleanup Unit A-A 

Filters potentially 
contaminated 
outside air prior 
to MCRHZ during 
CRI 

Blocked Dirty filters Loss of Control 
Room Press. Diff. 
common Alarm 
through Switches 
0-PDS-31-1A, -2A, 
-3A, and -4A 

Reduced or 
no air flow 
through 
emergency air 
cleanup unit 
and loss of 
MCR 
pressurization 

None.  
(See 
Remarks) 

Control Room Press. 
Diff. Switches 0-PDS-31-
1B, -2B, -3B and -4B 
start redundant Train B 
Emerg. Air Cleanup Unit 
Fan B-B 

20B Control Bldg. 
Emergency Air 
Cleanup Unit B-B 

Filters potentially 
contaminated 
outside air prior 
to introducing it 
into MCRHZ 
during CRI 

Blocked Dirty filters Loss of Control 
Room Press. Diff. 
common Alarm 
through Switches 
0-PDS-31-1B, -2B, 
-3B, and -4B 

Reduced or 
no air flow 
through 
emergency air 
cleanup unit 
and loss of 
MCR 
pressurization 

None.  (See 
remarks) 

Control Room Press. 
Diff. Switches 0-PDS-31-
1A, -2A, -3A and -4A 
start redundant Train A 
Emerg. Air Cleanup Unit 
Fan A-A 

21A Control Bldg. 
Emergency Air 
Cleanup Unit Fan 
A-A 

Draws recirc. and 
outside air 
through air 
cleanup unit 
during CRI 

Fails to start 
Stops 

Mechanical 
failure 
 
Electrical 
failure 

Loss of Control 
Room Press. Diff. 
common Alarm 
through Switches 
0-PDS-31-1A, -2A, 
-3A, and -4A 

Loss of air 
flow path 
through Train 
A and loss of 
MCR 
pressurization 

None. (See 
Remarks) 

Control Room Press. 
Diff. Switches 0-PDS-31-
1B, -2B, -3B and -4B 
start redundant Train B 
Emerg. Air Cleanup Unit 
Fan B-B 

21B Control Bldg. Draws recirc. and Fails to start Mechanical Loss of Control Loss of air None. (See Control Room Press. 
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ITEM 
NO. 

COMPONENT 
IDENTIFICATION FUNCTION 

FAILURE 
MODE 

POTENTIAL 
CAUSE 

METHOD OF 
FAILURE 

DETECTION 
EFFECT ON 

SYSTEM 
EFFECT ON 

PLANT REMARKS 
Emergency Air 
Cleanup Unit Fan 
B-B 

outside air 
through air 
cleanup unit 
during CRI 

 
Stops 

failure 
 
Electrical 
failure 

Room Press. Diff. 
common Alarm 
through Switches 
0-PDS-31-1B, -2B, 
-3B, and -4B 

flow path 
through Train 
B and loss of 
MCR 
pressurization 

Remarks) Diff. Switches 0-PDS-31-
1A, -2A, -3A and -4A 
start redundant Train A 
Emerg. Air Cleanup Unit 
Fan A-A 

22A Fire Damper 
0-ISD-31-3935 

Fire barrier at the 
Control Bldg. 
Emerg. Air 
Cleanup Unit 
(ACU) Fan A-A 
discharge.  
(Prevents fire 
spreading 
downstream of 
the Fan A-A) 

Open during 
fire 

Mechanical 
failure 

See remarks See remarks See remarks Single failure of HVAC 
system need not be 
postulated as being 
concurrent with fire 

Closed 
during CRI 

Mechanical  
failure.(fusible 
link) 

The Loss of Control 
Room Press. Diff. 
Common Alarm 
through Switches 
0-PDS-31-1A, -2A, 
-3A, and -4A 

Loss of air 
flow through 
the Train A 
ACU and loss 
of MCR 
pressurization 

None. (See 
remarks) 

The Control Room 
Press. Diff. Switches 0-
PDS-31-1B, -2B, -3B, 
and -4B start Redundant 
Train B Emerg. Air 
Cleanup Unit with its Fan 
B-B 

22B Fire Damper 
0-ISD-31-3936 

Fire barrier at the 
Control Bldg. 
Emerg. Air 
Cleanup Unit 
(ACU) Fan B-B 
discharge.  
(Prevents fire 
spreading 
downstream of 
the Fan B-B) 

Open during 
fire 

Mechanical 
failure 

See remarks See remarks See remarks Single failure of HVAC 
system need not be 
postulated as being 
concurrent with fire 

Closed 
during CRI 

Mechanical 
failure (fusible 
link) 

The Loss of Control 
Room Press. Diff. 
Common Alarm 
through Switches 
0-PDS-31-1B, -2B, 
-3B, and -4B 

Loss of air 
flow through 
the Train B 
ACU and loss 
of MCR 
pressurization 

None. (See 
remarks) 

The Control Room Press. 
Diff. Switches 0-PDS-31-
1A, -2A, -3A, and -4B start 
Redundant Train A Emerg. 
Air Cleanup Unit with its 
Fan A-A 
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ITEM 
NO. 

COMPONENT 
IDENTIFICATION FUNCTION 

FAILURE 
MODE 

POTENTIAL 
CAUSE 

METHOD OF 
FAILURE 

DETECTION 
EFFECT ON 

SYSTEM 
EFFECT ON 

PLANT REMARKS 

23 Fire Damper 0-
XFD-31-75 

Fire barrier 
between 
Conference 
Room and 
Technical 
Support Center 

Open during 
fire 

Mechanical 
failure 
Electrical 
failure 

See remarks See remark See remarks Single failures of HVAC 
system need not be 
postulated as being 
concurrent with fire 

Close 
during other 
modes of 
operation 

ETL Link 
failure 

Surveillance and 
Maintenance 

May result in 
overheating of 
Technical 
Support 
Center 

None (see 
remarks) 

These areas are not 
essential for safe 
shutdown 

24 Fire Damper 0-
XFD-31-83 

Fire barrier 
between Relay 
Room and Main 
Control Room 

Open during 
fire 

Mechanical 
failure 
 
Electrical 
failure 

See Remarks See Remarks See remarks Single failures of HVAC 
system need not be 
postulated as being 
concurrent with fire 

Close 
during other 
modes of 
operation 

ETL Link 
failure 

Surveillance and 
Maintenance 

None.  (See 
remarks) 

None.  (See 
remarks) 

The transfer opening 
with fire Damper 0-XFD-
31-153 provides 
alternate return air flow 
path 

25 Fire Damper 
0-XFD-31-153 

Fire barrier 
between Relay 
Room and Main 
Control Room 

Open during 
fire 

Mechanical 
failure 
 
Electrical 
failure 

See Remarks See Remarks See remarks Single failures of HVAC 
system need not be 
postulated as being 
concurrent with fire.  

Close 
during other 
modes of 
operation 

ETL Link 
failure 

Surveillance and 
Maintenance 

None.  (See 
remarks) 

None.  (See 
remarks) 

This fire damper has two 
ETL 
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ITEM 
NO. 

COMPONENT 
IDENTIFICATION FUNCTION 

FAILURE 
MODE 

POTENTIAL 
CAUSE 

METHOD OF 
FAILURE 

DETECTION 
EFFECT ON 

SYSTEM 
EFFECT ON 

PLANT REMARKS 

26  Fire Damper 
0-XFD-31-99 

To prevent 
smoke or fire 
from the Shift 
Eng Office and 
Conference 
Room from being 
introduced into 
the air 
recirculation 
system. 

Open during 
fire. 

Mechanical 
failure 
 
Electrical 
failure 

See remarks. See remarks. See 
remarks. 

Single failure of HVAC 
system need not be 
postulated as being 
concurrent with fire. 

Closed 
during other 
modes of 
operation. 

ETL link 
failure. 

Surveillance and 
Maintenance.  

May result in 
overheating of 
Shift Eng 
Office and 
Conference 
Room. 

None. (See 
remarks). 

These areas are not 
essential for safe 
shutdown. 

27A Isolation Damper 
0-FCO-31-12 

Isolate Main 
Control Room 
(MCR) Air 
Handling Unit 
(AHU) A-A during 
standby or 
maintenance. 

Close 
during Air 
Handling 
Unit A-A 
operation. 

Mechanical 
failure 
 
Electrical 
failure 

Annunciation in 
MCR of MCR Air 
Conditioning Safety 
train switchover, via 
Switches O-PDS-
31-161, O-FS-31-
84 & O-TS-31-88B 

Loss of air 
flow path 
through AHU 
A-A. 

None (see 
remarks). 

Redundant AHU B-B 
starts on low air flow 
signal from AHU A-A via 
Flow Switch FS-31-84.. 

Open during 
standby 
operation 

Mechanical  
failure 
Electrical &-
Auxiliary  
Control Air  
Failure 

None (see 
remarks). 

Backdraft Damper 0-31-
2105 prevents backflow 
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ITEM 
NO. 

COMPONENT 
IDENTIFICATION FUNCTION 

FAILURE 
MODE 

POTENTIAL 
CAUSE 

METHOD OF 
FAILURE 

DETECTION 
EFFECT ON 

SYSTEM 
EFFECT ON 

PLANT REMARKS 

27B Isolation Damper 
0-FCO-31-11 

Isolate Main 
Control Room 
(MCR) Air 
Handling Unit 
(AHU) B-B during 
standby or 
maintenance. 

Close 
during Air 
Handling 
Unit B-B 
operation. 

Mechanical 
failure 
 
Electrical 
failure 

Annunciation in 
MCR of MCR Air 
Conditioning Safety 
train switchover via 
Switches O-PDS-
31-186, O-FS-31-
94 & O-TS-31-89B 

Loss of air 
flow path 
through AHU 
B-B. 

None (see 
remarks). 

Redundant AHU A-A 
starts on low air flow 
signal from AHU A-A via 
Flow Switch FS-31-94. 

Open during 
standby 
operation. 

Mechanical  
failure 
Electrical &-
Auxiliary 
Control Air 
Failure 

None (see 
remarks). 

None (see 
remarks). 

Backdraft Damper 0-31-
2104 prevents backflow. 

28A Modulating 
Damper 0-FCO-
31-82 

Modulates the air 
flow through 
cooling coil and 
bypass to 
maintain the 
temperature at 
thermostat O-TE-
31-82 setpoint 

Closed (coil 
section). 

Mechanical 
failure 
 
Control Air 
failure 

Annunciation in 
MCR of MCR Air 
Conditioning Safety 
train switchover via 
Switches O-PDS-
31-161, O-FS-31-
84 & O-TS-31-88B 

Air bypasses 
the cooling 
coil and 
increase of 
space 
temperature. 

None (see 
remarks) 

Temp. Switch TS-31-88B 
start the redundant AHU 
B-B upon high return 
temp. 

Spurious 
modulation 

Control failure Space 
temperature 
is not 
maintained at 
thermostat 
setting 

None (see 
remarks). 

Temp. Switch TS-31-88B 
starts the redundant 
AHU B-B upon high 
return temp. 
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ITEM 
NO. 

COMPONENT 
IDENTIFICATION FUNCTION 

FAILURE 
MODE 

POTENTIAL 
CAUSE 

METHOD OF 
FAILURE 

DETECTION 
EFFECT ON 

SYSTEM 
EFFECT ON 

PLANT REMARKS 

28B Modulating 
Damper 
0-FC0-31-91 

Modulates the air 
flow through 
cooling coil and 
bypass to 
maintain the 
temperature at 
thermostat O-TE-
31-91 setpoint 

Closed (coil 
section). 

Mechanical 
failure 
 
Control Air 
failure 

Annunciation in 
MCR of MCR Air 
Conditioning Safety 
train switchover via 
Switches O-PDS-
31-186, O-FS-31-
94 & O-TS-31-89B 

Air bypasses 
the cooling 
coil and 
increase of 
space 
temperature. 

None (see 
remarks). 

Temp. Switch TS-31-89B 
starts the redundant 
AHU A-A upon high 
return temp. 

Spurious 
modulation 

Control failure Space 
temperature 
is not 
maintained at 
thermostat 
setting. 

None (see 
remarks). 

Temp. Switch TS-31-89B 
start the redundant AHU 
A-A upon high return 
temp. 

29A Main Control 
Room Air 
Handling Unit A-A 

       

 Filter Filters the air Clogged Accumulation 
of dirt 

Surveillance (PDI-
31-87) and 
Maintenance and 
Annunciation in 
MCR Air 
Conditioning Safety 
Train Switchover 
via Switches 0-
PDIS-31-161, 0-
FS-31-84 & 0-TS-
31-88B 

Reduced Air 
flow may 
result in rise 
of space 
temperature 

None (See 
Remarks) 

Surveillance (PDI-31-87) 
& Maintenance of filters 
in accordance with 
maintenance 
procedures.  Either 
Temp. Switch 0-TS-31-
88B or Flow Switch O-
FS-31-84 starts 
redundant Air Handling 
Unit B-B 

 Cooling Coil Cools the supply 
air to maintain 
design 

Cooling coil 
tube break 
or crack 

-Mechanical 
failure 

Annunciation in 
MCR Air 
conditioning Safety 

Temperature 
increase in 
the MCRHZ 

None  (See 
Remarks) 

Redundant AHU B-B 
starts upon signal from 
AHU A-A high 
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ITEM 
NO. 

COMPONENT 
IDENTIFICATION FUNCTION 

FAILURE 
MODE 

POTENTIAL 
CAUSE 

METHOD OF 
FAILURE 

DETECTION 
EFFECT ON 

SYSTEM 
EFFECT ON 

PLANT REMARKS 
temperature in 
the MCRHZ 

Train Switchover 
via Switches 0-
PDIS-31-161, 0-
FS-31-84 & 0-TS-
31-88B 

temperature switch O-
TS-31-88B 

 Humidifier Provides moisture 
to maintain the 
design relative 
humidity in 
MCRHZ during 
normal operation 
mode 

No 
humidification 

Steam Boiler 
failure 
 
Steam 
Control Valve 
closes 
 
Mechanical 
failure 
 
Electrical 
failure 

Moisture Indicator 
MI-31-176 on Panel 
L-529 

Decrease of 
Relative 
Humidity 

None (See 
Remarks) 

Maintenance of the 
relative humidity is not 
required for safe 
shutdown of plant 

   Humidifica-
tion Control 
Valve fails 
open 

Mechanical 
failure 

Electrical 
failure 

Moisture Indicator 
MI-31-176 on Panel 
L-529 

None. (See 
remarks) 

None  (See 
remarks) 

MCR moisture level will 
not exceed design 
requirements 

 Fan Circulates the air Fails to start 
 
Stops 

Mechanical 
failure 
 
Electrical 
failure 

Annunciation in 
MCR of MCR Air 
Conditioning Safety 
Train Switchover 
via Switches 0-
PDIS-31-161, 0-
FS-31-84 & 0-TS-
31-88B 

Loss of air 
flow through 
AHU A-A 

None (see 
remarks) 

Redundant AHU B-B 
starts upon signal from 
AHU A-A Air flow Switch 
FS-31-84 

   Fails to stop -Electrical Annunciation in Increased None (see When both AHUs are 
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ITEM 
NO. 

COMPONENT 
IDENTIFICATION FUNCTION 

FAILURE 
MODE 

POTENTIAL 
CAUSE 

METHOD OF 
FAILURE 

DETECTION 
EFFECT ON 

SYSTEM 
EFFECT ON 

PLANT REMARKS 
or, starts failure MCR of MCR Air 

Conditioning Safety 
Train Switchover 
via Switches 0-
PDIS-31-161, 0-
FS-31-84 &0-TS-
31-88B 

pressure in 
duct 

remarks) operating the common 
ductwork static pressure 
does not exceed 6 
inches W.G. safety-
related duct design 
pressure 

29B Main Control 
Room Air 
Handling Unit B-B 

       

 Filter Filters the air Clogged Accumulation 
of dirt 

Surveillance (PDI-
31-97) and 
Maintenance and 
Annunciation in 
MCR Air 
Conditioning Safety 
Train Switchover 
via Switches O-
PDIS-31-186, O-
FS-31-94 & O-TS-
31-89B 

Reduced Air 
flow may 
result in rise 
of space 
temperature 

None (see 
remarks) 

Surveillance (PDI-31-97) 
& Maintenance of filters 
in accordance with 
maintenance 
procedures.  Either 
Temp. Switch O-TS-31-
89B or flow switch 0-FS-
31-94 starts redundant 
Air Handling Unit A-A. 

 Cooling Coil Cools the supply 
air to maintain 
design 
temperature in 
the MCRHZ 

Cooling coil 
tube break 
or crack 

Mechanical 
failure 

Annunciation in 
MCR Air 
conditioning Safety 
Train Switchover 
via Switches O-
PDIS-31-186, O-
FS-31-94 & O-TS-
31-89B 

Temperature 
increase in 
the MCRHZ 

None.  (See 
Remarks) 

Redundant AHU A-A 
starts upon signal from 
AHU B-B high 
temperature switch O-
TS-31-89B 
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ITEM 
NO. 

COMPONENT 
IDENTIFICATION FUNCTION 

FAILURE 
MODE 

POTENTIAL 
CAUSE 

METHOD OF 
FAILURE 

DETECTION 
EFFECT ON 

SYSTEM 
EFFECT ON 

PLANT REMARKS 

 Humidifier Provides moisture 
to maintain the 
design relative 
humidity in 
MCRHZ during 
normal operation 
mode 

No 
humidification 

Steam Boiler 
failure 
Steam 
Control Valve 
closes 
Mechanical 
failure 
Electrical 
failure 

Moisture Indicator 
MI-31-201 on Panel 
L-530 

Decrease of 
Relative 
Humidity 

None (see 
remarks) 

Maintenance of the 
relative humidity is not 
required for safe 
shutdown of plant 

   Humidificati
on Control 
Valve fails 
open 

Mechanical 
failure 
Electrical 
failure 

Moisture Indicator 
MI-31-201 on Panel 
L-530 

None.  (See 
remarks) 

None.  (See 
remarks) 

MCR moisture level will 
not exceed design 
requirements 

 Fan Circulates the air Fails to  
start 
 
Stops 

Mechanical 
failure 
 
Electrical 
failure 

Annunciation in 
MCR of MCR Air 
Conditioning Safety 
Train Switchover 
via Switches O-
PDIS-31-186, O-
FS-31-94 & O-TS-
31-89B 

Loss of air 
flow through 
AHU A-A 

None (see 
remarks) 

Redundant AHU A-A 
starts upon signal from 
AHU B-B Air flow Switch 
FS-31-94 

   Fails to stop 
or, starts 

Electrical 
failure 

Annunciation in 
MCR of MCR Air 
Conditioning Safety 
Train Switchover 
via Switches O-
PDIS-31-186, O-
FS-31-94 & O-TS-
31-89B 

Increased 
pressure in 
duct 

None (see 
remarks) 

When both AHU are 
operating the common 
ductwork static pressure 
does not exceed 6 
inches W.G. safety-
related duct design 
pressure 
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ITEM 
NO. 

COMPONENT 
IDENTIFICATION FUNCTION 

FAILURE 
MODE 

POTENTIAL 
CAUSE 

METHOD OF 
FAILURE 

DETECTION 
EFFECT ON 

SYSTEM 
EFFECT ON 

PLANT REMARKS 

30A Backdraft 
Damper 
0-BKD-31-2105 

Prevent backflow 
from AHU B-B 
through AHU A-A 
when on standby 

Fails to 
open 

Mechanical 
Failure 

Annunciation in 
MCR of MCR Air 
Conditioning Safety 
Train switchover via 
Switches 
0-PDIS-31-161, 
0-FS-31-84, and 
O-TS-31-88B 

Loss of flow 
through 
AHU A-A 

None (See 
Remarks) 

Redundant AHU B-B 
start upon signal from 
AHU A-A Air Flow 
Switch FS-31-84 

Fails to 
close 
(AHU A-A 
on Standby) 

Mechanical 
Failure 

None (See 
Remarks) 

None.  (See 
Remarks) 

Isolation Damper 
0-FCO-31-12 prevents 
the backflow 

30B Backdraft 
Damper 0-BKD-
31-2104 

Prevent backflow 
from AHU A-A 
through AHU B-B 
when on standby 

Fails to 
open 

Mechanical 
Failure 

Annunciation in 
MCR of MCR Air 
Conditioning Safety 
Train switchover via 
Switches 
O-PDIS-31-186, 
O-FS-31-94, and 
0-TS-31-89B 

Loss of air 
flow through 
AHU B-B 

None (See 
Remarks) 

Redundant AHU A-A 
starts upon signal from 
AHU B-B Air Flow Switch 
FS-31-94 

Fails to 
Close 
(AHU B-B 
on Standby) 

Mechanical 
failure 

None (See 
Remarks) 

None.  (See 
Remarks) 

Isolation Damper 
0-FCO-31-11 prevents 
the backflow 

30C  Backdraft 
Damper 0-BKD-
31-2103 

See Remarks See 
Remarks 

See Remarks See Remarks See Remarks See 
Remarks 

This backdraft damper is 
not required and is 
locked in open position. 

31 Fire Damper 
0-XFD-31-98 

To prevent 
smoke spreading 
to Conference 
Room, Shift Eng. 
Office, Lockers, 

Open during 
fire 

Mechanical 
failure 
Electrical 
failure  

See Remarks See Remarks See 
Remarks 

Single failures of HVAC 
system need not be 
postulated as being 
concurrent with fire 



WBN-1 
 

TABLE 9.4-7  (Sheet 20 of 56) 
 

FAILURE MODES AND EFFECTS ANALYSIS CONTROL BUILDING HVAC 
 

ITEM 
NO. 

COMPONENT 
IDENTIFICATION FUNCTION 

FAILURE 
MODE 

POTENTIAL 
CAUSE 

METHOD OF 
FAILURE 

DETECTION 
EFFECT ON 

SYSTEM 
EFFECT ON 

PLANT REMARKS 
Toilet, and 
Kitchen 

Close 
during other 
modes of 
operation 

ETL Link 
Failure 

Surveillance and 
Maintenance 

None (See 
Remarks) 

None (See 
Remarks) 

This fire damper has two 
ETL links 

32 Fire Damper 
0-XFD-31-86 

Fire barrier 
between Relay 
Room and Main 
Control Room 

Open during 
fire 

Mechanical 
failure 
Electrical 
failure 

See Remarks See Remarks See 
Remarks 

Single failures of HVAC 
system need not be 
postulated as being 
concurrent with fire 

Close 
during other 
modes of 
operation 

ETL Link 
Failure 

Surveillance and 
Maintenance 

None (See 
Remarks) 

None (See 
Remarks) 

This fire damper has two 
ETL Links 

33 Fire Damper 
0-ISD-31-4402 

Prevent fire 
spreading to 
Conference 
Room 

Open during 
fire 

Mechanical 
Failure 

See Remarks See Remarks See 
Remarks 

Single failures of HVAC 
system need not be 
postulated as being 
concurrent with fire 

Close 
during other 
modes of 
operation 

Fusible Link 
Failure 

Surveillance and 
Maintenance 

Loss of 
supply air to 
room 

None (See 
Remarks) 

Maintenance of the room 
design temperature is not 
essential to the Control 
Building Safety Function 

34 Fire Damper 
0-ISD-31-4404 

Prevent fire 
spreading to NRC 
Office 

Open during 
fire 

Mechanical 
failure 

See Remarks See Remarks See 
Remarks 

Single failures of HVAC 
system need not be 
postulated as being 
concurrent with fire 
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ITEM 
NO. 

COMPONENT 
IDENTIFICATION FUNCTION 

FAILURE 
MODE 

POTENTIAL 
CAUSE 

METHOD OF 
FAILURE 

DETECTION 
EFFECT ON 

SYSTEM 
EFFECT ON 

PLANT REMARKS 

Close 
during other 
modes of 
operation 

Fusible Link 
Failure 

Surveillance and 
Maintenance 

Loss of 
supply air to 
room 

See 
Remarks 

Maintenance of the room 
design temperature is 
not essential to the 
Control Building Safety 
Function 

35 Fire Damper 
0-XFD-31-76 

Fire barrier to 
Technical 
Support Center 
(TSC) 

Open during 
fire 

Mechanical 
Failure 

See Remarks See Remarks See 
Remarks 

Single failures of HVAC 
system need not be 
postulated as being 
concurrent with fire. 

Close 
during other 
modes of 
operation 

Fusible Link 
Failure 

Surveillance and 
Maintenance 

Loss of 
supply air to 
the room 

See 
Remarks 

Maintenance of the room 
design temperature is 
not essential to the 
Control Building Safety 
Function 

36A MCR Water 
Chiller A-A 

Cooling of Chilled 
Water 

Fails to 
 start 
Stops 

Mechanical 
Failure 
Electrical 
Failure 

Annunciation in 
MCR of MCR Air 
Conditioning Safety 
Train Switchover 
via Switches 0-
PDIS-31-161, 0-
FS-31-84 & 0-TS-
31-88B 

Increase in 
chilled water 
temperature 

None.  (See 
Remarks) 

Redundant MCR Air 
Conditioning Train B is 
started by any of 
Switches 0-PDIS-31-161, 
0-FS-31-84 & 0-TS-31-
88B 

36B MCR Water 
Chiller B-B 

Cooling of Chilled 
Water 

Fails to start 
 
Stops 

Mechanical 
Failure 
Electrical 
Failure 

Annunciation in 
MCR of MCR Air 
Conditioning Safety 
Train switchover via 
Switches 
0-PDIS-31-186, 0-
FS-31-94 and 

Increase in 
chilled water 
temperature 

None.  (See 
remarks) 

Redundant MCR Air 
Conditioning Train A is 
started by any of 
Switches 0-PDIS-31-186, 
0-FS-31-94, and 
0-TS-31-89B 
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ITEM 
NO. 

COMPONENT 
IDENTIFICATION FUNCTION 

FAILURE 
MODE 

POTENTIAL 
CAUSE 

METHOD OF 
FAILURE 

DETECTION 
EFFECT ON 

SYSTEM 
EFFECT ON 

PLANT REMARKS 
0-TS-31-89B 

37A MCR Chilled 
Water Circulation 
Pump A-A 

Circulate the 
chilled water 

Fails to start 
Stops 

Mechanical 
Failure 
Electrical 
Failure 

Annunciation in 
MCR of MCR Air 
Conditioning Safety 
Train switchover via 
Switch 0-PDIS-31-1
61 

Loss chilled 
water flow 

None.  (See 
remarks) 

Redundant MCR Air 
Conditioning Train B is 
started by any of 
Switches 0-PDIS-31-161, 
0-FS-31-84, and 
0-TS-31-88B 

Leakage 
through 
seals 

Mechanical 
Failure 

Annunciation in 
MCR of MCR Air 
Conditioning Safety 
Train switchover via 
Switches 0-PDIS-3
1-161, 0-FS-31-84, 
and 0-TS-31-88B 

Decrease of 
water content 
in the system 

None.  (See 
remarks) 

Redundant MCR Air 
Conditioning Train B is 
started by any of 
Switches 0-PDIS-31-161, 
0-FS-31-84, and 
0-TS-31-88B 

37B MCR Water 
Chiller B-B 

Circulate the 
chilled water 

Fails to start 
stops 

Mechanical 
Failure 
Electrical 
Failure 

Annunciation in 
MCR of MCR Air 
Conditioning Safety 
Train switchover via 
Switch 0-PDIS-31-1
86 

Loss of chilled 
water flow 

None.  (See 
Remarks) 

Redundant MCR Air 
Conditioning Train A is 
started by any of 
Switches 0-PDIS-31-186, 
0-FS-31-94, and 
0-TS-31-89B 

Leakage 
through 
seals 

Mechanical 
Failure 

Annunciation in 
MCR of MCR Air 
Conditioning Safety 
Train switchover via 
Switches 0-PDIS-3
1-186, 0-FS-31-94, 
and 0-TS-31-89B 

Decrease of 
water content 
in the system 

None.  (See 
remarks) 

Redundant MCR Air 
Conditioning Train A is 
started by any of 
Switches 0-PDIS-31-186, 
0-FS-31-94, and 
0-TS-31-89B 
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ITEM 
NO. 

COMPONENT 
IDENTIFICATION FUNCTION 

FAILURE 
MODE 

POTENTIAL 
CAUSE 

METHOD OF 
FAILURE 

DETECTION 
EFFECT ON 

SYSTEM 
EFFECT ON 

PLANT REMARKS 

38A DELETED        

38B DELETED        

39 Chilled Water 
Piping 

Provide chilled 
water system flow 
path 

Pipe break 
or crack 

Mechanical 
Failure 

Annunciation in 
MCR of MCR Air 
Conditioning Safety 
Train switchover via 
Switches 0-PDIS-3
1-161, 0-FS-31-84, 
and 0-TS-31-88B 
for Train A and 
0-PDIS-31-186, 
0-FS-31-94, and 
0-TS-31-89B for 
Train B. 

Decrease of 
water content 
in the system 

None.  (See 
Remarks) 

Redundant MCR air 
conditioning subsystems 
are started by any of the 
associated switches 
0-PDIS-31-161, 
0-FS-31-84, and 
0-TS-31-88B for Train A 
and 0-PDIS-31-186, 
0-FS-31-96, and 
0-TS-31-89B for Train B 

40 Chilled Water 
System Manual 
Shut-off Valves 

Provides 
shut-offs 

Leakage Mechanical 
Failure 

Annunciation in 
MCR of MCR Air 
Conditioning Safety 
Train switchover via 
Switches 0-PDIS-3
1-161, 0-FS-31-84, 
and 0-TS-31-88B 
for Train A and 
0-PDIS-31-186, 
0-FS-31-94, and 
0-TS-31-89B for 
Train B. 

Decrease of 
water content 
in the system 

None.  (See 
Remarks) 

Redundant MCR air 
conditioning subsystems 
are started by any of the 
associated switches 
0-PDIS-31-161, 
0-FS-31-84, and 
0-TS-31-88B for Train A 
and 0-PDIS-31-186, 
0-FS-31-96, and 
0-TS-31-89B for Train B 
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ITEM 
NO. 

COMPONENT 
IDENTIFICATION FUNCTION 

FAILURE 
MODE 

POTENTIAL 
CAUSE 

METHOD OF 
FAILURE 

DETECTION 
EFFECT ON 

SYSTEM 
EFFECT ON 

PLANT REMARKS 

41 Fire Damper  
0-ISD-31-3978 

Fire barrier 
between 
Secondary Alarm 
Station Room and 
Communications 
Room 

Open during 
fire 

Mechanical 
Failure 

See Remarks See Remarks See 
Remarks 

Single failures of HVAC 
system need not be 
postulated as being 
concurrent with fire 

Closed 
during other 
modes of 
operation 

Fusible Link 
Failure 

Surveillance and 
Maintenance 

None (See 
Remarks) 

None (See 
Remarks) 

Fire damper has dual 
fusible links 

42 Fire Damper  
0-ISD-31-2037 

Fire barrier 
between 
Communications 
Room and 
Mechanical 
Equipment Room 
692.0-C10 

Open during 
fire 

Mechanical 
Failure 

See Remarks None (See 
Remarks) 

None (See 
Remarks) 

Single failures of HVAC 
system need not be 
postulated as being 
concurrent with fire. 

Closed 
during other 
modes of 
operation 

Fusible Link 
Failure 

Surveillance and 
Maintenance 

None (See 
Remarks) 

None (See 
Remarks) 

Fire damper has dual 
fusible links 

43 Fire Dampers (4)  
0-ISD-31-2036 
0-ISD-31-2038, 
and  

Fire barrier 
between 
Communication 
Room and 

Open during 
fire 

Mechanical 
Failure 

See Remarks See Remarks See 
Remarks 

Single failures of HVAC 
system need not be 
postulated as being 
concurrent with fire 
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ITEM 
NO. 

COMPONENT 
IDENTIFICATION FUNCTION 

FAILURE 
MODE 

POTENTIAL 
CAUSE 

METHOD OF 
FAILURE 

DETECTION 
EFFECT ON 

SYSTEM 
EFFECT ON 

PLANT REMARKS 
0-ISD-31-2039, 
and 
0-ISD-31-3951 
 

Mechanical 
Equipment Room 
692.0-C10 and 
Communication 
Room and 
corridor, 
respectively 

Closed 
during other 
modes of 
operation 

Fusible Link 
Failure 

Surveillance and 
Maintenance 

None (See 
Remarks) 

None (See 
Remarks) 

Fire damper has dual 
fusible links 

44 Fire Damper (2) 
0-ISD-31-4617 
and  
0-ISD-31-3941 

Fire barrier 
between corridor 
and Mechanical 
Equipment 
Room 692.0-C2 

Open during 
fire 

Mechanical 
failure 

See Remarks See Remarks See 
Remarks 

Single failures of HVAC 
system need not be 
postulated as being 
concurrent with fire 

Closed 
during other 
modes of 
operation 

Fusible Link 
Failure 

Surveillance and 
Maintenance 

None (See 
Remarks) 

See 
Remarks 

Fire damper has dual 
fusible links 

45 Fire Damper  
2-ISD-31-2058 

Fire barrier and 
isolation between 
Unit 2 Auxiliary 
Instrument Room 
and Computer 
Room 

Open during 
fire 

Mechanical 
Failure 
Electrical 
Failure 

See Remarks See Remarks See 
Remarks 

Single failures of HVAC 
system need not be 
postulated as being 
concurrent with fire.   
See Item 69B for CO2 
system spurious 
actuation 

Closed 
during other 
modes of 
operation 

Fusible Link 
Failure 

Surveillance and 
Maintenance 

None (See 
Remarks) 

None (See 
Remarks) 

Fire damper has dual 
fusible links 
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ITEM 
NO. 

COMPONENT 
IDENTIFICATION FUNCTION 

FAILURE 
MODE 

POTENTIAL 
CAUSE 

METHOD OF 
FAILURE 

DETECTION 
EFFECT ON 

SYSTEM 
EFFECT ON 

PLANT REMARKS 

46 Fire Damper  
0-ISD-31-3968 
 

Fire barrier 
between 
Computer Room 
and Unit 1 
Auxiliary 
Instrument Room 

Open during 
fire 

Mechanical 
Failure 

See Remarks See Remarks See 
Remarks 

Single failures of HVAC 
system need not be 
postulated as being 
concurrent with fire 

Closed 
during other 
modes of 
operation 

Fusible Link 
Failure 

Surveillance and 
Maintenance 

None (See 
Remarks) 

None (See 
Remarks) 

Fire damper has two 
independent fusible links 
installed 

47 Fire Damper (2) 
0-ISD-31-3957 
and 
0-ISD-31-3956 
 
(CO2 actuated) 

Fire barrier and 
isolation between 
Computer Room 
and Unit 1 
Auxiliary 
Instrument Room 

Open during 
fire 

Mechanical 
Failure 
Electrical 
Failure 

See Remarks See Remarks See 
Remarks 

Single failures of HVAC 
system need not be 
postulated as being 
concurrent with fire 
See Item 69B for CO2 
system spurious 
activation. 

Closed 
during other 
modes of 
operation 

Fusible Link 
Failure 

Surveillance and 
Maintenance 

None (See 
Remarks) 

None (See 
Remarks) 

Fire damper has dual 
fusible links 

48 Fire Dampers (3) 
1-ISD-31-3958,  
1-ISD-31-3959, 
and 1-ISD-
31-3961 

Isolation of the 
Unit 1 Auxiliary 
Instrument Room 

Open during 
fire 

Mechanical 
Failure 
Electrical 
Failure 

See Remarks See Remarks 
 

See 
Remarks 

Single failures of HVAC 
system need not be 
postulated as being 
concurrent with fire 
See Item 69B for CO2 
system spurious 
actuation 
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ITEM 
NO. 

COMPONENT 
IDENTIFICATION FUNCTION 

FAILURE 
MODE 

POTENTIAL 
CAUSE 

METHOD OF 
FAILURE 

DETECTION 
EFFECT ON 

SYSTEM 
EFFECT ON 

PLANT REMARKS 

Closed 
during other 
modes of 
operation 

Fusible Link 
Failure 

None (See 
Remarks) 

None (See 
Remarks) 

Fire damper has dual 
fusible links 

49 Fire Damper  
0-ISD-31-4297 
 

Prevent 
spreading of fire 

Open during 
fire 

Mechanical 
Failure 

See Remarks See Remarks See 
Remarks 

Single failures of HVAC 
system need not be 
postulated as being 
concurrent with fire 

Closed 
during other 
modes of 
operation 

Fusible Link 
Failure 

Surveillance and 
Maintenance 

None (See 
Remarks) 

None (See 
Remarks) 

Fire damper has dual 
fusible links 

50 Backdraft 
Damper 0-BKD-
31-2086 

See Remarks See 
Remarks 

See Remarks See Remarks See Remarks See 
Remarks 

This backdraft damper is 
not required since the air 
flow can be controlled by 
Balancing Damper 
0-31-2087 and is locked 
in open position 

51 Fire Damper  
0-ISD-31-3971 

To maintain fire 
barrier integrity 
between Unit 1 
Auxiliary 
Instrument Room 
Elev. 708.0 and 
Mechanical 
Equipment Room 
692.0-C2, 
Elev. 692.0 

Open during 
fire (See 
Remarks) 

Mechanical 
Failure 

See Remarks See Remarks See 
Remarks 

Single failures of HVAC 
system need not be 
postulated as being 
concurrent with fire 

Fusible link 
failure (See 
Remarks) 

Mechanical 
(fusible link 
failure) 

Surveillance and 
Maintenance 

None (See 
Remarks) 

None (See 
Remarks) 

This fire damper has two 
independent fusible links 
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ITEM 
NO. 

COMPONENT 
IDENTIFICATION FUNCTION 

FAILURE 
MODE 

POTENTIAL 
CAUSE 

METHOD OF 
FAILURE 

DETECTION 
EFFECT ON 

SYSTEM 
EFFECT ON 

PLANT REMARKS 

52A Isolation Damper 
0-FCO-31-30 

Isolate Electrical 
Board Room 
AHUs A-A and 
B-B while on 
standby 

Close 
during 
AHUs A-A 
and B-A 
operation 

Mechanical 
Failure 
Electrical 
Failure 

Annunciation in 
MCR of MCR Air 
Conditioning Safety 
Train Switchover 
via Switches 
0-PDIS-31-211, 
0-FS-31-117 and 
-123, and 
0-TS-31-150B 

Loss of air 
flow path 
through AHUs 
A-A and B-A 

None Redundant Train B 
AHUs C-B and D-B start 
on low air flow signal 
from AHUs A-A and B-A 
Air Flow Switches 
FS-31-117 or FS-31-123 

Open when 
AHUs are 
on standby 

Mechanical 
Failure 
Electrical and 
Auxiliary 
Control Air 
Failure 

None (See 
Remarks) 

None (See 
Remarks) 

Backdraft dampers 
0-31-2001A and 
0-31-2001B prevents 
backflow 

52B Isolation Damper 
0-FCO-31-31 

Isolate Electrical 
Board Room 
AHUs C-B and 
D-B while on 
standby 

Close 
during 
AHUs C-B 
and D-B 
operation 

Mechanical 
Failure 
Electrical 
Failure 

Annunciation in 
MCR of MCR Air 
Conditioning Safety 
Train Switchover 
via Switches 
0-PDIS-31-241, 
0-FS-31-126 and 
-154, and 
0-TS-31-157B 

Loss of air 
flow path 
through AHUs 
C-B and D-B 

None.  (See 
Remarks) 
 

Redundant Train A 
AHUs A-A and B-A start 
on low air flow signal 
from AHUs C-B and D-B 
Air Flow Switches 
FS-31-126 or FS-31-154 

Open when 
AHUs are 
on standby 

Mechanical 
Failure 
Electrical and 
Auxiliary 
Control Air 
Failure 

None (See 
Remarks) 

None (See 
Remarks) 

Backdraft Dampers 
0-31-3972 and 
0-31-3973 prevents 
backflow 
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ITEM 
NO. 

COMPONENT 
IDENTIFICATION FUNCTION 

FAILURE 
MODE 

POTENTIAL 
CAUSE 

METHOD OF 
FAILURE 

DETECTION 
EFFECT ON 

SYSTEM 
EFFECT ON 

PLANT REMARKS 

53A Modulating 
Dampers (2) 
0-FCO-31-335 & 
0-FCO-31-336 

Modulates the air 
flow through 
cooling coil and 
bypass of AHUs 
A-A & B-A to 
maintain the 
temperature at 
thermostat 0-TE-
31-335 and 0-TE-
31-336 setpoint 

Open Mechanical 
Failure 
Control Air 
Failure 

Annunciation in 
MCR of MCR Air 
Conditioning Safety 
Train Switchover 
via Switches 0-FS-
31-117 & -123 and 
0-TS-31-150B 

Air bypasses 
the cooling 
coil and 
results in 
increase of 
space 
temperature 

None (See 
Remarks) 

Temperature Switch 
TS-31-150B starts the 
redundant AHUs upon 
Temp. 
Element TE-31-150B 
sensing high return air 
temperature 

Spurious 
modulation 

Control 
Failure 

Space is not 
maintained at 
set 
temperature 

None (See 
Remarks) 

Same as above 

53B Modulating 
Dampers (2) 
0-FCO-31-337 
and 
0-FCO-31-338 

Modulates air 
flow through 
cooling coil and 
bypass of AHUs 
C-B and D-B to 
maintain the 
temperature at 
thermostat 0-TE-
31-337 and 0-TE-
31-338 setpoint 

Open Mechanical 
Failure 
Control Air 
Failure 

Annunciation in 
MCR of MCR Air 
Conditioning Safety 
Train Switchover 
via Switches  
0-FS-31-126 and 
-154, and 
0-TS-31-157B 

Air bypasses 
the cooling 
coil and 
results in 
increase of 
space 
temperature 

None (See 
Remarks) 

Temperature Switch 
TS-31-157B starts the 
redundant AHUs upon 
Temp. Element 
TE-31-157B sensing 
high return air 
temperature 

Spurious 
modulation 

Control 
Failure 

Space is not 
maintained at 
set 
temperature 

None (See 
Remarks) 

Same as above 

54A Electrical Board 
Rooms (EBR) Air 
Handling Units 

       



WBN-1 
 

TABLE 9.4-7  (Sheet 30 of 56) 
 

FAILURE MODES AND EFFECTS ANALYSIS CONTROL BUILDING HVAC 
 

ITEM 
NO. 

COMPONENT 
IDENTIFICATION FUNCTION 

FAILURE 
MODE 

POTENTIAL 
CAUSE 

METHOD OF 
FAILURE 

DETECTION 
EFFECT ON 

SYSTEM 
EFFECT ON 

PLANT REMARKS 
(AHU) A-A and 
B-A 

 - Filters Filters the air Clogged Accumulation 
of dirt 

Surveillance 
PDI-31-120 & -121 
and Maintenance 
and Annunciation in 
MCR of EBR Air 
Conditioning Safety 
Train Switchover 
via Switches 
0-FS-31-117 and 
-123, and 
0-TS-31-150B 

Reduced air 
flow 

None (See 
Remarks) 

Surveillance (PDI-31-120 
and -121) and 
maintenance of filters in 
accordance with 
maintenance 
procedures.  Either 
Temp. Switch 
0-TS-31-150B or Flow 
Switches 0-FS-31-117 
and -123 starts 
redundant AHUs C-B 
and D-B 

 - Cooling Coil Cools the supply 
air 

Cooling coil 
tube break 
or crack 

- Mechanical 
Failure 

Annunciation in MCR 
of EBR Air 
Conditioning Safety 
Train Switchover via 
Switches 
0-PDIS-31-211, 
0-FS-31-117 and 
-123, and 
0-TS-31-150B 

Temperature 
increases in 
the EBR 
spaces. 

None (See 
Remarks) 

Redundant AHUs C-B 
and D-B starts upon 
signal from AHUs A-A 
and B-A High Temp 
Switch TS-31-150B 

 - Humidifier Provides moisture 
to maintain the 
design Relative 
Humidity in EBR 
spaces during 
normal operation 
mode 

No 
humidificatio
n 

- Steam Boiler 
Failure 
- Steam Control 
Valve 
  Closes 
- Mechanical 
Failure- - -
Electrical 
Failure 

Moisture Indicator 
MI-31-231 on Local 
Panel L-523 

None (See 
Remarks) 

None.  (See 
Remarks) 

Maintenance of the 
relative humidity is not 
required for safe 
shutdown of plant 
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ITEM 
NO. 

COMPONENT 
IDENTIFICATION FUNCTION 

FAILURE 
MODE 

POTENTIAL 
CAUSE 

METHOD OF 
FAILURE 

DETECTION 
EFFECT ON 

SYSTEM 
EFFECT ON 

PLANT REMARKS 

 - Fan Circulates the air - Fails to 
start 
- Stops 

- Mechanical 
Failure 
- Electrical 
Failure 

Annunciation in 
MCR of EBR Air 
Conditioning Safety 
Train Switchover 
via Switches 
0-FS-31-117 and 
-123 and 
0-TS-31-150B 

Loss of air 
flow through 
AHU 

None (See 
Remarks) 

Redundant AHUs C-B 
and D-B starts upon 
signal from AHUs A-A or 
B-A Air Flow Switches 
FS-31-117 or FS-31-123 

   - Fails to 
stop or 
  start 
 

Electrical 
Failure 
 

Annunciation in 
MCR of EBR Air 
Conditioning Safety 
Train Switchover 
via Switches 
0-FS-31-117 and 
-123, and 
0-TS-31-150B 

Increased 
pressure in 
duct 

None (See 
Remarks) 

When both AHUs are 
operating, the common 
ductwork static pressure 
does not exceed 6 
inches W.G. 
safety-related duct 
design pressure 

54B Electrical Board 
Rooms (EBR) Air 
Handling Units 
(AHU) C-B and 
D-B 

       

 - Filters Filters the air Clogged Accumulation 
of dirt 

Surveillance 
PDI-31-125 and 
PDI-31-152 and 
Maintenance and 
Annunciation in 
MCR of EBR Air 
Conditioning Safety 
Train Switchover 
via Switches  

Reduced air 
flow may 
result in rise 
of space 
temperatures 
 

None (See 
Remarks) 

Surveillance (PDI-31-125 
and -152) and 
maintenance of filters in 
accordance with 
maintenance 
procedures.  Either 
Temp. Switch 
0-TS-31-157B of Flow 
Switches 0-FS-31-126 
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ITEM 
NO. 

COMPONENT 
IDENTIFICATION FUNCTION 

FAILURE 
MODE 

POTENTIAL 
CAUSE 

METHOD OF 
FAILURE 

DETECTION 
EFFECT ON 

SYSTEM 
EFFECT ON 

PLANT REMARKS 
0-FS-31-126, 0-FS-
31-154 and 
0-TS-31-157B 

and -154 starts 
redundant AHUs A-A 
and B-A 

 - Cooling Coil Cools the supply 
air 

Cooling coil 
tube break 
or crack 

- Mechanical 
Failure 

Annunciation in 
MCR of EBR Air 
Conditioning Safety 
Train Switchover 
via Switches 
0-PDIS-31-241, 
0-FS-31-126 and 
-154, and 
0-TS-31-157B 

Temperature 
increases in 
the EBR 
space 

None (See 
Remarks) 

Redundant AHUs A-A 
and B-A starts upon 
signal from AHUs C-B 
and D-B High Temp 
Switch TS-31-157B 

 - Humidifier Provides moisture 
to maintain the 
design Relative 
Humidity in EBR 
spaces during 
normal operation 
mode 

No 
humidifica-
tion 

- Steam Boiler 
Failure 
- Steam 
Control Valve 
  Closes 
- Mechanical 
Failure 
- Electrical 
Failure 

Moisture Indicator 
MI-31-261 on Local 
Panel L-524 

None (See 
Remarks) 

None.  (See 
Remarks) 

Maintenance of the 
relative humidity is not 
required for safe 
shutdown of plant 

 - Fan Circulates the air - Fails to 
start 
- Stops 

- Mechanical 
Failure 
- Electrical 
Failure 

Annunciation in 
MCR of MCR Air 
Conditioning Safety 
Train Switchover 
via Switches 0-FS-
31-126 and -154 
and 0-TS-31-157B 

Loss of air 
flow through 
AHU’s C-B 
and D-B 

None (See 
Remarks) 

Redundant AHUs A-A 
and B-A starts upon 
signal from AHUs C-B or 
D-B Air Flow Switches 
FS-31-126 or FS-31-154 

   - Fails to 
stop or 

Electrical 
Failure 

Annunciation in 
MCR of MCR Air 

Increased 
pressure in 

None (See 
Remarks) 

When both AHUs are 
operating, the common 
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ITEM 
NO. 

COMPONENT 
IDENTIFICATION FUNCTION 

FAILURE 
MODE 

POTENTIAL 
CAUSE 

METHOD OF 
FAILURE 

DETECTION 
EFFECT ON 

SYSTEM 
EFFECT ON 

PLANT REMARKS 
  start 
 

 Conditioning Safety 
Train Switchover 
via Switches 
0-FS-31-126 and 
-154, and 
0-TS-31-157B 

duct ductwork static pressure 
does not exceed 6 
inches W.G. 
safety-related duct 
design pressure 

55A Backdraft 
Dampers (2) 
0-BKD-31-2001A 
and  
0-BKD-31-2001B 
 

Prevent backflow 
from Train B 
AHUs through 
Train A air 
handling units 
when on standby 

Fails to 
open 
 

- Mechanical 
Failure 
 

Annunciation in 
MCR of EBR Air 
Conditioning Safety 
Train Switchover 
via Switches 
0-PDIS-31-211, 
0-FS-31-117 and 
-123, and 
0-TS-31-150B 

Loss of air 
flow through 
AHUs A-A 
and B-A 
 

None (See 
Remarks) 
 

Redundant AHUs C-B 
and D-B starts upon 
signal from AHUs A-A or 
B-A Air Flow Switches 
FS-31-117 and 
FS-31-123, respectively. 

Fails to 
close (AHUs 
A-A and B-A 
on standby) 

- Mechanical 
Failure 

None (See 
Remarks) 

None.  (See 
Remarks) 

Isolation Damper 
0-FCO-31-30 prevents 
the backflow 

55B Backdraft 
Dampers (2) 
0-BKD-31-3972 
and  
0-BKD-31-3973 

Prevent backflow 
from Train A 
AHUs through 
Train B air 
handling units 
when on standby 

Fails to 
open 

- Mechanical 
Failure 

Annunciation in 
MCR of EBR Air 
Conditioning Safety 
Train Switchover 
via Switches 
0-PDIS--31-241, 
0-FS-31-126 and 
-154, and 

Loss of air 
flow through 
AHUs A-A 
and B-A 

None (See 
Remarks) 

Redundant AHUs A-A 
and B-A starts upon 
signal from AHUs C-B or 
D-B Air Flow Switches 
FS-31-126 and 
FS-31-154, respectively 
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ITEM 
NO. 

COMPONENT 
IDENTIFICATION FUNCTION 

FAILURE 
MODE 

POTENTIAL 
CAUSE 

METHOD OF 
FAILURE 

DETECTION 
EFFECT ON 

SYSTEM 
EFFECT ON 

PLANT REMARKS 

Fails to 
close (AHUs 
C-B and 
D-B on 
standby) 

- Mechanical 
Failure 

0-TS-31-157B None (See 
Remarks) 

None (See 
Remarks) 

Isolation Damper 
0-FCO-31-31 prevents 
the backflow 

56 Fire Damper  
0-ISD-31-3942  

Fire barrier 
between 
Mechanical 
Equipment Room 
692.0-C2 and 
250V Battery 
Room #1 

Open during 
fire 

- Mechanical 
Failure 
 

See Remarks 
 

See Remarks 
 

See 
Remarks 

Single failures of HVAC 
systems need not  be 
postulated as being 
concurrent with fire 

Closed 
during other 
modes of 
operation 

- Mechanical 
Failure 

Surveillance and 
Maintenance 

None (See 
Remarks) 

None (See 
Remarks) 

Fire damper has dual 
fusible links 

57 Fire Damper  
0-ISD-31-3943 

Fire barrier 
between 250V 
Battery Room #1 
and 250V Battery 
Board Room #1 

Open during 
fire 

- Mechanical 
Failure 

See Remarks See Remarks See 
Remarks 

Single failures of HVAC 
systems need not be 
postulated as being 
concurrent with fire 

Closed 
during other 
modes of 
operation 

- Fusible Link 
Failure 

Surveillance and 
maintenance 

None (See 
Remarks) 

None (See 
Remarks) 

Fire damper has dual 
fusible links  
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ITEM 
NO. 

COMPONENT 
IDENTIFICATION FUNCTION 

FAILURE 
MODE 

POTENTIAL 
CAUSE 

METHOD OF 
FAILURE 

DETECTION 
EFFECT ON 

SYSTEM 
EFFECT ON 

PLANT REMARKS 

58 Fire Damper  
0-ISD-31-3944 

Fire barrier 
between 250V 
Battery Board 
Room #1 and 
250V Battery 
Board Room #2 

Open during 
fire 

- Mechanical 
failure 

See Remarks See Remarks See 
Remarks 

Single failures of HVAC 
systems need not be 
postulated as being 
concurrent with fire 

Closed 
during other 
modes of 
operation 

- Fusible Link 
Failure 

Surveillance and 
Maintenance 

None (See 
Remarks) 

None (See 
Remarks) 

Fire damper has dual 
fusible links  

59 Fire Damper  
0-ISD-31-3947  

Fire barrier 
between 250V 
Battery Board 
Room #2 and 
250V Battery 
Room #2 

Open during 
fire 

- Mechanical 
Failure 

See Remarks See Remarks See 
Remarks 

Single failures of HVAC 
systems need not be 
postulated as being 
concurrent with fire 

Closed 
during other 
modes of 
operation 

- Mechanical 
Failure 

Surveillance and 
Maintenance 

None (See 
Remarks) 

See 
Remarks 

Fire damper has dual 
fusible links  

60 Fire Damper  
0-ISD-31-3948 

Fire barrier 
between 250V 
Battery Room #2 
and 24V and 48V 
Battery Room 

Open during 
fire 

- Mechanical 
Failure 

See Remarks See Remarks See 
Remarks 

Single failures of HVAC 
systems need not be 
postulated as being 
concurrent with fire 

Closed 
during other 
modes of 
operation 

- Fusible Link 
Failure 

None (See 
Remarks) 

None (See 
Remarks) 

See 
Remarks 

Fire damper has dual 
fusible links 
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ITEM 
NO. 

COMPONENT 
IDENTIFICATION FUNCTION 

FAILURE 
MODE 

POTENTIAL 
CAUSE 

METHOD OF 
FAILURE 

DETECTION 
EFFECT ON 

SYSTEM 
EFFECT ON 

PLANT REMARKS 

61 Fire Damper  
0-ISD-31-3949  

Fire barrier 
between 24V and 
48V Battery 
Room and 24V 
and 48V Battery 
Board and 
Charge Room 

Open during 
fire 

- Mechanical 
Failure 

See Remarks See Remarks See 
Remarks 

Single failures of HVAC 
systems need not be 
postulated as being 
concurrent with fire 

Closed 
during other 
modes of 
operation 

- Mechanical 
Failure 

Surveillance and 
Maintenance 

None (See 
Remarks) 

See 
Remarks 

Fire damper has dual 
fusible links 

62 Fire Damper  
0-ISD-31-3950 

Fire barrier 
between 24V and 
48V Battery 
Board and 
Charge Room 
and Secondary 
Alarm Station 
Room 

Open during 
fire 

- Mechanical 
Failure 

See Remarks See Remarks See 
Remarks 

Single failures of HVAC 
systems need not be 
postulated as being 
concurrent with fire 

Closed 
during other 
modes of 
operation 

- Fusible Link 
Failure 

Surveillance and 
Maintenance 

None (See 
Remarks) 

See 
Remarks 

Fire damper has dual 
fusible links 

63 Fire Dampers (2) 
0-ISD-31-3976 
and 0-ISD-31-
3977 

Fire barrier 
between 
Secondary Alarm 
Station Room and 

Open during 
fire 

- Mechanical 
Failure 

See Remarks See Remarks See 
Remarks 

Single failures of HVAC 
systems need not be 
postulated as being 
concurrent with fire 
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ITEM 
NO. 

COMPONENT 
IDENTIFICATION FUNCTION 

FAILURE 
MODE 

POTENTIAL 
CAUSE 

METHOD OF 
FAILURE 

DETECTION 
EFFECT ON 

SYSTEM 
EFFECT ON 

PLANT REMARKS 
Communications 
Room 

Closed 
during other 
modes of 
operation 

- Mechanical 
Failure 

Surveillance and 
Maintenance 

None (See 
Remarks) 

See 
Remarks 

Fire damper has dual 
fusible links 

64 Fire Damper  
0-ISD-31-3970 

Fire barrier 
between Unit 1 
Auxiliary 
Instrument Room 
and the 
Mechanical 
Equipment Room 
692.0-C2 

Open during 
fire 

- Mechanical 
Failure 

See Remarks See Remarks See 
Remarks 

Single failures of HVAC 
systems need not be 
postulated as being 
concurrent with fire 

Closed 
during other 
modes of 
operation 

- Mechanical 
Failure 

Surveillance and 
Maintenance 

None (See 
Remarks) 

None (See 
Remarks) 

This fire damper has two 
independent fusible links 

65 Fire Damper  
0-ISD-31-3969  

Fire barrier 
between Unit 1 
Auxiliary 
Instrument Room 
and Computer 
Room 

Open during 
fire 

- Mechanical 
Failure 

See Remarks See Remarks See 
Remarks 

Single failures of HVAC 
system need not be 
postulated as being 
concurrent with fire 

Closed 
during other 
modes of 
operation 

- Mechanical 
Failure 

Surveillance and 
Maintenance 

None (See 
Remarks) 

None (See 
Remarks) 

Fire damper has two 
independent fusible links 
installed 

66 Fire Damper  
2-ISD-31-3955 

Fire barrier 
between 
Computer Room 
and Unit 2 

Open during 
fire 

- Mechanical 
Failure 

See Remarks See Remarks See 
Remarks 

Single failures of HVAC 
system need not be 
postulated as being 
concurrent with fire. 
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ITEM 
NO. 

COMPONENT 
IDENTIFICATION FUNCTION 

FAILURE 
MODE 

POTENTIAL 
CAUSE 

METHOD OF 
FAILURE 

DETECTION 
EFFECT ON 

SYSTEM 
EFFECT ON 

PLANT REMARKS 
Auxiliary 
Instrument Room 

Closed 
during other 
modes of 
operation 

- Fusible Link 
Failure 

Surveillance and 
Maintenance 

None (See 
Remarks) 

None (See 
Remarks) 

See Item 69B for CO2 
system spurious 
actuation 

Fire damper has dual 
fusible links 

67 Fire Damper  
0-ISD-31-4296 

Fire Barrier in 
EBR supply to 
computer room. 

Open during 
fire 

- Mechanical 
Failure 

See Remarks See Remarks See 
Remarks 

Single failures of HVAC 
system need not be 
postulated as being 
concurrent with fire 

Close 
during other 
modes of 
operation 

- Fusible Link 
Failure 

Surveillance and 
Maintenance 

None (See 
Remarks) 

None (See 
Remarks) 

Fire damper has dual 
fusible links 

68 Fire Damper  
0-ISD-31-3956  

Fire barrier 
between Unit 1 
Auxiliary 
Instrument Room 
and Computer 
Room 

Open during 
fire 

- Mechanical 
Failure 

See Remarks See Remarks See 
Remarks 

Single failures of HVAC 
system need not be 
postulated as being 
concurrent with fire.  See 
Item 69B for CO2 system 
spurious failure 

Close 
during other 
modes of 
operation 

- Fusible Link 
Failure 

Surveillance and 
Maintenance 

None (See 
Remarks) 

None (See 
Remarks) 

Fire damper has dual 
fusible links 

69A Fire Damper  Provide isolation Open during - Mechanical See Remarks See Remarks See Single failures of HVAC 
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ITEM 
NO. 

COMPONENT 
IDENTIFICATION FUNCTION 

FAILURE 
MODE 

POTENTIAL 
CAUSE 

METHOD OF 
FAILURE 

DETECTION 
EFFECT ON 

SYSTEM 
EFFECT ON 

PLANT REMARKS 
1-ISD-31-3960 of Unit 1 Auxiliary 

Instrument Room 
during CO2 fire 
extinguishing 

fire Failure Remarks system need not be 
postulated as being 
concurrent with fire.  See 
Item 69B for CO2 system 
spurious failure.  This fire 
damper has CO2 
actuator without fusible 
link 
 
See Item 69B for CO2 
system spurious failure 

69B Fire Damper 
2-ISD-31-2058 
2-ISD-31-3955 
0-ISD-31-3956 
0-ISD-31-3657 
1-ISD-31-3958 
1-ISD-31-3959 
1-ISD-31-3960 
1-ISD-31-3961 

Provide isolation 
of Unit #1 and 
Unit #2 Auxiliary 
Instrument 
Rooms and 
Computer Room 
during CO2 fire 
extinguishing. 

Closed 
during a 
spurious 
actuation of 
the CO2 
system 

- Electrical 
Failure 

Annunciation in 
MCR following a 
CO2 discharge 

Loss of 
cooling in 
Unit #1 and 
Unit #2 
Auxiliary 
Instrument 
Rooms and 
Computer 
Room 

None.  (See 
Remarks) 

Plant can be shut down 
from Auxiliary Control 
Room 

70A EBR Water 
Chiller A-A 

Cooling of chilled 
water 

Fails to start 
 

Mechanical 
Failure 

Annunciation in 
MCR of EBR Air 
Conditioning Safety 
Train Switchover 
via Switches 
0-PDIS-31-211, 
0-FS-31-117 and 
-123, and 
O-TS-31-150B 

Increase in 
chilled water 
temperature 

None.  (See 
Remarks) 

Redundant EBR air 
conditioning subsystem 
is started by any of 
Switches 0-PDIS-31-211, 
0-FS-31-117 and -123, 
and 0-TS-31-150B 

Stops Electrical 
Failure 
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ITEM 
NO. 

COMPONENT 
IDENTIFICATION FUNCTION 

FAILURE 
MODE 

POTENTIAL 
CAUSE 

METHOD OF 
FAILURE 

DETECTION 
EFFECT ON 

SYSTEM 
EFFECT ON 

PLANT REMARKS 

70B EBR Water 
Chiller B-B  

Cooling of chilled 
water 

Fails to start Mechanical 
Failure 

Annunciation in 
MCR of EBR air 
conditioning safety 
train switchover via 
Switches 
0-PDIS-31-241, 
0-FS-31-126 and 
-154, and 
0-TS-31-157B 

Increase in 
chilled water 
temperature 

None.  (See 
Remarks) 

Redundant EBR air 
conditioning subsystem 
is started by any of 
Switches 0-PDIS-31-241, 
0-FS-31-126 and -156, 
and 0-TS-31-157B 

Stops Electrical 
Failure 

 

71A EBR Chilled 
Water Circ. Pump 
A-A 

Circulate the 
chilled water 

- Fails to 
start 

- Mechanical 
Failure 

Annunciation in 
MCR of EBR air 
conditioning safety 
train switchover via 
Switch 
0-PDIS-31-211 

Loss of chilled 
water flow 

None.  (See 
Remarks) 

Redundant EBR air 
conditioning Train B is 
started by any of 
Switches 0-PDIS-31-211, 
0-FS-31-117 and -123, 
and 0-TS-31-150B 

- Stops - Electrical 
Failure 

Annunciation in 
MCR of EBR air 
conditioning safety 
train switchover via 
Switches 
0-PDIS-31-211, 
0-FS-31-117 and 
-123, and 
0-TS-31-150B 

Decrease of 
water content 
in the system 

None.  (See 
Remarks) 
 

Same as above 

Leakage 
through 
seals 

- Mechanical 
Failure 

71B EBR Chilled 
Water Circ. Pump 
B-B 

Circulate the 
chilled water 

- Fails to 
start 

- Mechanical 
Failure 

Annunciation in 
MCR of EBR air 
conditioning safety 
train switchover via 
Switch 

Loss of chilled 
water flow 

None.  (See 
Remarks) 

Redundant EBR air 
conditioning Train A is 
started by any of 
Switches 0-PDIS-31-241, 
0-FS-31-126 and -154, 
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ITEM 
NO. 

COMPONENT 
IDENTIFICATION FUNCTION 

FAILURE 
MODE 

POTENTIAL 
CAUSE 

METHOD OF 
FAILURE 

DETECTION 
EFFECT ON 

SYSTEM 
EFFECT ON 

PLANT REMARKS 
0-PDIS-31-241 and 0-TS-31-157B 

- Stops - Electrical 
Failure 

Annunciation in 
MCR of EBR air 
conditioning safety 
train switchover via 
Switches 
0-PDIS-31-241, 
0-FS-31-126 and 
-154, and 0-TS-31-
157B 

Decrease of 
water content 
in the system 

None.  (See 
Remarks) 

Same as above 

Leakage 
through 
seals 

- Mechanical 
Failure 

 None.  (See 
Remarks) 

  

72A DELETED        

72B DELETED        

73 Chilled Water 
Piping 

Provide chilled 
water system flow 
path 

Pipe break 
or crack 

- Mechanical 
Failure 

Annunciation in 
MCR of EBR air 
conditioning safety 
train switchover via 
Switches 
0-PDIS-31-211, 

Decrease of 
water content 
in the system 

None.  (See 
Remarks). 
 

Redundant EBR air 
conditioning subsystem 
is started by any of 
Switches 0-PDIS-31-177 
and -123, 0-TS-31-150B 
for Train A, and 
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ITEM 
NO. 

COMPONENT 
IDENTIFICATION FUNCTION 

FAILURE 
MODE 

POTENTIAL 
CAUSE 

METHOD OF 
FAILURE 

DETECTION 
EFFECT ON 

SYSTEM 
EFFECT ON 

PLANT REMARKS 
0-FS-31-117 and 
-123, and 
0-TS-31-150B for 
Train A, and 
0-PDIS-31-241, 
0-FS-31-126 and 
-154, and 
0-TS-31-157B for 
Train B. 

0-PDIS-31-241, 
0-FS-31-126 and -154, 
and 0-TS-31-157B for 
Train B 

74 Chilled Water 
System manual 
shut-off valves 

Provide Shut-Offs - Leakage - Mechanical 
Failure 

Annunciation in 
MCR of EBR air 
conditioning safety 
train switchover via 
Switches 
0-PDIS-31-211, 
0-FS-31-117 and 
-123, and 
0-TS-31-150B for 
Train A, and 
0-PDIS-31-241, 
0-FS-31-126 and 
-154, 
0-TS-31-157B for 
Train B 

Decrease of 
water content 
in the system 

None.  (See 
Remarks). 
 

Redundant EBR Air 
Conditioning Subsystems 
are started by any of the 
associated Switches 
0-PDIS-31-211, 
0-FS-31-117 and -123, 
and 0-TS-31-150B for 
Train A, and 
0-PDIS-31-241, 
0-FS-31-126 and -154, 
and 0-TS-31-157B for 
Train B 

75 Fire Dampers (3) 
0-ISD-31-2013, 
0-ISD-31-2018, 
and 

Fire barrier 
between Battery 
Board Rooms 
and Corridor 

Open during 
fire 

- Mechanical 
Failure 

See Remarks See Remarks See 
Remarks 

Single failures of HVAC 
system need not be 
postulated as being 
concurrent with fire. 
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ITEM 
NO. 

COMPONENT 
IDENTIFICATION FUNCTION 

FAILURE 
MODE 

POTENTIAL 
CAUSE 

METHOD OF 
FAILURE 

DETECTION 
EFFECT ON 

SYSTEM 
EFFECT ON 

PLANT REMARKS 
0-ISD-31-2029 Close 

during other 
modes of 
operation 

- Fusible Link 
Failure 

Surveillance and 
Maintenance 

None (See 
Remarks) 

None (See 
Remarks) 

Fire damper has dual 
fusible links. 

76 Fire Dampers (3) 
0-ISD-31-2010, 
0-ISD-31-2021, 
and 
0-ISD-31-2028 

Fire barrier 
between Battery 
Rooms and 
Corridor 

Open during 
fire 

- Mechanical 
Failure 

See Remarks See Remarks See 
Remarks 

Single failures of HVAC 
system need not be 
postulated as being 
concurrent with fire. 

Close 
during other 
modes of 
operation 

- Fusible Link 
Failure 

Surveillance and 
Maintenance 

None (See 
Remarks) 

None (See 
Remarks) 

Fire damper has dual 
fusible links. 

77 Fire Damper  
0-ISD-31-2024 

Fire barrier 
between 24V and 
48V Battery 
Room and 250V 
Battery Room #2 

Open during 
fire 

- Mechanical 
Failure 

See Remarks See Remarks See 
Remarks 

Single failures of HVAC 
system need not be 
postulated as being 
concurrent with fire. 

Close 
during other 
modes of 
operation 

- Fusible Link 
Failure 

Surveillance and 
Maintenance 

None (See 
Remarks) 

None (See 
Remarks) 

Fire damper has dual 
fusible links 

78 Fire Damper  
0-ISD-31-2019 

Fire barrier 
between 250V 
Battery Room #2 
and 250 Battery 

Open during 
fire 
 

- Mechanical 
Failure 

See Remarks See Remarks See 
Remarks 

Single failures of HVAC 
system need not be 
postulated as being 
concurrent with fire. 
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ITEM 
NO. 

COMPONENT 
IDENTIFICATION FUNCTION 

FAILURE 
MODE 

POTENTIAL 
CAUSE 

METHOD OF 
FAILURE 

DETECTION 
EFFECT ON 

SYSTEM 
EFFECT ON 

PLANT REMARKS 
Board Room #2 Close 

during other 
modes of 
operation 

- Mechanical 
Failure 
 

Surveillance and 
Maintenance 

None (See 
Remarks) 

None (See 
Remarks) 

Fire damper has dual 
fusible links 

79 Fire Damper  
0-ISD-31-3945 
 

Fire barrier 
between 250V 
Battery Board 
Room #2 and 
250V Battery 
Board Room #1 

Open during 
fire 

- Mechanical 
Failure 

See Remarks See Remarks See 
Remarks 

Single failures of HVAC 
system need not be 
postulated as being 
concurrent with fire. 

Close 
during other 
modes of 
operation 

- Fusible Link 
Failure 

Surveillance and 
Maintenance 

None (See 
Remarks) 

None (See 
Remarks) 

Fire damper has dual 
fusible links 

80 Fire Damper  
0-ISD-31-2012 

Fire barrier 
between 250V 
Battery Board 
Room #1 and 
250V Battery 
Room #1 

Open during 
fire 

- Mechanical 
Failure 

See Remarks See Remarks See 
Remarks 

Single failures of HVAC 
system need not be 
postulated as being 
concurrent with fire. 

Close 
during other 
modes of 
operation 

- Fusible Link 
Failure 

Surveillance and 
Maintenance 

None (See 
Remarks) 

None (See 
Remarks) 

Fire damper has dual 
fusible links. 

81 Fire Damper  
0-ISD-31-2007 

Fire barrier 
between Battery 
Room #1 and 
Mechanical 

Open during 
fire 

- Mechanical 
Failure 

See Remarks See Remarks See 
Remarks 

Single failures of HVAC 
system need not be 
postulated as being 
concurrent with fire. 



WBN-1 
 

TABLE 9.4-7  (Sheet 45 of 56) 
 

FAILURE MODES AND EFFECTS ANALYSIS CONTROL BUILDING HVAC 
 

ITEM 
NO. 

COMPONENT 
IDENTIFICATION FUNCTION 

FAILURE 
MODE 

POTENTIAL 
CAUSE 

METHOD OF 
FAILURE 

DETECTION 
EFFECT ON 

SYSTEM 
EFFECT ON 

PLANT REMARKS 
Equipment 
Room 692.0-C2 

Close 
during other 
modes of 
operation 

- Fusible Link 
Failure 

Surveillance and 
Maintenance 

None (See 
Remarks) 

None (See 
Remarks) 

Fire damper has dual 
fusible links 

82A Battery Room 
Exhaust Fan A-A 
 

Battery rooms 
exhaust to 
prevent hydrogen 
buildup 

- Fails to 
start 

- Mechanical 
Failure 

Alarm in MCR via 
Airflow Switch 
0-FS-31-402 

Loss of 
battery rooms 
exhaust 

None (See 
Remarks) 

Redundant Battery 
Exhaust Fan B-B starts 
on Low Air Flow signal 
from Fan A-A Air Flow 
Switch 0-FS-31-402 

-Stops - Electrical 
Failure 

82B Battery Room 
Exhaust Fan B-B 

Battery rooms 
exhaust to 
prevent hydrogen 
buildup 

- Fails to 
start 

- Mechanical 
Failure 

Alarm in MCR via 
Airflow Switch 
0-FS-31-401 

Loss of 
battery rooms 
exhaust 

None (See 
Remarks) 

Redundant Battery 
Exhaust Fan A-A starts 
on Low Air Flow signal 
from Fan B-B Air Flow 
Switch 0-FS-31-401 

-Stops - Electrical 
Failure 

83A Backdraft 
Damper 0-BKD-
31-2163 

Prevents 
backflow 

Fails to 
open 

- Mechanical 
Failure 

Alarms in MCR via 
Airflow Switch 
0-FS-31-402 

Loss of 
airflow path 
through 
Exhaust Fan 
B-B 

None (See 
Remarks) 

Redundant Battery 
Exhaust Fan B-B starts 
on Low Air Flow signal 
from Fan A-A Air Flow 
Switch 0-FS-31-402 

Fails to 
close 

- Mechanical 
Failure 

None.  (See 
Remarks) 

None.  (See 
Remarks) 

Isolation Damper 
0-FCO-31-28 prevents 
backflow 
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ITEM 
NO. 

COMPONENT 
IDENTIFICATION FUNCTION 

FAILURE 
MODE 

POTENTIAL 
CAUSE 

METHOD OF 
FAILURE 

DETECTION 
EFFECT ON 

SYSTEM 
EFFECT ON 

PLANT REMARKS 

83B Backdraft 
Damper 0-BKD-
31-2162 

Prevents 
backflow 

Fails to 
open 

- Mechanical 
Failure 

Alarms in MCR via 
Airflow Switch 
0-FS-31-401 

Loss of 
airflow path 
through 
Exhaust Fan 
B-B 

None (See 
Remarks) 

Redundant Battery 
Exhaust Fan A-A starts 
on Low Air Flow signal 
from Fan B-B Air Flow 
Switch 0-FS-31-401 

Fails to 
close 

- Mechanical 
Failure 

None (See 
Remarks) 

None.  (See 
Remarks) 

Isolation Damper 
0-FCO-31-29 prevents 
backflow 

84A Isolation Damper 
0-FC0-31-28 

Isolates Fan A-A 
when on standby 

Close 
during Fan 
A-A 
operation 

- Mechanical 
Failure 
- Electrical 
Failure 

Alarm in MCR via 
Airflow Switch 0-
FS-31-402 

Loss of 
Airflow Path 
through 
Exhaust Fan 
A-A 

None.  (See 
Remarks). 

Redundant Battery 
Exhaust Fan B-B starts 
on Low Air Flow signal 
from Fan A-A Air Flow 
Switch 0-FS-31-402. 

Open when 
Fan A-A is 
on Standby 

- Mechanical 
Failure 
- Electrical 
Failure 

Damper Status 
Indication on Panel 
1-M-9 in MCR via 
Limit Switch ZS-31-
28 

None (See 
Remarks) 

None.  (See 
Remarks). 

Backdraft Damper 0-
BKD-31-2163 will 
prevent backflow through 
fan. 

84B Isolation Damper 
0-FC0-31-29 

Isolates Fan B-B 
when on standby 

Close 
during Fan 
B-B 
operation 

- Mechanical 
Failure 
- Electrical 
Failure 

Alarm in MCR via 
Airflow Switch 0-
FS-31-401 
 

Loss of 
Airflow Path 
through 
Exhaust Fan 
A-A 

None.  (See 
Remarks). 

Redundant Battery 
Exhaust Fan A-A starts 
on Low Air Flow signal 
from Fan B-B Air Flow 
Switch 0-FS-31-401. 
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ITEM 
NO. 

COMPONENT 
IDENTIFICATION FUNCTION 

FAILURE 
MODE 

POTENTIAL 
CAUSE 

METHOD OF 
FAILURE 

DETECTION 
EFFECT ON 

SYSTEM 
EFFECT ON 

PLANT REMARKS 
Open when 
Fan B-B is 
on Standby 

- Mechanical 
Failure 
- Electrical 
Failure 

Damper Status 
Indication on Panel 
1-M-9 in MCR via 
Limit Switch 0-
MTR-31-29/BRE-B 

None (See 
Remarks) 

None.  (See 
Remarks) 

Backdraft Damper 0-
BKD-31-2163 will 
prevent backflow through 
fan. 

85 Fire Damper 
0-ISD-31-3940 

Fire Barrier 
between 
Mechanical 
Equipment Room 
692.0-C2 and 
Unit #1 Aux. Instr. 
Rm 708.0 C1 

Open during 
fire 

- Mechanical 
Failure 

See Remarks See Remarks See 
Remarks 

Single failures of HVAC 
system need not be 
postulated as concurrent 
with fire. 

Close 
during other 
modes of 
operation 

- Fusible Link 
Failure 

Surveillance and 
Maintenance 

None (See 
Remarks) 

None (See 
Remarks) 

Fire damper has dual 
fusible links 

86 Fire Damper 
0-ISD-31-3939 

Fire Barrier 
between Unit #1 
Aux. Instr. Room 
708.0 C1 and 
Spreading Room 

Open during 
fire 

- Mechanical 
Failure 

See Remarks See Remarks 
 

See 
Remarks 

Single failures of HVAC 
system need not be 
postulated as concurrent 
with fire. 

Close 
during other 
modes of 
operation 

- Fusible Link 
Failure 

Surveillance and 
Maintenance 

None (See 
Remarks) 

None (See 
Remarks) 

Fire damper has dual 
fusible links 

87 Fire Damper 
0-ISD-31-3932 

Fire Barrier 
between 
Spreading Room 

Open during 
fire 

- Mechanical 
Failure 

See Remarks See Remarks See 
Remarks 

Single failures of HVAC 
system need not be 
postulated as concurrent 
with fire. 
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ITEM 
NO. 

COMPONENT 
IDENTIFICATION FUNCTION 

FAILURE 
MODE 

POTENTIAL 
CAUSE 

METHOD OF 
FAILURE 

DETECTION 
EFFECT ON 

SYSTEM 
EFFECT ON 

PLANT REMARKS 
and MCRHZ Close 

during other 
modes of 
operation 

- Fusible Link 
Failure 

Surveillance and 
Maintenance 

None (See 
Remarks) 

None (See 
Remarks) 

Fire damper has dual 
fusible links 

88 Tornado Damper 
0-FC0-31-14 

Isolation during 
Tornado Event 

Fails to 
close during 
Tornado 
Event 

Mechanical 
failure 
Electrical 
Failure 

Status Indication in 
Equip. Rm. Via 
Limit Switch ZS-31-
14 

None (See 
Remarks) 

None.  (See 
Remarks). 

Redundant Tornado 
Damper 0-FC0-31-13 
powered from Train A 
and installed in series 
accomplishes isolation 
during Tornado Event 

  Isolates exhaust 
from Battery 
Room exhaust 
fans A-A and B-
B1 

Spuriously 
closes 

Electrical 
failure 

Loss of flow alarm 
in MCR zone 
switches ZS-31-13 
and -14 

Loss of 
ventilation for 
Battery 
Rooms 

None.  (See 
Remarks). 

Operator turns on 
redundant exhaust fan 
C-B 

89 Tornado Damper 
0-FC0-31-13 

Isolation during 
Tornado Event 

Fails to 
close during 
Tornado 
Event 

Mechanical 
Failure 
Electrical 
Failure 

Status Indication in 
Mechanical Equip. 
Rm. Via Limit 
Switch ZS-31-13 

None (See 
Remarks) 

None.  (See 
Remarks). 

Redundant Tornado 
Damper 0-FC0-31-14 
powered from Train B 
and installed in series 
accomplishes isolation 
during Tornado Event 

  Isolates exhaust 
from Battery 
Room exhaust 
fans B-B and B-
B1 

Spuriously 
closes 

Electrical 
failure 

Loss of flow alarm 
in MCR zone 
switches ZS-31-13 
and -14 

Loss of 
ventilation for 
Battery 
Rooms 

None.  (See 
Remarks). 

Operator turns on 
redundant exhaust fan 
C-B 

90 Spreading Room 
Supply Fan 

Supply of 
Ventilation Air to 

Fails to Stop 
on CRI 

Electrical 
Failure 

 Non (See 
Remarks) 

None (See 
Remarks) 

Isolation Damper 0-
=FCO-31-9 & -10 are 
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ITEM 
NO. 

COMPONENT 
IDENTIFICATION FUNCTION 

FAILURE 
MODE 

POTENTIAL 
CAUSE 

METHOD OF 
FAILURE 

DETECTION 
EFFECT ON 

SYSTEM 
EFFECT ON 

PLANT REMARKS 
Spreading Room signal closed during CRI and 

no air is supplied to 
Spreading Room. 

90A Spreading Room 
non-safety Supply 
Fan and Isolation 
Damper 0-FC0-
31-10 or 0-FC0-
31-9 

Fan:  Supply 
ventilation air to 
spreading room 
dampers:  
Provide isolation 
of MCRHZ from 
spreading room 

Failure of 
the 
nonsafety 
related fan 
to stop 
concurrent 
with failure 
of one of 
the two 
dampers 
failing to 
close on a 
CRI signal 

Mechanical 
Failure 
Electrical 
Failure 

Surveillance and 
Maintenance for 
fan.  Status 
indication in MCR 
on Panel 1-M-9 for 
dampers. 

None (See 
Remarks) 

None (See 
Remarks) 

Amount of outleakage 
generated by this failure 
will not increase the total 
MCRHZ outleakage 
beyond the maximum 
allowable make-up air 
quantity.  Therefore, the 
positive pressure of 1/8" 
wg minimum is 
maintained even under 
this failure condition 

91 Isolation Damper 
0-FC0-31-10 

Isolation of 
MCRHZ from 
Spreading Room 

Open during 
CRI 

Mechanical 
Failure 
Electrical 
Failure 

Status Indication in 
MCR on Panel 1-M-
9 via Limit Switch 
ZS-31-10 

None (See 
Remarks) 

None (See 
Remarks) 

Redundant Safety Train 
B Isolation Valve 0-FC0-
31-9 installed in series 
will be closed during CRI 
to provide isolation 

92 Isolation Damper 
0-FC0-31-9 

Isolation of 
MCRHZ from 
Spreading Room 

Open during 
CRI 

Mechanical 
Failure 
Electrical 
Failure 

Status Indication in 
MCR on Panel 1-M-
9 via Limit Switch 
ZS-31-9 

None (See 
Remarks) 

None (See 
Remarks) 

Redundant Safety Train 
A Isolation Valve 0-FC0-
31-10 installed in series 
will be closed during CRI 
to provide isolation 
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ITEM 
NO. 

COMPONENT 
IDENTIFICATION FUNCTION 

FAILURE 
MODE 

POTENTIAL 
CAUSE 

METHOD OF 
FAILURE 

DETECTION 
EFFECT ON 

SYSTEM 
EFFECT ON 

PLANT REMARKS 

93 Fire Damper 
0-ISD-31-3933 

Fire barrier 
between 
Mechanical 
Equipment Room 
and Spreading 
Room 

Open during 
fire 

Mechanical 
Failure 

See Remarks See Remarks See 
Remarks 

Single failures of HVAC 
system need not be 
postulated as being 
concurrent with fire 

Close Mechanical 
Failure 

Surveillance and 
Maintenance  

None (See 
Remarks) 

None (See 
Remarks) 

Spreading Room 
ventilation is isolated 
during CRI 

94 Spreading Room 
Exhaust Fans (2-
100%) A-A & B-B 

Exhaust of 
Spreading Room 

Fails to stop 
during CRI 

- Electrical 
Failure 

 None (See 
Remarks) 

None (See 
Remarks) 

Isolation Dampers 0-
FC0-31-9 and 0-FC0-31-
10 are closed during CRI 

95 Isolation 
Dampers 0-FC0-
31-25 for  
Fan A-A and 0-
FC0-31-26 for 
Fan B-B 

Isolation of 
Spreading Room 
from outside 

Open during 
CRI 

- Mechanical 
Failure 
- Electrical 
Failure 

Status Indication in 
MCR on Panel 1-M-
9 via Limit Switches 
ZS-31-25 & ZS-31-
26 

None (See 
Remarks) 

None (See 
Remarks) 

The fans are stopped 
during CRI 

96 Backdraft 
Damper 0-BKD-
31-2152 

Prevent backflow 
to Spreading 
Room 

Open during 
CRI 

- Mechanical 
Failure 

Surveillance and 
Maintenance 

None (See 
Remarks) 

None (See 
Remarks) 

Isolation Dampers 0-
FC0-31-25 and 0-FC0-
31-26 are closed during 
CRI 

97 Fire Damper 
0-ISD-31-3953 

Fire barrier 
between 
Spreading Room 
and Turbine 

Open during 
fire 

- Mechanical 
Failure 

See Remarks See Remarks See 
Remarks 

Single failures of HVAC 
system need not be 
postulated as being 
concurrent with fire 
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ITEM 
NO. 

COMPONENT 
IDENTIFICATION FUNCTION 

FAILURE 
MODE 

POTENTIAL 
CAUSE 

METHOD OF 
FAILURE 

DETECTION 
EFFECT ON 

SYSTEM 
EFFECT ON 

PLANT REMARKS 
Room Closed 

during other 
modes of 
operation 

Surveillance 
and 
Maintenance  

Surveillance and 
Maintenance  

None (See 
Remarks) 

None (See 
Remarks) 

Spreading Room 
ventilation is isolated 
during CRI 

98 Tornado Damper 
0-FC0-31-24 
(Train B) 

Isolation during 
Tornado Event 

Fails to 
close during 
Tornado 
Event 

Mechanical 
Failure 
Electrical 
Failure 

Status Indication in 
Mech Equip Room 
via Limit Switch ZS-
31-24 

None (See 
Remarks) 

None (See 
Remarks) 

Redundant Tornado 
Damper 0-FC0-31-23 
powered from Train A 
and installed in series 
accomplishes isolation 
during Tornado Event 

  Isolates Battery 
Room exhaust 
fans C-B and 
spreading room 
exhausts 

Closes 
spuriously 

Electrical 
failure 

Loss of flow alarm 
in MCR, zone 
switches ZS-31-23, 
-24 

Loss of 
ventilation for 
spreading 
room (Battery 
Rm fan C-B is 
idle) 

None (See 
Remarks 

Spreading Room 
ventilation is not 
essential and battery Rm 
exhaust Fan C-B does 
not normally run. 

99 Tornado Damper 
0-FC0-31-23 
(Train A) 

Isolation during 
Tornado Event 

Fails to 
close during 
Tornado 
Event 

Mechanical 
Failure 
Electrical 
Failure 

Status Indication in 
Mech Equip Room 
via Limit Switch ZS-
31-23 

None (See 
Remarks) 

None (See 
Remarks) 

Redundant Tornado 
Damper 0-FC0-31-24 
powered from Train B 
and installed in series 
accomplishes isolation 
during Tornado Event 

  Isolates Battery 
Room exhaust 
fans C-B and 
spreading room 
exhausts 

Closes 
spuriously 

Electrical 
failure 

Loss of flow alarm 
in MCR, zone 
switches ZS-31-23, 
-24  

Loss of 
ventilation for 
spreading 
room (Battery 
Rm fan C-B is 
idle) 

None (See 
Remarks 

Spreading Room 
ventilation is not 
essential and battery Rm 
exhaust Fan C-B does 
not normally run. 
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ITEM 
NO. 

COMPONENT 
IDENTIFICATION FUNCTION 

FAILURE 
MODE 

POTENTIAL 
CAUSE 

METHOD OF 
FAILURE 

DETECTION 
EFFECT ON 

SYSTEM 
EFFECT ON 

PLANT REMARKS 

100 Toilet & Locker 
Room Exhaust 
Fan 

Provide exhaust 
of toilets and 
lockers 

Fails to stop 
during CRI 

Electrical 
Failure 

Surveillance and 
Maintenance 

None (See 
Remarks) 

None (See 
Remarks) 

Isolation Dampers 0-
FC0-31-16 and -17 will 
close during CRI and 
prevent exhaust air flow 
during CRI 

100A Toilet & Locker 
Room non-safety 
Exhaust Fan & 
Isolation Damper  
0-FCO-31-17 or   
     0-FCO-31-16 

Fan: Provides 
exhaust of toilets 
& lockers.  
Dampers: Provide 
isolation of 
MCRHZ from 
outside during 
CRI 

Failure of 
the 
nonsafety 
related fan 
to stop 
concurrent 
with failure 
of one of 
the two 
dampers 
failing to 
close on a 
CRI signal 

Mechanical 
Failure 
Electrical 
Failure 

Maintenance for 
fan.  Status 
indication in MCR 
on Panel 1-M-9 for 
dampers 

None (See 
Remarks) 

None (See 
Remarks) 

Amount of outleakage 
generated by this failure 
will not increase the total 
MCRHZ outleakage 
beyond the maximum 
allowable make-up air 
quantity.  Therefore, the 
positive pressure of 1/8" 
wg minimum is 
maintained even under 
this failure condition 

101 Isolation Damper 
0- FCO-31-17 

Isolation of 
MCRHZ during 
CRI from outside 

Open during 
CRI 

Mechanical 
Failure 
Electrical 
Failure 

Status Indication in 
Control Room on 
Panel 1-M-9 via 
Limit Switch ZS-31-
17 

None (See 
Remarks) 

None (See 
remarks) 

Redundant Safety Train 
B Isolation Damper 0-
FCO-31-16 will be closed 
during CRI 

102 Tornado Damper 
0-FCO-31-16 

Isolation of 
MCRHZ during 
CRI from outside 

Open during 
CRI 

Mechanical 
Failure 
Electrical 
Failure 

Status Indication in 
Control Room on 
Panel 1-M-9 via 
Limit Switch ZS-31-
16 

None (See 
Remarks) 

None (See 
Remarks) 

Redundant Safety Train 
A     Isolation Damper 0-
FCO-31-17 will be closed 
during CRI 
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ITEM 
NO. 

COMPONENT 
IDENTIFICATION FUNCTION 

FAILURE 
MODE 

POTENTIAL 
CAUSE 

METHOD OF 
FAILURE 

DETECTION 
EFFECT ON 

SYSTEM 
EFFECT ON 

PLANT REMARKS 

103 Tornado Damper 
0-FCO-31-18 
(Train B) 

Isolation of 
MCRHZ during 
Tornado Event 

Fails to 
close during 
Tornado 
Event 

Mechanical 
Failure 
Electrical 
Failure 

Status Indication 
via Limit Switch ZS-
31-18 

None (See 
Remarks) 

None (See 
Remarks) 

Redundant Tornado 
Damper 0-FCO-31-15 
powered from Train A 
and installed in series 
accomplishes isolation 
during Tornado Event 

104 Tornado Damper 
0-FCO-31-15 
(Train A) 

Isolation of 
MCRHZ during 
Tornado Event 

Fails to 
close during 
Tornado 
Event 

Mechanical 
Failure 
Electrical 
Failure 

Status Indication 
via Limit Switch ZS-
31-15 

None (See 
Remarks) 

None (See 
Remarks) 

Redundant Tornado 
Damper 0-FCO-31-18 
powered from Train B 
and installed in series 
accomplishes isolation 
during Tornado Event 

105A Emergency 
Power to Train A 

Provide power to 
the Control 
Building HVAC 
System Train A 

Power Train 
A fails 

Mechanical 
Failure 
(Diesel 
Generator 
Failure) 
Electrical 
Failure 

Alarm/indication in 
MCR 

Loss of Train 
A Control 
Building 
HVAC 
Systems 

None (See 
Remarks)  

Redundant Train B 
Control Building HVAC 
System with its Train B 
electrical power is 
available 

105B Emergency 
Power to Train B 

Provide power to 
the Control 
Building HVAC 
System Train B 

Power Train 
B fails 

Mechanical 
Failure 
(Diesel 
Generator 
Failure) 
Electrical 
Failure 

Alarm/indication in 
MCR 

Loss of Train 
B Control 
Building 
HVAC 
Systems 

None (See 
Remarks) 

Redundant Train A 
Control Building HVAC 
System with its Train A 
electrical power is 
available  

106A Auxiliary Control 
Air System Train 

Provide safety 
related control air 

Loss of 
Auxiliary Air 

Mechanical 
Failure 

Alarm/indication in 
MCR 

Loss of Train 
A Control 

None (See 
Remarks) 

Redundant Train B 
Control Building HVAC 
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ITEM 
NO. 

COMPONENT 
IDENTIFICATION FUNCTION 

FAILURE 
MODE 

POTENTIAL 
CAUSE 

METHOD OF 
FAILURE 

DETECTION 
EFFECT ON 

SYSTEM 
EFFECT ON 

PLANT REMARKS 
A to Train A valves, 

dampers and 
instruments 

System 
Train A 

Electrical 
Failure 

Building 
HVAC 
Systems 

System with Train B Aux. 
Control Air System is 
available 

106B Auxiliary Control 
Air System Train 
B 

Provide safety 
related control air 
to Train B valves, 
dampers and 
instruments 

Loss of 
Auxiliary Air 
System 
Train B 

Mechanical 
Failure 
Electrical 
Failure 

Alarm/indication in 
MCR 

Loss of Train 
B Control 
Building 
HVAC 
Systems 

None (See 
Remarks) 

Redundant Train A 
Control Building HVAC 
System with Train A Aux. 
Control Air System is 
available 

107 Roof ventilators 
1-FAN-30-912, -
913, -916, -917 & 
-918 on Board 1A 
 
1-FAN-30-909, -
910, -911, -914, 
& -915 on Board 
1B 
 
2-FAN-30-912, -
913, -916, -917 & 
-918 on Board 2A 
 
2-FAN-30-909, -

Provide Turbine 
Building El 755' 
ventilation 

Loss of 
power to 
Board 1A 

Electrical Surveillance and 
maintenance 

None (See 
Remarks) 

None.  (See 
Remarks) 

Loss of power to Board 
1A stops five roof 
ventilators and north 
supply Fan 1, and results 
in operation of 15 roof 
ventilators @ 28,500 cfm 
each and north supply 
Fan 2 @ 68,000 cfm and 
2 south supply fans @ 
35,000 cfm each 
resulting in lower than 
atmospheric pressure 
(68,000 + 2x35,000 - 
15X28,500 = -289,500 
cfm) 
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ITEM 
NO. 

COMPONENT 
IDENTIFICATION FUNCTION 

FAILURE 
MODE 

POTENTIAL 
CAUSE 

METHOD OF 
FAILURE 

DETECTION 
EFFECT ON 

SYSTEM 
EFFECT ON 

PLANT REMARKS 
910, -911, -914, 
& -915 on Board 
2B 
 
North El 755 
Supply Fan 1, 1-
FAN-30-924 on 
Board 1A 
 
South El 755 
Supply Fan 1, 1-
FAN-30-921 on 
Board 1B 
 
North El 755 
Supply Fan 2, 2-
FAN-30-924 on 
Board 2A 
 
South El 755 
Supply Fan 2, 2-
FAN-30-921 on 
Board 2B 

Loss of 
power to 
Board 1B 

Surveillance and 
maintenance 

None.  (See 
Remarks) 

None.  (See 
Remarks) 

Loss of power to Board 
1B stops five roof 
ventilators and south 
supply Fan 1, and results 
in operation of 15 roof 
ventilators @ 28,500 cfm 
each and 2 north supply 
fans @ 68,000 cfm each 
and one South supply 
fan @ 35,000 cfm 
resulting in lower than 
atmospheric pressure 
(2x68,000 cfm + 35,000 - 
15X28,500 cfm =  -
256,500 cfm) 

Loss of 
power to 
Board 1B 
and 2B 

Surveillance and 
maintenance 

None.  (See 
Remarks) 

None.  (See 
Remarks) 

Loss of power to Board 
1B and 2B stops 10 roof 
vents and 2 south supply 
fans and results in 
operation of 10 roof 
vents @ 28,500 cfm 
each and 2 north supply 
fans @ 35,000 cfm each 
resulting in lower than 
atmospheric pressure 
(2x68,000 cfm - 10-
28,500 = -149,000 cfm) 
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Note: 
 
1.  Refer to TVA Calculation No. TI-639. 
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FAILURE MODES AND EFFECTS ANALYSIS FOR ACTIVE FAILURES 
SUBSYSTEM:  AUXILIARY BUILDING GENERAL VENTILATION 

 

Item 
No. 

Component 
Identification Function 

Failure 
Mode Potential Cause 

Method 
of Failure 
Detection 

Effect on 
System 

Effect on 
Plant Remarks 

01 1-FAN-30-
103 
 
Aux. Bldg. 
General 
Supply Fan 
1A and 
associated 
isolation 
Dampers 1-
FCO-30-86,  
-87, -106 
and -107. 

Fan to stop 
and remain 
stopped 
during 
DBE's.  
Dampers to 
close and 
remain 
closed 
during DBE's 
to prevent 
flow of 
supply air to 
the Aux. 
Bldg. after 
an ABI 
signal. 

Fan fails to 
stop and 
one 
damper 
fails to 
close 
during an 
ABI 
emergency 

Fan:  Spurious 
operation, ABI or 
RAD detection high 
temperature signal 
failure, hot short in 
control wiring.  
Operator error 
(handswitch placed 
in wrong position). 
 
Damper:  
Mechanical failure, 
control wiring or 
contact failures. 
Handswitch failure 
to spring return 
from open to A-
Auto. 

Indicatin
g lights 
in MCR 
for Fan 
1A 
running 
indicating 
lights in 
MCR for 
damper. 

Increased 
in-leakage 
within the 
ABSCE. 
 
Potential 
loss of the 
required 
negative 
pressure 
level within 
the ABSCE. 
 Potential 
loss of duct/ 
damper 
pressure 
integrity. 

None.  
(See 
Remarks) 

1.Supply fan is not safety- 
related but is required to stop 
running during a DBE. 
2.The fan and isolation dampers 
separately receive 
independently trained ABI or 
RAD detection signals. 
3.If the additional in-leakage 
through the fan/damper disturbs 
the system to a point that one 
ABGTS filtration unit cannot 
maintain the design negative 
pressure level, the standby 
ABGTS filtration unit will start in 
order to handle the additional in-
leakage and to maintain the 
required negative pressure 
level. 
4.Pressure differential across 
the duct/damper assembly is 
acceptable. 
5. The spurious operation of the 
supply fans and failure of one 
damper will not affect the safe 
shutdown of the plant, in 
accordance with analyses and 
test results.   

   Fan fails to 
stop with 
one safety-
related 

Same as above, 
plus the non-safety 
building heating 
system is not 

Same as 
above. 

AB air 
intake room 
temperature 
may reach 

None. 
(See 
Remarks) 

An analysis has shown that the 
low temperature condition inside 
the AB air intake room would 
have no adverse impact on the 
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Item 
No. 

Component 
Identification Function 

Failure 
Mode Potential Cause 

Method 
of Failure 
Detection 

Effect on 
System 

Effect on 
Plant Remarks 

isolation 
damper 
failed open 
during the 
minimum 
outside 
design 
conditions  

operating. the 
minimum 
outside 
design 
temperature 
of 13°F. 

ability of the plant to cope with 
an accident situation. 

2 1-FAN-30-
103 
 
Aux. Bldg. 
General 
Supply Fan 
1A and 
ABGTS 
Exhaust Fan 
A-A or B-B 

Supply fan to 
stop and to 
remain 
stopped 
during 
DBE's.  To 
prevent flow 
of supply air 
to the AB. by 
stopping on 
an ABI 
signal.  
ABGTS fan 
operates to 
maintain a 
negative 
pressure in 
the ABSCE 
relative to 
the outside 
environ. 

Supply fan 
fails to 
stop; 
spuriously 
operates.  
One 
ABGTS 
fan fails to 
start or 
fails to run. 
 

For Supply Fan:  
spurious operation, 
ABI or RAD 
detection high 
temperature signal 
failure, hot short in 
control wiring.  
Operator error 
(handswitch placed 
in wrong position). 
 
For ABGTS Fan:  
Mechanical failure, 
train power failure, 
train signal failure. 

Indicatin
g lights 
in the 
MCR. 

Increase in 
in-leakage 
within the 
ABSCE. 
 
Potential 
loss of the 
required 
negative 
pressure 
level within 
the ABSCE. 
Loss of 
redundancy 
in the 
ABGTS. 

None.  
(See 
Remarks) 

1.Supply fan is not safety- 
related but is required to stop 
running during a DBE.  
Therefore, the only failure 
having a potential effect on the 
safety functions of the Aux. 
Bldg. HVAC system is spurious 
operation or failure to stop. 
2. Supply fan failure concurrent 
with an ABGTS failure during a 
LOCA and FHA has been 
determined not to be credible.  
In addition, an analysis has 
shown that ABGTS safety 
functions will not be impeded by 
failures in ABI signals or 
spurious actuation of AB 
general supply fans. 

3 2-FAN-30-
105 

Fan to stop 
and remain 

Fan fails to 
stop and 

Fan:  Spurious 
operation, ABI or 

Indicatin
g lights 

Increased 
in-leakage 

None. 
(See 

1. Supply fan is not safety- 
related but is required to stop 
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Item 
No. 

Component 
Identification Function 

Failure 
Mode Potential Cause 

Method 
of Failure 
Detection 

Effect on 
System 

Effect on 
Plant Remarks 

 
Aux. Bldg. 
General 
Supply Fan 
2B and 
associated 
isolation 
Dampers  
2-FCO-30-
21, -22, -
108,  
-109. 

stopped 
during 
DBE's.  
Dampers to 
close and 
remain 
closed 
during DBE's 
to prevent 
flow of 
supply air to 
the Aux. 
Bldg. after 
an ABI 
signal. 

one 
damper 
fails to 
close 
during an 
ABI 
emergency
. 

RAD detection, 
high temperature 
signal failure, hot 
short in control 
wiring, Operator 
error (handswitch 
placed in wrong 
position). 
 
Damper:  
Mechanical failure, 
control wiring or 
contact failures. 
Handswitch failure 
to spring return 
from open to A-
Auto. 

in MCR 
for Fan 
2B 
running 
indicating 
lights in 
MCR for 
damper. 

within the 
ABSCE. 
 
Potential 
loss of the 
required 
negative 
pressure 
level within 
the ABSCE. 
 Potential 
loss of 
duct/dampe
r pressure 
integrity. 

Remarks) running during a DBE. 
2. The fan and isolation 
dampers separately receive 
independently trained ABI or 
RAD detection signals. 
3. If the additional in-leakage 
through the fan/damper disturbs 
the system to a point that one 
ABGTS filtration unit cannot 
maintain the design negative 
pressure level, the standby 
ABGTS filtration unit will start in 
order to handle the additional in-
leakage and to maintain the 
required negative pressure 
level. 
4. Pressure differential across 
the duct/damper assembly is 
acceptable.  
5. The spurious operation of the 
supply fans and failure of one 
damper will not affect the safe 
shut down of the plant, in 
accordance with analyses and 
test results. 

   Fan fails to 
stop with 
one safety-
related 
isolation 
damper 

Same as above, 
plus the non-safety 
building heating 
system is not 
operating. 

Same as 
above 

AB air 
intake room 
temperature 
may reach 
the 
minimum 

None. 
(See 
Remarks) 

An analysis has shown that the 
low temperature condition inside 
the AB air intake room would 
have no adverse impact on the 
ability of the plant to cope with 
an accident situation. 
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Item 
No. 

Component 
Identification Function 

Failure 
Mode Potential Cause 

Method 
of Failure 
Detection 

Effect on 
System 

Effect on 
Plant Remarks 

failed open 
during the 
minimum 
outside 
design 
conditions 

outside 
design 
temperature 
of 13°F. 

4 2-FAN-30-
105 
 
Aux. Bldg. 
General 
Supply Fan 
2B and 
ABGTS 
Exhaust Fan 
A-A or B-B 

Supply fan to 
stop and to 
remain 
stopped 
during 
DBE's.  To 
prevent flow 
of supply air 
to the Aux. 
Bldg. by 
stopping on 
an ABI 
signal.  
ABGTS Fan 
operates to 
maintain a 
negative 
pressure in 
the ABSCE 
relative to 
the outside 
environment. 

Supply fan 
fails to 
stop; 
spuriously 
operates.  
One 
ABGTS 
fan fails to 
start or 
fails to run. 
 

For Supply Fan:  
spurious operation. 
ABI or RAD 
detection, high 
temperature signal 
failure, hot short in 
control wiring, 
Operator error 
(handswitch placed 
in wrong position). 
 
For ABGTS Fan:  
Mechanical failure, 
train power failure, 
train signal failure. 

Indicatin
g lights 
in the 
MCR. 

Increase in 
in-leakage 
within the 
ABSCE. 
 
Potential 
loss of the 
required 
negative 
pressure 
level within 
the ABSCE. 
 Loss of 
redundancy 
in the 
ABGTS. 

None.  
(See 
Remarks) 

1. Supply fan is not safety- 
related but is required to stop 
running during a DBE.  
Therefore, the only failure 
having a potential effect on the 
safety functions of the Aux. 
Bldg. HVAC system is spurious 
operation or failure to stop. 
2. Supply fan failure concurrent 
with an ABGTS failure during a 
LOCA or FHA has been 
determined not to be credible.  
Also, see remark No. 2 for Item 
2. 

5 1-FAN-30-
102 
 

Fan to stop 
and remain 
stopped 

Fan fails to 
stop and 
one 

Fan:  Spurious 
operation, ABI or 
RAD detection, 

Indicatin
g lights 
in MCR 

Increased 
in-leakage 
within the 

None.  
(See 
Remarks) 

1. Supply fan is not safety- 
related but is required to stop 
running during a DBE. 
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Item 
No. 

Component 
Identification Function 

Failure 
Mode Potential Cause 

Method 
of Failure 
Detection 

Effect on 
System 

Effect on 
Plant Remarks 

Aux. Bldg. 
General 
Supply Fan 
1B and 
associated 
isolation 
Dampers  
1-FCO-30-
86, -87, -106 
and -107 

during 
DBE's.  
Dampers to 
close and 
remain 
closed 
during DBE's 
to prevent 
flow of 
supply air to 
the Aux. 
Bldg. after 
an ABI 
signal. 

damper 
fails to 
close 
during an 
ABI 
emergency
. 

high temperature 
signal failure, hot 
short in control 
wiring, Operator 
error (handswitch 
placed in wrong 
position). 
 
Damper:  
Mechanical failure, 
control wiring or 
contact failures.  
Handswitch failure 
to spring return 
from open to A-
Auto. 

for Fan 
1B 
running 
indicating 
lights in 
MCR for 
damper. 

ABSCE. 
 
Potential 
loss of the 
required 
negative 
pressure 
level within 
the ABSCE. 
 Potential 
loss of 
duct/dampe
r pressure 
integrity. 

2. The fan and isolation 
dampers separately receive 
independently trained ABI or 
RAD detection signals. 
3. If the additional in-leakage 
through the fan/damper disturbs 
the system to a point that one 
ABGTS filtration unit cannot 
maintain the design negative 
pressure level, the standby 
ABGTS filtration unit will start in 
order to handle the additional in-
leakage and to maintain the 
required negative pressure 
level. 
4. Pressure differential across 
the duct/damper assembly is 
acceptable. 5.  The spurious 
operation of the supply fans and 
failure of one damper will not 
affect the safe shut down of the 
plant, in accordance with 
analyses and test results. 

   Fan fails to 
stop with 
one safety-
related 
isolation 
damper 
failed open 
during the 

Same as above, 
plus the non-safety 
building heating 
system is not 
operating 

Same as 
above. 

AB air 
intake room 
temperature 
may reach 
the 
minimum 
outside 
design 

None. 
(See 
Remarks) 

An analysis has shown that the 
low temperature condition inside 
the AB air intake room would 
have no adverse impact on the 
ability of the plant to cope with 
an accident situation. 
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Item 
No. 

Component 
Identification Function 

Failure 
Mode Potential Cause 

Method 
of Failure 
Detection 

Effect on 
System 

Effect on 
Plant Remarks 

minimum 
outside 
design 
conditions 

temperature 
of 13°F. 

6 1-FAN-30-
102 
 
Aux. Bldg. 
General 
Supply Fan 
1B and 
ABGTS 
Exhaust Fan 
A-A or B-B 

Supply fan to 
stop and to 
remain 
stopped 
during 
DBE's.  To 
prevent flow 
of supply air 
to the Aux. 
Bldg. by 
stopping on 
an ABI 
signal.  
ABGTS Fan 
operates to 
maintain a 
negative 
pressure in 
the ABSCE 
relative to 
the outside 
environment. 

Supply fan 
fails to 
stop; 
spuriously 
operates.  
One 
ABGTS 
fan fails to 
start or 
fails to run. 
 

For Supply Fan:  
spurious operation, 
ABI or RAD 
detection, high 
temperature signal 
failure, hot short in 
control wiring,  
Operator error 
(handswitch placed 
in wrong position). 
 
For ABGTS Fan:  
Mechanical failure, 
train power failure, 
train signal failure. 

Indicatin
g lights 
in the 
MCR. 

Increase in 
in-leakage 
within the 
ABSCE. 
 
Potential 
loss of the 
required 
negative 
pressure 
level within 
the ABSCE. 
Loss of 
redundancy 
in the 
ABGTS. 

None. 
(See 
Remarks) 

1. Supply fan is not safety- 
related but is required to stop 
running during a DBE.  
Therefore, the only failure 
having a potential effect on the 
safety functions of the Aux. 
Bldg. HVAC system is spurious 
operation or failure to stop. 
2. Supply fan failure concurrent 
with an ABGTS failure during a 
LOCA or FHA has been 
determined not to be credible.  
Also, see remark No. 2 for Item 
2. 

7 2-FAN-30-
104 
 
Aux. Bldg. 
General 

Fan to stop 
and remain 
stopped 
during 
DBE's.  

Fan fails to 
stop and 
one 
damper 
fails to 

Fan:  Spurious 
operation, ABI or 
RAD detection, 
high temperature 
signal failure, hot 

Indicatin
g lights 
in MCR 
for Fan 
2A 

Increased 
in-leakage 
within the 
ABSCE. 
 

None.  
(See 
Remarks)
. 

1. Supply fan is not safety- 
related but is required to stop 
running during a DBE. 
2. The fan and isolation 
dampers separately receive 
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Item 
No. 

Component 
Identification Function 

Failure 
Mode Potential Cause 

Method 
of Failure 
Detection 

Effect on 
System 

Effect on 
Plant Remarks 

Supply Fan 
2A and 
associated 
isolation 
Dampers  
2-FCO-30-
21, -22, -108 
and -109 

Dampers to 
close and 
remain 
closed 
during DBE's 
to prevent 
flow of 
supply air to 
the Aux. 
Bldg. after 
an ABI 
signal. 

close 
during an 
ABI 
emergency
. 

short in control 
wiring, Operator 
error (handswitch 
placed in wrong 
position). 
 
 
Damper:  
Mechanical failure, 
control wiring or 
contact failures.  
Handswitch failure 
to spring return 
from open to A-
Auto. 

running 
indicating 
lights in 
MCR for 
damper. 

Potential 
loss of the 
required 
negative 
pressure 
level within 
the ABSCE. 
 Potential 
loss of duct/ 
damper 
pressure 
integrity. 

independently trained ABI or 
RAD detection signals. 
3. If the additional in-leakage 
through the fan/damper disturbs 
the system to a point that one 
ABGTS filtration unit cannot 
maintain the design negative 
pressure level, the standby 
ABGTS filtration unit will start in 
order to handle the additional in-
leakage and to maintain the 
required negative pressure 
level. 
4. Pressure differential across 
the duct/damper assembly is 
acceptable. 
5.  The spurious operation of 
the supply fans and failure of 
one damper will not affect the 
safe shut down of the plant, in 
accordance with analyses and 
test results. 

   Fan fails to 
stop with 
one safety-
related 
isolation 
damper 
failed open 
during the 
minimum 

Same as above, 
plus the non-safety 
building heating 
system is not 
operating. 

Same as 
above. 

AB air 
intake room 
temperature 
may reach 
the 
minimum 
outside 
design 
temperature 

None. 
(See 
Remarks) 

An analysis has shown that the 
low temperature condition inside 
the AB air intake room would 
have no adverse impact on the 
ability of the plant to cope with 
an accident situation. 
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Item 
No. 

Component 
Identification Function 

Failure 
Mode Potential Cause 

Method 
of Failure 
Detection 

Effect on 
System 

Effect on 
Plant Remarks 

outside 
design 
conditions 

of 13°F. 

8 2-FAN-30-
104 
 
Aux. Bldg. 
General 
Supply Fan 
2A and 
ABGTS 
Exhaust Fan 
A-A or B-B 

Supply fan to 
stop and to 
remain 
stopped 
during 
DBE's.  To 
prevent flow 
of supply air 
to the Aux 
Bldg by 
stopping on 
an ABI 
signal. 
ABGTS Fan 
operates to 
maintain a 
negative 
pressure in 
the ABSCE 
relative to 
the outside 
environment. 

Supply fan 
fails to 
stop; 
spuriously 
operates.  
One 
ABGTS 
fan fails to 
start or 
fails to run. 
 

For Supply Fan:  
spurious operation, 
ABI or RAD 
detection, high 
temperature signal 
failure, hot short in 
control wiring, 
Operator error 
(handswitch placed 
in wrong position). 
 
For ABGTS Fan:  
Mechanical failure, 
train power failure, 
train signal failure. 

Indicatin
g lights 
in the 
MCR. 

Increase in 
in-leakage 
within the 
ABSCE. 
 
Potential 
loss of the 
required 
negative 
pressure 
level within 
the ABSCE. 
 Loss of 
redundancy 
in the 
ABGTS. 

None.  
(See 
Remarks) 

1. Supply fan is not safety- 
related but is required to stop 
running during a DBE.  
Therefore, the only failure 
having a potential effect on the 
safety functions of the Aux. 
Bldg. HVAC system is spurious 
operation or failure to stop. 
2. Supply fan failure concurrent 
with an ABGTS failure during a 
LOCA or FHA has been 
determined not to be credible. 
Also, see remark No 2 for Item 
2. 

9 1-FAN-30-
159 
 
Aux. Bldg. 
General 
Exhaust Fan 

Fan to stop 
and remain 
stopped 
during 
DBE's.  
Dampers to 

One 
damper 
fails to 
close 
during an 
ABI 

Damper:  
Mechanical failure, 
control wiring or 
contact failures.  
Handswitch failure 
to spring return 

Indicatin
g lights 
in MCR 
for 
dampers. 

None.  (See 
Remarks). 
 
 

None. 
(See 
Remarks) 

1. Exhaust fan is not safety- 
related but is required to stop 
running during a DBE.  Fan 
motor is equipped with safety-
related redundant breakers. 
2. The fan and isolation 
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Item 
No. 

Component 
Identification Function 

Failure 
Mode Potential Cause 

Method 
of Failure 
Detection 

Effect on 
System 

Effect on 
Plant Remarks 

1A and 
associated 
isolation 
Dampers  
1-FCO-30-
160,-161 

close and 
remain 
closed 
during DBE's 
to prevent 
flow of 
unfiltered 
exhaust air 
from Aux. 
Bldg. to 
outside, after 
an ABI 
signal. 

emergency 
 (exhaust 
fan is 
shutdown  
see remark 
1). 

from open to A-
Auto. 

dampers separately receive 
independently trained ABI or 
RAD detection signals. 
3. Ventilation space maintained 
below outside pressure.  
Reverse flow through operable 
(closed) damper prevents 
release by fan flow path.  

10 2-FAN-30-
274 
 
Aux. Bldg. 
General 
Exhaust Fan 
2A and 
associated 
dampers 
2-FCO-30-
271, -272 

Fan to stop 
and remain 
stopped 
during 
DBE's.  
Dampers to 
close and 
remain 
closed during 
DBE's to 
prevent flow 
of unfiltered 
exhaust air 
from the Aux. 
Bldg. to 
outside, after 
an ABI 
signal. 
 

One 
damper 
fails to 
close 
during an 
ABI 
emergency
.  (Exhaust 
fan is 
shutdown  
see remark 
1). 

Damper:  
Mechanical failure, 
control wiring or 
contact failures.  
Handswitch failure 
to spring return 
from open to A-
Auto. 

Indicatin
g lights 
in MCR 
for 
dampers. 

None.  (See 
Remarks). 

None.  
(See 
Remarks) 

1. Exhaust fan is not safety- 
related but is required to stop 
running during a DBE.  Fan 
motor is equipped with safety-
related redundant breakers. 
2. The fan and isolation 
dampers separately receive 
independently trained ABI or 
RAD detection signals.   
3. Ventilation space maintained 
below outside pressure.  
Reverse flow through operable 
(closed) damper prevents 
release by fan flow path. 
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Item 
No. 

Component 
Identification Function 

Failure 
Mode Potential Cause 

Method 
of Failure 
Detection 

Effect on 
System 

Effect on 
Plant Remarks 

11 1-FAN-30-
162 
 
Aux. Bldg. 
General 
Exhaust Fan 
1B and 
associated 
dampers 
1-FCO-30-
166, -167 

Fan to stop 
and remain 
stopped 
during 
DBE's.  
Dampers to 
close and 
remain 
closed 
during DBE's 
to prevent 
flow of 
unfiltered 
exhaust air 
from the 
Aux. Bldg. to 
outside, after 
an ABI 
signal. 

One 
damper 
fails to 
close 
during an 
ABI 
emergency
.  (Exhaust 
fan is 
shutdown  
see 
remarks). 
 

Damper:  
Mechanical failure, 
control wiring or 
contact failures.  
Handswitch failure 
to spring return 
from open to A-
Auto. 

Indicatin
g lights 
in MCR  
for 
dampers. 

None.  (See 
Remarks). 

None.  
(See 
Remarks) 

1. Exhaust fan is not safety- 
related but is required to stop 
running during a DBE.  Fan 
motor is equipped with safety-
related redundant breakers. 
2. The fan and isolation 
dampers separately receive 
independently trained ABI or 
RAD detection signals. 
3. Ventilation space maintained 
below outside pressure.  
Reverse flow through operable 
(closed) damper prevents 
release by fan flow path. 

12 2-FAN-30-
278 
 
Aux. Bldg. 
General 
Exhaust Fan 
2B and 
associated 
dampers 
2-FCO-30-
275, -276 

Fan to stop 
and remain 
stopped 
during 
DBE's.  
Dampers to 
close and 
remain 
closed 
during DBE's 
to prevent 
flow of 

One 
damper 
fails to 
close 
during an 
ABI 
emergency
.  (Exhaust 
fan is 
shutdown  
see remark 
1). 

Damper:  
Mechanical failure, 
control wiring or 
contact failures.  
Handswitch failure 
to spring return 
from open to A-
Auto. 

Indicatin
g lights 
in the 
MCR. 
  

None.  (See 
Remarks). 

None.  
(See 
Remarks) 

1. Exhaust fan is not safety- 
related but is required to stop 
running during a DBE.  Fan 
motor is equipped with safety-
related redundant breakers. 
2. The fan and isolation 
dampers separately receive 
independently trained ABI or 
RAD detection signals. 
3. Ventilation space maintained 
below outside pressure.  
Reverse flow through operable 
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Item 
No. 

Component 
Identification Function 

Failure 
Mode Potential Cause 

Method 
of Failure 
Detection 

Effect on 
System 

Effect on 
Plant Remarks 

unfiltered 
exhaust air 
from the 
Aux. Bldg. to 
outside, after 
an ABI 
signal. 

(closed) damper prevents 
release by fan flow path. 

13 0-FAN-30-
136 
 
Fuel 
Handling 
Area 
Exhaust Fan 
A-A and 
associated 
dampers 0-
FCO-30-137, 
-138 
 

Fan to stop 
and remain 
stopped 
during 
DBE's.  
Dampers to 
close and 
remain 
closed 
during DBE's 
to prevent 
flow of 
unfiltered 
exhaust air 
from the 
Aux. Bldg. to 
outside, after 
an ABI 
signal. 

One 
damper 
fails to 
close 
during an 
ABI 
emergency
.  (Exhaust 
fan is 
shutdown 
see remark 
1). 

Damper:  
Mechanical failure, 
control wiring or 
contact failures.  
Handswitch failure 
to spring return 
from open to A-
Auto. 
 

Indicatin
g lights 
in the 
MCR. 
  

None. (See 
Remarks.) 

None.  
(See 
Remarks) 

1.  Exhaust fan is not safety- 
related but is required to stop 
running during a DBE.  Fan 
motor is equipped with safety-
related redundant breakers. 
2.  The fan and isolation 
dampers separately receive 
independently trained ABI or 
RAD detection signals. 
3.  Ventilation space maintained 
below outside pressure.  
Reverse flow through operable 
(closed) damper prevents 
release by fan flow path. 

14 0-FAN-30-
139 
 
Fuel 
Handling 

Fan to stop 
and remain 
stopped 
during 
DBE's.  

One 
damper 
fails to 
close 
during an 

Damper:  
Mechanical failure, 
control wiring or 
contact failures.  
Handswitch failure 

Indicatin
g lights 
in the 
MCR for 
damper. 

None.  (See 
Remarks). 

None. 
(See 
Remarks) 

1.  Exhaust fan is not safety- 
related but is required to stop 
running during a DBE.  Fan 
motor is equipped with safety-
related redundant breakers. 
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FAILURE MODES AND EFFECTS ANALYSIS FOR ACTIVE FAILURES 
SUBSYSTEM:  AUXILIARY BUILDING GENERAL VENTILATION 

 

Item 
No. 

Component 
Identification Function 

Failure 
Mode Potential Cause 

Method 
of Failure 
Detection 

Effect on 
System 

Effect on 
Plant Remarks 

Area 
Exhaust Fan 
B-B and 
associated 
dampers 0-
FCO-30-140, 
-141 

Dampers to 
close and 
remain 
closed 
during DBE's 
to prevent 
flow of 
unfiltered 
exhaust air 
from the 
Aux. Bldg. to 
outside, after 
an ABI 
signal. 

ABI 
emergency
.  (Exhaust 
fan is 
shutdown  
see 
Remark 1). 

to spring return 
from open to A-
Auto. 

2.  The fan and isolation 
dampers separately receive 
independently trained ABI or 
RAD detection signals. 
3.  Ventilation space maintained 
below outside pressure.  
Reverse flow through operable 
(closed) damper prevents 
release by fan flow path. 
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FAILURE MODES AND EFFECTS ANALYSIS FOR ACTIVE FAILURES FOR COMPONENTS 
COMMON TO THE AUX BLDG HVAC SUBSYSTEM 

 

Item 
No. Component Function 

Failure 
Mode 

Potential 
Cause 

Method of 
Detection 

Effect on 
System Effect on Plant Remarks 

1 Auxiliary 
Building 
Isolation 
(ABI) signal 
Train A. 

Deenergizes 
solenoid 
valves to 
close 
associated 
dampers; 
stops AB 
general 
ventilation 
fans; starts 
various ESF 
room coolers. 

Signal fails. Train A vital 
ac bus failure; 
Relay VKA 1 
failure; Train 
A initiating 
signal (Phase 
A 
containment 
isolation, high 
rad in 
refueling 
area) failure. 

MCR 
indication of 
only one train 
of ABGTS fan 
starting and 
one train of 
ABSCE 
dampers 
closing. 

Loss of 
redundancy in 
ABSCE isolation 
and ESF coolers 
actuation. 

None.  (See 
Remarks) 

Train A and Train B 
ABI initiating signals 
are derived from 
independent (train 
separated) qualified 
devices. 

Either train signal will 
stop all general supply 
and exhaust fans, and 
fuel handling area 
exhaust fans.  An 
analysis has shown 
that the failure of an 
ABI signal will not 
have an adverse effect 
on the ABGTS safety 
function. 

Spurious 
signal. 

Operator 
error, 
spurious 
initiating 
signal 
(initiating 
signals listed 
above.) 

None. Unnecessary 
isolation of 
ABSCE, 
initiation of ESF 
coolers and 
startup of 
ABGTS. 

None. (See 
Remarks) 
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FAILURE MODES AND EFFECTS ANALYSIS FOR ACTIVE FAILURES FOR COMPONENTS 
COMMON TO THE AUX BLDG HVAC SUBSYSTEM 

 

Item 
No. Component Function 

Failure 
Mode 

Potential 
Cause 

Method of 
Detection 

Effect on 
System Effect on Plant Remarks 

2 Auxiliary 
Building 
Isolation 
(ABI) signal 
Train B. 

Deenergizes 
solenoid 
valves to 
close 
associated 
dampers; 
stops AB 
general 
ventilation 
fans; starts 
various ESF 
room coolers. 

Signal fails. Train B vital 
ac bus failure; 
Relay VKB1 
failure; Train 
B initiating 
signal (Phase 
A 
containment 
isolation, high 
rad in 
refueling 
area) failure. 

MCR 
indication of 
only one train 
of ABGTS fan 
starting and 
one train of 
ABSCE 
dampers 
closing. 

Loss of 
redundancy in 
ABSCE isolation 
and ESF coolers 
actuation. 

None. (See 
Remarks) 

Train A and Train B 
ABI initiating signals 
are derived from 
independent (train 
separated) qualified 
devices. 

Either train signal will 
stop all general supply 
and exhaust fans, and 
fuel handling area 
exhaust fans.  An 
analysis has shown 
that the failure of an 
ABI signal will not 
have an adverse effect 
on the ABGTS safety 
function. 

Spurious 
signal. 

Operator 
error, 
spurious 
initiating 
signal 
(initiating 
signals listed 
above.) 

None. Unnecessary 
isolation of 
ABSCE, 
initiation of ESF 
coolers and 
startup of 
ABGTS. 

None. 
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FAILURE MODES AND EFFECTS ANALYSIS FOR ACTIVE FAILURES FOR COMPONENTS 
COMMON TO THE AUX BLDG HVAC SUBSYSTEM 

 

Item 
No. Component Function 

Failure 
Mode 

Potential 
Cause 

Method of 
Detection 

Effect on 
System Effect on Plant Remarks 

3 Train A 
Emergency 
Power. 

Provides 
Class 1E 
diesel-backed 
power supply 
to active 
components 
of Train A of 
AB HVAC 
subsystems. 

Loss of or 
inadequate 
voltage. 

Diesel 
generator 
failure; bus 
fault (Train 
A), Operator 
error. 

Alarm and 
indication in 
MCR. 

Loss of 
redundancy in 
safety-related 
HVAC system. 

None.  (See 
Remarks) 

Redundant Train B 
HVAC system 
available. 

4 Train B 
Emergency 
Power. 

Provides 
Class 1E 
diesel-backed 
power supply 
to active 
components 
of Train B of 
AB HVAC 
subsystems. 

Loss of or 
inadequate 
voltage 

Diesel 
generator 
failure; bus 
fault (Train 
B); Operator 
error. 

Alarm and 
indication in 
MCR. 

Loss of 
redundancy in 
safety-related 
HVAC system. 

None. (See 
Remarks) 

Redundant Train A 
HVAC system 
available 
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FAILURE MODES AND EFFECTS ANALYSIS FOR AUXILIARY BUILDING HVAC SUBSYSTEM PASSIVE FAILURES 
 

Item 
No. Component Function 

Failure 
Mode 

Potential 
Cause 

Method of 
Detection 

Effect on 
System Effect on Plant Remarks 

1 Intake 
opening (one 
for each of 
two dampers 
in each 
Transformer 
Room). 

Provides air 
supply intake 
to 480V 
Transformer 
Room 1A, 1B, 
2A, and 2B. 

Blockage Mechanical 
Failure.  
Foreign 
Object. 

----------------- Loss of 
Redundancy in 
providing air 
supply. 

None.  (See 
Remarks) 

Redundant intake 
opening will supply 
sufficient air to the 
room. 

2 Refrigerant 
Piping and 
Valves for 
Chiller or 
Condensing 
Unit 

Provides 
flowpath for 
refrigerant 
from Chiller to 
AHU and 
back to 
Chiller. 

Leakage Cracks No direct 
indication of 
leakage. 

Loss of 
effectiveness of 
one Chiller and 
associated 
AHUs redundant 
loop.  Opposite 
Train Chiller and 
AHUs are 
independent and 
remain 
available. 

None.  (See 
Remarks) 

Redundant chillers and 
AHUs are provided. 

3 Fire 
Dampers 

Close in the 
event of fire. 

Spurious 
closure 

See Remarks See Remarks None.  (See 
Remarks) 

None.  (See 
Remarks) 

1. Double fusible links 
will prevent 
spurious closure. 

2. An analysis has 
shown that fire 
dampers have no 
identifiable realistic 
failure mechanisms 
as passive 
components. 

3. Single active 
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FAILURE MODES AND EFFECTS ANALYSIS FOR AUXILIARY BUILDING HVAC SUBSYSTEM PASSIVE FAILURES 
 

Item 
No. Component Function 

Failure 
Mode 

Potential 
Cause 

Method of 
Detection 

Effect on 
System Effect on Plant Remarks 

failure is not 
postulated per WB-
DC-40-64 “Design 
Basis Events Design 
Criteria.” 

   Fails to 
close 

See Remarks See Remarks None.  (See 
Remarks) 

None.  (See 
Remarks 

Fire Protection Report 
postulates no failures 
other than those 
directly attributable to 
the fire. 

4. Ductwork in 
the Auxiliary 
Building 
Gen. Vent 
and A/C 
subsystems. 

Provides 
containment 
for air flow 
path and 
controlled 
distribution 
and 
exhausting of 
cooling/ventil
ating air. 

Leakage Cracks ----------------- Minimal 
localized 
reduction of 
negative 
pressure and 
minimized effect 
on temperature 
of areas. 

None.  (See 
Remarks) 

Only small cracks are 
postulated due to 
seismic qualification of 
ductwork.  Most of air 
leaking from flow path 
will enter the areas for 
which it is intended. 
 
Loss of fluid (air) is not 
a concern since the 
system is in the same 
fluid. 
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FAILURE MODES AND EFFECTS ANALYSIS 
SUBSYSTEM:  SHUTDOWN BOARD ROOM AIR CONDITIONING AND VENTILATION 

 

Item 
No. Component Function Failure Mode 

Potential 
Cause 

Method of 
Detection 

Effect on 
System Effect on Plant Remarks 

1 0-CHR-31-36
/2-A 
 
Chilled 
Water 
Package A-A 
(Train A) 

Provides 
chilled 
water to 
Train A 
AHUs. 

Fails to 
start; Fails 
while 
running. 

Mechanical 
failure; 
Train A 
power 
failure; 
Control 
signal failure 
from 
0-PDIS-31-1
01-A;  
0-FS-31-43-
A; 
0-FS-31-38-
A; 
0-TS-31-40B
-A; and 
O-TS-31-48B
-A. 

Annunciation 
of Shutdown 
Board Room 
HVAC System 
A-A Abnormal. 
 Indicating 
lights in MCR 
(0-HS-31-400A
).  Compressor 
running light 
on MCC. 

See 
Remarks 

None 
See 
Remarks 

1. Equipment includes 
CW pump and motor 
and compressor and 
motor. 

2. Control of the CWCP, 
0-PMP-31-36/1-A, and 
AHUs A-A and B-A is 
interlocked with Chiller 
A-A. 

3. The system design 
intent is such that loss 
of one chiller results 
only in the loss of 
redundancy in 
providing chilled water 
for cooling Unit 1 and 
Unit 2 Shutdown 
Board Rooms.  The 
redundant train chiller 
serves AHUs C-B and 
D-B.  Chiller A-A will 
stop automatically and 
Chiller B-B will start 
automatically on: 
• Low DP at 

Circulating Water 
Cooling Pump for 
Chiller A-A. 

• T > Setpoint at air 
inlet to Train A 

0-CHR-31-
36/2-A 
 
Chilled 
Water 
Package A-A 
(Train A) 
(cont'd) 

Reduction 
of cooling 
capacity 

Loss of 
refrigerant;  
Chiller freeze 
up; Control 
signal failure. 

Inlet 
temperature 
indication on 
L-551 or L-538 
for AHU air 
intake in 6.9 
kV Shutdown 
Board Room. 
See remark 
#1. 

Loss of 
redundancy 
in cooling 
air flow. 
See remark 
#3. 

None.  (See 
Remarks) 
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FAILURE MODES AND EFFECTS ANALYSIS 
SUBSYSTEM:  SHUTDOWN BOARD ROOM AIR CONDITIONING AND VENTILATION 

 
Item 
No. Component Function Failure Mode 

Potential 
Cause 

Method of 
Detection 

Effect on 
System Effect on Plant Remarks 

AHUs. 
• Low air flow at 

AHU A-A or B-A. 
•  

4.  The switchover to the 
standby chiller uses 
separation relays in a 
non-divisional Train A 
associated power 
supply 

2 0-CHR-31-
49/2-B 
 
Chilled 
Water 
Package B-B 
 (Train B) 

Provides 
chilled 
water to 
Train B 
AHUs. 

Fails to 
start; Fails 
while 
running 

Mechanical 
failure; Train 
B power 
failure; 
Control 
signal failure 
from 0-PDIS-
31-131-B, 
0-FS-31-51-
B, 0-FS-31-
57-B, 0-TS-
31-60B-B, 
0-TS-31-
52B-B. 

Annunciation 
of Shutdown 
Board Room 
Hvac System 
B-B Abnormal. 
 Indicating 
lights in MCR 
(0-HS-31-49A)
. Compressor 
running light 
on MCC. 

Loss of 
Redundancy 

None.  (See 
Remarks) 

1.  Equipment includes 
CW pump & motor 
and compressor & 
motor. 

2.  Control of the CWCP, 
0-PMP-31-49/1-B, and 
AHUs C-B and D-B is 
interlocked with Chiller 
B-B. 

3.  The system design 
intent is such that loss 
of one chiller results 
only in the low of 
redundancy in 
providing chilled water 
for cooling Unit 1 and 
Unit 2 Shutdown 
Board Rooms.  The 
redundant train chiller 
serves AHUs A-A and 

0-CHR-31-
49/2-B 
 
Chilled 
Water 
Package B-B 

Reduction 
of cooling 
capacity. 

Loss of 
refrigerant; 
chiller freeze 
up; Control 
signal failure. 

Inlet 
temperature 
indication on 
L-540 or L-537 
for AHU air 
intake in 6.9 

Loss of 
redundancy 
in cooling 
air flow. 

None.  (See 
Remarks) 
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FAILURE MODES AND EFFECTS ANALYSIS 
SUBSYSTEM:  SHUTDOWN BOARD ROOM AIR CONDITIONING AND VENTILATION 

 
Item 
No. Component Function Failure Mode 

Potential 
Cause 

Method of 
Detection 

Effect on 
System Effect on Plant Remarks 

(Train B) 
(cont'd) 

kV Shutdown 
Board Room. 

B-A. Chiller B-B stops 
automatically and 
Chiller A-A starts 
automatically on: 
• Low DP at Chilled 

Water Circulating 
Pump for Chiller B-
B. 

• T > Setpoint at air 
inlet to Train B 
AHUs. 

• Low air flow at 
AHU C-B or D-B. 

4. The switchover to the 
standby chiller uses 
separation relays in a 
non-divisional Train B 
associated power 
supply. 
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FAILURE MODES AND EFFECTS ANALYSIS 
SUBSYSTEM:  SHUTDOWN BOARD ROOM AIR CONDITIONING AND VENTILATION 

 
Item 
No. Component Function Failure Mode 

Potential 
Cause 

Method of 
Detection 

Effect on 
System Effect on Plant Remarks 

3 0-AHU-31-45 
 
Air Handling 
Unit A-A  
(Train A) 

Provides 
cooling air 
to maintain 
required 
temperatur
es for 
Shutdown 
Board 
Rooms 
safety-
related 
equipment 
on the Unit 
1 side. 

Fails to 
start; Fails 
while 
running. 

Mechanical 
Failure; Train 
A power 
failure; 
control signal 
failure; 
sensing 
failure for 0-
TS-31-40A 
or 0-TS-31-
48A. 

Annunciation 
of Shutdown 
Board Room 
HVAC System 
A-A Abnormal. 
 Indicating 
lights in MCR 
(0-HS-31-
400A-A).  AHU 
A-A running 
light on MCC. 

Loss of 
redundancy 
in cooling 
air to Unit 1 
side 
Shutdown 
Board 
rooms. 

None.   
Redundant 
Train B 
Chiller B-B 
and AHU C-
B on Unit 1 
side will 
automatically 
start on: 
• Low DP at 

Circulatin
g Chilled 
Water 
Pump. 

  
• Low Air 

flow at 
AHU A-A 

  
 or 

  
• T > 

Setpoint 
at inlet to 
Train A 
AHU. 

Review of the schematics 
establishes that the AHUs 
A-A and C-B (on Unit 1 
side) are independent. 
 
AHU A-A is interlocked to 
automatically start on 
Chiller A-A start. 
 
Either train of AHUs 
(Train A AHUs A-A and 
B-A or Train B AHUs C-B 
and D-B) is capable of 
providing cooling air to 
the Aux. Control Room. 
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FAILURE MODES AND EFFECTS ANALYSIS 
SUBSYSTEM:  SHUTDOWN BOARD ROOM AIR CONDITIONING AND VENTILATION 

 
Item 
No. Component Function Failure Mode 

Potential 
Cause 

Method of 
Detection 

Effect on 
System Effect on Plant Remarks 

Fails to stop 
or starts 
while unit C-
B is 
operating. 

Electrical 
Failure 

Annunciation 
in the MCR. 

Increased 
pressure in 
supply duct. 

None (See 
Remarks) 

When both Air Handling 
Units are operating the 
common ductwork static 
pressure does not exceed 
6 in. wg. duct design 
pressure. 

4 0-AHU-31-44 
 
Air Handling 
Unit B-A 
(Train A) 

Provides 
cooling air 
to maintain 
required 
temperatur
es for 
Shutdown 
Board 
Rooms 
Safety-
related 
equipment 
on the Unit 
2 side. 

Fails to 
start; Fails 
while 
running. 

Mechanical 
Failure; Train 
A power 
failure; 
control signal 
failure; 
sensing 
failure for 0-
TS-31-40A 
or 0-TS-31-
48A. 

Annunciation 
of Shutdown 
Board Room 
HVAC System 
A-A Abnormal. 
 Indicating 
lights in MCR 
(0-HS-31-400A
-A).  AHU B-A 
running light 
on MCC. 

Loss of 
redundancy 
in cooling 
air to Unit 2 
side 
Shutdown 
Board 
rooms. 

None. 
Redundant 
Train B 
Chiller B-B 
and AHU D-
B on Unit 2 
side will 
automatically 
start on: 
• Low DP at 

Circulatin
g Chilled 
Water 
Pump. 

• Low Air 
flow at 
AHU B-A 
 or 

• T > 
Setpoint 
at inlet to 
Train A 
AHU. 

Review of the schematics 
establishes that the AHUs 
B-A and D-B (on Unit 2 
side) are independent. 
 
AHU B-A is interlocked to 
automatically start on 
Chiller A-A start. 
 
Either train of AHUs 
(Train A AHUs A-A and 
B-A or Train B AHUs C-B 
and D-B) is capable of 
providing cooling air to 
the Aux. Control Room. 
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FAILURE MODES AND EFFECTS ANALYSIS 
SUBSYSTEM:  SHUTDOWN BOARD ROOM AIR CONDITIONING AND VENTILATION 

 
Item 
No. Component Function Failure Mode 

Potential 
Cause 

Method of 
Detection 

Effect on 
System Effect on Plant Remarks 

Fails to stop 
or starts 
while unit D-
B is 
operating. 

Electrical 
Failure 

Annunciation 
in the MCR. 

Increased 
pressure in 
supply duct. 

None (See 
Remarks) 

When both Air Handling 
Units are operating, the 
common ductwork static 
pressure does not exceed 
6 in. wg. duct design 
pressure. 

5 0-AHU-31-55 
 
Air Handling 
Unit C-B  
(Train B) 

Provides 
cooling air 
to maintain 
required 
temperatur
es for 
Shutdown 
Board 
Rooms 
safety-
related 
equipment 
on the Unit 
1 side. 

Fails to 
start; Fails 
while 
running. 

Mechanical 
Failure; Train 
B power 
failure; . 
control signal 
failure; 
sensing 
failure for 0-
TS-31-52A 
or 0-TS-31-
60A. 

Annunciation 
of Shutdown 
Board Room 
HVAC System 
B-B Abnormal. 
 Indicating 
lights on MCR 
(0-HS-31-49A-
B).  AHU C-B 
running light 
on MCC. 

Loss of 
redundancy 
in cooling 
air to Unit 1 
side 
Shutdown 
Board 
rooms. 

None. 
Redundant 
Train A 
Chiller A-A 
and AHU A-
A on Unit 1 
side will 
automatically 
start on: 
• Low DP at 

Circulatin
g Chilled 
Water 
Pump. 

• Low Air 
flow at 
AHU C-B 

 or 
• T > 

Setpoint 
at inlet to 
Train B 
AHU. 

Review of the schematics 
establishes that the AHUs 
A-A and C-B (on Unit 1 
side) are independent. 
 
AHU C-B is interlocked to 
automatically start on 
Chiller B-B start. 
 
Either train of AHUs 
(Train A AHUs A-A and 
B-A or Train B AHUs C-B 
and D-B) is capable of 
providing cooling air to 
the Aux. Control Room. 
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FAILURE MODES AND EFFECTS ANALYSIS 
SUBSYSTEM:  SHUTDOWN BOARD ROOM AIR CONDITIONING AND VENTILATION 

 
Item 
No. Component Function Failure Mode 

Potential 
Cause 

Method of 
Detection 

Effect on 
System Effect on Plant Remarks 

Fails to stop 
or starts 
while unit A-
A is 
operating. 

Electrical 
Failure 

Annunciation 
in the MCR. 

Increased 
pressure in 
supply duct. 

None (See 
Remarks) 

When both Air Handling 
Units are operating, the 
common ductwork static 
pressure does not exceed 
6 in. wg. duct design 
pressure. 

6 0-AHU-31-61 
 
Air Handling 
Unit D-B 
(Train B) 

Provides 
cooling air 
to maintain 
required 
temperatur
es for 
Shutdown 
Board 
Rooms 
safety-
related 
equipment 
on the Unit 
2 side. 

Fails to 
start; Fails 
while 
running. 

Mechanical 
Failure; Train 
B power 
failure ;  
control signal 
failure; 
sensing 
failure for 0-
TS-31-52A 
or 0-TS-31-
60A. 

Annunciation 
of Shutdown 
Board Room 
HVAC System 
B-B Abnormal. 
 Indicating 
lights in MCR 
(0-HS-31-49A-
B).  AHU D-B 
running light 
on MCC. 

Loss of 
redundancy 
in cooling 
air to Unit 2 
side 
Shutdown 
Board 
rooms and 
480V 
Shutdown 
Board 
Room Unit 2 
side. 

None. 
Redundant 
Train A Chiller 
A-A and AHU 
A-A on Unit 2 
side will 
automatically 
start on: 
• Low DP at 

Circulating 
Chillled 
Water 
Pump. 

  
• Low Air 

flow at 
AHU D-B 

  
 or 

  
• T > 

Setpoint at 
inlet to 
Train B 
AHU. 

•  

Review of the schematics 
establishes that the AHUs 
B-A and D-B (on Unit 2 
side) are independent. 
AHU D-B is interlocked to 
automatically start on 
Chiller B-B start. 
Either train of AHUs 
(Train A AHUs A-A and 
B-A or Train B AHUs C-B 
and D-B) is capable of 
providing cooling air to 
the Aux. Control Room. 
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FAILURE MODES AND EFFECTS ANALYSIS 
SUBSYSTEM:  SHUTDOWN BOARD ROOM AIR CONDITIONING AND VENTILATION 

 
Item 
No. Component Function Failure Mode 

Potential 
Cause 

Method of 
Detection 

Effect on 
System Effect on Plant Remarks 

Fails to stop 
or starts 
while unit A-
A is 
operating. 

Electrical 
Failure 

Annunciation 
in the MCR. 

Increased 
pressure in 
supply duct. 

None (See 
Remarks) 

When both Air Handling 
Units are operating, the 
common ductwork static 
pressure does not exceed 
6 in. wg. duct design 
pressure. 

7 0-PMP-31-
36/1-A 
Chilled 
Water 
Package A-A 
Cooling 
Water 
Circulating 
Pump 

Provides 
water to 
the Water 
Chiller A-A 
loop. 

Fails to 
start; Fails 
while 
running. 

Mechanical 
failure; Train 
A power 
failure; 
Control 
signal failure; 
start signal 
failure; 
operator 
error 
(handswitch 
placed in 
wrong 
position). 

Annunciator 2-
113 for 
0-PDIS-31-101
-A.  Indicating 
lights for 0-HS-
31-400A in 
MCR. 
Chilled water 
Temperature 
and Pressure 
indication on 
L-541. 

Loss of 
redundancy 
in supplying 
cooling air 
to the 
Shutdown 
Board 
Rooms of 
both units. 

None. 
Redundant 
Train B 
Chiller B-B 
will 
automatically 
start on Lo 
DP at the 
pump and 
will provide 
cooling water 
to AHUs C-B 
and D-B. 

Control of 0-PMP-31-
36/1-A is interlocked with 
Chiller A-A to 
automatically start after 
chiller start.  Review of 
the control and schematic 
diagrams establishes the 
redundancy and 
independence of the 
Train A and Train B 
pumps. 

8 0-PMP-31-
49/1-B 
Chilled 
Water 
Package B-B 
Cooling 
Water 
Circulating 
Pump 

Provides 
water for to 
the Water 
Chiller B-B 
loop. 

Fails to 
start; Fails 
while 
running 

Mechanical 
failure; Train 
B power 
failure; 
Control 
signal failure; 
start signal 
failure; 
operator 

Annunciator 2-
120 for 
0-PDIS-31-131
-B.  Indicator 
lights for 0-HS-
31-49A in 
MCR. 
 
Chilled Water 

Loss of 
redundancy 
in supplying 
cooling air 
to the 
Shutdown 
Board 
Rooms of 
both units. 

None. 
Redundant 
Train A 
Chiller A-A 
will 
automatically 
start on Lo 
DP at the 
pump and 

0-PMP-31-49/1-B is 
interlocked to 
automatically start 
after Chiller B-B start.  
Review of the control 
and schematic 
diagrams establishes 
the redundancy and 
independence of the 
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error 
(handswitch 
placed in 
wrong 
position). 

Temperature 
and Pressure 
indication on 
L-542. 

will provide 
cooling water 
to AHUs A-A 
and B-A. 

Train A and Train B 
pumps. 

9 TCV-31-112 
 
Temperature 
Control Valve 
for AHU A-A. 

Provides 
control of 
water 
temperatur
e to AHU 
A-A from 
Chiller A-A 
by 
regulating 
the flow of 
chilled 
water to 
AHU. 

Spuriously 
bypass too 
much flow. 

Mechanical 
failure;  
Control Air 
failure; 
Sensor 
failure. 

See Remark 
#1. 

Potential 
loss of 
redundancy 
of Train A 
Chiller A-A 
and AHU A-
A resulting 
in air 
temperature 
rise in 
Shutdown 
Board 
Room. 

None. 
Redundant 
Train B 
Chiller B-B 
and 
associated 
AHUs C-B 
and D-B can 
provide 
cooling air 
supply. 
 
See Remark 
#2. 

1. Local indication on L-
551 of inlet air 
temperature to AHU A-
A. 

2. Temp. rise in 
Shutdown Bd. rooms > 
Setpoint will 
automatically cause 
Train A Chiller with 
AHUs A-A and B-A to 
stop, and Train B with 
AHUs C-B and D-B to 
start. 

3. The temperature 
control valves for the 
AHUs are served by 
the Aux. Air Supply.  
The trains are 
separate. 

10 0-TCV-31-
108 
 
Temperature 
Control Valve 
for AHU B-A. 

Provides 
control of 
water 
temperatur
e to AHU 
B-A from 

Spuriously 
bypass too 
much flow. 

Mechanical 
failure; 
Control Air 
failure; 
Sensor 
failure. 

See Remark 
#1. 

Potential 
loss of 
redundancy 
of Train A 
Chiller A-A 
and AHU B-

None. 
Redundant 
Train B 
Chiller B-B 
and 
associated 
AHUs C-B 

1. Local indication on L-
538 of inlet air 
temperature to AHU B-
A. 

2. Temp. rise in 
Shutdown Bd. rooms > 
Setpoint will 
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Chiller A-A 
by 
regulating 
the flow of 
chilled 
water to 
AHU. 

A resulting 
in air 
temperature 
rise in 
Shutdown 
Board 
Room. 

and D-B can 
provide 
cooling air 
supply. 
 
See Remark 
#2. 

automatically cause 
Train A Chiller with 
AHUs A-A and B-A to 
stop, and Train B with 
AHUs C-B and D-B to 
start. 

3. The temperature 
control valves for the 
AHUs are served by 
the Aux. Air Supply.  
The trains are 
separate. 

11 0-TCV-31-
142 
 
Temperature 
Control Valve 
for AHU C-B. 

Provides 
control of 
water 
temperatur
e to AHU 
C-B from 
Chiller B-B 
by 
regulating 
the flow of 
chilled 
water to 
AHU. 

Spuriously 
bypass too 
much flow. 

Mechanical 
failure; 
Control Air 
failure;  
Sensor 
failure. 

See Remark 
#1. 

Potential 
loss of 
redundancy 
of Train B 
Chiller B-B 
and AHU C-
B resulting 
in air 
temperature 
rise in 
Shutdown 
Board 
Room. 

None. 
Redundant 
Train A 
Chiller A-A 
and 
associated 
AHUs A-A 
and B-A can 
provide 
cooling air 
supply. 
 
See Remark 
#2. 

1. Local indication on L-
537 of inlet air 
temperature to AHU 
C-B. 

2. Temp. rise in 
Shutdown Bd. rooms > 
Setpoint will 
automatically cause 
Train B Chiller with 
AHUs C-B and D-B to 
stop and Train A with 
AHUs A-A and B-A to 
start. 

3. The temperature 
control valves for the 
AHUs are served by 
the Aux. Air Supply.  
The trains are 
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separate. 
12 0-TCV-31-

138 
 
Temperature 
Control Valve 
for AHU D-B. 

Provides 
control of 
water 
temperatur
e to AHU 
D-B from 
Chiller B-B 
by 
regulating 
the flow of 
chilled 
water to 
AHU. 

Spuriously 
bypass too 
much flow. 

Mechanical 
failure; 
Control Air 
failure; 
Sensor 
failure. 

See Remark 
#1. 

Potential 
loss of 
redundancy 
of Train B 
Chiller B-B 
and AHU D-
B resulting 
in air 
temperature 
rise in 
Shutdown 
Board 
Room. 

None. 
Redundant 
Train A 
Chiller A-A 
and 
associated 
AHUs A-A 
and B-A can 
provide 
cooling air 
supply. 
 
See Remark 
#2. 

1. Local indication on L-
540 of inlet air 
temperatures to AHU 
D-B. 

2. Temp. rise in 
Shutdown Bd. rooms > 
Setpoint will 
automatically cause 
Train B Chiller with 
AHUs C-B and D-B to 
stop and Train A with 
AHUs A-A and B-A to 
start. 

3. The temperature 
control valves for the 
AHUs are served by 
the Aux. Air Supply.  
The trains are 
separate. 
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13 0-BKD-31-
2706 
 
Backdraft 
Damper 

Prevents 
backflow of 
cooling air 
through 
standby 
AHU C-B 
when AHU 
A-A is 
running. 

Fails to 
backseat 

Mechanical 
failure. 

See Remarks 
 
Local position 
indicators on 
the damper will 
indicate if 
damper is 
stuck open. 

A) Loss of 
cooling air to 
room served 
by the AHU 
 
B) Bypass 
flow through 
the standby 
unit can 
cause 
standby fan 
to rotate in 
reverse.  Due 
to loss of 
cooling to 
room.  
Standby unit 
is required to 
start but may 
fail as a result 
of motor 
overload to 
overcome the 
reverse 
rotation. 
 
C) This would 
result in the 
total loss of 
cooling air in 
the Shutdown 
Board Rooms 

None. 
(See 
Remarks) 

1. Indirect indication of 
functional failure of 
AHU; MCR indication 
of AHU A-A and B-A 
motors running; local 
indication on L-551 of 
high inlet temp. to 
AHU A-A. 

 
2. Operability of the 

dampers is periodically 
verified. 



WBN 
 

TABLE 9.4-9  (Sheet 13 of 34) 
 

FAILURE MODES AND EFFECTS ANALYSIS 
SUBSYSTEM:  SHUTDOWN BOARD ROOM AIR CONDITIONING AND VENTILATION 

 
Item 
No. Component Function Failure Mode 

Potential 
Cause 

Method of 
Detection 

Effect on 
System Effect on Plant Remarks 

Provide 
flow path 
for air flow 
from AHU.s  

Fails to 
open (Stuck 
closed) 
when AHU 
C-B is 
running 
(Train B) 

Mechanical 
failure. 

See Remark 
#2. 

Loss of 
redundancy 
in cooling 
air flow from 
Shutdown 
Board 
Room. 
 

None. 
(Low flow 
from AHU 
will 
automatically 
initiate Train 
"A" chiller 
and AHUs.) 

1. Normally open when 
AHU is running. 

 
2. Indirect indication of 

functional failure of 
AHU; local indication 
on L-537 of inlet 
temperature to AHU 
C-B. 
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14 0-BKD-31-
2761 
 
Backdraft 
Damper 

Prevents 
backflow of 
cooling air 
through 
standby 
AHU D-B 
when AHU 
B-A is 
running. 

Fails to 
backseat. 

Mechanical 
failure. 

See Remark 
#1. 
Local position 
indicators on 
the damper will 
indicate if 
damper is 
stuck open 
when the fan is 
idle. 

A) Loss of 
cooling air to 
room served 
by the AHU. 
B) Bypass 
flow through 
the standby 
unit can 
cause 
standby fan 
to rotate in 
reverse.  Due 
to loss of 
cooling to 
room, 
Standby unit 
is required to 
start but may 
fail as a result 
of motor 
overload to 
overcome the 
reverse 
rotation. 
C) This would 
result in the 
total loss of 
cooling air in 
the Shutdown 
Board 
Rooms. 

None. 
(See 
Remarks) 

1. Indirect indication of 
functional failure of 
AHU; MCR indication 
of AHU B-A and A-A 
motors running; local 
indication on L-538 of 
high inlet temperature 
to AHU B-A. 

2. Operability of the 
dampers is periodically 
verified. 
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Provide 
flow path 
for air flow 
from AHU. 

Fails to 
open (Stuck 
closed) 
when AHU 
D-B is 
running 
(Train B) 

Mechanical 
failure 

See Remark 
#2. 

Loss of 
redundancy 
in cooling 
air flow from 
Shutdown 
board 
Room. 

None. 
 
(Low flow 
from AHU 
will 
automatically 
initiate Train 
"A" Chiller 
and AHUs.) 

1. Normally open when 
AHU is running. 

2. Indirect indication of 
functional failure of 
AHU; local indication 
on L-540 of inlet temp. 
to AHU D-B. 

15 0-BKD-31-
2705 
 
Backdraft 
Damper 

Prevents 
backflow of 
cooling air 
through 
standby 
AHU A-A 
when AHU 
C-B is 
running. 

Fails to 
backseat. 

Mechanical 
failure. 

See Remark 
#1.  Local 
position 
indicators on 
the damper will 
indicate if 
damper is 
stuck open. 

A) Loss of 
cooling air 
to room 
served by 
the AHU. 
B) Bypass 
flow through 
the standby 
unit can 
cause 
standby fan 
to rotate in 
reverse.  
Due to loss 
of cooling to 
room, 
Standby unit 
is required 
to start but 
may fail as 
a result of 

None. 
(See 
Remarks) 

1. Indirect indication of 
functional failure of 
AHU; MCR indication 
of AHU C-B and D-B 
motors running; local 
indication on L-537 of 
inlet temperature to 
AHU C-B. 

2. Operability of the 
dampers is periodically 
verified. 
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motor 
overload to 
overcome 
the reverse 
rotation. 
C) This 
would result 
in the total 
loss of 
cooling air 
in the 
Shutdown 
Board 
Rooms. 

Provide 
flow path 
for air flow 
from AHU. 

Fails to 
open (Stuck 
closed) 
when AHU 
A-A is 
running. 

Mechanical 
failure. 

See Remark 
#2. 

Loss of 
redundancy 
in cooling 
air flow from 
Shutdown 
Board 
Room. 

None. 
(Low flow 
from AHU 
will 
automatically 
initiate Train 
B Chiller and 
AHUs.) 

1. Normally open when 
AHU is running. 

2. Indirect indication of 
functional failure of 
AHU; local indication 
on L-551 of inlet 
temperature to AHU A-
A. 
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16 0-BKD-31-
2760 
 
Backdraft 
Damper 

Prevents 
backflow of 
cooling air 
through 
standby 
AHU B-A 
when AHU 
D-B is 
running. 

Fails to 
backseat. 

Mechanical 
failure. 

See Remark 
#1.  (Local 
position 
indicators on 
the damper will 
indicate if 
damper is 
stuck open.) 

A) Loss of 
cooling air to 
room served 
by the AHU. 
B) Bypass 
flow through 
the standby 
unit can 
cause 
standby fan 
to rotate in 
reverse.  Due 
to loss of 
cooling to 
room, 
Standby unit 
is required to 
start but may 
fail as a result 
of motor 
overload to 
overcome the 
reverse 
rotation. 
C) This would 
result in the 
total loss of 
cooling air in 
the Shutdown 
Board 
Rooms. 

None. 
(See 
Remarks) 

1. Indirect indication of 
functional failure of 
AHU; MCR indication 
of AHU D-B and C-B 
motors running; local 
indication on L-540 of 
inlet temperature to 
AHU D-B. 

2. Operability of the 
dampers is periodically 
verified. 
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Provide 
flow path 
for air flow 
from AHU. 

Fails to 
open (Stuck 
closed) 
when AHU 
B-A is 
running. 

Mechanical 
failure. 

See Remarks Loss of 
redundancy 
in cooling 
air flow from 
Shutdown 
Board 
Room. 

None. 
(Low flow 
from AHU 
will 
automatically 
initiate Train 
"B" chiller 
and AHUs.) 

1. Normally open when 
AHU is running. 

2. Indirect indication of 
functional failure of 
AHU; local indication 
on L-538 of inlet 
temperature to AHU B-
A. 

17 0-FAN-31-
62-A 
 
Pressurizing 
Air Supply 
Fan A-A 

Provides 
pressurizati
on to 
maintain 
6.9kV 
Shutdown 
Board 
Room at 
slightly 
positive 
pressure 
with 
respect to 
atmosphere. 

Fails to start, 
fails while 
running. 

Mechanical 
failure; Train 
A power 
failure; 
Control 
signal failure. 

Indicating 
lights in MCR 
(1-HS-31-64A) 
and CISP 
indicating 
lights in MCR 
(1-HS-31-64A) 

Loss of 
redundancy 
in providing 
pressurizati
on to 6.9 kV 
Shutdown 
Board 
Room. 
 
(See 
Remark #1.) 

None. 
 
(After trip 
due to lo 
suction flow 
to Fan A-A, 
the 
redundant 
Train B Fan 
C-B will 
automatically 
start.) 

1. The pressurizing fans 
are not required to 
mitigate the effects of 
a DBE. 

2. Fans can be restarted 
after reset after Phase 
A CIS from Unit 1.  
Review of the 
schematics 
establishes the 
separation and 
independence of the 
Train A and Train B 
fans. 
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Fails to stop. Mechanical 
failure; Hot 
short in 
control 
wiring; 
Control 
signal failure; 
CIS Phase A 
Control 
signal failure. 
CRI Control 
Room 
Isolation 
signal - Train 
A fails. 

Indicating 
lights in MCR 
and CISP 
indicating 
lights in MCR 
(1-HS-31-
64A). 

Alarm in MCR 
when ∆P 
between 
MCRHZ and 
ABSDBR is 
<1/8-inch w.g 

See Remark 
#2. 

None.(See 
Remark #3). 

1. Fans can be stopped 
via HS-31-64 A or B. 

2. Over pressurization of 
6.9 kV Shutdown 
Board Room A with 
respect to MCR. 

3.  Differential 
pressure switches will 
alarm if the DP is not 
adequate and start 
standby CB 
emergency 
pressurizing fan during 
CRI mode to restore 
MCR DP with respect 
to Shutdown Bd. 
Rooms. 
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18 0-FAN-31-
67-B 
 
Pressurizing 
Air Supply 
Fan C-B 

Provides 
pressure-
zation to 
maintain 
6.9 kV 
Shutdown 
Board 
Room at 
slightly 
positive 
pressure 
with 
respect to 
atmosphere.  

Fails to 
start, fails 
while 
running. 

Mechanical 
failure; Train 
B power 
failure; 
Control 
signal failure. 

Indicating 
lights in MCR 
(1-HS-31-64A) 
and CISP 
indicating 
lights in MCR 
(1-HS-31-64A) 

Loss of 
redundancy 
in providing 
pressurizati
on to 6.9 kV 
Shutdown 
Board 
Room. 
 
(See 
Remark #1.) 

None. 
 
(After trip 
due to lo 
suction flow 
to Fan C-B, 
the 
redundant 
Train A Fan 
A-A will 
automatically 
start.) 

1. The pressurizing fans 
are not required to 
mitigate the effects of 
a DBE. 

2. Fan can be restarted 
after reset after Phase 
A CIS from Unit 1.  
Review of the 
schematics 
establishes the 
separation and 
independence of the 
Train A and Train B 
fans. 

Mechanical 
failure; Hot 
short in 
control 
wiring; 
Control 
signal failure; 
CIS Phase A 
Control 
signal failure. 
CRI Control 
Room 
Isolation 
signal - Train 
A fails. 

Indicating 
lights in MCR 
and CISP 
indicating 
lights in MCR 
(1-HS-31-
64A). 

See Remark 
#2. 

None. 

(See Remark 
#3). 

1. Fans can be stopped 
via HS-31-67 A or B. 

2. Differential pressure 
switches will alarm if 
the DP is not adequate 
and start standby CB 
emergency 
pressurizing fan during 
CRI mode to restore 
MCR DP with respect 
to Shutdown Bd. 
Rooms..  

Fails to 
stop. 

Alarm in MCR 
when ∆P 
between 
MCRHZ and 
ABSDBR is 
<1/8-inch w.g. 

Over 
pressurizati
on of 6.9 kV 
Shutdown 
Board 
Room A. 
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19 0-FAN-31-
64-A 
 
Pressurizing 
Air Supply 
Fan B-A 

Provides 
pressurizati
on to 
maintain 
6.9 kV 
Shutdown 
Board 
Room at 
slightly 
positive 
pressure 
with 
respect to 
atmosphere. 

Fails to 
start, fails 
while 
running. 

Mechanical 
failure; Train 
A power 
failure; 
Control 
signal failure. 

Indicating 
lights in MCR 
and CISP 
indicating 
lights in MCR 
(1-HS-31-
62A). 

Loss of 
redundancy 
in providing 
pressurizati
on to 6.9 kV 
Shutdown 
Board 
Room. 
 
(See 
Remark #1.) 

None. 
 
(After trip 
due to lo 
suction flow 
to Fan B-A, 
the 
redundant 
Train B Fan 
D-B will 
automatically 
start.) 

1. The pressurizing fans 
are not required to 
mitigate the effects of 
a DBE. 

2. Fan can be restarted 
after reset after Phase 
A CIS from Unit 1.  
Review of the 
schematics 
establishes the 
separation and 
independence of the 
Train A and Train B 
fans. 

Fails to 
stop. 

Mechanical 
failure; Hot 
short in 
control 
wiring; 
Control 
signal failure; 
CIS Phase A 
Control 
signal failure. 

Indicating 
lights in MCR 
and CISP 
indicating 
lights in MCR 
(1-HS-31-
62A). 

See Remark 
#2. 

None. 

(See Remark 
#3). 

1. Fans can be stopped 
via HS-31-62 A or B. 

2. Differential pressure 
switches will alarm if 
the DP is not adequate 
and start standby CB 
emergency 
pressurizing fan during 
CRI mode to restore 
MCR.  DP with respect 
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CRI Control 
Room 
Isolation 
signal - Train 
A fails. 

Alarm in MCR 
when ∆P 
between 
MCRHZ and 
Aux Bldg. 
SDBR is <1/8-
inch w.g. 

Over 
pressurizati
on of 6.9 kV 
Shutdown 
Board 
Room B. 

to Shutdown Bd. 
Rooms. 

20 0-FAN-31-
68-B 
 
Pressurizing 
Air Supply 
Fan D-B 

Provides 
pressurizati
on to 
maintain 
6.9 kV 
Shutdown 
Board 
Room at 
slightly 
positive 
pressure 
with 
respect to 
atmosphere. 

Fails to 
start, fails 
while 
running. 

Mechanical 
failure; Train 
B power 
failure; 
Control 
signal failure. 

Indicating 
lights in MCR 
and CISP 
indicating 
lights in MCR 
(1-HS-31-
68A). 

Loss of 
redundancy 
in providing 
pressurizati
on to 6.9 kV 
Shutdown 
Board 
Room. 
 
(See 
Remark #1.) 

None. 
 
(After trip 
due to lo 
suction flow 
to Fan D-B, 
the 
redundant 
Train A Fan 
B-A will 
automatically 
start.) 

1. The pressurizing fans 
are not required to 
mitigate the effects of 
a DBE. 

2. Fan can be restarted 
after reset after Phase 
A CIS from Unit 1.  
Review of the 
schematics 
establishes the 
separation and 
independence of the 
Train A and Train B 
fans. 
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Fails to 
stop. 

Mechanical 
failure; Hot 
short in 
control 
wiring; 
Control 
signal failure; 
CIS Phase A 
Control 
signal failure. 

Indicating 
lights in MCR 
and CISP 
indicating 
lights in MCR 
(1-HS-31-
68A). 

See Remark 
#2. 

None.   

(See Remark 
#3). 

1. Fans can be stopped 
via HS-31-68 A or B. 

2. Differential pressure 
switches will alarm if 
the ÎP is not adequate 
and start standby CB 
emergency 
pressurizing fan during 
CRI mode. To restore 
MCR DP with respect 
to Shutdown Bd. 
Rooms. 

CRI Control 
Room 
Isolation 
signal - Train 
A fails. 

Alarm in MCR 
when ∆P 
between 
MCRHZ and 
Aux. Bldg. 
SDBR is <1/8-
inch w.g. 

Over 
pressurizati
on of 6.9 kV 
Shutdown 
Board 
Room B. 
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FAILURE MODES AND EFFECTS ANALYSIS 
SUBSYSTEM:  SHUTDOWN BOARD ROOM AIR CONDITIONING AND VENTILATION 

 
Item 
No. Component Function Failure Mode 

Potential 
Cause 

Method of 
Detection 

Effect on 
System Effect on Plant Remarks 

21 0-BKD-31-
2756 

Backdraft 
Damper 

Permits 
airflow to 
Pressurizin
g Fan C-B. 

Fails to 
open (when 
Fan C-B is 
running). 

Mechanical 
failure. 

See Remark 
#1. 
 
(Local position 
indicators on 
damper.) 

No air flow 
to fan C-B.  
Loss of 
redundancy 
in providing 
pressurizing 
air flow to 
Shutdown 
Board 
Rooms. 
 
Lo flow at 
FS-31-66 
will be 
detected 
and 
automaticall
y start fan 
A-A. 
 
See Remark 
#2. 

None. 
 
(Train A Fan 
A-A will 
supply the 
pressurizing 
air.) 

1. Indicating lights of Fan 
C-B powered and 
running (HS-31-67A) 
in MCR and CISP. 

2. The functioning of the 
Pressurizing Fans is 
not required for 
mitigating the effects 
of a DBE. 
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FAILURE MODES AND EFFECTS ANALYSIS 
SUBSYSTEM:  SHUTDOWN BOARD ROOM AIR CONDITIONING AND VENTILATION 

 
Item 
No. Component Function Failure Mode 

Potential 
Cause 

Method of 
Detection 

Effect on 
System Effect on Plant Remarks 

Isolates 
idle Fan C-
B from 
running 
Fan A-A. 

Fails to 
backseat 

Mechanical 
failure. 

See Remark 
#1.   

(Local position 
indicators on 
damper.) 

Loss of 
pressurizing 
air to room 
served by 
the fan. 
 

None. 
 
(See 
Remarks 
#2.) 

1. MCR and CISP 
indication of Fan A-A 
powered and running 
(HS-31-64A). 

2. The functioning of the 
Pressurizing Fans is 
not required for 
mitigating the effects 
of a DBE. 

3. Operability of dampers 
is periodically verified. 

22 0-BKD-31-
2755 
 
Backdraft 
Damper 

Permits 
airflow to 
Pressurizin
g Fan A-A. 

Fails to 
open (When 
Fan A-A is 
running). 

Mechanical 
failure. 

See Remark 
#1. 
(Local position 
indicators on 
damper.) 

No air flow to 
fan A-A.  
Loss of 
redundancy 
in providing 
pressurizing 
air flow to 
Shutdown 
Board 
Rooms.  Lo 
flow at 
FS-31-65 will 
be detected 
and 
automatically 
start fan C-
B. 
(See Remark 
#2.) 

None. 
 
(Train B Fan 
C-B will 
supply the 
pressurizing 
air.) 

1. Indicating lights of Fan 
A-A powered and 
running (HS-31-64A) 
in MCR and CISP. 

 
2. The functioning of the 

Pressurizing Fans is 
not required for 
mitigating the effects 
of a DBE. 
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FAILURE MODES AND EFFECTS ANALYSIS 
SUBSYSTEM:  SHUTDOWN BOARD ROOM AIR CONDITIONING AND VENTILATION 

 
Item 
No. Component Function Failure Mode 

Potential 
Cause 

Method of 
Detection 

Effect on 
System Effect on Plant Remarks 

Isolates 
idle Fan A-
A from 
running 
Fan C-B. 

Fails to 
backseat. 

Mechanical 
failure. 

See Remark 
#1. 
(Local position 
indicators on 
damper.) 

Loss of 
pressurizing 
 air to room 
served by 
the fan. 

None. 
 
(See Remark 
#2.) 

1. MCR and CISP 
indication of Fan C-B 
powered and running 
(HS-31-67A). 

2. The functioning of the 
Pressurizing Fans is 
not required for 
mitigating the effects 
of a DBE. 

23 0-BKD-31-
2812 
 
Backdraft 
Damper 

Permits 
airflow to 
Pressurizin
g Fan B-A. 

Fails to 
open (When 
Fan B-A is 
running). 

Mechanical 
failure. 

See Remark 
#1. 
(Local position 
indicators on 
damper) 

No air flow 
to fan B-A.  
Loss of 
redundancy 
in providing 
pressurizing 
air flow to 
Shutdown 
Board 
Rooms.  Lo 
flow on 
FS-31-63 
will be 
detected 
and 
automaticall
y start Fan 
D-B. 
 
(See 
Remark #2.) 

None. 
 
(See Remark 
#2.) 

1. Indicating lights of Fan 
B-A powered and 
running (HS-31-62A) 
in MCR and CISP. 

 
2. The functioning of the 

Pressurizing Fans is 
not required for 
mitigating the effects 
of a DBE. 
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FAILURE MODES AND EFFECTS ANALYSIS 
SUBSYSTEM:  SHUTDOWN BOARD ROOM AIR CONDITIONING AND VENTILATION 

 
Item 
No. Component Function Failure Mode 

Potential 
Cause 

Method of 
Detection 

Effect on 
System Effect on Plant Remarks 

Isolates 
idle Fan B-
A from 
running 
Fan D-B. 

Fails to 
backseat. 

Mechanical 
failure. 

See Remark 
#1. 
(Local position 
indicators on 
damper.) 

Loss of 
pressurizing 
air to room 
served by 
the Fan. 

None. 
 
(See Remark 
#2.) 

1. MCR and CISP 
indication of Fan C-B 
powered and running 
(HS-31-67A). 

2. The functioning of the 
Pressurizing Fans is 
not required for 
mitigating the effects 
of a DBE. 

24 0-BKD-31-
2811 
 
Backdraft 
Damper 

Permits 
airflow to 
Pressurizin
g Fan D-B. 

Fails to 
open (when 
Fan D-B is 
running). 

Mechanical 
failure. 

See Remark 
#1.  (Local 
position 
indicators on 
damper.) 

No air flow 
to fan D-B.  
Loss of 
redundancy 
in providing 
pressurizing 
air flow to 
Shutdown 
Board 
Room.  Lo 
flow at FS-
31-69 will be 
detected 
and 
automaticall
y start fan 
B-A. 
 
(See 
Remark #2.) 

None. 
 
(Train A Fan 
B-A will 
supply the 
pressurizing 
air.) 

1. Indicating lights of Fan 
D-B powered and 
running (HS-31-68A) 
in MCR and CISP. 

2. The functioning of the 
Pressurizing Fans is 
not required for 
mitigating the effects 
of a DBE. 
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FAILURE MODES AND EFFECTS ANALYSIS 
SUBSYSTEM:  SHUTDOWN BOARD ROOM AIR CONDITIONING AND VENTILATION 

 
Item 
No. Component Function Failure Mode 

Potential 
Cause 

Method of 
Detection 

Effect on 
System Effect on Plant Remarks 

Isolates 
idle Fan D-
B from 
running 
Fan B-A. 

Fails to 
backseat. 

Mechanical 
failure. 

See Remark 
#1. 
(Local position 
indicators on 
damper.) 

Loss of 
pressurizing 
air to room 
served by 
the Fan. 

None. 
 
(See Remark 
#2.) 

1. MCR and CISP 
indication of Fan B-A 
powered and running 
(HS-31-62A). 

2. The functioning of the 
Pressurizing Fans is 
not required for 
mitigating the effects 
of DBE. 

25 0-FCO-31-
276-A 
 
Tornado 
Damper 
Train A 

Provides 
suction 
flow path 
for the 
6.9kV/480V 
shutdown 
board room 
pressurizin
g Fans A-A 
and C-B.  

Spuriously 
Closes 
(no tornado) 

Mechanical 
failure; Hot 
short in 
electrical 
supply. 

Indicating light 
in MCR (0-HS-
31-34-A).  
Mechanical 
Equipment 
Room 
indication.  
Locally, 
0-ZS-31-276A-
A status 
indication. 

Loss of 
suction to 
Shutdown 
Board 
Room 
Press. fans 
on Unit 1 
side.  Loss 
of 
pressurizati
on function 
to 6.9 kV 
Shutdown 
Board 
Room A. 

None.   
 
(See Remark 
#2.) 

1. Fails as is.  Normally 
open. 

2. Pressurizing fans are 
not required to 
mitigate the effects of 
a DBE. 

Fails to 
close when 
required for 
Tornado 
protection. 

Mechanical 
failure, 
electrical 
failure, 
Operator 
error (hand 

Indicating 
lights in MCR 
(0-HS-31-34). 
Mechanical 
equipment 
room 

Loss of 
tornado 
isolation 
redundancy. 

There is no 
effect on the 
plant with the 
failure of the 
damper to 
close.  

Pressurizing fans are not 
required during a 
tornado event.   
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FAILURE MODES AND EFFECTS ANALYSIS 
SUBSYSTEM:  SHUTDOWN BOARD ROOM AIR CONDITIONING AND VENTILATION 

 
Item 
No. Component Function Failure Mode 

Potential 
Cause 

Method of 
Detection 

Effect on 
System Effect on Plant Remarks 

switch placed 
in wrong 
position). 

indication.  
Locally, 0-ZS-
31-276A-A 
status 
indication. 

Redundant 
isolation 
components 
are installed 
which would 
prevent the 
pressure 
differential 
from 
affecting the 
components 
downstream 
of this 
device. 

26 0-FCO-31-
275-B 
 
Tornado 
Damper 
Train B 

Provides 
suction 
flow path 
for the 
6.9kV/480V 
Shutdown 
Board 
Rooms 
Pressurizin
g Fans A-A 
and C-B 

Spuriously 
Closes 
(no 
tornado). 

Mechanical 
failure; Hot 
short in 
electrical 
supply. 

Indicating 
lights in MCR 
(0-HS-31-35-
B).  
Mechanical 
Equipment 
Room 
indication.  
Locally, 
0-ZS-31-275A-
B status 
indication. 

Loss of 
suction due 
to Shutdown 
Board 
Room 
Press. fans 
on Unit 1 
side.  Loss 
of 
pressurizati
on function 
to 6.9 kV 
Shutdown 
Board 
Room A. 

 

None. 
 
(See Remark 
#2.) 

1.  Fails as is.  Normally 
open.  Motor operated 
valve. 

2.  Pressurizing fans are 
not required to 
mitigate the effects of 
a DBE. 
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FAILURE MODES AND EFFECTS ANALYSIS 
SUBSYSTEM:  SHUTDOWN BOARD ROOM AIR CONDITIONING AND VENTILATION 

 
Item 
No. Component Function Failure Mode 

Potential 
Cause 

Method of 
Detection 

Effect on 
System Effect on Plant Remarks 

Fails to 
close when 
required for 
Tornado 
protection 

Mechanical 
failure, 
electrical 
failure, 
Operator 
errors (hand 
switch placed 
in wrong 
position). 

Indicating 
lights in MCR 
(0-HS-31-35). 
Mechanical 
equipment 
room 
indication.  
Locally, 0-ZS-
31-275A-B 
status 
indication. 

Loss of 
tornado 
isolation 
redundancy. 

There is no 
effect on the 
plant with the 
failure of the 
damper to 
close.  
Redundant 
isolation 
components 
are installed 
which would 
prevent the 
pressure 
differential 
from 
affecting the 
components 
downstream 
of this 
device. 

Pressurizing fans are not 
required during a 
tornado event.   

27 0-FCO-31-
278-A 
 
Tornado 
Damper 
Train A 
 

Provides 
suction 
flow path 
for the 
6.9kV/480V 
Shutdown 
Board 
Rooms 
Pressurizin
g Fans B-A 

Spuriously 
Closes 
(no tornado) 
 

Mechanical 
failure; Hot 
short in 
electrical 
supply. 
 

Indicating 
lights in MCR 
(0-HS-31-32-
A).  
Mechanical 
Equipment 
Room 
indication.  
Locally, 
0-ZS-31-278A-

Loss of 
suction due 
to Shutdown 
Board 
Room 
Press. fans 
on Unit 2 
side.  Loss 
of 
pressurizati

None. 
 
(See Remark 
#2.) 

1.  Fails as is.  Normally 
open. 

2.  Pressurizing fans are 
not required to 
mitigate the effects of 
a DBE. 
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FAILURE MODES AND EFFECTS ANALYSIS 
SUBSYSTEM:  SHUTDOWN BOARD ROOM AIR CONDITIONING AND VENTILATION 

 
Item 
No. Component Function Failure Mode 

Potential 
Cause 

Method of 
Detection 

Effect on 
System Effect on Plant Remarks 

and  D-B 
(Unit 2) 

A status 
indication. 

on function 
to 6.9 kV 
Shutdown 
Board 
Room B. 

Fails to 
close when 
required for 
tornado 
protection 

Mechanical 
failure, 
electrical 
failure, 
Operator 
errors (hand 
switch placed 
in wrong 
position). 

Indicating 
lights in MCR 
(0-HS-31-32). 
Mechanical 
equipment 
room 
indication.  
Locally, 0-ZS-
31-278A-A 
status 
indication. 

Loss of 
tornado 
isolation 
redundancy. 

There is no 
effect on the 
plant with the 
failure of the 
damper to 
close.  
Redundant 
isolation 
components 
are installed 
which would 
prevent the 
pressure 
differential 
from 
affecting the 
components 
downstream 
of this 
device. 

Pressurizing fans are not 
required during a 
tornado event. 

28 0-FCO-31-
277-B 
 
Tornado 
Damper 

Provides 
suction 
flow path 
for the 
6.9kV/480V 

Spuriously 
Closes  
(no tornado) 

Mechanical 
failure; Hot 
short in 
electrical 
supply. 

Indicating 
lights in MCR 
(0-HS-31-33-
B).  
Mechanical 

Loss of 
suction due 
to Shutdown 
Board 
Room 

None. 
 
(See Remark 
#2.) 

1.  Fails as is.  Normally 
open. 

2.  Pressurizing fans are 
not required to 
mitigate the effects of 
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FAILURE MODES AND EFFECTS ANALYSIS 
SUBSYSTEM:  SHUTDOWN BOARD ROOM AIR CONDITIONING AND VENTILATION 

 
Item 
No. Component Function Failure Mode 

Potential 
Cause 

Method of 
Detection 

Effect on 
System Effect on Plant Remarks 

Train B Shutdown 
Board 
Rooms 
Pressurizin
g Fans B-A 
and D-B 
(Unit 2) 

Equipment 
Room 
indication.  
Locally, 
0-ZS-31-277A-
B status 
indication. 

Pressurizati
on fans on 
Unit 2 side.  
Loss of 
pressurizati
on function 
to 6.9 kV 
Shutdown 
Board 
Room B. 

a DBE. 

Fails to 
close when 
required for 
tornado 
protection 

Mechanical 
failure, 
electrical 
failure, 
Operator 
errors (hand 
switch placed 
in wrong 
position). 

Indicating 
lights in MCR 
(0-HS-31-33). 
Mechanical 
equipment 
room 
indication.  
Locally, 0-ZS-
31-277A-B 
status 
indication. 

Loss of 
tornado 
isolation 
redundancy. 

There is no 
effect on the 
plant with the 
failure of the 
damper to 
close.  
Redundant 
isolation 
components 
are installed 
which would 
prevent the 
pressure 
differential 
from 
affecting the 
components 
downstream 
of this 
device. 

Pressurizing fans are not 
required during a 
tornado event.   
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FAILURE MODES AND EFFECTS ANALYSIS 
SUBSYSTEM:  SHUTDOWN BOARD ROOM AIR CONDITIONING AND VENTILATION 

 
Item 
No. Component Function Failure Mode 

Potential 
Cause 

Method of 
Detection 

Effect on 
System Effect on Plant Remarks 

29 0-BKD-31-
590 

Provides 
flow path 
for return 
air from 
480V 
Shutdown 
Board 
Room to 
6.9kV 
Shutdown 
Board 
Room 

Failure to 
open 

Mechanical 
Failure 

 

Surveillance 
walk-downs &  
Maintenance 

None 
(see remark 
1) 

None 
(see remark 
1) 

The dampers open when 
the fans are started (pre-
event).  There are two 
dampers that provide 
return air back from the 
480V Shutdown Board 
Room 2A to the 6.9kV 
Shutdown Board Room.  
Should one of the 
dampers fail closed, a 
single damper is 
adequately sized to 
provide return air. 

30 0-BKD-31-
591 

Provides 
flow path 
for return 
air from 
480V 
Shutdown 
Board 
Room to 
6.9kV 
Shutdown 
Board 
Room 

Failure to 
open 

Mechanical 
Failure 

 

Surveillance 
walk-downs &  
Maintenance 

None 
(see remark 
1) 

None 
(see remark 
1) 

The dampers open when 
the fans are started 
(pre-event).  There are 
two dampers that 
provide return air back 
from the 480V 
Shutdown Board 
Room 2A to the 6.9kV 
Shutdown Board 
Room B.  Should one 
of the dampers fail 
closed, a single 
damper is adequately 
sized to provide return 
air. 

31 0-BKD-31-
592 

Provides 
flow path 

Failure to 
open 

Mechanical 
Failure 

Surveillance 
walk-downs &  

None 
(see remark 

None 
(see remark 

The dampers open when 
the fans are started 
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FAILURE MODES AND EFFECTS ANALYSIS 
SUBSYSTEM:  SHUTDOWN BOARD ROOM AIR CONDITIONING AND VENTILATION 

 
Item 
No. Component Function Failure Mode 

Potential 
Cause 

Method of 
Detection 

Effect on 
System Effect on Plant Remarks 

for return 
air from 
480V 
Shutdown 
Board 
Room to 
6.9kV 
Shutdown 
Board 
Room 

 Maintenance 1) 1) (pre-event).  There are 
two dampers that 
provide return air back 
from the 480V 
Shutdown Board 
Room 1B to the 6.9kV 
Shutdown Board 
Room A.  Should one 
of the dampers fail 
closed, a single 
damper is adequately 
sized to provide return 
air. 

32 0-BKD-31-
593 

Provides 
flow path 
for return 
air from 
480V 
Shutdown 
Board 
Room to 
6.9kV 
Shutdown 
Board 
Room 

Failure to 
open 

Mechanical 
Failure 

 

Surveillance 
walk-downs &  
Maintenance 

None 
(see remark 
1) 

None 
(see remark 
1) 

The dampers open when 
the fans are started 
(pre-event).  There are 
two dampers that 
provide return air back 
from the 480V 
Shutdown Board 
Room 1B to the 6.9kV 
Shutdown Board 
Room A.  Should one 
of the dampers fail 
closed, a single 
damper is adequately 
sized to provide return 
air. 
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FAILURE MODES AND EFFECTS ANALYSIS FOR ACTIVE FAILURES 
SUBSYSTEM:  MAIN STEAM VALVE VAULT VENTILATION SYSTEM 

 

 

Item 
No. Component Function Failure Mode 

Potential 
Cause 

Method of 
Destruction 

Effect on 
System 

Effect on 
Plant Remarks 

1. 1-FAN-30-26 
and 1-FAN-30-
302 

Provides 
outside air for 
cooling of the 
South Steam 
Valve Vault. 

Continues to 
run after 
shutdown 
command is 
given or 
spuriously 
starts after 
shutdown.  
This failure if of 
concern during 
periods when 
the ambient 
temp. is at the 
design 
minimum. 

Electrical 
control failure, 
operator error 
(switch left in 
incorrect 
position). 

No direct 
detection 
method for the 
fan, the 
indicating lights 
and hand 
switch are local 
devices. 

None, see 
remarks. 

None, see 
remarks. 

System Description and 
Freeze protection 
procedure require that 
door and ventilation covers 
be installed on both the 
north and south main 
steam valve vaults should 
the outside temperature 
drop below 35°F.  With the 
covers installed there 
would be little if any air 
flow produced as a result 
of the fans continuing to 
run.  Therefore this failure 
would have no adverse 
impact on the plant. 

2. 1-FAN-30-25 
and 301. 

Provides 
outside air for 
cooling of the 
North Steam 
Valve Vault. 

Continues to 
run after 
shutdown 
command is 
given or 
spuriously 
starts after 
shutdown.  
This failure is 
of concern 
during periods 
when the 
ambient temp. 
is at the design 
minimum. 

Electrical 
control failure, 
operator error 
(switch left in 
incorrect 
position). 

No direct 
detection 
method for the 
fan, the 
indicating lights 
and  hand 
switch are local 
devices. 

None, see 
remarks. 

None, see 
remarks. 

1.  System Description and 
Freeze protection 
procedure require that 
door and ventilation covers 
be installed on both the 
north and south main 
steam valve vaults should 
the outside air temperature 
drop below 35°F.  With the 
covers installed there 
would be little if any air 
flow produced as a result 
of the fans continuing to 
run.  Therefore this failure 
would have no adverse 
impact on the plant. 
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TABLE 9.4-10A  
 

FAILURE MODES AND EFFECTS ANALYSIS FOR ACTIVE FAILURES  
SUBSYSTEM:  POST ACCIDENT SAMPLING SYSTEM  

 
Item 
No. Component Function Failure Mode 

Potential 
Cause 

Method of 
Destruction 

Effect on 
System 

Effect on 
Plant Remarks 

1. 1-FAN-31-
318A1 

Provides 
heated (if 
required) 
outside air to 
the post 
accident 
sampling 
facility during 
periods of 
times that a 
post accident 
sample is 
required. 

Continues to 
run after  
shutdown 
command is 
given or 
spuriously 
starts after 
shutdown.  
One of the 
redundant 
isolation 
dampers fails 
open (1-FCO-
31-350 or 
365).  Heater 
(1-HTR-31-
479) fails off.  
Outside 
temperature 
at minimum 
design value. 

Electrical 
control 
failure, 
operator error 
(switch left in 
incorrect 
position). 

No direct 
detection 
method for 
the fan, the 
indicating 
lights and 
hand switch 
are local 
devices. 

None,  
see 
remarks. 

None,  see   
remarks. 

1.  An analysis was 
performed to 
show that the 
space 
temperatures 
would remain 
within allowable 
limits. 

2.  Post accident, 
this system is 
manually 
energized.  Post 
accident 
sampling 
ventilation is 
controlled by 
procedures.  
These 
procedures 
control operation 
of this system 
and require the 
ventilation 
system be shut 
down after 
sampling is 
complete. 

 
 



RATTE 

Z 
IN ASO 

UX OLDS 
0-478886-3 C-2 EXHAUST RELIEF 1, NOT USEDDUCT CAP SUPPLY FOR EMER RTN FROM 0-478888-3 C-11

BLANK-MANUAL ~~ PLATE EMERGENCY PRESSURIZATION AUX BLDG ...r_ 
TOILET A LOCKER ROOM

H 0-31-4810 f  SD BOARD p-31
-446609K-MANUAL ELI \ VET\~+i~.g 2. ONE BATTERY 

WITH 
T EXHAUST FAN SHALL ND IN

F-►0-31-4813 ~+/ 
p
O
~
P
~
ER
~
AT
A
I
N
O
T
N
I7
BI
E
T
g
H 

T~HI
EQpOTHER 

TH
TWO ̀ 7IX7d STANDBY.

BLANKOFF PLATE ~~ ~ 0-31-4815-►p M CAP 
^' 3' gUANTITIEg IFORIE641ERGE:IPCY OPEftAT~O} 

ARE -LOB

ATTIC OgO F 0-31-3631 Oq9 I 0-31-8090 80MENS TOILET 4. ALL DUCTWORK ON THIS DRAWING IS NA CLASS S
p $ p D-31-4612 01-20 D-S1-4616-~-F B F °-FC0 EXCEPT WHERE NOTED AS CLASS Q OR Y. ALL PIPING ON

0-VENT-031-3029  BLA(.p(OFp 0-HTR-31-83 

F
~~~~ ~~ Q-PCO 31-13 THIS DRAWIF6 IS NA CLASS M SIT. I(L) OR G AS NOTED.
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r: ~_* ! 0-31-4988 
8. BYPASS. DAtMERR WAS RRE~D PRIOR TO STARTUP PERCORRIDOR 0-31- D 31-14
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L.O.

0-31-2088 
0137 

,~,fX L.O. Q-FCO L.O.
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DO

°  2001A
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F F 8 7 0-31-2008 BATTERY ROOM 

SYSTEM PRESSURE UPSTREAM O-AHU-31-31D 31-338IRA TERY 
EXHAUST PAN f 

1100 EleSM ` F 0-31-2025 'r 0-31-2020 0-31-3848 0-31-2011~~ 
EXHAUST FANS j ,FANS ATIYE 

B-B IS 0.94" O-AHU-31-318 A I R CONDITIONING A I R FLOW
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0-TRAP- 1/2° DRAIN 0-31-2274 0-TRAP- 1/2° DRAIN 1. AIR CONDITIONING SYSTEM CODE N0. 31.
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INMRUMEMATION SYMBOLS AND

198 0- 
/22 DRAIN 

31174 
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0-51-4304 0-51-4305 
D8 

1-1/2" 0-31-2203 
0-31-1033 TANK IA 12. p 

EREGMNEAJf RATESMINIMUSHOWN ON 
THIS

SF LOWLOW
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0-31-573 0-31-1040A 0-31-543 /2° VENT N ~1Z ED. SEE THE LATEST
RK

SET PRESS. 0-31-2232 1/2° VENT 0-STN-31-88 300 PRESS. 0-31-1025A 
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0-C0~-31-980 FLWD BARRIER 31-980 0-31-2241 FL BARRIER 0-DRY•31-80 Q-31-2188

SEE NOTE 18 0- -31 -80C WATER SIE IS SEISMIC CATEGORY I(L) AS
/2° DRAIN SEE NOTE 18 IDENTIFIED ON THE DRAWING.

0-31-2238 0-51-2242 0-31-2187 0-31-2199 
17. CHECK VALVE INTERNALS HAVE BEEN REMOVED.CW CIRC PUMP B-B 1/2° DRAIN CW CIRC P_31 A-A 0-31-4388 

18. FLOOD BARRIER DRAIN PIPING IS 1-1/2' SCH 80
_ O-H -31-98A 380 GPM

0-PMP-31-96/1 1/2° DRAIN 
35Q GPM 

 DRAIN
0-CHR-31-88 ON 0-HOSE-31-BM 0-PMP-31-80/1 A108 OR. B, NA CLASS G.
WATER CHILLER 0-'F7W8'FB'2 1/2° DRAIN 0~1 -43 AIR 

WATER CHILLER 1 °DRAIN 1/2' DRAIN AIR
z

BE 
/2 SEPARATOR A

PACKAGE 9­S-,__PACKAGE A-A

w r
Q-EVP-31-96 1° DRAIN n O-EVP-31-50

Q-HOSE-31-888 a 0-HOSE-31 -809

-43 

8° CWS

/2 
8° CWS 

/2
0-CM-31-96 DRAIN 31 1 8 DRAIN 31-1 4 TV

0-COND-31-80 31-185
0-31 0-31-1044A

Q-31-2227 -2228 0-31-2188 
0-31-1028A

.H.1 0-31-2230 0-31-2186

51-1 0 I`I MCR CHILLER OIL PUMP RELIEF VALVE 0-RFV-031-602A ICI
IS SHOWN AS ITEM 8 ON CONTRACT 75K35-93119-2, DWG

CL Y C. Y 05-~H(X1526). SET PRESSURE IS 53 PSIG PER VTD- tl. Y CL Y 0-3 _21
CAT. I(L) CAT. I 1,270-0140, PC 10. CAT. I(L} CAT. I

1/2° DRAIN
NOTE:
MR CHILLER OIL PUMP RELIEF VALVE 0-RFV-031-8028
IS SHOWN AS ITEM 5 ON CONTRACT 53 PS-83119-2 D1c EL 755.0 MAIN CONTROL ROOM AIR-CONDITIONING SYSTEMS A-A B-B0270-0140, Pl. SET PRESSURE IS S3 PSIC PER Yf'D-
D270-0140, PC 10. (ONE SYSTEM IS STANDBY)
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478801-31-----------INSTRUMENT TABULATION
471811-31-----------LOGIC DIAGRAM
47/888-4-----------AIR FLOW DIAGRAM POWERHOUSEDIAGRAM          

0.pL1,79920-31M  THRU -31X4-MASTER VALVE STATUS REPORT UNITS     i 
I UM. 247/885-103---------MECHANICAL STRESS ANALYSIS

PROBLEM N AIR 
FLOW DIAGRAM

CONDITIONINGINO 
CHILLED WATER

AIR CONDITIONING
COMPANION DRAWINGS: CHILLED WATER
471888-7---CHILLED WATER FLOW DIAGRAM TVA DWG N O . 0-47W865-3 R2471888-1---DMNRLZ WATER FLOW DIAGRAM
471848-2---EMT FLOW DIAGRAM FIGURE 9.4-2



NOTES:

1. FOR NOTES AND REFERENCE DRAWINGS SEE 47W865-3.
2. ALL CHILLED WATER PIPING ON THIS DRAWING IS TVA CLASS M.

SEISMIC CATEGORY I UNLESS OTHERWISE NOTED. 

t1/2° DRAIN 1/2° DRAIN 
4. DRAIN AND AND VENT PIPING 2 AND 9MAI.LER~F IROELPES3 PIP~-AND0-FIDE-31-3107 8°x2-1/2° 

EWIMENT SHALL HE SEISMIC CATEGORY I THROUGH THE PRESSURE
UNDARY. THE REMAINDER OF THE ORMALLY(I~PIPE SHOULD BE SUPPORTED SEISMIC

Q-STN-31-231 TSU~PPMORTED)§EIStdITQ~A 
OPEN PTION REPE~NC

DRAI

D 

OICUl6:NTSSHOULD 

~C-STN-31-261 0'31' 0-AHU-31-30D S. DESIGN CRITERIA/SYSQ-31-2402 
hAHH~U BB--AAAHU D-B AHU C-B 23~' AHU A-A (USE THE LATEST REVISION ON ALL WORK UNLESS OTHERWISE SPECIFIED.

0-31- 0-AHU- 

43T7

E THE LATEST REVISION OF THE 47821 SERIES DRAWINGS0-31-2411 0-AHU- 31-319 0-31-2403 2348 
PIPING SYSTEM CLASSIFICATION.'):S4 p-HOSE- 31-30 O'COIL-

31-310 31-318 0-TRAP-31-23 31-3080-STN 8° OWR 31-300 8° CWR N3-30-48-4002------- HVACTECH CONTROL 
SUPPORT 

BUILDING0-TW 31-282 ~I 0-TW 0-TW I~ 0-TW ~DO~O~o-_-_-_-_TECHNICAL SUPPORT CENTER-
51-260 31-249 31-230 0-STN- 31-218 HABITABILITY AND ENVIRONMENTAL

0-31-2407 0-COIL-31-310 0-31-2398 0-31-2380 0-MIL-31-30D 31-232 ---- 1-2342 CONTROL SYSTEM
2° FUNNEL IL- 2° FUNNEL8. DEMINERALIZED WATER PIIPIING (MAKE-UP TO CHILL WATER SYSTEE(!
DRAIN ----- 31-318 -S1-S181 

0-HOSE-31-3002 -- - DRAIN  8°x2-1/2• IS SEISMIC CATE60RY I(L) AS IDENTIFIED ON THE DRAWING.6°x2-1/2° O-HOSE-31-3102 ---- 8°x2-1/2° - 

12.*3-43

7. FOR MINIMIAd FLOW REOU22IIRHHHE0SEE
STEAM 

 
STEAM L 8. CHECK VALVE INTERNALS HAVE BEEN REMOVED.

HUMID.  8°x2-1/2°  HUMID. 

_Q-TW Q-31- 
0. G 0. 0 8° CWS 

Q-TW 
m ,~ 0.00.08° CWS o-.N.W

2408 0-MCV 3/4° DRAIN 0-MCY 0-31- ~~~ ~ti.~ o-31 0-M4V 3/4° DRAIN TO MCV
31-28 31-247 sw 2381 0-31- 11  31-217

0-31-2404 31-282 0-TRAP-31-282 1TRAP 31-261 2400 
0_31-2396 0-31-2347 2382 51-232 G TIER DRAIN 31-231 D-31-2339

0-FE  - 
3/4. 

 O4E REFERENCE DRAWINGS:

w 
`~ 47W885-107--------MECHANICAL STRESS ANALYSIS PROBLEM BOUNDARY

31-248 ~" /2° DRAIN TO WTTER DRAIN s " a " 
31'216 AIR CONDITIONING CHILLED WATER

CONDENSATE DRAIN 
1/2° DRAIN TO GUTTER .~ 

w 
1

TO GUTTER DRAIN d F: d F CONDENSATE DRAIN TO 

W 

• CONDENSATE DRAIN TO GUTTER DRAIN - - CONDENSATE DRAIN TO GUTTER DRAIN
GUTTER DRAIN 

FILTERS < FILTERS
0-31-2287 0-31-2288 0-31-2280 0-31-2278

0-31- 6668~~'
O-STN-31-2293 2398 pW O-STN-31-2280 0-31-2338

0-STN-31-2292 TEST O

8~ 
PLUG 0-STN-31-2291 

A 0-31-2340 
TEST PLUG0-FE 0-FE " O-TW —Q

31-287 
0-31-2387 N (-G-STN-31-156 

31-227 8R 31-228I I e~R I I
2 2

VAC BREAKER 0-31-2281
FILTER 0-31-2282 1~w°

0-TANK-31-288 0-31-2283 1-47W888-1 COORD F7 0-TANK-31-228 COMPUTER ROOM
1/2° VENT 0-31-4314 2170 WATERDEMINERALIZED 1/2° VENT Q-31-4378 22 TURN 

WATER

0-31-1088A 
0. WATER 0-31-1088A BEET 12 (AHU.)

COMPRESSION TANK 8 31H-285 0-31-4318 0-31-4601 PRV SET 

E~ 
COMPPRESSION TANK A 31H-228 0-31-4376

0-31-1089A 1/2° DRAIN--
-o..4_oI 

/2• DRAIN PSIG 0-31-1089A 1/2° DRAIN 
oI 

/2° DRAIN
0-LCY- 0-TANK-31-228

0-31-4316 0-31-4321 31-188 
?RV SET 0. D DRAIN 

0-31-4377 C-31-4382
PRV SET CL 0 

TO FLOOR DRAIN 1/2° 0. 0 TO FLOOR 1/2° COMIPUTER ROOM
AT 125 PSIG I~ 1/2• VENT 1/2• VENT AT 125 ?SIG 4~ 1/2• VENT 1/2° PEN T CHILLED WATERSU

0-31-2363 ~'I 0-31-2387 0-31-4317 0-31-4325 
STEAM GENERATOR 

0_31-2328 G-PI 
0-31-2334 0-31-4378 0-31-4363 SHEETYI2 (AHDx)0-31-31-138 31-224

~067A G-31-2391 
1/2° VENT /28 VENT 

0-31-2171 O97A 1/2° VENT 1/28 VENT
Q-S1-2388 ~6 Q-31-2330 Q-S1-2331

0-31-2382 0-31-2390 0-31-4318 0-31-4322 1' DRAINS 0-31-2323 0-31-2333 0-31-4379 0-31-4384

1/2' VENT 1/2• DRAIN 1/2' DRAIN 1/2• VENT 1/2° DRAIN 1/2• DRAIN
1/2° DRAIN 1/2° 0-31-4803 1/2° DRAIN 1/2°

0-31-4319 0-31-4327  0-31-4380 0-31-4388
1 /2• PENT 1/2• VENT 1/2• VENT 1/2° PENT

0-31-1090 0-TANK-31-128 0-31-2388 0-31-1070 0-31-2332
C-31-4320 0-31-4323 2° FUNNEL 0-TANK-31-128 0-31-4381 0-31-4368

O'er DRAIN 0'
31-282 DEMINERALIZED 31-222I(L) I CHEMICAL TREATMENT I(L) I

0-31-2376 TANK IS 
WATER 

0-31-2318 
TTANKICAL TREATMENT

0-31-1091 1/2° DRAIN OONT ON 1• 0-31-1071 1/2• DRAIN1-47W858-1
0-31- 1• C-31- C-31- COORD C8 0-31- 1• 0-31- 0-31-
2379 2377 2374 2322 2320 2317

1-1/2° 0-31 -l"37 1-1/2° 0-31-2321 m
1-1/2° 1-1/2•

J 0-31-
2. ~ J 2392 2. _

O PI 
d

CAT. i CAT. I(L) ty 
0-PI 0-PI CAT. i cnr. I(L) ty 

0-PI 
31-210

31-242 31-240 0-31-2375 ~F. 31-212 0-31-2316 O-FE
1/2° VENTS 0-Pd S 0 0-31-642 1/2° VENTS 31-220ast-67z 3~q• 1-1/2° 0-Pd 1-1/2°

ET PRESS, 300 PSIG q P 31-2 1 SET PRESS, 30M ?SIG 

w1 
p 31-211 m

i 3/4° 1~ ̀~I  1~ O-SEP-31-128
0-31-4325 0-31-1083 0-31-1082A 0-31-4412 0-31-1083 0-31-1082A J Q-S1- : 0-31-1060 J

0-31-2382 U-H SSE-31-1290 J 2372 0-31-2305 Q-HOSE-31 1/2° PENT ! --}} 0-31- 0-31-1 0-31-1081 - ~'+ 0-31- -1284 'O
0- B"CWR 2384 1/2 VENT o O-TW 

8~4WR 2307 0-31-tO81A C-STN-31-128 
d

ET PRESS, 300 PSIG 0-31-3118  ~1- SET PRESS. 300 PSIG 0-31-3117
51-243 2370 31-213 2313

SET PRESS, 0-31- 0-31- NOTE 8 TEST ~ti.~ SET PRESS, 1° C-31- 0-31- NOTE 8TEST 
200 PSIG 3685 PLUG 0-SEP-31-129 200 ?SIG 3884 2308 PLUG 1~11

0-31-2381 -HOSE- 0-31-2304 CW CIRC per. A-A 
0-HOSE-31

CW CIRC PUMP B-B 31-1290 0-HOSE-31-128A 
450 4'PM 

-128D
O-CM-31-129 480 mu AIR 0_31_ AIR

0-HM E-31-129A C-31-2388 0-31' 0-31-2371 SEPARATOR O-CCMP-31-1284 0-31-2311 4387 0-31-2314 BPARATOR
C-PW-31-129/1 

4328 B 0-PW-31-128/1 A
x

DRAIN 
g~ pg 

(bNT pN 1" DRAIN

MATER CHILLER iOO~ HS 1/2° DRAIN 
1/2° DRAINS 

Q ~p C({ILLER 1C H4 4 1/2° DRAIN 
/2° DRAINS

iii555 PACKAGE 8-8 C-STN-31-129 25• PACKAGE A-A

0-31 -2386
n 1/2° 
® 

DRAIN 

0-31-2298 

(-G-EVP-31-129Q-31-4324
♦♦♦  EVP-S1-128

O-MW-31-1
0-HOSE-31=

VENT LINE TO AN
TO OUTSIDE NOTE: EBR CHILLER OIL PUMP

RELIEF VALVE O-RFV-31-5028
IS SHOWN AS ITEM 3 ON CONTRACT
75K35-83153-1 DRAWING DS-SM(Xl W4-).
SET PRESSURE IS 53 PSIG PER
VTD-D270-0140, PG 10.

NOTE: ERR CHILLER OIL PUMP
RELIEF VALVE O-HFV-31-502A
IS SOWN AS ITEM 5 ON CONTRACT
75K35-83153-1 DRAWING D5-SCH(X1504).
SET PRESSURE IS 53 PSIG PER
VM-027G-0140, PG 10.

EL 692.0 ELECTRICAL BOARD ROOM AIR-CONDITIONING SYSTEM A-A do B-B
(ONE SYSTEM IS STANDBY)
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WATTS BAR
COMPANION DRAWINGS. FINAL  SAFETY
47W883-3 --- CHILLED WATER ANALYSIS  REP0RTFLOW DIAGRAM
47W658-1 --- 

FLMINDIATER

POWERHOUSE
UNITS 1 & 2

47W843-4 --- ERCW FLOW DIAGRAM FLOW  DIAGRAM
AIR CONDITIONING
CHILLED WATER

TVA DWG NO. 0-47W865-7 R2
FIGURE 9.4-3



0-MTR-31-9
C-MTR-31-10

z z z

3ON7-4085

-M I ZS 1 
FOC

-8 
FOC 

-8

31-408A I 31-9 31-9 31-10 31-10

0-FAN-31-406
O-MTR-31-408 I .~._.~_J

•~_ 

~~
X

8

~~_.J LO

i1 k 0-471810-51-1 COORD D1
X

AIR INTAKE
FROM MECHANICAL SPREADING RM SUPPLY FAN

DIASMPER

1&WWNTROOM EL 785.0
•--~/~~ F~~ O-ID-31-4827

0-SKD-31-2103
SEE NOTE 8

Hg t-M_8

T S T
1-M-9ZS 
1-

I FCO
I 1- 31- 0-MTR-31-27/

0176870-37-t COORD D-3

II 0 
O

,3 133 LO

cooRlDOR H f H —

XFD XFD
FIRDAMP

31-73 RELAY 3,- C-ISD-31-4628

RECORD STORAGE ~~ 1~ 4
S7-8A --

RELAY RM
TO MAIN CONTROL RM
AHU'S RETURN

-1- 
0-476810-31-2 COORD 91 a BB

31- 8

I
FSV
s1

3

-t

aiART

AND 
STORAGE

TCAL ROOM
H

1-M-8 ̂  FOODLW
341-8 31- I— FD2041

J
am(

'-

0-MTR-31-27 HS 
0

31-255 }~ rf 
~r••c

J••t J•^t OUTSIDE AIR 

rr--••cc

BATTERY RM EXHAUST FAN C-B 31 I 1-M-8 
0-mm-31-21-MTR-31-22 NOTE 2

31-21

•-M---- 0
31-25A `'v7~\M/ EL 778'-0 

J-----~ R ----
3, 3, 11 FCO _ 31

3OC a 3Z _ 1 ~'9 W 2 2 y{ }e••( 0

 

31-1 1

u I I ;_I)NNOTE 2
ZS 

7 . 

FCC~_ J /e1 FOC 31-23 0

X

X

31-285 0 R

2 31~BA

31- 
31-2 1

I 0 M M

3~1-212 

NOTE 2

0-MTR-31-28 ~-/ J I 
FCO 

1'28 0 R

L-----4 I

I n• ' Z

FS

31- 4 FCO

INOTE 2 31

31-402
O

A-A 
z

476888-4• G-8
BATTERY ROOM
EXHAUST FANS n

B~ 0

O

375

' 

0

~J
1-M-9

I --~I I 0 __ 
FCO 

10-15D 0-MTR-31-29 I J 0-MTR-31-29/EtE

r---- z 
II

I 
~

' ~ ~IGLs31 --
2 31- 88 ~

I
t-M

-_J
9 I

31-28A

~ 31

I ~
LOG

~y i FD2377 ~

VENT

X
0-FLTR-31-8
04EPA-31-
0-HEPA-31-7
0-FLTR-31-7

3 
FIL 
AIPDI-I
3

X

I

I FCO
}aC ISa( 31- LW
M M

ZS

FD2378

FSV
31- 31-

1-td-8

VENT

0
_ HS 1-M-9

S1-SA

A

I 

1-M~FCVV

p p

HS ZS

I 51-4 31
1-M-8 

FCV
S1-'

D,~—
J

z

' 0

— ~ II
X 4

T1 31-

31

I
~-•— 0-476810-31-10 COORD
I
10-FAN-31-8

E-2

TS —

I(0-MTR-31-8l~

31 21

1-M-9

S FCY F
31-38

jt-M-B 0

NOTE 6 X SPREADING ROOM
FRESH AIR SUPPLY

D-47681x-31-3. WOfB) D-ta a D-8

Q 0-MO-31-2097

31-3835

CHEATING COIL ~31
0-HTR-31-421 L

~p_p
X'

z CSEff-31_8 1~' 43 SS

0 NOTE 7 31-179
INN

Xs

T L IL-iNC
i

CLE FANS
CL I 17 SE NE 4

U
76810-31-1

}

0 CCOOR

DD~{

E-S~

31- 5 
1-M-8

tL5

St 0
1 I

----- 31-7

11-M-8
8A A

Y 31-5 i- 0-476810-31-10 COatD is f-111-47W61041-10 OCORD E-2~ 31•
I

I I 
LUG

X H-B A'A X

CONTROL BLDG EMERGENCY 
CONTROL BLDG EMERGENCYPRESSURIZING PAN B-B 
PRESSURIZING FAN A-A0-MTR-31-3

0-FAN-31-S ~

0-MM-31-8
O-FAN-31-6

0-MM-31-13

0-MM-31-2114

2 

 EL 773'-0° W w 

2 2 
0-IITR--MTR-31-15

1. 31R-S 3 FC00 FCC
31- 3 31-18 341-18 31- 8 31- 8INOTE 2

:.~_J 
F•~— INOTE 2 0 

F~_.J 

NOTE 2

O ~~O
0-90-31-2108

Q-MTR-31-18

0-MTR-31-13 
31 

_--~FCM0-MTR-S1-14X
2

1_M_8 I 1 18A

31- 
8___

--' I 0
D-MTR-31-17 I

31 ___ F 
X 

_____ 
1T88

t6
i 31-

2 3 -17 
T r

G G I

31- 7

0-MTR-31-418
O-FAN-31-4,8

TOILET & LOCKER RM EXHAUST FANS

0

NOTE 5

2

X 
`SEE NOTE 8

S-B SEE NOTE 5—

0-BKD-31-2098

O-MTR-St-2 FCO
0-FAN-31-2 31- 31-

COMMUNICATIONS ROOM SUPPLY LOOP TO 0—HTR-31-83
TYPICAL FOR FOLLOWING SYSTEMS.

ELECTRIC HEATER
TS UNIT 1 AUXILIARY INSTRUMENT RM SUPPLY TO 1-HTR-31-67
31-427

TS UNIT 2 AUXILIARY INSTRUMENT RM SUPPLY TO 2-HTR-31-89 --~
31-427 ~

L,J

31-428 
SHIFT ENGR AND INSTRUMENT CALIS RM TO 0-HTR-31-95 '

TS
31- 22

RECORD STORAGE TO 0-HTR-31-81
8 31-430 

NOTE

HEATER NNO.BY 
YEt870RNTROLS

(CONTRACT
8 31 31 LOCKER ROOM SUPPLY TO 0-HTR-S1-87 76K3 83228-2)

TS
31-432

RELAY ROOM DOC. STORAGE SUPPLY TO
0-HTR-31-9§

31-433
KITCHEN SUPPLY TO D-HTR-31-99

TS
51-434

COMPUTER ROOM TO 0-HTR-S1-88

COMPANION DRAWINGS:
0-47V811-31-SERIES
,-476811-31-SERIES

REFERENCE DRAWINGS:

476888-4---------FLOW DIAGRAM. AIR
0-476811-31-1 a 2--LOGIC DIAGRAM
47W93G ---- C.9 MECHANICAL HEATING. VENTILATION. AND

AIR CONDITIONING SYSTEM

NOTES:

1. MONITOR LIGHTS ARE LOCATED ON PANEL 1-M-8.

2.

OOUTTSIDE
AIR

C HS LS
31-177A 31-1775

I I 
s1____.1__ 1

3. ALL UNID NUNMRS PREFIXED SY °0° UNLESS OTHERWISE SPECIFIED.

4. CONT BLDG PRESSURIZING FANS A-A a 5-9 ARE ABANDONED IN PLACE
a SLADE SETTINGS OF EACH FAN ADJUSTED TO PROVIDE MAXIMUM FREE
AREA TO MINIMIZE AIR PRESSURE DROP THROUGH EACH IDLE FAN.

3. DAMPERS FCO-31-1, -2 -1A a -2A SHALL HE AUMINISTRATELY LOCKED
IN THE FULL OPEN POSITION.R.

POWER FOR FSV-31-36 a -37 HAS BEEN REMOVED AND DAMPERS LEFT IN
THE CLOSED POSITION.

7. THE CHLORINE DETECTORS (0-CLAN-43-208A a 2058 ARE INSTALLED
HUT ARE NOT OPERATIONAL DUE TO CABLES/WIRES ING REMOVED.

S. REFER TO TABLE A2 FOR ADDITIONAL COMPUTER POINTS (POWER AVAIL-
ABLE, SWITCH POSITION, FAN RUNNING, ETC.).

S. DAMPER LOCKED IN OPEN POSITION.

WATTS BAR
FINAL SAFETY

ANALYSIS REPORT

POWERHOUSE y

CONTROL BUILDING UNITS 1 & 2
ELECTRICAL

AIR CONDITIONING
CONTROL DIAGRAM

TVA DWG NO. 0-47W610-31-1 RO
FIGURE 9.4-4



THERMOSTAT

31

1

0

tro
6

psV~ 0-MTR-31-11 
I

31-n I

I t \ 3Y-118 I
I I

XS
31-11

0-aiR-31-86
MAIN CONTROL
RM WATER
CHILLER 9-9

IN

0-471810-59-1, COORD E-7

P

TO AUX BLDG
SHUTDOWN RD RM

CAP PLATE

SLANKOFF PLATE
ISD-31-4813

0-ISV-31-2278 FIRE
DAMPER

C-SM-31-2283 Iso-st-491z
TW FIRE:

DAMPER
31-183

9LANKOFF PLATE
ISO-31-4614

T~
FIRE
DAMPER

1 FROM STEAM
5 GENERATOR

C-ISV-31-2281

31

I 0
I ~

31-98
L-334

C-ISV-31-2280

L-528

L-528

31 HS XS
1GI IRI I~ 31-129 31-12

31-12A

1
X

i

VENT
POD X  FCC

31-20 31-18

HCV L-547

31-20
HCV L-338

0-ISD-31-4815 VENT 
31-18

GAAMPER

0-ISD-31-4816

FDIA-EER •71•

BLANKOFF PLATE 
END CAP

TO AUX BLDG
SHUTDOWN RD RM

fi:-W4:.3fAl

- 0-FLTR-31-87

-97
1

0-ISV-31-2270

G-AHU-31-12

G-ISD-31-2272

1D-STN-31-2282

C-ISV-31-2221

CONTROL RELAY

RECORD
STORAGE

XFD %FD

XFD 31-88 31-78

31-98 

x
13 SiIFT 

13 13

0-47W810-59-1, COMM E-7

TABLE A2
DIGITAL COMPUTER POINTS

INSTRUMENT ID POINT ID DESCRIPTION

0-FAN-031-0005 XD2053 CONT BLDG EMERG PRESS FAN 9-6
0-FAN-031-0008 XD2002 CONT 9LDG EMERG PRESS FAN 6-B
0-FAN-031-0008 XD2012 CONT BLDG EMERG PRESS FAN A-A
0-FAN-031-0008 XD2011 CONT BLDG EMERG PRESS FAN A-A
0-FAN-031-0007 XD2097 CONT BLDG EMERC AIR CU FAN 9-9
0-FAN-031-0007 XD2088 CONT BLDG EMERG AIR CU FAN 9-9
0-FAN-031-0008 XD2018 CONT BLDG EMERG AIR CU FAN A-A
0-FAN-031-0008 XD201S CONT BLDG EMERG AIR CU FAN A-A
C-HS-03I-000SA HD2008 O-HS-31-SA OR 7A
O-HS-031-000BA HD2034 O-HS-31-8A OR 8A0_41$_031_001 

1A HD2065 VENT SYS HS-11A, 31A
0-HS-031-0012A HD2031 VENT SYS HS-12A, 30A

SEE SHEET 1 FOR ASSOCIATED INSTRUMENTATION

REFERENCE DRAWINGS:
471898-3 ----------- CHILLED WATER FLOW DIAGRAM
47WB66-4 ----------- AIR FLOW DIAGRAM
0-47W610-67 SERIES ---- ERCW CONTROL

C1R 1-47W810-67 SERIES ---- ERCW CONTROL
2-47W810-67 SERIES --- ERCW CONTROL
G-471811-31 SERIES ---- LOGIC DIAGRAM
1-47WO11-31 SERIES --- LOGIC DIAGRAM

L-546
2-47W611-31 SERIES --- LOGIC DIAGRAM
47W820-31 38 ------- AUX 9LDG HV AC SYSTEM
471830 CONTROL BLDF. HV, AC SYSTEM

PI
-SEINES -------

`1-174 ALL UNIO NUMBERS PREFIXED BY '0-' UNLESS OTHERWISE SPECIFIED.
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1 31-188

0-ISV-31-2217 --~^ -- G-ISV-31-2218

CHEMICAL MAIN CONTROL ROOM 0-TANK-31-80 CHEMICAL

TANK AIR AIR CONDITIONING SYSTEM TANK 
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2-471810-31 SERIES

WATTS BAR
FINAL SAFETY

ANALYSIS REPORT

CONTROL BUILDING
UNITS 1 & 2
ELECTRICAL

AIR CONDITIONING
CONTROL DIAGRAM - CHILLED WATER
TVA DWG NO. 0-47W610-31-2 RO
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BY '0-' UNLESS OTHERWISE SPECIFIED.

ERCW FLOW DIAGRAM
CHILLED WATER FLOW DIAGRAM
AIR FLOW DIAGRAM
CONT BLDG WAD SYS
LOGIC DIAGRAM
LOGIC DIAGRAM
LOGIC DIAGRAM
ERCW CONTROL DIAGRAM
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51-886
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TORNADO EMER DAMPERS 31-421 FCC

L STEPS 

SEE ~~ 0 HTR-0 A031-421 VENT 
31

t

X

SAFETY INJECTION
SIGNAL FROM UNITS 1 A 2.
(1-, 2-471611-63-1)

, BYPASS / HS *\ NORMAL

SEE - NOTE 13 AP BELOW SET

B MIN 
W TEL TSIDE

IBA/STAIRL
PULL P AUTO (STANDBY) A-AUTO

START / Hg~ STOP

IN-PULL 31-SA IN-PULL

START /Hg\~ STOP

A

31-1 31-1A ABANDON HTG
SEE NOTE 10 ELEMENT

SWITE,~CTION

CONNTTROLS,d

ACTUATE /2 HS
1-177A /pV.-H

CHI TRAIN A 1
0-47W811-31-1

A COORD, D2

PULL P AUTO (STANDBY) IN A-AUTO

START / Hg~ STOP

IN a PULL SI-  IN
PULL

TRAIN A CRI -
SIGNAL TO FANS J 

~ STOP
AOI~m7WD6AER34-1 a 

START / HS

TYP ~RFAN
CONTROL BLCA_A.-i PRESS PAN A-A

NORNMAI. HS TEST
XS SMOKE DET 80- 38A1
31-179

RE NOBLE CAS DET

90-126
CLAN CHLORINE DET
43-2 A SEE NOTE 12

J 
M-8 

NORMAL HS TEST

ACTUATE RESET 43-^OBA

/ 
M-8

/ ~ RESET

AP BELOW SET POINT

OSOHOL E 9'READINC Rd
OS07i0L IDE ATMO94ff~

CO Tom. /STAIRWELL 
C87

SC 1058
SEE NOTE

---------------------,-
CONTROLS FOR FAN 6-9 AND DAMPER TYP OF FAN A-A

FRQd tLS-31-33

OPEN - - CLOSE

LCONTR
'
~D

III

LS_SAME AS FCO~-II(31- J

80-E 
o-2 I 

31 
--1-!22I NOTE 14

O

MAIN 

A

CLAN

Al

~~ O

AHU A'A
CONT

43-2 88

SEE NOTE 12 TEST HS NORMAL ROOM
43- R

RE
80-128

Rq NORNMAI. ~ ~
MAIN CONTROL 861

90- 38A2

t

I I I 
AQUIRTCLEM~IUP~ARA~

CONTROLS FOR FAN 9-6 AND DAMPER TYP OF PAN A-A

FROM HS-31-34

OPEN - - CLOSE

LCONTROLS SAME AS PCD-31-J

2.FCO
31-21 NOTE 14

AIR FROM OUTSIDE
O

1

1

CHILLER

E~ IIIn~r-R~UNNINC

I

NOR ~ APP R
31- 2

NOTE 7 
STAIOBY (PULL) 

c

7
N. START

START Hg~ STOP

31-12A gTOP

~z~(SPUL~TO LOCiq

PWACMKAC~ESFOTRYPU~TD~ERS D P > SP

RA'!
A A-AUTO

61431-1

OPEN / Hg CLOSE ---------------------
31-3 CONTROLS FOR MAIN CONTROL ROOM AIR HANDLING UNIT B-B

CONTROL 
rONTROLS TYP OF
~FCY-31-3 EXCEPT I
USE TRAIN 6

QA 3C-103D

EMERGENCY SUPPLY
TO AUX BLDG
SHUTDOWN BD
IBM 2A (NOTE 18)

EMERGENCY SUPPLY

C-47W51 0-31 -SERIES CONTROL

i~ TSHUTUDOWN~~
X RM 18 (NOTE 15)

TO tdAIN CONTROL
AND RELAY ROOM

NOTES:

AHU B-B
1. FOR SYMBOLS OTHER THAN THOSE NOTED BELOW SEE INSTRUMENTATION

STANDARDS. LATEST I33UE.
RUNNING
-

2. FOR COMPLETE INSTRl88dENTATION MID COMPONENT SEPARATION DESIGNATIONS
SEE CONTROL DICRAMS.

3. REDUNDANT ELEMENTS MUST HAVE SEPARATE POWER AND AIR SUPPLY.
4. RADIATION MONITOR LOCATED IN CONTROL BUILDING.
S. C06tdUNICATIONS ROOM SUPPLY HEATER CONTROLS TYPICAL FOR:

INSTRUMENT LOOP 31-427 UNIT 1 AUX INST ROOM SUPPLY
31-428 UNIT 2 AUX INST ROOM SUPPLY
31-429 SHIFT ENGR INST CALIB RM
31-430 RECORD STORAGE SUPPLY
31-431 LOCKER ROOM SUPPLY

A 31-432 RELAY RM d DOC STORAGE SUPPLY
31-433 KITCHEN SUPPLY

SC-1060 31-434 C069'UTER 
ROOM6. °DIGITAL ANN ANALOG LOGIC SYMBOLS ARE USED ON LOGIC DIAGRAMS TO

FUNCTIONALLY DESCRIBE THE PROCESS CONTROL. REFER TO THE ASSOCIATED
WIRING SCHEMATIC FOR THE ELECTRICAL. COMPONENTS USED TO IMPLEMENT THE
CONTROL SCHEME. °

7. N.A. START = START SIGNAL IS MAINTAINED AFTER HAIOSWITCH IS RETURNED
TO THE CENTER (NORMAL) POSITION.

_
8. NOTUSED.

SIGNAL TO UNIT 6-6
AHU A-A RUNNING
TRIP UNIT B-B g, POWER FOR FSY-31-38 d 37 HAS BEEN REMOVED a DAMPERS LEFT IN THE CLOSED
- POSITION.

10. CONT BLDG PRESS PANS A-A d B-B ARE ABANDONED IN PLACE a BLADE SETTING
OF EACH PAN ADJUSTED TO PROVIDE MAXI6AA1 FREE AREA TO MINIMIZE AIR
PRESSURE DROP THROUGH EACH IDLE PAN.

it. DAMPERS PCO-31-1 a -tA SHALL BE ADMINISTRATIVELY LOCKED IN THE FULL OPEN
POSITION.

(0-MAN-43-205A  INSTALLED BUT A~ LOT12. 
O

N~NU

R

~

A

C

T

~

I

p

O

7I

IN~W

~

E

~

T

~

O

~

C

y

Rh

g~~

.E

~p

/

g

W

g

I

pRINREp~p D

! 
g~~E

13. AtiAVE 88.83~~COtmS hLARM AND NORMAL 
TIIB:)CONf(SThNT~08g (FOR TRAIN B)

14. POWER IS REMOVED FROM ALL TORNADO DAMPERS CONTROLLED BY 61CR HAIOSWITCHES
HS-31-32 tL5-31-34y~t~L5-S~~1-33 a tL5-31-38 DURING NORMAL OPERATION, EXCEPT
DURING TASTING OR 1{)ttIW,UU WARNINGS. REMOVAL OF POWER FRQd O-HS-31-S4 IS
REWIRED BECAUSE OF 0-HS-31-34 CLOSES BOTH TORNADO DAMPERS Q-PCO-31-21 d
0-PCO-31-34. A PAILURE OF 0-t13-31-34 DURING ION-TORNADO OPERATION COULD
CAUSE CLOSURE OF BOTH DAMPERS, THUS, DISABLING BOTH TRAINS OF CONTROL
ROOM EMERGENCY PRESSURIZATION. OTHER PCO'S CONTROLLED BY MDR HMIDSWITCHES
HS-31-32 HS-31-34 HS-31-33 AREa HS-31-38 A ALSO NOT POWERED DURING
NON-TORNADO OPERATION, EXCEPT FOR TESTING OR TORNADO WARNINGS, WE TO
OPERATOR PREFERENCES. REFER TO 18PER 98-014870-000.

18. FROM THESYSTEM HAVE
BEEN SEN.EDr USING  PLATES~MIDCAPS 

{REP~~N~EL-1885

18. ALL UNITS ON DRAWING ARE °Q-° PREFIX UNLESS OTHER WISE NOTED.

31-3 

31

SYMBOLS:
51-3 O DAMPER FAILS AS IS.

A
S CQA'ANION DRAWINGS:

SEE NOTE 9 0-47W811-31-SERIES --- LOGIC DIAGRAM
1-, 2-47W811-31-7 ----- LOGIC DIAGRAM
47W811-0-1, 2 ------- LOGIC DIAGRAM INDEX a SYLB10L5

4

2~7®610-S1-SERIES _-- 
CONTROL 

 

DA 

DIAGRAMS

BOARD 
CONTROLS FOR ELECT

CONTROLS TYP OF DAMPERS a 
~~

CONTROL

~ 

~IC~LINCOUNITRA-APACKAGE FOR UNIT A-A 
a 8-A TYP OF MAIN
CONTROL ROOM AIR

FROM EL 892' RETURN AIR 
HAIOLING UNIT A-A

FROM EL 708' RETURN AIR

CONTROLS FOR ELECT
CONTROLS TYP OF DAMPERS a BOARD ROM AIR

HAN'mLINC UNIT C-B 1Y1 BATTERY AND
PACKAGE POR UNIT A-A

a TYP OF MAIN COMMUNICATION R6S
 80061 AIR

HANDLING UNIT A-A

UFSAR AMENDMENT 1

WATTS BAR
FINAL SAFETY

ANALYSIS REPORT

CONTROL BUILDING
UNITS 1 & 2
ELECTRICAL

LOGIC DIAGRAM
AIR CONDITIONING SYSTEM

TVA DWG N0. 0-47W611-31-1 R1
FIGURE 9.4-6
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(~Rp1E-34j-1

M 1 ~?
31-1 

fX
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SET X 

TOILET AND LOCKER
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EL 788'-0'

FROM
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ROOM

A-AUTO

/ F

START k STOP C

z L4 8A

PULL TO
LCCK CUT

*DERIVED
TORQUES SWUREQDEOFIVALVE

FROM 0-HS-31-32

rCONTROLS SAME
As o Fco st-ta
LEXCEPT USE TN A

V-F~

14 (SH 1)1O RELIEF VENT
ER ROOM

-13-3

PLOW < LOW 
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YLIR47I

31-1

SPREADING
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ROOM EL 785'

SPREADING ROOM
SUPPLY FAN
EL 755-0'

FULL To
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T-45 S
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AVAILABLE

SC-1030

31 31- 14 (SH 1)~TOTE

O p

FROM DING X ~~ ~~TOTDOORS
RM FAN A-A

CONTROLS FOR FAN B-B d 
a 31-24 

(3S-

DAMPERS TYP OF FAN A-A m,'_.N

SPREADING ROOM
EXHAUST FANS A-A & B-B ~~®o
EL 728'-0'

rCONTROL3 SAME 
-~

AS 0-FCD-31-18
rCONTROLS SAME 1
1 AS O-FCO-31-18

L.— J LEXCEPT USE TN A ,

OPEN CLOSE OPEN CLOSE
FROM O-HS-31-33 F(20M7 O-HS-31-34

NOTES:
1. SEE DRAWING 0-471811-31-1 FOR GENERAL NOTES

AND SYMBOLS.

2. BATTERY ROOM FAN C-9 SHALL BE KEPT IN THE STANDBY MODE.
FAN C-B WILL ONLY BE USED IF HYDROGEN CANNOT BE REMOVED
BY FANS A-A OR B-B.

REFERENCE DRAWINGS:

1-47W888-4 - - - - - - - - - - - HYAC FLOW DIAGRAM
0-47WO11-13-1- - - - - - - - - - FIRE DET LOGIC DIAGRAM
1-48WBOO-57-32 - - - - - - - - - WIRING DIAGRAM
1-48W78Q-31-7,-8, d -18- - - - - WIRING DIAGRAMS
1-48/800-31-1,-2,-3, d -8- - - - WIRING DIAGRAMS

DAMPER LEGEND:

A--AUTOMATIC OPERATING FOR NOR1dAI. SERVICE
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S--AUTOMATIC OPERATING FOR ISOLATION

—/M-MANUAL (FOR OPEN-CLOSE OPERATION)
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—/A- SACKDRAFT

—/L FIRE
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—~~ FAILS CLOSED

4~ FAILS AS IS
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rCDNTROLS SAME rCONTROL3 SAME
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T-30 $
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A F
FLOW < LOW 10-15D 
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T-30 S
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BATTERY ROOM
EXHAUST FAN C—B
EL 892'-0'
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tM Em FAN DISCH
I DOORWD81F-8~-2

WATTS BAR
FINAL SAFETY

ANALYSIS REPORT

CONTROL BUILDING
UNITS 1 & 2
ELECTRICAL

LOGIC DIAGRAM
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TVA DWG NO. 0-47W611-31-2 R1
FIGURE 9.4-7



~+•••-+~- \ ~c-rnn-arwz 

FROM REPREFNTATIYE SAAB'LE 
1-FAN-30-28

SOUTH STEAM VALVE --1~~ 1-FAN-30-302
Z EL 798'-0' ROOM EXHAUST FANS SYSTEM ARE 0-L-387

SEE 1-47®810-90-4 (C-9) AUX BLDC EXH VENT \~ \~

Q 2-FCO 2-F CO TO REPRESENTATIVE SAMPLE R~OC°d"'EXMHAEUST FANS ~ EL 798•-0°

0 
30-313 1 1 30-318 SYSTEM PANEL 0-L-397

O 

~' SEE 1-47®810-90-4 (C-9) 

000OBE UNIT 1 EXH 130-31 30-313 NOTES:

W I A-9 30-174 _ 1 1 1. FOR NOTES COMPANION DRAWINGS AND REFERENCE DRAWINGS SEE 47W865-2.
2. DESIGN PRESSURE AMR ELEVATION 890.0 IS 6 IN-WG IN ACCORDANCE WITH

Z N UNIT 2 EXH EL 814'-5° _ SMACNA HIGH VELOCITY DUCT CONSTRUCTION STANDARDS FOR MEDIUM PRESSURE.
8 OPENINGS --M~ DESIGN PRESSURE FOR DUCT WORK SLOW ELEVATION 690.0 IS 2 IN-WG IN
SEE NOTE 7 I $ O $:++$ 

•o m I WORK SHALL BE'TESTEE°DNINLOACCCOORRDAANNCE iITUHTN 
CONS 
A fkNNT 

STANDARDS. DUCT

Z 
nn
w a~x+ 2-FUEL HAtB)LIIG- 8 OPENINGS SPECIFICATION N0. G-37.

0-FCC S AREA EXHAUST FANS 
S 0-FCO $ $ $ SEE NOTE 7

Q I H 30-138 80 000 CFM EA, 30-141 n N n 3. PARRS (X) IND DATE$ A TEMPORARY SAMPLE POINT FOR THE PORTABLE AIRBORNE
1 _ RADIOACTIVITY MONITORING SYSTEMS, PARRS. THERE ARE 18 POINTS. POINT 16

O SEE NOTE 18 ' 
R7'A008Y 

I 

SEE NOTE 18 '~ iO HAS THE RETURN LINE T 
CONNECTION 

IN PLACE. THE SAMPLE LINE IS NOT INSTALLED.
--M- POINT 17 HAS NTHEST DUCT CTHE 

REMAINING 
FOR THE RETURN LINE CAPPED. THE SAMPLE

LINE IS NOT INSTALLED. THE REMAINING 18 POINTS HAVE THE SAMPLE LINE
Q °~C0 

S 
0-MTR-30-138 °-FC0 AND THE RETURN LINE ABADONED IN PLACE. SEE SHEETS 2 AND 11 FOR THE

U 30-137 30-140 - REMAINDER OF THE POINTS AND 47W800-108 FOR CONFECTION DETAILS.
--MS 0-FAN-30-138 1 4. FOR VALVE MARKER TABULATIONS SEE MEL.

1
1
11 p-FCp A A-A G-MTH-30-139 ~B A p_FCO 8. ALL DUCTW

t
ORK IN THE AUXILIARY BUILDING IS NA CLASS Q (ROUND) OR

30-188 0-FAN-30-138 30-170 
VACUUM RELIEF 

_ 8. FOR
LASS 

IGdIC REWIRE
F
I~~
g
NT FOR PIPING AND DUCT WORK SEE DETAILED

VACUUM RELIEF EL 788'-0° t~~TIC~'I1 
EpplAm

2
SITHRBLANR-OFF PLATE DAMPERS EACH DAMPEREL 788'-0' 

 7, I0-31-3317 D D 0-31-3318 SHALL CLOSED ANYT 6E THE REACTOR IS IN A SHUTDOWN MODE AND THERE

EL 728'-0' I (80,984) (83,373) I EL 729'-0° 
IS A POSSIBILITY OF THE OUTSIDE AIR TEMPERATURE DROPPING BELOW 38°F.

p_31 ~g11 ALL DAMPERS MUST BE OPENED JUST PRIOR TO EACH UNIT STARTUP.
2-FAN-30-28 NORTH STEAM g ROM, FLOWRATES SHOWN WITHOUT PARENTHESES ARE THE DESIGN FLOW RATES.
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IONS~NFFROM"T
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HE CSEANE 

0-37 
 FOR

RSASYRE~ASL AREAS 

OFFL RATESNORTH STEAM X RM X-~- \/\^\ 1-FAN-30-28
YALYE ROOM 30-278 0-FCO 3p_2gp SHOWN IN PARENTHESES REFLECT PREOP AIR BALANCE TEST RESULTS. THESE

I FLOWRATES ARE DEEMED ACCEPTABLE 9AGE0 ON MEETING THE CRITERION THAT THE

EL 773'-B°3 F✓'~i ~✓'~ A A f f EL 773'-8° GREATER CONTAMINATION POTENTIAL, AND THE FACT THAT C00LINO OF SAFETY-
X p_Fpp SLOWDOWN RELATED EQUIPMENT AREAS IS ACCOMPLISHED 9Y' THE THERMOMATICALLY CONTROLLED

°-000 X-~- TREATMENT ESF EQUIPMENT R00M/AREA COOLERS (SEE EX-G-37-WBN-1 REV. 1).2-FCO .~ 15000 ~`g EGTS ROOM EXH 3Q-148 SO- 49 RM EXHT 18000 1~CD 8. GRAS 
SAMPLE

CONNECTIONS FOR TEMPORARY ANALYSIS OF EXHAUST EMISSIONS30-572  
! n 
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n l B-2 8-10 1 „ 

EACH 
1 

30-574 
10. FOR DESIGN REWiR

2•~ FIRE DAMPER PLACED 2 080 
U ST 

CA 

~~ppTTgg To gygTE 8 N Np~ER g 47 800-108).
EEENTS REFER T~ICNITERIA: WB-DC-40- 8.1

1Q CDWE SLOG SUPPLY CDWE BLDG RETURN o mw ~' TIE CLASSIFI TION OF HEATING, VENTILATING ANO AIR CONDITIONING1t 
IN CLOSED POSITION 1,2QO (2.032)

> 0-4700888-8. 1-0pp 1-0Cp 0-4700888-8. 1.400 ~.mp 11. FOUR FU~IHCTION DESCRIPTIG~i, REFER TO WATTS BAR NUCLEAR PLANT SYSTEM
I I 1 3Q-297 3Q-29 p $ DE~RIPTION N3-30A8-4001 SYSTEM DESCRIPTION FOR AUXILIARY

0-31-2427 Q-S1-2428 
9UILDING-HEATING, VENTILATION AND AIR CONDITIGNIFG SYSTEM".

UNIT 2 SPLY I UNIT 1 $PLY 12. ALL PIPING ON THIS DRAWING IS CLASS G. CAT. I(L). _
18.480 (12,980) (9472) F 18,480 13. Ip C~TECGry I (L) DN TWpRK p77p( {gD T~ 7}{ EGpR~, '~ Ot IDE0-47 8-11. 

~~ 
-4700888-2, Tg pUp•(~pRf( (,ppATED I THE SAME ROOEL AS TtE PIL ER

m B B B » B B B B B B I I B 1 B 1 B B B B B B B 
BOUNDED BY THE ISOLATION DAMPERS 1-FOO-30-118 122 124 128 AND 132

» a a o a o a n SHALL BE ANALYZED TO SHOW THAT IT WILL NOT ADVERSELY AFFECT 'THE SAFETt
M f M f M f M f M f M f M f $ f f o o 

ST
f f f M f$ f M f N f N f N FUNCTION OF THE ANTS SYSTEM (REF. WB-DC-40-38.1. TABLE 3.3-1, NOTE 7).

14. SECONDARY CONTAINMENT ISOLATION DAMPERS 1-FCO-30-34 -S8 -SB -41 -118-124, -129 -128, -,31. -,32. -298. -291. -209. -G98 ARE LOCKED
M M M M M M M M M M M M M M m IN TFE FULLY OPEN POSITION.

I WASTE PACKAGE AREA I0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1S. ®• 1~DENOTE UNIT 1 d UNIT 2 INTERFACE POINTS. THE STRUCTURAL
0 1-FCO 1-FCO o BOUNDARY IS THE FIRST ANCHORED EQUIPMENT OR PIPE ANCHOR ON THE UNIT

30-298 30-29 -+ (728) 2 SIDE OF THE INTERFACE POINT. BECAUSE OF TEES SOME INTERFACE
(1778) (1648)~(1712) ~(632) (1632) SLOWDOWN POINTS WILL HAVE MORE THAN ONE STRUCTURAL TERMINATION.

1.800 1.800 1.600 1.800 1.800 1.800 1.600 1.800 1.800 (1473) 1.600 1.800 1.800 1.800 1,800 1.600 1,800 1,800 TREATMENT 15. THIS SHAFT SHOULD HE EXTENDED AS NECESSARY TO PREVENT THE MODULATING
(1811) 2.400 EA 2•670 0-31-3308 (1885) {1712) ''80Q RM SPLY DAMPER FROM CLOSING COMPLETELY.

FUEL HANDLING 8 FUEL HANDLING 0-31-3 07 4700888 80-31-3278 ~5 17. WHEN PERFORMING MAINTENANCE ACTIVITIES IN R EITHER FTC AL ER SEE SDEGTS RM SPLY ~A 8840 F, 

/r, 
(2906) (8018) --~► Q-31-3838 8 ppp'~1 1~~'8  2•pgp A'9 `~- - N3-30A8-4001 SECTION 4.28 FOR SPECIAL OPERATION FOR ALTERNATE

1-FCO 2 2080 SAMPLE CONNECTIONS 1-FCO 1-FCO 0-31-3837 F 9.410 » (8,402) J (8.718) (1988) ADD. EQPT BLDG.•El. 793.5 
00MIGURATIOC;I REWIREMENTS.

SEE NOTE 9 r F REACTOR BLDG 18. FLOWRATES IN Pa THESES MffhSU~D DATA OBTAINED DURING ~0$ (WO g
SO-38 0083) 30-34 0 0 3Q-35 18473) 0-31-3839 F 03-010388-001 002 A -00 FOR ACCEPTANCE REFER TO EDC 51819A. THE TOTAL

L.O. SHIELD BLDG EXH 0-31-3278 1{pp ACCESS ROOM SHIELD SLOG EXH ACCEPTABLE AlR FLOW RATE (FRCfd BOTH FANS) IS 87X OF THE TOTAL DESIGN VALUE
c: ~._(~~ 2-4700888-1 N1O9TE r f fg~'~~(~00) (2'~0)'~~ 30-116 0 0-31-3292 B 

pmt-3841 „ 
1-47W888-1, FOR THE NORTH MSVV ROOM MD 81.35 FOR TIE SOUTH MSVY ROQd.

L.O. 0-31-3838 0-3 3280 - EL 757.0 18. 2-PL-51-428 BLANK-OFF PLATE INSTALLED TO ISOLATE ABANDONED PASF UNIT 2.
/ 1 -~ 128281 (1017) -~- f

o 
$ AUX BLOC CAS TRTMT 0-31-3838 F B 0-31-3640 F F 0-31-3842 20. FLOW RATES SHOWN IN PARENTFESES WERE RECORDED IN CONSTRUCTION TEST 

BY1-FCD SYSTEM STANDBY' 2-0CD 
RRE00ACMT BLDG ACCESS Q-VEM-031-29878

S (TEST PACKAGE 0-03-AB-BT-NA9C AND 2-3Q-01207-M08-000) AND APPROVED BY
1-FCO NGINEERINO. FLOW RATES NOT IN PARENTHESES ARE DESIGN FLOW RATES.

30-41 8 ~ 
FAN 

30-157A S '0-00
2-FAN-30-157-9 0-31-3834 

0-31-3848 30-113 
30-148A

2-PLM-30-1 SS 1 1-FAN-30-146 
AUX BLDG EXH

2-tEPA-30-188G I F F
t F °-47WBSS-2.

11 2-MESP-30-188k~ 
18978) 0-31-3843

\ FUEL TRANSFER CANAL 3400 _ AUX SLOG GAS TRTMT 1-MSEP-30-143A
Q-HTR-30-1888 B-B B SYSTEM O-MR-3O-147A
2-FLTR-30-1559 t Q-S1-3281 B A-A EXH FAN A-A 1-FLTR-3O-1438
2-FEPA-30-188D p 

0-31-3848 $ D g, ppp CFM _ _
0-31-328 0-31-3833 a 0-31-329 

1 PLMA3Q-143
3D

,~ ~F SEE NOTE 17 38 OPENINGS 0-31-3298 
TVA A CLASS ~~ 

n f8 
1-HEPA-30-1436

LATER D-g 0-31-3294 o 4 00832,

0-30-737 a 
55$$

 a 
j 

t. 
(~ 

SPENT FUEL PIT 0-31-3847 . 
(, 

e i 0-30-735

2-1.0-30-155 
~- '~T~ (8194)

F' 
B

0-E NOTE 17 72 OPENINGS
0-30

S -.11-293 -F -733

t 3Q0-30-738 
-738 

30-1878 12,000 (11,598) ~- ~- 0-31 -3848-~, 1488 ~ ~ 
0-30-734

♦♦ 
c81ff-) F B J 19.000 (17279)

jQ-030-1075 (1-FCC 11CO 13,930 _ 1-3849 8-3291

T U 30-124 30-121 U 
0-030-1074

EL 737.0

2,800 0-31-3282
0-31-3288 0-31-3283 N2 STORAGE AREA .~L~ B f~

_ 2.800 B 0-318 232!4 r _:M (437) 
(2288) L.O. L.O. POST ACCIDENT

~#2

2888) SAMPLING FACILITY

ACCIDENT ABANDONED IN PLACE 0_3183 
~ .000 (1092) , FCO 

1-FCOa t
SAMPLING FACILITY fed--~► 30-125 30-128 

10
1,000 (1088)

LATER 4580 
BBD (878) -

1.350 EA CASK LOAD 1,520 EA 3
D-31-3828 AREA 31-3828 0-31-3288 L.O. L.O.

0-31-3272 0-31-3288 p
LATER f~1-►(1398) (1811)-►1•~f S S

F S 0-31-3273 0-31-3270 
B (4898) 

_3

f2-31-3984 
8.773 30-1211-F008 f~ -~► (1171) (1748) -~► f 5,710 0-FAN_SQ-538 1-31-3992 F

B 
7E3 

0-FCO~04100 0-FAN-30--3380-FAN-30-333
(8.348) 0-31-3274 

(1381) (789) -Ij  3 B f' s°-'22'23 
CASK DECOMN 725Q-FCO S f 1 
RM EXH FAN (751)'°-'s° 0-31-3287 CASK -1lL- DE~NTN U F S A R AMENDMENT 11{pp f~ - ROOM 100 AREA FAN

4 050 L.O. B 450 RODot (199) 
Do 

CFM

(3,anIF 

30-131 
L.O.

1 1 Fco MOISTURE SEPARATOR 

WATTS B A Rf 0-31-3827f 5,2 
DO- 1-38m" F M-132 --~~100 EL 713.0F 

 

7. ml 
I 

o-31-3824 

FINAL SAFETY1.m7.tzs B o-st-sz5a B f 0-31-3260
~D-31-3259 3.125 ANALYSIS REPORT

e 1.300 (1480) 9 f 0-31-3263 9f G-31-3264 1,300 (1188)

~-,P- °' 1 1 AUXILIARY BUILDING0-3'1-3288
7 

a r~

B f 0-31-3285 
CASK DECONTN UNITS  1 OG 2
TANK ROOM 

FLOW DIAGRAMSEEM $

1 TANK"RM B f 0-31-3281 1.200 -(2988 TOTAL)  0-31-3262 HEATING & VENTILATING
fe EL 892.0

1•gpp782) o-31- TVA DWG NO. 
0-4AIR FLOW

7W866-10 R13257

t1372 
PARRS (10)

FUEL HANDLING AREA GENERAL VENTILATION 
FIGURE 9.4-8



Z

3
Q

SMOKE DETECTION
~ (1-478811-13-2)

W

H

F-
Z

Q

U

FAN 28 STOP

\—J--LFRCM FAN A

09
FULLY FULLY OPEN

BLACKOUT

OLTAGE NOT
MAILABLE

FAN 28
SIMILAR
TO FAN 2A

FAN 28 FLOW
2-FS-30-103

PEN ROOM

UNIT 2

~/'~ I rCONT~LS TYP TI AUX BLOC
FAN 28 '1~,_ (.vJ—' 2-FCO-30-108 EXCEPT ANN SPACES,
RUNNING TO FAN 28 

FLOW
~ 

< 
LUSE TRAIN B — J UNIT 2.

2-H1 
3G-111 SETPOINT

M

CASK DECONTN TANK ROOM

SPENT RESIN TANK ROOM

HALLWAY, EL 892'

FUEL TRANS VALVE AREA a2

f+--J N 2 STORAGE AREA

AUX BLDG ISOLATION 

jjl~'7"ll NTINUEDONRADIATION DETECTION IN THE -308
REFUELING AREA OR CVI SIGNAL CORD A-4
(SEE NOTE 8)

D-FCO-30-128

FOPENY

rCONTROLS TYP OF

L CDrnA3IN188 EXCEPJ 
30-1 2

S
r0S TYP OF

-F0-FCO-3-FCO-30-122 
I

30-1 s 30-1 o L_ EXCEPT USE TRAIN B_J

F
X X 

CASK 
30-1 2 30-1 3

LOAD AREA
r-------~ r —~

CONTROLS TYP CONTROLS TYP
OF 2-FCO-30-109 OF 2-FCO-30-108 X X

6-FIOETE 7 -F TOTE 7 CONTROLS TYPCONTROLS TYP
OF 2-FCO-30-109 2-FCO-30-108

30-2 L___ ___J L___ ___J

-F 2-FS 
o-1 30-1 o-1 SEE NOTE 7 WASTE ~~ ~~

30-111A 30-1 PACKAGE AREA X X '~~ o-1 
8 
OTE 7 1 NOTE 7

30- 88 ~—
FUEL TRANS

01

X r___X ___- r______ 
X, 

r ~~ 
SEE NOTE 7

~— X 
. . 

X 
.

CONTROLS TYP CONTROLS TYP o

FAN 2A OF 2-FCO-30-108 OF 2-FCO-30-108 ~o' 30-297

RjFROM
-F -F -F ~a X 

 CDWE
BLDG

30-1118 30- 1 
30-~ CONTROLS TYP CONTROLS TYP

CONTROLS FOR FAN 28 w~ OF 2-FCO-30-108 OF 2-FCO-30-109
mfr____ AND DAMPER TYP _____ ~~ L_J yiz 

L___ ___J L___ ___J

FAN 2A X X r — 
-F NOTE 7 -F NOTE 7 r CONTROLS TYP r CONTROLS TYP T -PO( NOTE 7

AUXILIARY BUILDING GENERAL S 1 of 2-FCD-30-1 of 2-FCD-30-109 
~W\SUPPLY FAN 2A ae 28 

30-98 30-112 L _ _ _ _ _ _ J L - - - - - - J 30-299

CN SPACES,— ~--~i ELN713
.

$ ~~ --~► -F NOTE 7 -F NOTE 7UNIT 2. UNIT 2. ~. x
za X X CONTROL ROD 

30-113 30-114

DRIVE EOPT
AUX BLDC PEN ROOM 86 1 1 F ROOM AUX BLDG

DECONTN

NOTE 7

GEN SPACES,— EL 892' W ~~ ~ GEN SP, r
UNIT 2. UNIT 2. L — J X X UNIT S2?' I o I - ~30-298

r CONTROLS TYP , r CONTROLS TYP
1-HI OF 2-FCO-30-108 OF 2-FCO-30-108

L 
3G-nG

F -F -F
30-110A 30-108 30-107

CONTROLS FOR FAN to~; _ _ _ _ _ AND 
2~ER TYP OF — — r—

X X

r CONTROLS TYP r CONTROLS TYP
FROM OF 2-FCO-30-108 OF 2-FCO-30-108
OUTSIDE_J L___

-F 

-F -F
30-1108 30-88 30-87

CONTROLS FOR PAN 18AND DAMPER
8 TYP OF — — 

X X

AUXILIARY BUILDING GENERAL
SUPPLY FANS IA aM 19

r CONTROLS TYP r CONTROLS TYP
OF 2-FCo-30-1oa 1 of 2-FCo-3G-1oe 1

-F PEN. RM FOO
EL

~-a SEE 
UNIT91,-3SEENOTE 7 NOTE 7

AUX BLDC

UNIT~1
(1-478811-83-1) X X

r CONTROLS TYP r CONTROLS TYP
OF 2-FCo-30-1oa 1 OF 2-FCo-3G-1oe 1

-F PEN. RM -F
30-18 EL 713' 30-73SEE

7 UNIT 1
NOTE 
 

NOTE 7
AUX BLDG
CEN SP, 
UNIT 1 X X(1-478811-88-1)

OF 2-FCD-30-108 1 1 OF 2-F~CD-3o-Pto9 1

NOTE 7 -F NOTE 7 -F FUEL
HANDLING

30- 8 1 AREA

J.

X X

--HNC

EROOOM

I~a(l
M 

Wp
X 

~N

r — ~
I ~I

I~b l

Iggl

Idol 
1IN~ I

U ̀

1 W~
L_J »z

r — ~
CDWE

n 
BLDG

~$ -5 M x
IAN

L_J yg

SPENT FUEL
PIT

TO ABOT FANS A-A d 9-9 `~—
r _ r 1-478811-30-8 COORD E1
I S I 0-RE TRAIN AS

DRIVE~6Q~ TO FUEL AREA EM FAN B FUEL 9 0-1 2

H$ 1-478811-30-8 COORD 0-4 TCAL 
ANSFER --~~

o x

N 
TO FUEL AREA EXH FAN A 

0-RE TRAIN B

-478811-30-8 CORD B-4 r , r — — — — — — — 
90-1 3

CONTROLS TYP CONTROLS TYPt OF 2-FCO-30-108 OF 2-FCO-30-108
L _ -1 L _ _ _ _ _ _ J L _ _ _ _ _ _ J
r--1

a 

-F NOTE 7 -F NOTE 7
3030-118 -118sx

T
.

I CONTROLS TYP  CONTROLS TYP ~ X  Xn OF 2-FCO-30-108 OF 2-FCO-30-108

L_-1
-F NOTE 7 -F NOTE 7 

C~~8NION30
DIGS,

 SSO-28 30-29 1-478811-30 SERIES

UENT8;~ X 
~~ X ~M'—t~~ UNIT' 1

ROOM, EL 737',

AUX BLDGL. GEN SP
UNIT 1

L-► HOT INSTR SHOP

8)

8)

NOTES,

1. FOR SYMBOLS im SEE INSTRUMENTATION A IDENTIFICATION
ND ATSTANDARDS LEST ISSUE.

2. FOR 
COMPLETE 

INSTRUMENTATION AND COMPONENT SEPARATION
DESIGNATIONS SEE CONTROL DIAGRAM 1-478810-30-SERIES.

3. ALL DAMPENS OPERATED FROM CONTROL ROOM BILL HAVE POSITION
INDICATING LIGHTS.

4. CHANNEL SEPARATION REQUIRES SEPARATE AIR AND POWER TO
REDUNDANT ELEMENTS.

S. ALL MISALIGNMENT ANNUNCIATION WILL BE COMMON TO A SINGLE
ANNUNCIATOR ON THE MAIN CONTROL BOARD.

8. ALL INTERIM AUXILIARY BUILDING SECONDARY CONTAINMENT ENCLOSURE
(ABSCE) DAMPENS HAVE HS POSITIONS OF 'CLOSE-AUTO-OPEN' INSTEAD
OF 'CLOSE-A AUTO-OPEN' AS SHOWN FOR 2-HS-30-108. THIS IS DUE TO
THE LOCATIONSt THE ABSCE HS'S ARE MOUNTED AT LOCAL CONTROL
STATIONS AND 2-HS-30-108 IS MOUNTED IN THE MAIN CONTROL ROOM.

7. DAMPERS LCCKED IN THE OPEN POSITION FOR FULL ASSCE.
S. CVI IS USED AS AN INPUT SIGNAL ONLY DURING REFUELING OUTAGES.

USING THIS INPUT WILL MAINTAIN THE ABSCE IN THE EVENT OF A
HIGH RADIATION SIGNAL DURING REFUEL INS OPERATIOS WHILE
CONTAINMENT AND/OR THE ANNULUS IS OPEN TO THE AUXILIARY
BUILDING.

REFERENCE DRAWINGS.

1-478811-88-1 ----------
1-478811-0-1 -----------
1-478810-30-3 ----------
1,79501-30 SERIES --------
478281-13 -------------
488840-181
1-488800-30-2,3,4,8,10 R 13
1-488800-87-11 8 27 -----
1-48VI80-SQ-11 -_---_—_-
1-478888-2,8,10 A 11 ----

LOGIC DIAGRAM
LCGIC DIAGRAM INDEX AND SYMBOLS
CONTROL DIAGRAM
INSTRUMENTATION TABULATION
FLOW DIAGRAM
SWITCH DEVELOPMENTS
SCHEMATIC DIAGRAMS
SCHEMATIC DIAGRAMS
SCHEMATIC DIAGRAMS
FLOW DIAGRAMS

WATTS BAR
FINAL SAFETY

ANALYSIS REPORT

AUXILIARY BUILDING
UNITS 1 & 2
ELECTRICAL

LOGIC DIAGRAM
VENTILATION SYSTEM

TVA DWG NO. 0-47W611-30-5 RO
FIGURE 9.4-9



Z

3
Q 7UR8 DRIVEN AUX

p
If PMP MOTOR
OPERATED STOP
VALVE OPEN

p
LJ

Z
1-TS-30-214
2-TS-30A14)

1-TS-30
( TS-3

TEMP > SETPOTNT TT

Z

g AUTO

p

U

START 1-HS 
STC

3o- 14

(2-HS-30-214)

TURBINE DRIVEN AUX FW PUMP TURBINE DRIVEN AUX FW PUMP
RM VENT FAN, 125V DC, UNIT 1 RM VENT FAN, 120V AC, UNIT 1
IT­ F(IP IIMTT 91 (TYP F(IR 1]- 91

STOP
(OFF)

AUX BLDG ISOLATION
TO POST ACCIDENT
SAMPLING FACILITY
47,611-31-9

FROM 1-47WS11-30-5
COORD A-10 d
0-47W611-30-8
COORD A-5

ABC  AIR
HEATER

0-R47W611-30-5
OOORD G-7

FROM
0-47WO11-30-5

A-AUTO

FAN B RUNNING
FLOW < LOW SETPOINT
O-FS 30-138

TO START FAN 11,1­ FAN B CIRCUIT
--"'---"'----

-Pd 0-FC
D-169 30-169 T=50 9

I

OUTSIDE j

X

0-FCO-30-137 —I
FULLY OPEN _I

TO LOCK-OUT

1-VRLTAGEj r-FBI/HI RAD

FAN 18r—

X

FAN A

FUEL AREA EXHAUST FANS A d•. B

_______ __CONTROLS FOR-FAN  B _________________~
AND DAMPERS TYP OE FAN A

FAN 18 RUNNING PL
FLOW < LOW SETPOINT
1-FS-30-182

I INDICATED LTS
INTED IN SAMPLE RM

FAN 18

TO ATMOSPHERE

A BE-1408 7eq.5 S

MAIN STEAM VAULT
EXHAUST FAN TO FAN 18
(SEE NOTE 3) START
(TYP FOR UNIT 2) al I------------------------I

TO ESF COOLER FANS
1-47,811-85-1

CONTROLS TYP 0-1
OF 0-FCO-30-137 

3OEXCEPT USE TRAIN B~

t

X

CONTROLS TYP 

~~30'
OF 0-FCO-30-137 
EXCEPT USE TRAIN 3

X

BLACK-OUT

D FROM TRAIN-B BUS)

ISOLATION TRAIN-A BUS
BUS TYPICAL)
I DETECTION IN THE

' NOTES.

I I 1. FOR SYMBOLS AND GENERAL NOTES SEE 1.2-47,811-30-1 d. 0-47,811-30-5.
1-ECO-30-160 I A-AUTO I
FULLY OPEN I I 2. CHI IS USED 

WILL 
AN INPUT SIGNAL ONLY DURING REFUELING OUTAGES. USING

THIS INPUT WILL MAINTAIN THE ABSCE
OPERATIONS 

IN THE EVENT OF A HIGH RADIATION
SIGNAL DURING REFUELING OPERATIONS WHILE CONTAINMENT AND OR THE
ANNULUS IS OPEN TO THE AUXILIARY BUILDING.

ABI/fiI RAD 3. CONTROL TYPICAL FOR OTHER MAIN STEAM VAULT FANS.

j OPEN 1-HS CLOSED]

1 

30- 60

I I

z 
I I

I I1 j
-30-159 I I REFERENCE DRAWINGS:
_ 458640 AND 2-458640-30 --------------- SWITCH DEVELOPMENTS

1-XS 

1d2-454800-30-1,-4,-8.-9.-12 R -13 --- SCHEMATIC DIAGRAMS
a I I

I
I
I

 
 
 III 

 
 p

,
-
,2
447

4

6
78
0

4

-

8

3

1

--14 

4. 0-

-

SERI

-

 -----------  CONTROL DIAGRAMS
1 ----------1

0
,
1,-

,780 2-

5

4 d
-
 -----  SCHEMATIC DIAGRAM S

2

1 0

0 ---------- CONTROL

SCHEMATIC DIAGRAMS
--------------------- SCHEMATIC DIAGRAMWS

(EXCEPT USE TRAIN BI
S S 

~._____ _____I
N

7 
CONTROLS TYPOF

0-FCO-30-189

14

1-F. 1-FCO 1-FCC 1-FCO 1-FS 30-

30-1]8 30-160 30-i~i 30-184 30-159

1611-30-8 COORD D-7  X

0 X X X

FAN 1A
--------------CONTROLS FOR FAN 18 AI.B) DAMPERS-- --___---___--__1

_________---"'-TYP OF FAN to

CONTROLS TYP I I CONTROLS TYP ((CONTROLS TYP 1 I CONTROLS TYP
OF 1-FCG-30-158 I I OF 1-FCG-30-160 I IOF 1-FOF I I OF 0-FCO-30-169I I I I (EXCEPT USE TRAIN BI I I

2-FCC 2-FCO 2-FCO 2-FCC
30-2~0 30-2~1 30-2~2 30-2~3

1811-30-8 C30RD F-7 
0 X i I X i X 1

-AND DAMPERS ETYP OF PA

7~YPTOFLFANRIAANE. 28 g DArERS _____________________________

AUXILIARY BLDG GENERAL EXHAUST FANS 1A, 18, 2A G 28

UFSAR AMENDMENT 2
I
I

AUX BLDG GENERAL! WATTS BAR
EXHAUST VENT 

FINAL  SAFETY
ANALYSIS REPORT

I
I
I
I

AUXILIARY BUILDING UNITS 1 & 2
ELECTRICAL

LOGIC DIAGRAM
VENTILATION SYSTEM

----------- TVA DWG NO. 0-47W611-30-6 R 1
FIGURE 9.4-10



8

PEN. ROOM
UNIT 1GR

HOT INSTR SHOP -P- S{ t_~ SEE NOTE 4

I 
rt 3o-m -----------

1 
II I
u I

AUX BLDG GEN SPACES UNIT 1- X 
I

}~ NOTE 2 0 
f ITi gp gu 3wm -t-Z xn_29 I

NOTES

t-~''fd_S i t- 1-td-9 _ SEE NOTE 4 S

+_

'- 30-108 30-107 rt- '3 ,-28----------

11 I
S 80-108 S 30-1 JJ I

X

TNOTE 2

~ 1-MTR-30-102

AUX BLDG GENERAL SUPPLY FANS UNIT 1

AUX SLOG GEN $PLY UNIT 1 

-tL4 }(,p.,[)
30 1048 G 

RPEN, RM
EL 882 t-ZB
UNIT 1 -T1___ 

1!30-8
2 

I T=S~JK 
I 

30 -7-X

8 NOTE 0 1

OUTSIDE I I - R R

~ I- 383 

vi

1

3O NSEETE 2 -3 fi

NOTE 5 S

X B X

Fp.

}- S
2 

0-3
30-104A 

J 
2A y.[ y,[ y,[ 

I 

2-MTR-30-104 (TOR) 

T 

(TRS) 1-H9
30 „F 2 1-M-9 2 30-3

30-111A 
30-705A 30-1068

30 I /132 -T--Y-i.------.L~
I

8 I SD 
j

2-L-218 I
-HI

30-104 30-111 ; S 30-108

j$$ i
-F 

TA
NOTE 8

-105 2-ZS

30-1779 
r
--J a00-toy 

3~ tas 
X so-f09

X. 1

X 29 AUX BLDG GENERAL SUPPLY FANS UNIT 2

2-MM-30-105 fv4z] S

X
S

2 
1-M-8 3o-tOt

30-21 
-.r
-- 30-21

I

30
30

G R 
S 

S

2 
-M-91 AUXN BLDGGE

UUNNITS2ACES

$

S 
-

X

AUX BLDG GEN-
yS~P~>LY UNIT 1

Z S M 
N 

S -F 1-FRi

F9Y t.{IS 
1-M_g 3o-, 

36-08 
SEE

30 
c 

X rr 30-17
s 

Nom& II 0 1_ I

4
3617 

 
•------ 

lid

30 } S 

30SEE

-tta

7 3D
NDTE 2 S

M lK

c I I 0 _~ I

NOTE 2

EL HANDLING AREA 

0 

FU

t_~ I

SEE
NOTE 4

S 
-F 1 1
30-13 

-.r- 
30-13 30-78

30 30 
& I \ I

NOTE 2

rr 30~ }c{

~3

-13
NOT 

30
E 4 PEN. RM I S 30-79

EL 713
UNIT 1 N X

y[ I - _
(G) I(R) 30-79
l`S Zl`S 

SEE 
NOTE 2

NGTE 2 
3046,

i X 1G11LRl Z

AUX
TSPACES J' i 

CJ 
F J 

GGEENUNI
 SPACES

qIr 

I 
HALLWAY

PEN. ROOM EL 713 UNIT 2 PEN. ROOM EL 692 UNIT 2 
EL 892

NOTE 3

1-FLR
S JO-80 -t- 30_80

30

g NOTE 2 S
31

30-80----

NSTIO'TIE 4 
NOTE 3

S 1

NOTE 2 g~
X 

Tr 
G 

R 
I

4

til r%~I:j:
x

r'S
II 0 I
tJ----- iS088----J

6

30
NOTE 2 S

X

lJ-•---- 
1_ --J O

ADDITIONAL EQPT
BLDG UNIT 2

G R

T."

--''-'I 

90-10230 
-T 30 

1-47®81QA0-1.WORD 6-8 
Y{NOTE 2
}:{ I g 0-R• 

SPENT FUEL PIT 

~ 

-Fc6 
ii

11.----z .9 30-im-----1 
0 

STEM FUEL PIT 
80 30-137 X

TO A90T FANS A-A i B-9 S 
1-t6

_ _11A t- 30-119
CWNB) E 

4

8Y

FUEL TRANSFER CANAL NOTE 2 b0 i 
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E NOTE 2

30-11T T 4
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I TABLE A3
30 11 

W Y DIGITAL COMPUTER POINTS
°'a b INSTRU6fENT ID POINT ID DESCRIPTION

1-FLR 1-NLS-030-0122 HD20
87
33 LOADING AREA EXW DYPR Ss

S 36778--t--- SO-113 1-t6-030-0123 HD20 LOADING AAA EXt21 ~'R Sf

o g
SEE NOTE 2

30 _

II 0 
1} {

----- 30-118 
----J NOTES:

1. FOR SYMBOLS. NOTES AND REF DIGS SEE 1-478810-30-1.

2. DAMPER LOCKED IN THE OPEN POSITION FOR FULL A9SCE.

3. HAND SWITCHES 1-HS-30-80 d -88 ARE ABANDONED IN PLACE.

4. POSITION SWITCHES 1-ZS-30-13. -18. -28. -28. -80. -88. -118 R -118 ARE
ABANDONED IN PLACE.

1-M-9 SOLENOID VALVES 1-FSV-30-118 a-11 B ARE ABANDONED IN PLACE.

30 S 367Pj i 
- 

SO-123 
S. REFER TO TABLE A3 FOR DIGITAL COMPUTER POINTS (SWITCH POSITION).

S

L- CONTROL ROD 30 

COMPANION

DRAWINGS:

SO-112 DRIVE EQPT 
X 

0-47WO10-30 SERIES
3 1-47W610-30 SERIES

NNO'TIE 2 I J0-1 2-47W$10-30 SERIES

30-112 1 
J. T r~`~up up~j o:j,

X ~ X

0 0 1M-12 WASTE PACKAGE AREA

80-138 80-138 i 8-8 ~~ ~3 _ sN

s ® I

1-M-9

9 _ N~ 1NOTE 2 I 
130-38 

S 30-121 30-121 {T J
X 3678 G I }R'{ I CASK LOAD 3D-2990 J

TT TT%%SS SEE 30 G R AREA

X 

361NNOTE 21 
r
-30-M-9 

z

30-130 30-130

30-~ II G 
R 

I COWE SEE

11 30 ll----~- '30-121 
3p BLDG NOTE 2

r- 

11A 

X 130
LA36 s4r  L— 

36-35 5 1 II 0 I 
SEEPEN. ROOM 3030E S 30-724 30-724 -------J NOTE 2

UNIT32 NOTE 2'  S NOTE 2 I 
I

F CDRBLDG

X 
TT 30-34 G I R 0-35 j NOTE 2 30 

0 R

-g 
30-287 SLOG

F r-~j X TT 3D-124 }C(I R 
s s so-t zei so-tze 0T — 

30 34 3 til  
0{

----- '5024 X 
30 NOTE 2

X 
121 f-~(xtie n

SPENT SPENT RESIN TANK RM

CASK DECONTN TANK RM

WATTS BAR
FINAL SAFETY

ANALYSIS REPORT

POWERHOUSE
UNITS 1 & 2
ELECTRICAL

CONTROL DIAGRAM
CONTAINMENT VENTILATING SYSTEM
TVA DWG NO. 0-47W610-30-3 RO

FIGURE 9.4-11
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SEE DETAIL Al
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H -FI 0-FS
Q I 90-132C 90-132A
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U 0-HS 0-FI

0-132J8 90-132A
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L______________
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0-RM 0-RI
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I 90-120 
90-1328 90-1328

S 
0-FSV 
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I

TOTAL GAS 
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I

w w
M
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1Qp

~n a•

I I

I 0-HS HL 
.OHS F

 0-HS

m 
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w
T0 HS

a~ o
za

H

M 90HS M
3 0-FCV

M

I

I ~-MONITOR ENCLOSURE ASSEMBLY
90 1328 IO-FCV 

M
~/ O-RE-90-132

MTft-90-1328/1
90-132A

MTR-90-132A/1

Q

n

U 80-1328 U 90-132A
w o ppNN

FPM'-90-1320
p~

FPMPA90-132A
zz n
p[P

GG

MTR-80-1320/2 ro MTR-90-132A/2
M

p p TTIV-90-13201

ISIV-90-132K ~e

ISIV-90-132J a
M

a

SEE DETAIL 91
ISIV-90-130E

v ~

CLASS C

w

yj

GU

rn Z

N

V

Q m
Z Z
Q Q

CLASS C 
CLASS
INSTR°

v

a

oi
~J

SERVICE BLDG VENT MONITOR

MONITOR ENCLOSURE 88 °
ASSEMBLY 1-RE-90-130

1

I 12A-174A V

ISIVG9AOS-130A I ;._ 5AN18

1-RE 1-RM I `
C 90-13 DA 0-1308] I 12 ANN 4D

5-119

1-FS

1

90-130
I I
I

1-FI
L-

VN1-R-183
80-130 1-RI i-RM I} 1-RM

90-130 90-13OA I 90-130T

90-130 n

80-130

R1027A

1
U

--- -HS
90-130

rn PMP-90-130
v~ MTft-90-130

n

z
U:

U

L ISIV-90-1300

CONTAINMENT PURGE AIR EXHAUST MONITOR
UNIT 1 AS SHOWN

SEE DETAIL
ISIV-90-131E—

M
a
N

G

DETAIL Al

MONITOR
ENCLOSURE
ASSEMBLY

1 -RE-90-131

88
1

I 12A-174A

'IV-90-131A
ANN

GAS
1-RE 1-ftM I .nx .•rnn

-

CLASS C I ICLASS C

c

Z

m
Z
Q
li

CLASS C CLASS
INSTR°

a
-PMP-90-131
MTR-90-131

a
x
0

ISIV-90-131C

L____J

CONTAINMENT PURGE AIR EXHAUST MONITOR
UNIT 1 AS SHOWN

TTIV-90-13001 TTIV-90-13001 TTIV-90-13101
DETAIL 91

TABLE Al
ENVIRONMENTAL DATA STATION

COMPUTER POINTS

29E

CONDENSER VACUUM PUMP AIR EXHAUST
PARTICULATE & IODINE SAMPLER
SEE NOTE 7 UNIT 1 AS SHOWN

TTIV-90-13201

WDS GAS EFFLUENT MONITOR &
PARTICULATE & IODINE SAMPLER

AS SHOWN FOR 2 UNITS

TTIV-90-131C1

129-1848 120-184D 128-1840 129-184D

FUEL POOL RADIATION MONITOR
O-RE-90-102 & 103 COMPANION DRAWINGS:
AS SHOWN FOR 2 UNIT PLANT 1-47W610-90-2 THRU 3

TABLE Al

DETAIL D1
METEOROLOGICAL/ENVIRONMENTAL

DATA STATION
CONFIGURATION

NOTES:

1. THE RADIATION MONITORING SYSTEM SHALL MONITOR THE RELEASE
OF FLUIDS AND GASES TO CONTROL THE DISCHARGE OF RADIOACTIVE
MATERIALS INTO THE ENVIRONS TO WITHIN PERMISSIBLE RATES AND
MONITOR RADIATION LEVELS AS A BASIS FOR PLANT OPERATIONS.

2, AREA RADIATION MONITORS AND AIR PARTICULATE MONITORS SHALL
BE LOCATED THROUGHOUT THE PLANT TO ALERT PLANT PERSONNEL
OF THE RADIATION LEVEL AND THE AMOUNT OF AIRBORNE RADIOACTIVE
MATERIAL.

3. THE COMMON COMPONENT COOLING SYSTEM LIQUID EFFLUENT MONITOR
IS RECORDED ON THE UNIT 1 RECORDER (1-RR-90-123).

4. THE INSTRUMENTS SHOWN IN EACH MONITOR ENCLOSURE 
ASSEMBLYIS A REPRESENTATION OF THE INSTRUMENTATION THE CONTRACTOR

WILL FURNISH.

5. THE INLET AND OUTLET SAMPLE LINES OF RE-90-120 121 FEED INTO A
MANIFOLD IN THE STEAM GENERATOR SLOWDOWN RADIA ION MONITORING
LINE. REFER TO 47WOOG-106, DETAIL J106.

6. REFER TO DETAIL D1 FOR MET STATION CONFIGURATION.

7. CHEMISTRY HAS CAPABILITY TO MANUALLY TAKE A SAMPLE.

8. O-RE-90-132C & O-RM-9G-132F ARE NO LONGER IN THE CIRCUIT. BUT
REMAIN INSTALLED DUE TO SAMPLE FLOW CONSIDERATIONS.

9. O-RTV-77-468A AND -469A ARE CLOSED FOR ISOLATION PER 0-47W830-4.

REFERENCES:
1-47W800-1 THRU 11---INSTRUMENT AND CONTROL DRAWINGS
1-47W610-43 SERIES---SAMPLING CONTROL DIAGRAM
SON-DC-9.0 ----------- DESIGN CRITERIA FOR RADIATION MONITORING

SYSTEMS47W600-100 THRU-109--I & C DRA►INGS (INSTALLATION DRAWINGS)

UFSAR AMENDMENT 2

WATTS BAR
FINAL SAFETY

ANALYSIS REPORT

POWERHOUSE
UNIT 1

ELECTRICAL
CONTROL DIAGRAM

RADIATION MONITORING SYSTEM
TVA DWG NO. 1-47W610-90-1 R39

FIGURE 9.4-12
DETAIL C1
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2-RE-90-130 MONITOR 2-RE-90-131 MONITOR
ENCLOSURE ASSEMBLY ENCLOSURE ASSEMBLY

CONTAINMENT PURGE AIR EXHAUST MONITOR CONTAINMENT PURGE AIR EXHAUST MONITOR
UNIT 2 UNIT 2

•90-1298

2-ISIV-80-12BE

CONDENSER VACUUM PUMP AIR EXHAUST
PARTICULATE & IODINE SAMPLER

SEE NOTE 4

NOTES:
1. THE RADIATION MONITORING SYSTEM SHALL MONITOR THE RELEASE OF FLUIDS AND

GASES TO CONTROL THE DISCHARGE OF RADIOACTIVE MATERIALS INTO THE ENVIRONS
TO WITHIN PERMISSIBLE RATES Aim MONITOR RADIATION LEVELS AS A BASIS FOR
PLANT OPERATIONS.

2. AREA RADIATION MONITORS AND AIR PARTICULATE MONITORS SHALL BE LOCATED
THROUGHOUT THE PLANT TO ALERT PLANT PERSONNEL OF THE RADIATION LEVEL AND
THE AMOUNT OF AIRBORNE RADIOACTIVE MATERIAL.

3. THE INSTRUMENTS SHOWN IN EACH MONITOR ENCLOSURE ASSEMBLY IS A
REPRESENTATION OF THE INSTRUMENTATION THE CONTRACTOR WILL FURNISH.

4. CHEMISTRY HAS CAPABILITY TO MANUALLY TAKE SAMPLES.

REFERENCES:
WO-DC-40-24 ---------- DESIGN CRITERIA FOR RADIATION MONITORING SYSTEMS
2-47W600-100 SERIES ---- I& C DRAWINGS (INSTALLATION DRAWINGS)

WATTS BAR
FINAL SAFETY

ANALYSIS REPORT

POWERHOUSE
UNIT 2

ELECTRICAL
COMPANION DRAWINGS: CONTROL DIAGRAM
2-47WB1O-90-2,-3,-4 a -B RADIATION MONITORING SYSTEM

TVA DWG NO. 2-47W610-90-1 R13
FIGURE 9.4-12(U2)
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i-FAN-30-159AUX BLDG EXH 
1-FAN-30-162

NOTES:
1. FOR SEIS.fIC REQUIREMENTS FOR PIPING AND DUCTWORK SEE

Z
1-478888-t0,
A-g

DETAILED CONSTRUCTION DRAWINGS I47W920 SERIES).
3. SYSTEM IDENTIFICATION NUMBERS ARE 30 AND 31.

3
1-FCO A A 1-FCO

30-159 30-162
4. FOR IDENTIFICATION OF SYMBOLS, REFER TO °INSTRUMENTATION

1A-A 18-B 5. EQUIIPPMENTNIDENTIFIEDCTHUSNA-A IS POWERED FROM SEPARATEi
FCO 

A 
A 1{CO POWER TRAINS. THE FIRST LETTER IS A UNIQUE EQUIPMENT

30-164 30-1887{(p g 2-AUX BLDG g 1 _F(ro
SEE 30-181A GENERAL EXHAUST

IDENTIFICATION NUMBER, AND THE SECOND LETTER IS THE
POWER TRAIN (A. B, NONDIVISIONAL A OR NONDIVISIONAL B).

1_FS
UJ NOTE 24 THRU D FANS 30-187A THRU D

SEE 1_31_3118 CONTROL ROD DRIVE
1-VENT

-031-311787

EQP7 ROOM 1-FAN-30-CROA
1-FAN-30-CRDB

EL 786 8. NUMBERS SHOWN THUS REPRESENT INSTRUMENTS IN UNIT 1.
30'197Z

i-FCO S S 1-FCO84 0°0 CFM EA,

NOTE 24 VENT-031-311
1
7A
/
~'

800 ~.^-. Ll.  I~I
B 1-31-3115

1-ACU-30-CRD

,L-

7. NUMBERS SHOWN THUS 1-31-614 ARE VALVE MARKER TAGS
FOR UNIT 1. UNIT 2 NUMBERS ARE PREFIXED BY 2.

z
30-F
THRU D 1 S~Tj A('IDBY ( 30-168A THRU D 1_31_3117 

-J-'•r F 5400

1-31-3119 B f--~ -~tti 2,050 ft-31-3109 1-CLR-30-CRDa.
FUEL HAND AREA SUP

0' PREFIX INDICATES ONE VALVE PER PLANT.

1 -FCA

♦ 1 _
oo

FUEL HAND F r -r  (788) 
B B 1-31-3110 

fD fD A/CU 
1-31-3108 fD fDi-31-3107 

1-FL°NTR-30-CRD
1-31-3118 ♦♦ --,i•-- 2.050 17 800 CFMAREA SUPPLY

p 871888-70,
9' D AGRAM PER 

N 

RSWDED CONSTRUCTIONTHE RATEICSHOWNCNO.TGE37•
TESTING AND BALANCING OF HV AC SYSTEMS.

~

PM 30-158 1-VENT-031-31138 
l'i

1-478888-70•

11-31-3112 1  '1 

1-FAN-30-CRBB
EA6H

AUX BLDG EXH VENT
a

FCOC-9 1-FAN-30-CRBA1_31-3113 T1~ F t-471868-70, F~--1

C-81-31-3788

1_31-3966 1°. S - AUTOMATIC OPERATING FOR ISOLATION.
30-203

U
UNIT 2 EXH 84,000 (78,018)

16.450 
r
-

B 1-31-3111

B COILING 1A
F 1-37-3788 ~ F PERSONNEL

AND

T
BALANCING (MANUAL)

e-871688 it,

A
~NI-03L13A

FILTER FILTER
B'f1-31-3108 1-31-3105 g ROSS C~K PJXI-- SACKDRAFT DAMPER

17.350 (20.215)  S 8.100

(17,131) 
7777

-,p_. v.p_. EL 782
r

~(

F
--~f ~-- FIRE DAMPER

1-FCO
PRESSURE HTR 1-ACU-30-0RB RAW COOLING WATER 1_COID_30_9 .-L-.

2.050 2,050
.-I.-,p.~ GRILLE

30-269 SUPPLY XMR RM 1-FCO 1-CLR-30-CRB i-471844-4,
30-119

C-7 1-FLTR-30-0RB BLOYDONN TREATMENT
ROOM

11. FULL FLOW VENTILATION WILL OCCUR ONLY WHEN PUMP ROOM

(18.531) 20.100
-31-3120

1-31-3122 L•O•B 1 2000 37 272

(TYP)
1-COIL-31-375• -376• -377 EL 757

DOORS ARE OPEN.
12. DESIGN PRESSURE ABOVE ELEVATION 690.0 IS 6 IN-WG IN

ACCORDANCE WITH SMACNA HIGH VELOCITY DUCT CONSTRUCTION
B CLASS N. CAT. I(L)

1-31- i~ i_/2° MW CONT IM
22.700 ROM 1l-47W853-7 

3121 
~14_Co CHILLER A-A

1-FCO 1-FCO
PENETRATION 0-107A a B 30-1OBA d B
RAM 1-FCO 1-FCO $

1-FLTR-30-204
-1-FLT

UNIT 1
AIR INTAKE

STANDARDS FOR MEDIUM PRESSURE DESIGN PRESSURE FOR
DUCT1(1RK BELOW ELEVATION 890.6 IS 2 IN-WG IN ACCORDANCE
►ITH SMACNA LOW VELOCITY DUCT CONSTRUCTION STANDARDS
EXCEPT AS NOTED ON DRAWINGS. DUCTWORK SHALL BE TESTE6
IN ACCORDANCE WITH NA GENERAL CONSTRUCTION SPECIFICATION

of 1-31-3084 D-9 120 
1 478885-3, D-8

(SEE NOTE 25) 1-31-3091 B ~-L.O. REON RELIEF VENT LINE
52.750 1-31- i-31- 30-103

3808 S F 3808 S
30-110A ~O

wo HEATING/
HOUSING NO. G-37.

13. ALL DUCTWORK IN THE AUXILIARY BUILDING IS NA CLASS Q
zom COOLING (ROUND) OR CLASS S (RECTANGULAR).

B ft-31-3081 Bf 1-31-3082

II II

B f1-31-3083 B f 1-31-3085 B f 1-31-3088 1-31-3092 9 COOLING PLUMBINGI 1-FCO PURGE
.l. 4.300 COIL VENT CON-

II I (3279) B 30'117 MODULE 
0-31-3103

I

F 1-31-38091 WC
5.

AIR SUPPLY to-A1-478888-1. A
A_2 f 26,000 1_;1_3807

0 i COILS
A N

FILTERS

~~ 
~LL

14. ?ARMS (X) INDICATES A TEMPORARY SAMPLE POINT FOR THE PORTABLE
AIRBORNE RADIOACTIVITY MONITORING SYSTEMS, ?ARMS. THERE ARE 18
POINTS. POINT 18 HAS THE RETURN LINE ABANDONED IN PLACE. THE

1-31-3818 F e~(4352) 
x,(5007)

IS 
(14883) 8,(4496) (4414)3 ~'n-'~'f 1-FCO m pfo CAT. I(L -Ì  1-31-3811

I -f

S

m m
~

SAMPLE LINE IS NOT INSTALLED. POINT 17 HAS THE DUCT CONNECTION
FOR THE RETURN LINE CAPPED. THE SAMPLE LINE IS 107 INSTALLED.

q,950 4,950 4,9501i 11

~ 

13728) 15,700 4,950 4,9501i 1

1-31-3813

♦i-31-3093 30-118 B r '~' r
2'F

B e  L,O,  SDBDA-A 'Y

7-478888-7, F J F 18-B
A_2

I A

~-"'
A as

- N(~W

THE REMAINING 16 POINTS HAVE THE SAMPLE LINE AND THE RETURN LINE
ABANDONEDINPLACE. SEE SHEETS 10 AND 11 FOR THE REMAINDER
OF THE POINTS AID 47WSOG-108 FOR CONNECTION DETAILS.

,~1-31-3080
1-31-3818 F D- 

88°0--f-f--~++"-

PENETRATION ROOM 1-31-4001
BLDG EXH f 1-VENT-031-3888 F

1-31-3084

1-47Y8 

1-31-30951-31-3817•-~

1-FCO
30-295A

S
AUX

15. FLOW RATESSHOWN IN BRACKETS OCCUR ONLY WITH A FILTER
ROOMHATCH REMOVED.

(. 1478888-10,
1-31-3816 I D

'~ 150
- 

DJ 1-FCO7.000

I (5594) 30-28
(85327 GEN VE A

1-47Y6 

m

a B
i-FCO

1-FCO 30-1021-FCO

m 18.
1-FCO
30-1108 

COILS HEA  
COILS

~y
-1-1/2°

FOR NON QA VALVE AND DAMPER MARKER TABULATIONS SEE WATTS
BAR NUCLEAR PLANT MISCELLANEOUS VALVE REPORT 

-008.~~'-FOR QA VALVE AND DAMPER MARKER TABULATIONS SEE 478920-31X1
THRU 478920-31X4.3815

PRE~NE(T F 

D150~14

i-31-3087 5•tOB L.O. 1 25030-1A
(1250)

3 -0 294A
1-31-3088

1-AHU-31-396 a B 1-FAN-30-102
n 128.000

17. FLOWRATES SiOYN WITHOUT PARENTHESIS ARE THE DESIGN FLOC
RATES. CONSTRUCTIONSPECIFICATION G-37 ALLOWS A TOLERANCE OFB 1-FAN-30-103
3105 TO BE APPLIED TO THE DESIGN FLOW RATES FOR SYSTEM BALANCING.

B F D 131-5093
L.O.

1-31-3998
CO

1-47Y8 1-31-3810
-1 °
8,4 1,250-~n-~ f

1-FAN-31-398 AHU 1-A
AIR HANDLING S
UNIT 15.523 1-FCO

z z -'o
HEATING a VENT > > ~?

1-FLTR-30-204
-FLTR-30-205

TEST RATES SHOWN IN PARENTHESIS REFLECT PRECP AIR BALANCE
TEST RESULTS. THESE FLOWRATES ARE DEEMEDACCEPTABLEBASEDON

L.O.
r,t•- 150 1,250

100 29
FILTER RM 1-31-3996 (1184) P

2-OR-030-5451 EXH FAN p
B

1 31-3102 M 3G-88A a B EQPT ROW1 r. r. -- EL 737
MEETING THE CRI7ERION THAT THE AIRFLOW DIRECTION BE FR~1

1-31-3814 THE CLEANER AREAS TO AREAS OF PROGRESSIVELY GREATER
1 7R'S

e e 
-1-31-3090

/9
'I

500 (485) 1-31-310° -~~`~f HOT INSTR SHOP

-\1 -'f1_31-3101

p ~`- 1-31-3803 f F
1 31-5150 SAFETYIRELATED~EWIF 

POTENTIAL AREASHISFACT
AC LISH~EDLDYGTHE

1-31-3984
i-31-3078

B

1-FCO
DETTEECTORILR~ 1-HEPA-30-283

30-13 HEAT EXCH ROAMS 1-FAN-30-283
U 
878686-11. 7-31-3088 f'

78/
I2.10M II B I

~l ( -̂18,350 (14,769)

1-FLTR-31-398 S 1-FCO
139,708) 

3G-87A A BI 47,25°

B BLANT
2,800 ♦ -d'~-ET ~-- 131- B
(3355) -'t̀ ~~'1 2,000 EQPT

THERMOSTATICALLY CONTROLLED ESF EQUIPMENT ROOM/AREA COOLERS
(SEE EX-G-37-NBN-1 REV. 1).

1-31-3991 7 500
(6710) 7

F
1-31-3804 -VENT-031-3077

ION EXCH R FILTER RMS

DMWRLZR a FILTER ROAMS L 1-OR-030-5450
,hi-31-3038 0. DRY 0PQ2128 ,.a2,800 g ptIT

DECON7N
R0~.1

18. FOR FUNCTION DESCRIPTION REFER TO WATTS BAR NUCLEAR PLANT
SYSTEM DESCRIPTION N3-30A8-4001 SYSTEM DESCRIPTION FOR

PARMS 1-31-3976
,p

~f8 
B _(2831) .~,.~~.f N AUXILIARY BUILDING-HEATING• VENTILATION AND AIR CONDITIONING

SYSTEM°.
(888) 

a 
to 1-31-3058

E' F 
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18. ESIGN CRITEE /SYSTEM DESCRIPTION REFERENCE DOCUMENTS
USE THE LATEST REVISION ON ALL WORK UNLESS OTHERWISE SPECIFIED.

` F F
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w
30-18 x900 1-31-3073 ~p

m m t t
i i i (2858) 9 r, r~ ro n(2877) (2758) "' (3902)1-31-3037r

0-212A"7
17381) -J'-~ a

Bi-31-3077

EE THE LATEST REVISION OF THE 47821 SERIES DRANINGS
°PIPING SYSTEM CLASSIFICATION.°):
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g t
n D

8.300
.- F

1.350 1-HEPA-30-284
~,~ SAMPLE 1-FAN-30-284m m ~--f- ROpp(

m p

"1, 
(832) 

a 
18 D

VLV 3,000
w 1-31-3072 JM IM ~M M RM fM fM 
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1-31-3071 PARMS (13)
PAW 1.500
(12) (123 F

1(3528) 1 i
2,800 2,800 2,800 .- 2,800

1-VENT
1-31-3884 1-31-3058 1-VENT

1,500 (194) B
F 1C 1'3e) B 1°0 2.178 -'P-'I--J

-66EP-30-212
1-31-3040BLANKOFF

-031-5027A 1-HEPA-30-212

-031-50278 1-31-3971
B / 1-FAN-30-212
/-1'1 0-MTR-3G-S7ED

SHEET N3-85-4001---------EMERGENCY GAS TREATMENT
N3-30AB-4001-------HVAC-AUXILIARY BLDG

20. ALL PIPING ON THIS DRAWING IS CLASS M. CAT. I(L).

1-VENT-031-

 t --- l2 
900 x 1-31-3074 a0 0

1-31-3070 PARMS(15)
~-f

1-31-3088 1-31-3087
~~ ~`~`- ~~~'P-~ 1-31-3045 1-31-3044 f B 14.238

1.825
1-31-3047 4.008

(3.959)
21. DURING UNIT 1 OPERATION 2-FCD-30-294 AND 2-FCD-30-295 SHALL BE

LOCKED CLOSED.
3078

~ 

f, 1.350 D 1-FAN-30-66 :n Z8,400 1-31-3985 $ GALLER 2.178 +,ry-~--Bf B f.~.~.` 1.826 22. SECONDARY CONTAINMENT ISOLATION DAMPERS
L-FKED3IN3tHE8pU-13.LLY 618

1.350 ~T RA1
(1558) -VENT-031-

^EN-~`^ f- i-HEPA-30-66 
1_31_3075 '?

:. 1-31-3076 D .-1C

(4954) 
M. 350 WASTE GAS

F7-

 i-31-5444C (24,407) 1-31-3049 1-31-3048

CPRSR ROOMS 2.179
D 1-31-3048 1-FAN

325 f
-31-397 1-31-3042 P21 -2N.

23. FOR ELECTRIC UNIT HEATERS' CIDS AND LOCATIONS, REFER TO THE
3805 (887) na.  1-31-3083 +,I•-~--f-f

g
f F f--~--~•- 1-31-3057 2.178 ++J'-~--f AIR HANDLING

e
f--~--d~ 1,825

FOLLO►ING PHYSICAL DRAWINGS:
L.O. i-VENT-031- ~~ s

3078 900
1-31-3065 ♦`g ♦p 325

i-31-5446 I♦ F lf 1-31-3895 B F

~1-31-54448 I F rF r

UNIT ~.,P-.B 1-31-3047 1-31-3043 EL 713 478820-1 FOR EL 878.0
471920-2, -3 FOR EL 682.0
478920-4 FOR EL 713.0

m B

"> 2,850
(3038)

n
1-31-3007

F

1-31-3802

B F 18.450 1-31-3983
REFUELING 12.000 1~
PURIFICATION 10 788 T1-31-5444A (18,585) B/
FILTER ftM5 /

1-31-3062 1-31-3061 1-31-30156.600 1 B~ ,a. f f
16160 T~f 

n 
B B

1-31-3014

1-31-3982 1-FLTR-31-397 ABU 1-B

1-AHU-31-387

SAMPLE
B f t-31-3016 B f i-31-3017 1-31-3018 f 8 EXHAUST

.-L-. .-L. -L- HOOD

1@

TURBINE DRIVEN
AUX FEEDNATER
PUMP ROOM

478820-8 FOR EL 728.0
478920-5 FOR EL 737.0
478920-7, -8 FOR EL 757.0
478920-9 FOR EL 772.0
471920-10. -28 FOR EL 782.0 a 786.0

24. THIS SUET SHOULD BE EXTENDED AS NECESSARY TO PREVENT THE
777ttt^^^^^^1-VENT-

._~.~ MODULATING DAMPER FROM CLOSING COMPLETELY.
031-3988A
-~`-3 400

F 
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1'FCO 1'FCO
30-3 30-6

roB 9,550
1,275 ~~. F.f (8.740)
(424)
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D PENETRATION ROOM 1.275 r,rv- ~-- f 1-FAN-30-217 F D (2512) 478601-30 SERIES
1-31-3800 (1348) 1-31-3012

1-31-3035 1,200
EMER EXHAUST
FAN (pC) f-{--I+,r•- 1.200
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478811-30 SERIES1-31-3005

f~
7 7 ~ 
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S F D
111 1-FAN-30-214 1 1,800
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47W885-1 2 a 9
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1-11-31-3789 1-31-3795 F 1-31-3792 F
1-31-3783 800

1-31-3779

47W9201A_SERIES

1-31-3004
T T (11.066)

1 VENT-031-38878 F F
FT~ - /150
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1-31-3025 f3025 f - f f - f

1.400 4.900 
'F

-'(-m
(806) (3075)M M

NOTE 11 p
~1-31-3787

1-31-3°02

AHU
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INJECTION AIR HANDLING 1-AHU-31-398

1-0 T
B 1-31-3023
f

m 1,000( (1-31-3787 ( ( F 1-31-3032 .. nT B 1-31-3020 (730)B 1-31-3024
D Q~'f 650 850 850 850 ++I'- - T1-31- T
fF ♦ SYSTEM PUMP UNIT

ROOMS 4,838 CFMT 1-37-3079 D Bj 3030 _
Bf131-3031

7 ~`(94)
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B 8090

~.,0-. -
1-31-3928 f z

UFSAR AMENDMENT 2Boo- F i-31-5441

{F

EL 892

1-FAN-31-388
B 1-31-3983 1-31-3021 -VENT-031-3020A

WATTS  B A R
i-FLTR-31-398 HOLD-UP TANK RMS VALVE GALLERY

F 
1-31-3001 ..L 1-VENT-031-3021

f_ f. j~ 150
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3
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 TANALYSIS REPORT
j~ 150

k~D (183)
1-31-3778

650 (1421) 850 (819) 850 (885) 1,400 (1443)
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-
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COMPANION DRAWINGS:COMPANION
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p 2-FAN-30-274 -2-FAN-30-278 NOTES:

p i 0-47N8116IES. 
COMPANION DRA►INGS. AND REFERENCE DRAWINGS SEE

W 2-FCO 2-FCO 2. FULL FLOW VENTILATION WILL OCCUR ONLY WHEN PUMP ROOM DOORS

Z 30-274 A 
A 

30-278 3. DESIGN PRESSURE ABOVE ELEVATION 690.0 IS 6 IN-WG IN
A 2A-A 28-8 A ACCORDANCE WITH SMACNA HIGH VELOCITY DUCT CONSTRUCTION STANDARDS

M¢-. 1-FCO 1-FCO 2~C0 
2-AUX BLDG 

2-FCO AUX BLDG EXH 
FOR MEDIUM PRESSURE, PRESSURE FOR DUCTWORK BELOW ELEVATION

Z_ 30-113 30-114 30-273 GENERAL EXHAUST 30-277 0-478888-10. A-4 690.0 IS A 2 IN-WG IN ACCORDANCE WITH SMACNA LOW VELOCITY
2 FANS 84.000 CFM EA. DUCT CONSTRUCTION STANDARDS, EXCEPT AS NOTED ON DRAWINGS.

30-272A S 1 STANDBY 
2-FCO SEE NOTE 15 DUCTWORK SHALL BE TESTED IN ACCORDANCE WITH TVA GENERAL

EL 786 SEE NOTE 15 TH U D 
S 

30-276A THRU D CONSTRUCTION SPECIFICATION NO. G-37.
~_ CONTROL ROD DRIVE EQPT ROOM-­-,L.O. 4. PARMS (X) INDICATES A TEMPORARY SAMPLE POINT FOR THE PORTABLE AIRBORNE

p AUX BLDG EXH VENT 2-31-3232 5,310 2-31-3240 
RADIOACTIVITY MDNITORING SYSTEMS, PARES. THERE ARE 18 POINTS. POINT 18

L.O. 
HAS

THE RETURN LINE ABANDONED IN PLACE. THE SAMPLE LINE IS NOT INSTALLED.

U 
i-FCO 0-478868-10. C-2 

2_31_3228 2-31-3230 a-I-~-~ 2=VENVENT-31-32408 2-F71 2_F~ POINT 17 HAS THE DUCT CONNECTION FOR THE RETURN LINE CAPPED. THE SAMPLE
30-48 2-31-3885 2-FAN-30-CRD-B 2-31-3231 2,570 F 30-271A S S LINE IS NOT INSTALLED. THE REMAINING 18 POINTS HAVE THE SAMPLE LINE

2-31-3957 2-31-32 B (- f-a•--~gQO TH U D 30-275A THRU D AND THE RETURN LINE ABANDONED IN PLACE. SEE SHEETS 2 AND 10 FOR THE
FUEL HAND AREA S.; 2-FAN-30-CRD-A Df Df~ D D~ 2-FAN-30-CRB-A ~3 ~j~ ( i) I 2-31-3 39 REMAINDER OF THE POINTS AM 471600-108 FOR CONNECTION DETAILS.

1 -FCO F L.O. 2-31-3233' L.O.0-478866-10, D-i ♦ /CU 900
3035 F r 1'F~ 14 000 2-FAN-30-CRB-B 2-VENT- 

5. NOT USED.

PERSONNEL Atm M 2,050 30-80 CFL1 2-31-3234 31-3240A FUEL HAND AREA SUPPLY
2-31-3227 EACH ~, 1-FCO 

t
O 2-FCO RM

ACCESS LOCK RM 

f4131)~I-

2,570-rt•--~-~ 0-478888-10, C-1 6. ALL DUCTWORK IN THE AUXILIARY BUILDING IS TVA CLASS Q (ROUND)
2-31-3237 30-1128 30-270 OR CLASS S (RECTANGULAR).

S VACUUM 
1 FCO 

COOLING 
B 

16,450 ( 7. FOR SEISMIC REQUIREEENT FOR PIPING AND DUCTWORK SEE DETAILED
(((JJJ 

30-89 2A COILS 28 2-31-3235 11` F F PRESS HTR (24,881) 877Ip02) 
UNIT 1 EXH 

CONSTRUCTION DRAWINGS (478920 SERIES].
- SCHARGE fg  SUPPLY i-FCO i-FCO 3' 8. FLONRATES SH08N WITHOU PARENTHESES ARE THE DESIGN FLOW

471866-i, 8-12 -I- 2-CLR-30-CRD 2-CLR-30-CRB 2-FLTR-30-CRO I XFMR RM 0-47►866-2, B-2 RATES. CONSTRUCTION SPECIFICATION G-37 ALLOWS A TOLERANCE OF
2-CO1m-30-CRD 2-MND-30-CRB 1 30-91 30-96 210% TO BE APPLIED TO THE DESIGN FLOW RATES FOR SYSTEM BALANCING.

2 31 3884 L.O. FLOW RATES SHOWN IN PARENTHESES REFLECT ?RED? AIR BALANCE TEST
PU830) 21LTII-30-CRD FILTER FILTER ,I RESULTS. THESE FLOWRATES ARE DEEMED ACCEPTABLE BASED ON MEETING

EL 782 '-'r-~ 2-ACU-30-CRD '-'r-̀  2-ACU-30-CRB '7 3,550_ (15.7;;) THE CRITERION THAT THE AIRFLOW DIRECTION BE FROM THE CLEANER

t 20,100 7.350 AREAS TO AREAS PROGRESSIVELY GREATER CONTAMINATION POTENTIAL,
EGTS R~ 3,550 31 32378 I AND THE FACT THAT COOLING OF SAFETY-RELATED EQUIPMENT AREAS IS

1 1/2' ACCOMPLISHED BY THE THERMOSTATICALLY CONTROLLED ESF EQUIPMENT
2-COIL-31-375, 0-30-1128 RAW COOLING WATER 

2-VENT-31-3237A MN CONT RM CHILLER B-B GROSS FAILED FUEL DETECTOR ROIL ROW1 AREA COOLERS [SEE EX-G-37-WBN-1 REV. 17EL 757 _376 _377 2-31-5452--) 
1-478644-4, 9-7 (TYP) 0-47►883-3, D-1 PENETRATION R~1 (19 309) 9. POR 6E$IGN REQUIREMENTS REFER TO DESIGN CRITERIA: WB-DC-40-38.1

THE CLASSIFICATION OF HEATING, VENTILATING AND AIR CONDITIONING
2-AUX BLDG GENERA ;,5• WG p 2-31-3241 B/ 2-BKD-31-3889 2-BKD-31-3990 F  SYSTEMS'.
SUPPLY FANS 2_F~ -J•+f- -J•+ r 10. FOR FUNCTION DESCRIPTION• REFER TO WATTS BAR NUCLEAR PLANT SYSTEM

2_.. 2-31-3242-88 21,500 (19,322) 2-31-3879 -31-3877
UNIT 2 1~•~ 2-FCO 2-31-3683 SO BD RM CHILLER B-B 41 500 

D F 8 300 
13UIL DING IHEATING. VVEENTILLATION AND AIR CONDITIONING SYSTEM'.

AlR INTAKE CFM EA 30-111A 0-30-1129 0-478865-8. E-1 2-31-3243 ~1-2-31-3213 'V"~' '~
HOUSING 1 STAN 30-104 2_FQp 2_p~ (39,981) - 

1-FCO L.O.1,61-31-3215 Bf of-+~,-~ fDf 2-31-3876 ii. NOT USED.
30-108A 30-108A A B -I- 2-31-3212 -~'1' B 2-31-3982

HEATING/ 2A-A 
A 

R 
S2 750 30-76 1FGO -.-- 2-31-3207 2-VENT-31-3989 f 12. NOTUSED

FILTER CODLING .-~,--~  30-79 8,500 15,000 ♦ p
13. SECONDARY CONTAINMENT ISOLATION DAMPERS 1-FCO-30-48, -55 -80 -88COILS 

pN 
p S p g B (8,258) (13, 858J F -d.+ -78, -79, -81, -96, -98, -112, -113 AND -114 ARE LOCKED IN THE FULLY2-F28'830-104 

4 ,250 f 2.408 2,408 2,408 2,408 2,408 f\ ~ f f~ 2-31-3208 -31-3875
9 900 ~./~L-31-3218 

OPEN POSITION.

..,~,.... 
A 

2-31-3228 (9,887) 2-31-3214 ~0-478888-iD, E-3 14. NOT USED.
A 2-31-3224 2-31-32222

v1
~
, 

B 1 2-31-3208 I p
,✓ 2-FAN-30-105 -F T 

B~ 
31 388 ~~-2-31-3219 2-31-3218-~-~ 150 

D -31-3874 
15• THIS SHAFT SHOULD BE EXTENDED AS NECESSARY TO PREVENT THE

r -FC 30-295 -f MOD MATING DAMPER FROM CLOSING COMPLETELY.
HEATING 2-COIL-31-372, 2-FCO 2-FCO 

30-294 B 
X2-31-3225 

B 
~-2-31-3223 I SPENT FUEL

COILS -373,-374 PIT SKIMMER 2-31-3209
2-FAN-31-398 _/ F PARMS (16)128,000 30-1118 30-105 

S 
F 

2-47W866-1, A-2 AIR HANDLING 28,500 
Bf B FILTER RM 150-,1•+I- 

D 
7 

-31-3873UNIT (28,080) -I-~2-31-3217 -I-
-r ~ 2-47W666-1• -2 12 041 CFM 2-31-5447A HEAT EXC

HEATING a VENT 2-FCO g _F F 2-AHU- 4,950 ROOMS 150 F 2-31-3211
EQPT ROOM 30-21A 31-396 2-31-54478 4,950-J'--~~-- f

EL 737 B 
S 30-1A AIRGSUPPLY '-ry-' fp Ff~ 2-31-3220 D B2-OR-30-5451 2-31-5093

2-31-3872
2_p0O PENETRATION AHU 2-A `B 9 SAMPLE EXHAUST HOOD AUX BLDG EXH FILTER RM EXHS 28,000 2-31-3881 7 l

3,250 3,250 30-22A ROOM 
-f w•-200 (894) 0-478888-2, D-5 0-478866-2, D-4 ?ARMS

2-31-3880 2-31-3221
(3,242) (2,955) B 2-31-3882 325 Ff yd(7054) I8)

2-31-3889 2-31-3179 ION EXCH R FLTR RMS ONRLZR R FILTER ROOMS 2-31-3871--1Bf B m 2-31-3922  7,500

.T.2-31-3173 .T. g 1 , g 1 B' 2-31-3178 13 p12-31
2 2TAN SO-87 1350

7 Jam. l'` 
~j2-31-3205

2-31-3175 
aa (1,567) 2-31-3864

Bf f8 2-31-3177 ~.n- F F
~-2-31-3171 2-31-3174 2-31-3178 HT 

T 2-VENT-31-39
2.600 13,000 3,000 g fI f,Ip 2,800 ,Ip 2,800 '

J
7 2-VENT-31-3202 850 .1.

2,800 I (2694) (2,228)1 (3,337) f (1,762) (13,881) (2,909 ) q PARES 
D 2-HEPA-30-87 

2-31-3202 
2-31-3870

Bf 
2-31-3772-yf8 

2-31-3183• 
M fM M (14) fM fM ~M M 

H 700
9\ f-{-,1•+2,277 231-320 p 

2-VENT-31-39

i+, 
`2-31-3170 231-3182 -ti g 2-31-3183-ti 2-31-3185 -y B FILTER RM EXH 2-31-3199 

D 2-HEPA-30-285 
1350 D 950 8.300-+1'+ 2-VENT-31-38

I-2-31-3181 -fl-B -fl-~•2-31-3184 -~1-B 2-FAN-31-397 1'(9 
2-31-3186 

0-478886-2, D-4 
8550 (5809) 

 ~~ 2~~04 2-31-3870

3,250 3,250 1900 B s 2-VENT-31-3203
(3334) (4380) IR 2.277 2-31-3988 2-31-3201 2-FAN-30-285

2,277 2,274 2.277 2.277 PA 2-31-3181 2-31-3203

ORIC ACID 2-FLTR-31-397 
HARD 2-31-3192 FILTER RM EXH FARMS (1333530

21,750 23,350 [11) 1

EL 713 FILTER RMS ..,1,..., 13 659 CFM (19,387) (23,547) 2-31-31990 0-478888-2, D-4 (16)-~" B ~_ tOp 2-31-3244

-31-3868 2-AHU-31-387 Ff 
2-31-3189 2-31-5444A~ B F B SAMPLE ROOM (53) 2-31-3146

F D.1-2-31-3168  AHU 2-9 2-31-3187 B r F F 2-31-3245 F D
--~-Ig 8,550 F f8 B 6.800 2-31-5445 f- -~ -,1•-.2, 650 (2584)

TURBINE DRIVEN AUX 2-31-3866 
2-31-3187-~ 5,500 

B (8.7,30) l-I -~-~ 4650 WASTE GAS 2-31-3862 --̀ f
FEEDWATER 

PUMP 
ROOM ie (5,062) ~ JY (6344) (4168) ANALYZER PENETRATION 2-31-3145 I p 2-VENT-31-38

2-31-3188 ` ROOM ROOMS 3.400 -~'►
2-31-3168 2EMER-FA EXHAUST FAN (AC) 2-31-5444C -~

D F 2-FAN-30-217 70,650 2-31-3153 2-VENT-31-3143 -31-3881
1,200-J'--~ ~--f- (9,666) 2-31-3858 2-31-3144 F2-31-3166-~ EMER EXHAUST FAN (DC) 2-31-3158 FARMS (4) 2-31-3152

1.B ?31E395M 1,200 -,r-~ ~--D~(- 
2-FAN-30-214 X36 64) 5.100 2-31-3155 F 2-31-54448 

3,(j- -11-1112
(1752) 

1.448 1,448 150 -,rv► ~- -f
"( J -31-3860

(1?2248)'] 

t2W{ 

?_VEX 

5802-31-3165 ~ ~ 2-31-3863 

L 
~ ~ e 

~-U 1,275 (1196) 
B~ 

B.T. ROOMS 
PUMP 

150 ~-,P-~~ F 
-31-3859t( 

2 31-3151 2-31-3143

2-31-3885 GAS STRIPPER RMS 2-31-3158 B B B f~
R. 

 ~-- f

2-VENT-31-37808 F F 2-31-3958 'T' 2-31-3160 2.700 2 700 j
d 1,\ 2-31-3148 2-31-3142--~

._I/2-VENT~.1%~-VENT f~ 1.650 Y 1,200 1,800 `•2-31-3149 150 
-d'►I-.y-~F SEE NOTE 2

2- SD-31-3780 _31_3780A _;1-395BA F.1 2-31-5442 (1435) B B VD(1,284) (1,545) 7.449 ~,1'-fa f-{- 1.449S_2_31-3858

PASSAGEWAY 2,700 ~D 2,700 ~D 
,I
p 2.000 EL 2-31-3154 2-31-3141 p

CONSTR. TOOL (3808) (1.753) +(2028) ~ 150 .-,M,-..
RO~d 

2,000 (2840) J~ 892.0 WASTE EVAP ROOMS 2-31-3150 2-31-3147-f -31-3857
r2-31-3153 

T T T 
F 

I--I--I AHU 2-C SYSTEM INJECTION
B f 

PARES (5) a f~-237-3161 R f~--2-37-3159 600 2-FAN-31-398 2-31-3140 p

2-31-3182 2-31-3157 1600) 2-FLT -31 ~, 150-d`-. ~-- -f

EL 892.0 F g ~TU
-31-3858

PARMS 32-31-3135
2-31-3986 AB FL a EQ DR 

5I794ACEOING UNIT 
2-31-12

SUMP VENT 2-AHU-31-398 ll
2-31-3987 2-HEPA-030-1131 ARMSr~~ 2-31-5441 EL 684 D
2-31-3164 I2)

F 

~- F-1 800
HEPA

-IC6-9 2-31-3322 B 2-31-1001
1,450 AUX WASTE HEPA PIPE CHASE
(1'174) FLOOR DRAIN FEEDEILT2ER B B 

CONCENTRATES .L ENTRANCE

COLLECTOR ROOM 2-HEPA-030-1130 -1- .1. 
FILTER RMS ,J71 F
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NOTES.

1  
047®88E83-~.CQA'ANION DRAWINGS. AND ~FERENCE DRAWINGS SEE

2. DESIGN PRESSURE IN THE ADDITIONAL EQUIPMENT BUILDING IS 2
IN-WG IN ACCORDANCE WITH SMACNA LOW VELOCITY DUCT
CONSTRUCTION STANDARDS. DESIGN PRESSURE FOR AUXILIARY
BUILDING ESF COOLER DUCTWORK IS 8 IN-WG OR UNLESS OTHERWISE
NOTED IN ACCORDANCE WITH SMACNA HIGH YtLOCITY DUCT

NSTANDARDSFOR MEDIUMVAERAS9iALL13ETESTTED

T
IEWWIIT TVA GENERAL CONSTRUCTION

SPECIFICAION G-37.
EL 757.0 3. NOT USED.

4. ALL DUCTWORK FOR
( 

THE AUXILIARY BUILDING, ESF COOLERS IS CLASS

ffl%C- 5 CR . DREUCCT80RRKK POOR)j'HEE ADDITIOCNALGORQUIPMENT BUILDINGS
AND THE CONDENSATE DEMINERALIZER WASTE EVAPORATOR BUILDING HAS
NI0 

TVA
CLASS.

3. FLOW RATES SHOWN WITHOUT PARENTHESES ARE THE DESIGN FLOW
RATES. CONSTRICTION SPECIFICATION G-37 ALLOWS A TOLERENCE OF
t10% TO BE APPLIED TO THE DESIGN FLOW RATES FOR SYSTEM
BALANCING. FLOW RATES SHOWN IN PARENTHESES WERE RECORDED PER
G-37 (TEST PACKAGE 2-0SO-01188-6LO3-OQO) AND APPROVED BY NUCLEAR
ENGINEERING. THESE FLOW RATES. ALTHOUGH THEY ARE OUTSIDE 0-37
ACCEPTABLE CRITERIA REPRESENT THE MAXIMUM OR MINIMUM P
APPLICABLE! ACCEPTABLE FLOW RATES FOR USE IN ANY FUTU
TESTING/BALANCING OF THE SYSTEM (REFERENCE PER'S 877748,
888280, 818026, AND 887985).

S. FOR DESIGN REQUIREMENTS REFER TO DESIGN CRITERIA: TB-DC-40-35.1
THE CLASSIFICATION OF HEATING, VENTILATING AND AIR
CONDITIONING SYSTEMS°.

7. FOR FUNCTION DESCRIPTICN REFER TO WATTS BAR NUCLEAR PLANT

~LIYEBIIATG VE DEAIRI DIIOA AR LDNG HEATING. VENTILATION NANDAIRCONTNING 
EL 737.0 

SYSTEM%
8. DESIGN CRITERIA/SYSTEM DESCRIPTION REFERENCE DOCUMENTS (USE THE

LATEST REVISION ON ALL WORK UNLESS OTHERWISE SPECIFIED. SEE THE
LATEST REVISION OF THE 47921 SERIES DRAWINGS °PIPING SYSTEM
CLASSIFICATION.'):
N3-30A8-4001- - - - -HVAC AUXILIARY BUILDING

8. ALL FLOWS ARE MOO UNLESS IDENTIFIED AS MINIMUM OR MAXIMUM, OR
OTHERWISE NOTED.

10. 1 2 DENOTES A UNIT 1/UNIT 2 INTERFACE POINT WHICH MUST REMAIN

CLOSED.

11. ABSCE DENOTES ITEM IS REQUIRED TO REMAIN IN DESIGN CONFIGURATION

AS SHOWN TO PROTECT THE PRESSURE BOUNDARY INTEGRITY OF THE ABODE.

EL 713.0
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TABLE A4
DIGITAL COMPUTER POINTS

INSTRUMENT ID POINT ID DESCRIPTION

1-FAN-030-0146 XD2010 AUX BLDG CAS TREATMENT FAN A-A
1-FAN-030-0148 X02008 AUX BLDG GAS TREATMENT FAN A-A
2-FAN-030-0187 X04008 AUX BLDG GAS TREATMENT FAN B-B
2-FAN-030-0187 X04007 AUX BLOC CAS TREATMENT FAN 9-9
1-HS-O30-0148 HD2038 AB GAS TMT FAN A-A S8

NOTES:
1. FOR SYMBOLS, NOTES, AND REFERENCE DRAWINGS SEE 1-478810-30-1.
2. OUTPUT RELAY CARD IN FOXBORO PROCESS CONTROL SYSTEM.
3. ALARM CARD IN FOXBORO PROCESS CONTROL SYSTEM FOR SETPOINT

ADJUSTMENT.
4. 

REFER TO TABLE A4 FORPOS 
ADDITIONAL

IPAN RUNNING) 
COMPUTER POINTS (POWER

AVA

COMPANION DRAWINGS:
0478810-30 SERIES
1-47WO10-30 SERIES

WATTS BAR
FINAL SAFETY

ANALYSIS REPORT

POWERHOUSE
UNITS 1 & 2
ELECTRICAL

CONTROL DIAGRAM
CONTAINMENT VENTILATING SYS
TVA DWG NO. 0-47W610-30-4 RO

FIGURE 9.4-17
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878 iC T3-d 1 878 878 878
877 iD T7-d 1 877 877 877
880 SPACE COOLER 2A 72 .0 T14-9 2 880 880 880
879 28 T14-¢ 2 879 878 879
878 2C T14-,d 2 878 878 878
877 2D T10•d 2 877 877 877
876 SPACE COOLER to 708.0 T3-1 1 876 876 876
875 1 191 T3-d 1 875 875 875
876 SPACE COOLER 2A T14-1 2 876 876 876
875 28 T14-d 2 875 875 875
874 C T9- 1 874 874 874
873 SPACE COOLER to 685.5 T8-h 1 873 873 873
872 18 n-d 1 872 872 872
873 SPACE &ER 2A T9-9 2 873 873 873
872 t 28 T10 2 872 872 872

I
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2-11TR-30-9088/1 THRU 9088/6
2-MTR-30-90:C/1 THRU 808C/6 NOTES:
2-MTR-30-9080/1 THE 8080/6 1. VENTILATION SYSTEM IDENTIFICATION NO. 30

FILTERS AT AIR 2-MTR-30-908E/1 THRU 908E/6 OOF VENTILATORS(TYPICAL) UNLESS OTHERWISE NOTED.
INTAKES ARE 2-MTR-30-908F/1 THRU 908F/8 2. FOR INSTRUMENT TABULATIONS SEE 478601-30__, _
OPTIONAL  ~ ~ ~ ~ `4_ ~ _e -t' -+° -+° 3. XXSSRDEN07ES TRANSFER SWITCH. HS

-_-'~ 4. INSTRUMENT NUMBERS SHOWN THUS 57 ARE
VL 791 I ABBREVIATED FORMS OF SUCH NUNMERS AS

f 1. PAN ROOM I HS--30-57 WHICH ARE PERPIXED BY 1 IN UNIT 17

3 I S. F04IIDENTIFI< TI ON OF SYMBONS7REFER 
TTOETVALANT).

HS 
INSTRUMENTATION SYMBOLS AND IDENTIFICATION,

108 y 28500 28500 28500 28500 28500 128500 28500 28500 285002p4COp 285CO h1ECHANICAL DESIGN STANDARD.
2-FAN-30-909 THRU 918 1 6. DESIGN PRESSURE IS 6 IN-WG IN ACCORDANCE

2-FCO-90BA THRU 908E y BYPA~ 2-MTR-30-808 THRU 818 I 2-MTR-30-909A, B, C a D WITH SMACNA HIGH VELOCITY DUCT CONSTRUCTION
T 2-FCO-BOBG THRU 808M -I -F THRU 918A. S. C d D STANDARDS FOR MEDIUM PRESSURE. DUCTWORK SHALL 

--------------•~•----J BE TESTED IN ACCORDANCE WITH TVA GENERAL
108 808 THRU 818 

CONSTRUCTION SPECIFICATION N0. 0-37. THE ROOF
2-MTR-30-9080/1 THRU 9080/4 I VENTILATORS AND BASEMENT EXHAUST FANS DO NOT2-TC 2-MTR-30-808H/1 THRU BOSH/4 I
2-MTR-30-8081/1 THRU 8081/4 I REQUIRE AN AIR BALANCE TEST. SINCE THEY DO

808 X 
2-MTR-30-808K/1 THRU BOBK/4 I NOT INVOLVE A MULTI NLET/MULTI OUTLET AIR
2-MTR-30-908L/1 THRU 908L/4 DISTRIBUTION (DUCT) SYSTEM.

2-TE 2-MTR-30-908M/1 THRU 908M/4 2-HS 7. FOR VALVE MARKER TABULATION SEE WATTS BAR
808 808 THRU 818 NUCLEAR PLANT MISCELLANEOUS VALVE REPORT-010.

8. SEE THE LATEST REVISION OF THE 47821 SERIES
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3. RELIEF VALVE HAS AIR PISTON TO CHECK VALVE OPERATION d LIGHTS.

AIR SUPPLIED BY CONTROL AIR SYSTEM.
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7. MONITOR LIGHTS ON PANEL I-M-9 AND XX-S5-&F:
8. DELETED
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13. REFER TO TABLE Al FOR ADDITIONAL DIGITAL COMPUTER POINTS
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REFERENCE DRA/INGS:
47/281-12, 13 ----------- FLOW DIAGRAM
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1-47/870-BB-1 ------------ CONTROL DIAGRAM
1-47/610-87 SERIES -------- CONTROL DIAGRAM
47/810-77-1 ------------- CONTROL DIAGRAM
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47/811-85-1 ------------- LOGIC DIAGRAM
47/811-88-1 ------------- LOGIC DIAGRAM
47/888 SERIES ----------- MECHANICAL HEATING VENTILATION AND

AIR CCImITI0NIN6 SYSTEM
47/B10-80-1,3 ----------- CONTROL DIAGRAM
1-47/810-99-SERIES -------- CONTROL DIAGRAM

SOCATED ON THE APPROPRIATE 480V 6UY BOARD 480V SHUTDOWN
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TABLE Al

DIGITAL COMPUTER POINTS

INSTRUMENT ID POINT ID DESCRIPTION

2-FAN-030-0038 XD2037 CNTMT AIR RETURN FAN 2A

2-FAN-030-0038 XD2036 CNTMT AIR RETURN FAN 2A

2-FAN-030-0039 XD2092 CNTMT AIR RETURN FAN 2B

2-FAN-030-0038 XD2091 CNTMT AIR RETURN FAN 28

24IS-030-0038A HD2030 VENT SYS HS-38A, BSA, 74A, 77A, 83A

2-HS-030-0039A HD2064 VENT SYS HS-39A, 78A, 78A, 92A, BOA

NOTES:
1. LOCAL POSITION SWITCHES PROVIDED BY RELIEF VALVE MANUFACTURER.

2, SEE 2-478810-31-5 FOR INSTRUMENT ROOM VENTILATION DETAILS.

3. RELIEF VALVE HAS AIR PISTON TO CHECK VALVE OPERATION • LIGHTS.
AIR SUPPLIED BY CONTROL AIR SYSTEM.

4. TRAIN A BUFFERED WITH TRAIN S.

8. MONITOR LIGHTS ON PANEL 2-M4.

8. NOT USED.

7. NOT USED.

R. NOT USED.

9. NOT USED.

10. FOR LOOP POWER SUPPLIES SEE CONTRACT 71282, DWG
(WA28863-RL-2101.

11. FOR LOOP POWER SUPPLIES SEE CONTRACT 71282,
D1C OBF828663-RL-2201.
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IS REQUIRED TO FLAT DURINKI AN APPENDIX R EVENT. EACH
ISOLATION VALVE HAS AN APPENDIX R HANDSWITCH PRESENT IN IT'S
LOGIC. THIS HANDSWITCH IS NOT SHOWN ON THE CONTROL DIACRhm DUE
TO CONGESTION. SEE TABLE A2 FOR APPENDIX R HANDSWITCH CONTROL
MATRIX.

18. REFER TO TABLE Al FOR ADDITIONAL DIGITAL COMPUTER POINTS
(SWITCH POSITION, FAN RUNNING)

REFERENCE DRAWINGS:

2-47W610-88-1 ------------- CONTROL DIAGRAM
2-47881G-67 SERIES --------- CONTROL DIAGRAM
2-47881 G-77-1 --------- -- CONTROL DIAGRAM
2-47W611-30-SERIES --------- LOGIC DIAGRAM
2-47W611-65-1 ------------- LOGIC DIAGRAM
2-47W811-88-1 ------------- LCGIC DIAGRAM
2-47W888 SERIES ------------ ftf ,It~E '~JN ISILATION APID

2-47W810-80-1,3 ------------ CONTROL DIAGRAM
SYMBOLS:

KN -- LOCATED ON THE APPROPRIATE 480Y MOV BOARD 480V SHUTDOWN
BOARD OR 8800V SHUTDOWN BOARD. THE DEVICE§ SHALL BE FURNISHED
BY NA.

A -- DEVICE LOCATED LOCALLY AT EQUIPMENT OR MOUNTED ON PIPING
OR EQUIPMENT.

T-MODS WBN-0-2014-030-002-R3-38-0 a
-002-R3-39-0 FOR INSTRUMENTATION
OUTSIDE INCORE INSTRUMENT ROOM
SHOWN ON 2-47W610-30-tA

INSTRUMENTATION OUTSIDE INCORE INSTRUMENT
ROOM SEE 2-47W810-30-1A

WATTS BAR
FINAL SAFETY

ANALYSIS REPORT

POWERHOUSE
UNIT 2

ELECTRICAL
COMPANION DRAWINGS: CONTROL DIAGRAM
2-47W610-30 SERIES
0-47W610-40 SERIES CONTAINMENT VENTILATING SYSTEM

TVA DWG NO. 2-47W610-30-1 R20
FIGURE 9.4-30(U2)
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5. SECONDARY CONTAINMENT ISOLATION DAMPERS 1-FCO-30-32 AND -33

ARE LOOKED IN THE FULLY OPEN POSITION.
B. NOT USED.

7. NOT USED.

8. THE DUCTWORK ON THE SUCTION SIDE OF THE HEPA FILTER HOUSING
CAN BE LEAK CHECKED PER G-37 SECTION 4.3.2.

9. THE DUCTWORK ON THE DISCHARGE SIDE OF THE HEPA FILTER HOUSING
MUST HE LEAK TESTED PER ANSI NODS. G-37 SECTION 4.3.3.10

. FLOWRATES SHOWN WITHOUT PARENTHESES ARE THE DESIGN FLOW RATES.
CONSTRUCTION SPECIFICATION 0-37 ALLOWS A TOLERANCE OF t 10% TO
BE APPLIED TO THE DESIGN FLOW RATES FOR SYSTEM BALANCING. FLOW
RATES SHOWN IN PARENTHESES REFLECT PREOP AIR BALANCE TEST RESULTS.
THESE FLOWRATES ARE DEEMED ACCEPTABLE BASED ON MEETING THE CRITERION
THAT THE AIRFLOW DIRECTION BE FROM THE CLEANER AREAS TO AREAS OF
PRMESSIVELY GREATER CONTAMINATION POTENTIAL ANO THE FACT THATCOMING

OF SAFETY-RELATED EQUIPMENT AREAS IS ACC(8dl'LISHED BY THE
THERMOSTATICALLY CONTROLLED ESP EQUIPMENT RtXWAREA COOLERS (SEE
EX-G-37-WBN-1 REV.,).

11.DISCONNECT THE LINKAGE BETWEEN THE DAMPER AND CONTROLLER. BOUT
THE DAMPER CONTROL ARM IN THE BALANCED POSITION. FAN A-1 ONLY.

12. FUNCTIONAL DEPICTION OF THIS FAN REPRESENTS A DOUBLE FAN ASSEMBLY.
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9.5  OTHER AUXILIARY SYSTEMS 
 
9.5.1  Fire Protection System 
 
The bases for NRC's approval of the WBN Fire Protection Program and Fire Protection Report 
are defined in the Fire Protection license conditions contained in the Unit 1 and Unit 2 
Operating Licenses. Interface with the Auxiliary Feedwater System is discussed in Section 
10.4.9, “Auxiliary Feedwater System. 
 
9.5.1.1  Deleted 
9.5.1.2  Deleted 
9.5.1.3  Deleted 
9.5.1.4  Deleted 
9.5.1.5  Deleted 
 
9.5.2  Plant Communications System 
 
9.5.2.1  Design Bases 
 
Interplant and/or Offsite Systems 
 
The design basis for interplant and/or offsite communications is to provide dependable systems to 
ensure reliable service during normal plant operation and emergency conditions. 
 
The primary interplant offsite communications systems are microwave radio, fiber optics 
circuits, telephone systems and radio systems.  See Section 9.5.2.3 for a general description of 
each system. 
 
Intraplant Communications 
 
The design basis for the intraplant communications is to provide sufficient equipment of various 
types such that the plant has adequate communications to start up, continue safe operation, or 
shutdown safely. 
 
The primary intraplant communications systems are the  Telephone Switching System (TSS), 
sound powered telephones, two-way UHF/VHF radios, VHF radio paging, codes (code call is 
not used), alarms (accountability/evacuation and fire/medical), paging and a 400 MHz signal. 
 
See Section 9.5.2.2 for a general description of each system. 
 
9.5.2.2  General Description Intraplant Communications 
 
The plant communications systems are installed and maintained by TVA with the exception of 
the plant antennas and bi-directional amplifiers (BDA) which are maintained by the vendor.  The 
following paragraphs describe the basic functions of the intraplant communications system. 
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Telephone System 
 
Telephone Switching System (TSS) - A TSS is installed to provide primary 2-way voice 
communications and data transmission throughout the Watts Bar Nuclear Plant as well as 
access to offsite circuits.   
 
The Node 1 and Node 2 TSSs are powered from separate 48V dc systems.  Each 48V system 
consists of battery chargers, a regulating power board, and a 48V battery.  Each battery 
charger is capable of assuming the total load for its respective Node.  The selected charger 
provides 48V dc to its TSS with the battery available as needed.  Each battery is sized to carry 
the load at full capacity for 3 hours without the chargers.  The Node 1 chargers are powered by 
dual ac voltage sources supplied from Train A and Train B diesel-backed boards.  The Node 2 
chargers are powered by dual ac voltage sources.  The main source is the construction sub-
station and the other is from the telephone diesel generator unit. 
  
Sound-Powered Telephone Systems 
 
Plant Operation Systems  - The primary purpose of these systems is to provide 
communications for maintenance and operations personnel.  There are 7 separate systems 
provided for each unit. 
 
Backup Control Center System  - The primary purpose of this sound powered system is to 
provide alternative communications between the auxiliary control room and other stations which 
must be manned to shutdown the reactor if the MCR is abandoned.  This system consists of 
two completely redundant subsystems.  Each subsystem is wired directly and independently of 
all other communications systems.  Wiring routes avoid the spreading room, unit control rooms, 
and auxiliary instrument rooms.  Sound-powered equipment and circuits are provided in the 
Diesel Generator Buildings, the 480V ac shutdown board rooms, the 6.9 kV ac shutdown board 
rooms, and the auxiliary control room. 
  
Health Physics System  - The primary purpose of this sound powered telephone system is to 
provide an alternate communications link between the health physics office and the MCR.  A 
direct dedicated circuit is provided between the health physics office and the unit control room 
(physically on the electrical control area desk). 
 
Diesel Building to Main Control Room  - The primary purpose of this sound powered telephone 
system is to provide an alternate communications link between the Diesel Generator Building 
and main control room.  A direct dedicated circuit is provided between the shielded waiting 
room in the Diesel Generator Building and the MCR at the diesel generator control panel. 
 
Closed-Circuit Television 
 
Portable closed circuit television systems are provided, when necessary, for remotely viewing 
radwaste packaging operation, refueling operations, area and equipment surveillance, and 
maintenance activities. 
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Codes, Alarms, and Paging System 
 
The codes, alarms, and paging (CAP) system is one system that combines assembly and 
accountability alarm, fire and medical emergency alarm, and paging. Control logic, tone 
generation, and power and signal distribution equipment is located in the communications room 
with speakers with solid-state amplifier as end devices located throughout the plant.  
  
All alarms are controlled from the MCR.  The assembly/accountability and paging alarms are 
also controllable from the auxiliary control room.  
 
Paging may be accessed from selected TSS telephones.  Paging may also be accessed by 
paging handsets in the main and auxiliary control room. 
 
The CAP system operational priority sequence is fixed by relay logic as follows: 
 
1. Site Assembly alarm 
2. Fire and medical emergency alarm 
3. Paging 
 
Paging can be advanced to a higher priority in emergencies by using the evacuation alarm 
control unit cancel push button. 
 
Design consideration has been given to increase system reliability with the following features 
provided: 
 
1. Redundant operating centers. 
 
2. Three separate tone generator units. 
 
3. Two physically separate power distribution networks with approximately half of the 

amplifier-speaker units in each area of the plant fed from each fuse panel via 
alarm-type fuses. 

 
4. Redundant chargers are used and can be switched into service as required. 
 
5. DC supervision of each individual audio pair. 
  
6. Isolation of evacuation alarm actuating devices. 
 
7. Electrical separation of amplified-speakers in each area into two circuits such that 

adequate coverage can be maintained in the event of one circuit failure. 
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Radio System 
 
Onsite Radio Paging System  - The primary purpose of this system is to provide onsite paging 
of key plant personnel.  This system is accessible from the TSS telephone system. 
 
Inplant UHF/VHF Radio System  - The primary purpose of this system is to provide voice 
communications throughout the plant for plant operations, maintenance and emergency 
personnel.  This system consists of a trunked UHF/VHF system with base radios, associated 
controllers, power supply and portable UHF/VHF radios.  The trunked system allows individual 
users or can integrate large groups into specific “talk groups” for coordination (i.e, fire brigade, 
operations and maintenance and nuclear security, etc).  
 
400 MHz System - The primary purpose of this system is to provide redundant voice 
communications throughout the plant and owner controlled property for use by operations and 
maintenance personnel in emergency situations.  The system consists of a cell site, power 
block antenna, bi-direction amplifier and coupler (to interface with the inplant distributed 
antenna system), and UHF/VHF/800MHz tri-band radios.  Nuclear Security and Fire Operations 
also have access to this system. 
 
9.5.2.3  General Description Interplant System 
 
Microwave Radio 
 
Microwave circuit provides access to the power system control center (PSCC).  
 
Redundant 24V dc-dc converters supplied from the 48V dc telephone power system are 
installed for the exclusive use of this microwave circuit. 
 
Fiber Optic Circuit 
 
The fiber optic circuit provides high speed digital communication connecting major 
communication centers and administrative offices through TVA.  This fiber optic circuit is 
integrated into the 161kV insulated shield wire.  Electro-optical interface and channel equipment 
are located in Telecommunications Node 2 Building. 
 
Telephone System  
 
Commercial Telephone Service  - Public telephone service is provided to all TSS telephones 
with proper class of service, to pay telephones, and to dedicated data circuits. 
 
Emergency Notification System (ENS)  - The primary purpose of this telephone circuit is to 
provide a direct circuit from Watts Bar Nuclear Plant to the NRC in the event of a serious 
emergency as well as ongoing information on plant system, status and parameters at the 
nuclear plant reactor.  A dedicated telephone line that is independent of the public telephone 
switching network is provided for the NRC. 
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Radio Systems (continued) 
 
Health Physics Network (HPN)  - The primary function of this telephone circuit is to report 
directly to the NRC on radiological and meteorological conditions as well as assessment of 
trends and the need for protective measures on-site and off-site.  A dedicated telephone line 
that is independent of public telephone switching network is provided for the NRC. 
 
Transmission & Power Supply - The primary purpose of this system is to provide 
communications for Transmission & Power Supply, also known as the Energy Delivery (ED) 
engineers, but it may also be used by plant operations personnel during emergencies.  This 
system is capable of contacting local mobile units and other TVA power generating facilities.  
 
Nuclear Security (NS) Radio - The primary purpose of this system is to provide effective 
communications between all Nuclear Security officers.  
 
Emergency Preparedness Radio Communication System - This system is a separate VHF 
system however still uses the inplant distributed antenna system via a “talk group” for 
coordination with field monitoring teams and other personnel. 
 
Sheriffs' Radio - The primary purpose of this system is to provide communications between 
Nuclear Security officers and the Meigs and Rhea County sheriffs. 
 
9.5.2.4  Evaluation 
 
The following evaluation is intended to establish adequacy and redundancy of the plant 
communications systems design. 
 
Interplant Systems  
 
There are four basic types of plant-to-offsite communications: microwave radio, fiber optics 
circuits, radio, and telephone systems.  The availability of these systems during or after an 
emergency is enhanced by the fact that each enters the plant via different means. 
 
The redundancy of the communications systems is of further significance.  The microwave and 
fiber optics equipment design employs redundancy both in the channelizing and in the RF 
circuitry.  The microwave system is powered from a battery-battery charger system through 
parallel-connected, redundant dc-dc converters.  Each charger is fed from two separate ac 
sources, and each battery is capable of operating its system for a minimum of three hours 
without chargers.   
 
The major electronic portions of the microwave are housed in the communications room which 
is located in the Control Building (Node 1).  This building is a Seismic Category I structure. 
 
The commercial telephone lines are terminated in Bell Hut and extend to Node 1 and 2 and 
from there to instruments located throughout the plant via the TSS.  Local central office lines 
are available in the control room in the event of the loss of the TSS. 
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The Transmission & Power Supply and Sheriff’s radios along with the 400 MHz signal have no 
components in the communications room and, therefore, would not be affected by the total 
destruction of this room.  The interplant UHF/VHF radio would be affected by the total 
destruction of the communication room and would be inoperable for offsite communications.  
Hand held UHF/VHF radios would still be available to communicate form the Secondary Alarm 
Station (SAS).  The emergency preparedness and NS radio communications systems, 
however, depend on equipment in the communications room and would be inoperative following 
the total destruction of the communication room. 
 
All of the UHF/VHF radio systems are powered by battery and/or diesel-backed sources and 
would remain operative following loss of offsite power.   
 
Refer to Figure 9.5-19 for availability of interplant communications during various postulated 
conditions.   
  
Intraplant System 
 
The automatic telephone equipment is one of the primary systems is designed so that failures 
in individual switches or lines do not interrupt service.  However, such failures are annunciated 
and repairs are made promptly.  The main (Node 1) switching equipment for this system is 
located in the communications room which is in a Seismic Category I building.  Communication 
between TSS phones within seismic Category I buildings is through Node 1.  In times of 
emergency, the TSS can be programmed to limit access only to key people to ensure that they 
will always have telephone service.   
 
The codes, alarms (assembly/accountability) and paging system is designed for survivability 
with the following features: 
 
1. Duplicate operating locations: one in the main control room and the other in the 

auxiliary control room.  Isolation of the duplicate controls is provided in the 
communications room. 

 
2. Three tone generator consoles powered from two separate sources: 
 
 a. The operating console is normally aligned to the A source. 
 
 b. A standby console which automatically is inserted upon power failure of the 

operating console.  The standby console is normally aligned to the B source.  It 
may also be manually switched at any time.  

 
 c. A third console which may be manually substituted for either of the other 

consoles. 
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3.  Plug-in features: 
 
 a. The tone generators are solid-state plug-in devices. 
 
 b. The amplifier in the speaker unit is solid-state, easily unplugged and replaced.   
 
4. The power-leads to each speaker-amplifier are fused and annunciated. 
 
5. The signal-leads to each speaker-amplifier are supervised with dc while idle.  Any 

occurrence which causes a short of the signal-leads will cause the fuse to blow and 
annunciate.  The rest of the units will function  normally with single or multiple 
open-circuited signal-leads to individual  speaker-amplifiers. 

 
6. There are two sources of 24V dc power distributed to the speaker- amplifiers and 

approximately half in each area of the plant are supplied from each source.  Each 
source is quite reliable since it is supplied from chargers which are backed up by 
batteries capable of supplying the load for three hours. 

 
The failure of the TSS equipment will not impair the use of the paging equipment from the local 
stations located at the unit operator's desk or the auxiliary control room. 
 
The sound-powered telephone systems are completely independent of power, each other, and 
all other systems provided.  As long as a complete metallic path exists between instruments, 
communications can be maintained since the instruments supplied with these systems are very 
rugged and will successfully withstand high shocks, negligence, and abuse.  If permanently 
installed wires are rendered unusable for any reason, a temporary pair of wires can be used 
with the sound-powered instruments. 
 
Neither the Inplant UHF/VHF Radio System nor the Inplant 400 MHz System have any 
components in the communications room and, therefore, would not be affected by the total 
destruction of this room.  The Onsite Radio Paging System, however, depends on equipment 
located in the communications room and would be inoperative.    
 
The Inplant UHF/VHF Radio System, the 400 MHz System and the Onsite Radio Paging 
System are powered by battery- and/or diesel-backed AC sources and would remain operative 
following loss of offsite power. 
 
Refer to Figure 9.5-19 for availability of intraplant communications during various postulated 
conditions. 
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9.5.2.5   Inspection and Tests 
 
The two communication systems are covered by Special Performance Tests (SPT-251-02 and 
SPT-252-02): 
 
1. The sound-powered telephone systems provided for the backup control center, health 

physics office, and Diesel Building shielded room; 
 
2. The codes, alarms, and paging system. 
 
All systems are carefully installed and checked for proper operation initially by construction 
forces.  Routine maintenance is performed by operating personnel on a regular basis and 
includes such items as checking for proper switch operation, checking for proper operating 
levels, visual inspection, etc. 
 
The most comprehensive testing, however, results from the heavy daily usage of the equipment 
and the subsequent reports of any of the users.  Individual power failures in the equipment are 
annunciated. 
 
9.5.3  Lighting Systems 
 
9.5.3.1  Design Bases 
 
There are three basic lighting systems in the plant designated as follows: normal, standby, and 
emergency.  These systems are designed in accordance with TVA design guides and 
standards which use the recommendations of the Illuminating Engineering Society of North 
America as their basis, and good engineering practice to provide the required illumination 
necessary for safe conduct of plant operations and under normal conditions to make the plant 
personnel as comfortable as possible. 
 
The normal lighting system is designed to economically provide the amount and quality of 
illumination to meet normal plant operations and maintenance requirements. 
 
The standby lighting system upon loss of the normal lighting system, provides adequate 
illumination for the safe shutdown of the reactor and the evacuation of personnel from vital 
areas of the plant if the need should occur.  It forms an integral part of the normal lighting 
requirements but is fed from an entirely independent source. 
 
The emergency lighting system is composed of two separate systems: (1) The 125V dc lighting 
system, which is designed to provide immediately the minimum illumination level in areas vital 
to the safe shutdown of the reactor for the period required for diesel loading or upon loss of ac 
auxiliary power for the duration of capacity of the 125V vital dc batteries and (2) an individual  
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eight-hour battery pack network, which is used to for 10 CFR 50.48, Appendix R. Details 
regarding compliance with 10CFR50, Appendix R, III.J are provided in the Fire Protection 
Report.[6]  Other battery pack units are provided for building egress for personnel safety 
purposes. 
 
9.5.3.2  Description of the Plant Lighting System 
 
All plant lighting systems have the following features in common:  adequate capacity and rating 
for the operation of the loads connected to the systems, independent wiring and power supply, 
overcurrent protection for conductor and equipment using nonadjustable inverse time circuit 
breakers, copper conductor with 600-volt insulation run in metal raceways. 
 
The insulated cable used inside the primary containment areas is resistant to nuclear radiation 
and chemical environmental conditions in this area. 
 
The plant lighting system consists of three basic schemes, the first of which is the normal 
lighting.  This system is for general lighting of the plant:  the major power supply is through two 
alternate feeders from the 6.9kV common boards A and B to selective and interrupter switch 
and 3-phase 6900-120/208-volt ac transformers, feeding a lighting board.  These lighting 
boards are located in the Turbine and Auxiliary Buildings of the main plant.  Other lighting 
boards in the Service Building, Office Buildings, gatehouse, etc., are fed from 480V boards 
through 3-phase 480-120/208V ac transformers.  These lighting boards feed the normal lighting 
cabinets, designated by the prefix LC___, distributed throughout the main plant.  In the MCR, 
alternate rows of fixtures or alternate fixtures are fed from different lighting boards to prevent 
total blackout in a particular area in case of failure of one of the other lighting boards or 
cabinets. 
 
The second system is the standby lighting, which forms a part of the normal lighting 
requirements and is normally energized at all times.  This system is fed from 480V Reactor 
MOV boards 1A2-A, 1B2-B, 2A2-A, and 2B2-B to 3-phase 480-120/208V ac transformers to 
each standby lighting cabinet, designated by the prefix LS___ .  The Reactor MOV boards have 
a normal and alternate ac power supply and in event of their failure are fed from the standby 
diesel generators.  The cable feeders to the standby cabinets located in the Seismic Category I 
structure are routed in redundant raceways and the fixtures are dispersed among the normal 
lighting fixtures. 
 
The third lighting system is referred to as the emergency system.  It consists of two systems as 
described in Section 9.5.3.1.  The 125V dc emergency lighting system is electrically held in the 
off position until a power failure occurs on the associated standby lighting systems.  Then the 
emergency lighting cabinets, designated by the prefix LD___, are automatically energized from 
the 125V dc vital battery boards.  This system is an essential supporting auxiliary system for the 
ESF, and the cable feeders to the LD cabinets are routed on the redundant ESF cable tray 
system or in conduit.  The fixtures are incandescent type and are dispersed among the normal 
and  
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standby fixtures with alternate emergency fixtures being fed from redundant power trained LD 
cabinets. 
 
The individual eight-hour battery pack emergency lighting system is automatically held in the 
de-energized state until loss of the normal ac supply.  A charger monitors battery voltage and 
charges on fast rate when necessary.  Solid-state circuits continually monitor both ac and dc 
current.  The transfer switch circuit instantly connects lamps to battery on ac failure and 
disconnects them when normal power is restored.  In some cases, the lamp heads are mounted 
remote from the units to obtain adequate light distribution. 
 
9.5.3.3  Diesel Generator Building Lighting System 
 
The Diesel Generator Building lighting cabinets are fed through 480-208/120V 3-phase local 
lighting transformers, which in turn are fed from the diesel 480V auxiliary boards respectively.  
Each of these auxiliary boards has dual feeders from the 480V shutdown boards during normal 
operation.  In the event of an ac power failure to the 480V shutdown boards, the diesel should 
start within the prescribed time to provide the 480V ac power requirements for the safe 
shutdown of the plant through the standby feeders to the 480V shutdown boards, thus 
supplying power again to the Diesel Generator Building lighting transformers.  Each diesel 
generator unit has a lighting cabinet which supplies the normal lighting for that unit.  Low-level 
lighting required for maintenance or operating procedures and ingress/egress in the event of 
loss of normal lighting is supplied from fixtures with a self-contained battery and inverter 
charger and also individual eight-hour battery pack lighting units 
 
9.5.3.4  Safety Related Functions of the Lighting Systems 
 
The lighting system is adequate for the operation and evacuation of the plant to the extent that 
the supports for the components of the system, that are located in areas of Seismic Category I 
structures containing safety-related equipment are qualified to prevent failure that could impair 
the functioning of any safety-related plant feature. 
 
Lighting systems are classified as non-safety related.  However, due to their functions, standby 
and emergency lighting systems shall be of a high reliability design so as to ensure necessary 
illumination in areas of the plant needed for operation of safe shutdown equipment and in 
access and egress routes thereto. 
 
9.5.3.5  Inspection and Testing Requirements 
 
Following the complete installation of a lighting system, it will be tested and inspected and short 
circuits, grounding of potential conductors, other faults, etc. will be eliminated and damaged or 
nonoperable fixtures replaced or repaired.  The operation of the lighting system shall be 
observed during the initial and periodic testing of the normal and alternate feeder systems and 
during the  
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125V dc emergency power tests to the various boards from which these emergency lighting 
systems are fed.  Maintenance and relamping of the normal and standby lighting systems shall 
be according to routine plant operating procedures. 
 
The 125V dc emergency lighting system shall be tested periodically by tripping the holding coil 
circuit fed from the LS standby cabinet, thus closing the feeder circuit to the LD emergency 
cabinet.  A written record of dates and results of these tests shall be maintained by plant 
personnel responsible for these tests. 
 
The individual eight-hour battery pack lighting units will be tested periodically to ensure that the 
lamps are operational in according with routine plant procedures. 
 
9.5.4  Diesel Generator Fuel Oil Storage and Transfer System 
 
9.5.4.1  Design Basis 
 
The diesel generator fuel oil system provides independent storage and transfer capacity to 
supply the four diesel generator units operating at continuous ratings with No. 2 Fuel Oil for a 
period of seven days without replacement. 
 
The buildings are Seismic Category I structures and will withstand the effects of tornadoes, 
credible  missiles, floods, rain, snow, or ice, as defined in Chapter 3, Section 3.3, 3.4, and 3.5. 
 
The design code requirements for the system are as follows: 
 
1.Diesel Generator Building 7-day fuel oil storage tanks - Code for Unfired Pressure 

Vessels, ASME Section VIII. Division I. 
   
2. Piping from the 7-day fuel oil storage tanks to the interface with the skid-mounted 

diesel generator unit fuel oil piping - Boiler and Pressure Vessel Code, ASME 
Section III, Class 3 (Per NFPA Code 30-1973). 
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 Skid mounted piping and components for the fuel oil system were designed, 
manufactured and installed in accordance with ANSI B31.1.  This subsystem performs a 
primary safety function and is supported to Seismic Category I requirements.  The 
scope of this work was done to meet 10CFR50, Appendix B quality assurance 
requirements.  Future modifications performed on this subsystem piping are required to 
meet the intent of ASME Section III, Class 3. 

 
3. Remaining piping, valves, pumps, and associated equipment - Power Piping Code, 

ANSI B31.1-1973. 
 
The 7-day diesel fuel oil storage tanks are designed for embedment within the Diesel Generator 
Building foundation.  The fuel oil day tanks are skid-mounted on the diesel generator units.  
 
The diesel fuel oil system for the diesel generator units meets the single failure criterion.  That 
portion of the system from the 7-day storage tanks to the diesel generator units meets Seismic 
Category I requirements.  The remainder of the system within the Diesel Generator Building 
meets Seismic Category I (L) requirements. 
 
9.5.4.2  System Description 
  
The flow diagram of the diesel generator fuel oil system is shown in Figure 9.5-20.  The control 
and logic diagrams are shown in Figures 9.5-21 and 9.5-22, respectively. 
 
The diesel generator fuel oil system consists of four 7-day embedded storage tank assemblies, 
one assembly for each diesel generator unit, with their associated day tanks, pumps, valves, 
and piping.  The 7-day tanks are embedded in the Diesel Generator Building substructure and 
have a capacity of approximately 70,248 gallons of fuel for each diesel generator unit.  The fuel 
day tanks (one per diesel engine) are mounted to the diesel engine skid and were supplied by 
the diesel generator vendor.  These tanks have a capacity of approximately 550 gallons. 
 
Level transmitters are provided on the 7-day storage tank assemblies to provide the following 
functions: 
 
1. Provide local fuel level indication. 
 
2. Annunciate an alarm in the MCR when the fuel level approaches a seven-day supply. 
 
3. Annunciate an alarm in the MCR on high level above the pump shut-off setting. 
 
4. Provide an interlock with the outside transfer pump at the yard storage tanks to shut off 

the pump automatically on high level of any of the four 7-day tanks which is being filled. 
Provide a high level interlock with the DG transfer pump in the DG Building when 
transferring fuel to fill any of the 7-day tanks from another 7-day tank within that 
building.  Interlocks are not provided when using the DG transfer pump to transfer fuel 
to any other tanks. 
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A truck fill connection, condensate sump suction connection, and inspection dipstick gauge 
manholes are provided for each 7-day storage tank assembly. The vents to the atmosphere on 
all tank assemblies, with the exception of the skid-mounted day tanks, are provided with double 
fire screens to prevent an outside spark from entering the assemblies and igniting the gases 
within. The National Fire Code (NFC) does not require flame arrestors for Class 2 combustible 
liquid storage tank vents.  Therefore, in order to facilitate the installation of missile protection 
devices, the skid mounted fuel oil day tank vent lines are not flame-proofed.  However, the open 
vent lines are shielded from the atmosphere and equipped with bird screens.  All tank 
connections and vents are above maximum flood elevation.  That portion of the 7-day fuel oil 
tank vent above the roof level is encased in reinforced concrete for missile protection. 
 
Two skid-mounted, electric motor driven, 15 gpm fuel oil transfer pumps, powered from the 
480V diesel auxiliary boards (See Figure 8.3-32), are provided for each generating unit to 
transfer fuel from the 7-day storage tank assembly to the two skid-mounted day tanks of each 
generating unit.  Each of these pumps supplies fuel to both day tanks. 
 
Two sets of level switches are provided for each day tank and associated transfer pumps to 
maintain day tank level.  An additional set of level switches provide both Main Control Room 
(MCR) and Auxiliary Control Room (ACR) alarms to indicate high and low fuel oil level in the 
day tanks. 
 
From each day tank, fuel is supplied to the diesel injectors by a diesel engine driven pump.  An 
electric motor-driven fuel pump is provided as a backup for the engine driven fuel pump.  
Separate suction and discharge lines serve each pump.  Each pump has a suction strainer and 
dual element fuel filters are provided at each pump discharge.  Additional filters at the inlet and 
outlet of each fuel injector protect the working parts of the injector.  Pressure gauges are 
provided on both sides of the dual element fuel filters to provide a means of determining filter 
pressure drop.  Pressure switches are provided between the fuel pumps and the dual element 
filters and between the final filters and the fuel injectors.  The pressure switches provide ACR 
and MCR alarms on low pressure.  Maintenance procedures call for periodic changing of filters 
and surveillance test runs verify the cleanliness of these filters. 
 
Screens are provided in the suction lines of the Diesel Generator Building transfer pumps which 
transfer the fuel from the yard storage tank to the 7-day storage tanks.  The 7-day tanks are 
sloped to collect water and sediment at the low end and can be "dip leg" pumped as necessary. 
 The fuel storage and transfer system is protected against the entry of rain water, and the day 
tanks and 7-day tanks are not harmed by flood waters. 
 
Each shipment of No. 2 diesel fuel oil can be sampled prior to pumping to the yard tanks.  
Samples collected may be used for analyses to verify site specific criteria prior to offloading the 
tanker and to ensure contractual requirements are met if necessary.  Shipments of diesel fuel 
can be held in the yard tanks until the specified criteria are met and the fuel oil is transferred to 
one of the 7-day storage tanks or the fuel is burned in the auxiliary boilers.  If necessary the fuel 
is discarded.  Sampling and analyses of fuel oil that is transferred to or stored in the 7-day 
storage tanks is completed in accordance with Technical Specifications. 
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The 7-day storage tanks are inspected in accordance with the Technical Specifications. 
 
The methods for maintaining acceptable levels of fuel quality for the standby diesel generators 
at Watts Bar Nuclear Plant meet the guidelines set forth by NRC Regulatory Guide 1.137, 
Revision 1, except for pressure testing required by Section C1.e which was accepted by SER 
Supplement 5, Section 9.5.4.1 and exceptions to C2, given as follows: 
 
a)  C2.a  the reference year of ASTM D 975 used is 1990 or later revision instead of the 

year 1977 which is specified in the Regulatory Guide. 
 
b)  C2.b  methods for water and particle detection in fuel oil prior to transferring fuel oil to 

supply tank is specified in the Technical Specifications. 
 
c)  C2.b  analytical results to be completed after transfer of fuel to supply tanks are 

completed within time frames given in the Technical Specifications instead of the 
listed 2 weeks. 

 
d)  C2.c  fuel oil samples are collected using applicable ASTM method specified in the 

Technical Specifications instead of the listed ASTM D 270. 
                       
A transfer pump located adjacent to the yard fuel oil storage tanks provides the following 
functions: 
 
1. Transfer fuel oil from a tank truck to either of two yard fuel oil storage tanks. 
  
2. Transfer fuel oil from either yard fuel oil storage tank to the other. 
  
3. Transfer fuel oil from either yard fuel oil tank to any of the four 7-day fuel oil storage 

tank assemblies. 
 
4. Reject fuel oil from either yard fuel oil tank through a reject connection in the yard. 
 
Seismically qualified fuel oil transfer pumps are also located in the Diesel Generator Building. 
 
The Diesel Generator Building fuel oil transfer pump allows fuel oil to be transferred from any 
one of the 7-day fuel oil storage tanks in the Diesel Generator Building to any other 7-day fuel 
oil storage tanks in the Diesel Generator Building or either yard storage tank. 
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9.5.4.3  Safety Evaluation 
 
With a 7-day supply of diesel fuel in each tank assembly, and each assembly embedded in the 
concrete substructure of a Seismic Category I building and separated by 18 inches of concrete, 
the diesel generator units are assured of a sufficient fuel supply for any of the conditions 
discussed in Section 9.5.4.1.  The diesel generator fuel oil tank assemblies, piping, and pumps 
are so arranged that malfunction or failure of either an active or passive component associated 
with the source of supply for any one diesel generator unit does not impair the ability of the 
other sources to supply fuel oil to the other units.  Each diesel generator is aligned so as to be 
able to supply power to its own auxiliaries so that a single failure can not result in loss of more 
than one diesel generator unit. The system thus meets the requirements of the single failure 
criterion. 
 
Automatic carbon dioxide fire protection is provided in the Diesel Building fuel oil transfer pump 
room and the four rooms housing the diesel generator units. 
 
A corrosion allowance is provided in the design wall thickness for the Diesel Generator Building 
7-day fuel oil storage tanks.  The interiors of the tanks were coated for added corrosion 
protection.  The fuel oil piping and fittings within the Diesel Generator Building have ample 
corrosion allowance, having been designed per the codes noted in Section 9.5.4.1, and will 
operate at a pressure considerably below the maximum allowable for the schedule of pipe and 
fittings used. 
 
It is expected that additional fuel oil beyond that stored onsite can be procured and delivered to 
the plant site within a reasonable period of time since: 
 
1. The plant site is served by a railroad spur owned by TVA.  The yard transfer pump is 

provided for transferring fuel oil from a tank car to either of the two fuel oil tanks in the 
yard, or directly to the diesel fuel oil storage tank assemblies. 

 
2. State Route 68 provides vehicle access to the site and intersects:  State Route 58 and 

Interstate 75 (I-75) east of the site and State Route 29 (US 27) west of the site.  State 
Routes 29 (US 27) and 58 pass within 10 miles of the site and I-75 within 30 miles of the 
site.  These thoroughfares provide year round access (extreme weather conditions 
could interrupt traffic flow for short periods of time) to both Chattanooga and Knoxville.  
With access to both of these major cities it would be very unlikely that tanker truck 
deliveries would be interrupted for any significant period of time, even in periods of 
extreme weather conditions. 

 
3. If rail or road transportation is unavailable, barge or tanker delivery can be accepted at 

the dock area on the west bank of the Tennessee River near the plant site.     
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A failure modes and effects analysis for the diesel generator fuel oil storage and transfer 
subsystem is presented in Table 9.5-2. 
 
9.5.4.4  Tests and Inspections 
 
The engine-mounted, motor and engine-driven fuel oil transfer pumps and day tanks were 
functionally tested in the vendor's shop in accordance with the manufacturer's standards to 
verify the performance of the diesel generator units and accessories.  The fuel oil transfer 
pumps in the yard and Diesel Generator Building were tested in the manufacturer's factory to 
verify their performance.  The 7-day fuel oil storage tanks were tested with compressed air to 
20 psig prior to shipment to the plant site. 
 
The entire diesel fuel oil system is flushed with oil and is functionally tested at the plant site in 
accordance with Chapter 14.  The diesel fuel oil system will be periodically tested to satisfy the 
Technical Specifications. 
 
9.5.5  Diesel Generator Cooling Water System 
 
9.5.5.1  Design Bases 
 
A closed-loop circulating water cooling system is furnished for each engine of the four tandem 
diesel generator units housed within the Diesel Generator Building.  The system maintains the 
temperature of the diesel engine within a safe operating range, under all load conditions, and 
maintains the coolant pre-heat during stand-by conditions.  The heat sink for this system is the 
ERCW system, which flows through the tube side of the skid-mounted heat exchangers.  See 
Section 9.2.1 for discussion of the ERCW system. 
 
The diesel generator skid-mounted cooling water piping and components between the skid 
interface connection and the engine interface are vendor supplied, safety-related, ANSI B31.1, 
Seismic Category I with the exception of the cooling water heat exchangers which are ASME 
Section III, Class 3.  All modifications to the skid-mounted diesel generator cooling water 
system piping are performed to meet the intent of ASME Section III, Class 3 (TVA Class C). 
 
These buildings are designed to Seismic Category I requirements, and are designed to 
withstand the effects of tornadoes, credible missiles, hurricanes, floods, rain, snow, or ice as 
defined in Chapter 3 (Sections 3.3, 3.4, and 3.5). 
 
9.5.5.2  System Description 
 
Each cooling system includes a pump, heat exchanger expansion tank, and all accessories 
required for a cooling loop.  (See Figure 9.5-23).   
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To preclude long term corrosion or organic fouling the engine cooling water system requires 
de-ionized water with a corrosion inhibitor.  The water chemistry is maintained in conformance 
with the engine manufacturer's recommendations, Electromotive Division of General Motors 
Corporation MI 1748.  The closed-loop engine cooling water is circulated through the shell side 
of each skid-mounted heat exchanger by two diesel-engine shaft-driven pumps.  Jacket water 
immersion heaters are provided for each engine to maintain the jacket water within the vendor 
recommended temperature range in order to reduce thermal stresses and assure the fast 
starting and load accepting capability of the diesel generator units in performing their required 
safety function. 
 
Temperature switches are used to control the immersion heater and to annunciate on high or 
low jacket water temperature.  For temperature switch set points, see Figure 9.5-23.  
 
Jacket water flows through the lubrication oil cooler by thermosyphon action when the diesel 
generators are idle.  An electric motor driven lubrication oil circulation pump, powered from the 
480V diesel auxiliary board,  is also provided for each engine to circulate the lubrication oil 
through the lubrication oil cooler, which is warmed by the engine jacket water, and return the oil 
to the engine sump.  The jacket water immersion heaters are controlled by thermostats, and the 
lubrication oil circulation pumps run continuously when the engine is not running.  This 
recirculation ensures the lube-oil temperature is maintained at 85°F (minimum) during the 
standby mode.  (See Figures 8.3-33, -33A, -33B. -33C, and -35). 
 
Each diesel generator unit is provided with two closed engine cooling water loops (one for each 
engine), for which the heat sink is provided by the ERCW system.  (Refer to Section 9.2.1).  
The ERCW flows through the tube side of the skid-mounted heat exchangers. 
 
9.5.5.3  Safety Evaluation 
 
The cooling water is supplied to the heat exchangers of each diesel generator unit through 
redundant headers of the ERCW system.  The system isolation valves are so arranged as to 
provide the capability to isolate either cooling source in the event of a component malfunction or 
excessive leakage from the system.  Refer to Figures 9.2-1 and 9.2-4A.  These valves are 
powered from the 480V diesel auxiliary board and closure signals for these valves are manually 
initiated (See Figures 8.3-33, -33A, -33B, -33C, and -35).  Therefore a malfunction (single 
failure of a component) or loss of one cooling water source can not jeopardize the function of a 
diesel generator unit.  Both the non-skid-mounted air-start piping and fire protection piping 
located in the vicinity of the diesel generator cooling water system are designed to Seismic 
Category I(L) to ensure that no seismic event will degrade the functional capability of the diesel 
generator cooling water system.  A failure modes and effects analysis for the diesel generator 
cooling water system is presented in Table 9.5-2. 
 
9.5.5.4  Tests and Inspections 
 
The ERCW system within the Diesel Generator Building is hydrostatically tested in accordance 
with the requirements of ASME Section III and is functionally tested in accordance with Chapter 
14   .  System components are accessible for periodic inspections during operation.  
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The skid-mounted diesel generator cooling water system components are inspected and 
serviced as specified in the scheduled maintenance program for the Watts Bar Nuclear Plant 
diesel generator units. 
 
9.5.6  Diesel Generator Starting System 
 
9.5.6.1  Design Bases 
 
Each diesel engine is equipped with an independent pneumatic starting system to provide 
reliable, automatic starting of the engines.  See Figure 9.5-24.  The diesel starting air system 
components are housed with their respective diesel generator units within the diesel generator 
rooms in the Diesel Generator Building.  
 
The supply headers from each air compressor to the isolation check valve on its skid-mounted 
accumulator are designed to Seismic Category I(L) requirements.  The supply headers from 
each loadless start device to the isolation check valve and the normally closed bypass valve at 
the skid-mounted accumulator are designed to Seismic Category I requirements. 
 
The diesel generator skid-mounted starting air system piping and components are vendor 
supplied, safety-related, ANSI B31.1, Seismic Category I.  All modifications to the skid-mounted 
starting air system piping are required to be performed to meet the intent of ASME Section III, 
Class 3 (TVA Class C). 
 
9.5.6.2  System Description 
 
Each diesel engine has two pairs of air starting motor units (hence, there are four pairs per 
diesel generator unit).  A minimum of two pairs of air start motors are needed to start the diesel 
generator unit.  A set of two skid-mounted air accumulators is provided for each diesel engine; 
four accumulators per diesel generator unit. 
 
The accumulators are designed in accordance with the ASME Boiler and Pressure Vessel 
Code, Section VIII.  Each set of accumulators is sized for a compressed air storage capacity 
sufficient to start the diesel generator unit five times without recharging.  Each set of 
accumulators is equipped with pressure gauges, drains, shutoff valves, safety relief valves, 
check valves, instrumentation, and controls. 
 
Two 480V ac motor-driven compressors supply compressed air to each of the two sets of 
accumulators for each diesel generator unit.  Controls for the compressors have been designed 
for automatic start-stop operation.  Manual test-start selector switches are also provided for 
each compressor.  Pressure switches are provided on each air starting system for actuating low 
air pressure alarms both in the MCR and ACR (see Figure 9.5-25A, -25B, and -25C). 
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To prevent moisture and rust accumulation in the air starting system, a membrane style air dryer 
has been installed between the air compressor and the accumulators.  The air dryer unit 
contains no moving parts or electrical components.  Moisture traps are also located downstream 
of the dryers to collect any residual moisture.  The two air storage systems for each diesel 
generator unit provide redundancy so that a single failure will not jeopardize the design starting 
capacity of the system. 
 
9.5.6.3  Safety Evaluation 
 
All equipment necessary to start the diesels upon receipt of a start signal is Seismic Category I. 
 
The diesel air start system is classified as quality group D.  Section B of Regulatory Guide 1.26 
discusses quality groups A through D and generally the types of equipment falling in each 
group.  Section B also discusses systems and components not covered by groups A-D.  
Examples of these non-covered items are provided in Regulatory Guide 1.26 and include 
instrument and service air systems, auxiliary support systems and diesel engines.  Part NA-
1130, Section III of the ASME code states that drive system and other accessories are not part 
of the code.  Regulatory Guide 1.26 states that non-covered items should be designed, 
fabricated, erected, and tested to quality standards commensurate with the safety functions 
performed.  As a quality group D system, it is considered to meet quality standards 
commensurate with the safety function performed. 
 
The piping for the air start system is designed to minimize rust accumulation in the system.  
Moisture is accumulated at the low points in the system and removed by administrative 
blowdown procedures.  ASME Section III, Class 3 soft-seated check valves are provided 
downstream of the air accumulators.  A strainer is also provided in the air start piping system 
upstream of the air start motors which prevents carry over of oil or rust, etc., to the motors.  An 
oil mist type lubricator located in the air start system piping downstream of the line strainer and 
before the air start motors, provides lubrication for the motors.  The typical arrangement for 
each engine is a strainer and lubricator for each pair of air start motors.  The diesel starting air 
system is shown in Figures 9.5-25A, 25B, and 25C.  A failure modes and effects analysis for the 
diesel generator starting air system is presented in Table 9.5-2. 
 
9.5.6.4  Tests and Inspections 
 
The entire diesel generator starting system is functionally tested in accordance with Chapter 14. 
The system is periodically tested to verify its ability to function as part of the diesel generator 
unit to satisfy the Technical Specification requirements.  Under normal standby conditions, the 
diesel generator starting system is maintained and inspected at intervals as prescribed in the 
plant maintenance instructions for the diesel generator units. 
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9.5.7  Diesel Engine Lubrication System 
 
9.5.7.1  Design Bases 
 
The diesel engine lubrication system for each diesel engine shown in Figure 9.5-26, (this figure 
depicts the diesel lube oil system for Diesel Generator 1A-A which is representative of the other 
three diesel generator sets), is a combination of four subsystems:  the main lubricating 
subsystem, the piston cooling subsystem, and the scavenging oil subsystem and the motor-
driven circulating pump, and soak back pump system.  
 
The main lubricating subsystem supplies oil under pressure to the various moving parts of the 
diesel engine.  The piston cooling subsystem supplies oil for piston cooling and lubrication of 
the piston pin bearing surfaces.  The scavenging oil subsystem supplies the other systems with 
cooled and filtered oil.  Oil is drawn from the engine sump by the scavenging pump through a 
strainer in the strainer housing located on the front side of the engine.  From the strainer the oil 
is pumped through oil filters and a cooler.  The filters are located on the accessory racks of the 
engines.  The oil is cooled in the lubricating oil cooler (as shown in Figure 9.5-27) by the closed 
circuit cooling water system in order to maintain proper oil temperature during engine operation. 
 During standby, the lube-oil temperature is maintained at 85°F or greater by the closed 
cooling-water system. 
 
The required quality of oil is maintained by scheduled maintenance of strainers, separators, and 
filters and by oil changes in accordance with the engine manufacturer's owner’s group 
recommendation. 
 
A crankcase pressure detector assembly is provided to cause the engine to shut down in case 
the normal negative crankcase pressure changes to a positive pressure.  This is accomplished 
by relieving the oil pressure to the engine governor.  The crankcase pressure detector 
shutdown device is operative only during diesel generator testing; see Section 8.3.1.1 under the 
heading, "Standby Diesel Generator Operation." 
 
An overspeed mechanism is provided to shut down the engine by stopping the injection of fuel 
into the cylinders should the engine speed become excessive. 
 
The piping and components for the skid-mounted diesel engine lubrication system are vendor 
supplied, safety-related, ANSI B31.1, Seismic Category I.  All modifications to the skid-mounted 
diesel engine lubrication system are performed to meet the intent of ASME Section III, Class 3 
(TVA Class C). 
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9.5.7.2  System Description 
 
The system is a combination of four separate systems.  The four systems are the main lube oil 
system, piston cooling system, scavenging oil system, and the motor-driven circulating pump 
and soak-back pump system.  Each system has its own pump.  The main lube oil pump and 
piston cooling oil pump, although individual pumps, are both contained in one housing and are 
driven from a common shaft and are the helical gear type.  The main lubricating, piston cooling, 
and scavenging oil pumps are driven from the accessory gear train at the front of the engine.  
The auxiliary system has a circulating oil pump and a soak-back oil pump driven from electric 
motors mounted on the side of engine base.  All pumps are mounted on the engines, skid, or 
Diesel Generator Building floor. 
 
The main lube oil system supplies oil under pressure to the majority of the engine moving parts. 
 The piston cooling system supplies oil for piston cooling lubrication of the piston pin bearing.  
The scavenging oil system supplies the other systems with cooled, filtered oil. 
 
In the operation of these systems, oil is drawn from the engine sump by the scavenging oil 
pump through a strainer in the strainer housing.  From the strainer, the oil is pumped through 
the oil filter and the lube oil cooler.  The cooler absorbs heat from the jacket water to maintain 
proper operating temperature during standby operation.  The oil then flows to the strainer 
housing to supply the main lubricating and piston cooling pumps.  After being pumped through 
the engine, the oil returns to the engine sump to be recirculated. 
 
To enhance the reliability of and to minimize wear due to automatic fast starting, each DG has 
an auxiliary lube oil system driven by two electric motors.  The motors drive two pumps, each of 
which has a separate function.  A soak-back pump draws oil from the engine sump and pumps 
it through the accessory rack-mounted auxiliary turbocharger lube oil filter and through the head 
of the engine-mounted turbocharger oil filter into the turbocharger bearing area.  The auxiliary 
turbocharger oil filter purifies the oil supplied to the turbocharger.  A relief valve allows oil to be 
bypassed to the circulating pump system when the outlet pressure exceeds 75 psig. 
 
The soak-back system has a two-fold job.  It prelubes the turbocharger bearing area so that the 
bearing will be fully lubricated when the engine receives a start signal requiring rated speed and 
application of rated load within a matter of seconds.  It also removes residual heat from the 
turbocharger bearing area upon engine shutdown. 
 
The lube oil circulating pump draws oil from the engine sump and pumps it through a check 
valve, in-line wye strainer, main lube oil filter, lube oil cooler, and returns it to the engine sump 
through the strainer housing.  
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This system also serves to continuously prelube the lower portion of the engine.  The main 
engine oil galley stays full and the camshaft area is supplied through a separate exterior line.  
The pump operates continuously.  
 
The water jacket immersion heater heats the engine cooling water which circulates through the 
lube oil cooler.  As the oil is circulated through the cooler (operating as a heater) it is warmed. 
 
A backup DC lube oil pump provides lube oil to the turbocharger in case the AC pump fails. 
 
Low lube oil pressure alarms are located in the MCR and in the ACR.  Lube oil low alarm 
pressure varies with engine operating conditions.  At rated speed, the engine shuts down if lube 
oil pressure drops below setpoint during non-accident conditions.  There are no other interlocks 
on this system. 
  
9.5.7.3  Safety Evaluation  
 
Each engine crankcase sump contains a sufficient volume of lubricating oil, ample for at least 7 
days of diesel generator unit full' load operation without requiring replenishment.  The 
established oil consumption rate is 0.83 gallons per hour.  An additional standby oil reserve is 
stored within the plant's power stores to replenish the engines for longer periods of operation 
and to "top off" the engines after their periodic test operations as specified in the Technical 
Specifications.  A failure modes and effects analysis for the diesel generator lube oil system is 
presented in Table 9.5-2.   
 
9.5.7.4  Test and Inspections 
 
As identified in Chapter 14.0, pre-operational testing for Watts Bar Unit 1 included functional 
testing of the diesel generator lubricating oil system.  Any additional required testing of the 
diesel generator lubricating oil system for Watts Bar Unit 2 preoperational testing is also 
identified in Chapter 14.0.  The diesel generator lubricating oil system components are 
inspected and serviced as specified in the scheduled maintenance program for the Watts Bar 
diesel generator units.  The inspection and service of the lubricating oil systems include visual 
checking for, and the correction of, oil leakage.  This program sets overall standards and 
testing instructions to qualify the lubricating oil for use in the diesel generator engines. 
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9.5.8  Diesel Generator Combustion Air Intake and Exhaust System 
 
9.5.8.1  Design Bases 
 
Each diesel engine associated with each of the tandem diesel generator units is equipped with 
an independent combustion air intake and exhaust subsystem.  The four subsystems for the 
plant are housed in physically separated rooms within the Diesel Generator Building.  Each of 
the four diesel generator subsystems has a dedicated air intake and exhaust system.  The 
Diesel Generator Building is designed to Seismic Category I requirements, and is designed to 
withstand the effects of tornadoes, credible missiles, hurricanes, floods, rain, snow, and ice as 
defined in Sections 3.3, 3.4, and 3.5.  The combustion air intake and exhaust piping, filters, and 
silencers are so arranged in the individual rooms for each diesel generator unit that a 
malfunction or failure of any system component associated with any single unit will not impair 
the operation of the remaining three units.  The air intake and exhaust systems thus meet the 
requirements of the single failure criterion.  The piping and components for the diesel generator 
combustion air intake and exhaust systems are designed in accordance with ANSI B31.1, 
Seismic Category I.. 
 
9.5.8.2  System Descriptions 
 
The general arrangement of the diesel generator combustion air intake and exhaust systems is 
shown in Figure 8.3-1.  The flow diagrams are shown in Figures 9.5-29 and 9.5-30.  Each diesel 
generator combustion intake and exhaust subsystem includes but not limited to an air intake 
filter, air intake silencers, and piping of the air intake subsystem from the air intake to its 
connection to the engine; and an exhaust silencer and piping of the exhaust subsystem from its 
connection to the engine to a point just above the Diesel Generator Building roof level where 
the exhaust exits to the atmosphere.  As shown in Figure 8.3-1, the major components of the 
diesel generator combustion air and exhaust systems are housed within the Diesel Generator 
Building which provides protection from missiles, snow, and ice.  That portion of the exhaust 
subsystems exposed above the roof level is short and below the parapet level to reduce the 
vulnerability to tornado missiles.  Drain holes are provided at appropriate points to expel any 
rainfall that enters the exhaust piping. 
 
9.5.8.3  Safety Evaluation 
 
The diesel generator combustion air intake and exhaust systems are designed to function 
before, during, and after a SSE, to ensure that a seismic event will not degrade the combustion 
air intake and exhaust systems to the point that the function of a diesel generator unit is 
jeopardized. 
 
An analysis of diesel generator exhaust recirculation utilizing a model developed by Halitsky[1] 
for transverse jet plumes, established that the exhaust plume will be carried well above the level 
of the air intakes and thus will not degrade the intake air.  The diesel generator units can 
withstand a concentration of 20% carbon dioxide (by volume) in the intake air stream and 
continue to function at rated, full-load power.  The redundancy and separation of the four intake 
and exhaust subsystems are discussed in Section 9.5.8.1.  The protection against missiles, 
snow, rainfall, and ice are discussed in Section 9.5.8.2.  
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A failure modes and effects analysis for the Diesel Generator Building ventilation intake and 
exhaust subsystems is presented in Table 9.4-4.  A failure modes and effects analysis for the 
diesel generator combustion air intake and exhaust systems is presented in Table 9.5-2. 
 
9.5.8.4  Tests and Inspection 
 
As identified in Chapter 14.0, pre-operational testing for Watts Bar Unit 1 included functional 
testing of the entire installed diesel generator combustion air intake and exhaust system. Any 
additional required testing of that system for Watts Bar Unit 2 pre-operational testing is also 
identified in Chapter 14.0. 
 
Each diesel generator combustion air intake and exhaust subsystem is periodically tested to 
verify its ability to function as part of the diesel generator unit testing in accordance with 
Technical Specifications. 
 
Under normal standby conditions, the diesel generator combustion air intake subsystem is 
inspected at intervals as prescribed in the plant maintenance instructions for the diesel 
generator units.  These inspections include the air intake filter oil level, oil viscosity, and sludge 
accumulation. 
 
The diesel generator combustion air exhaust silencer has a continuous drain to remove any 
water which may accumulate due to condensation or rain. 
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TABLE 9.5-2  (Sheet 1 of 4) 
 

FAILURE MODES AND EFFECTS ANALYSIS OF THE 
STANDBY DIESEL GENERATOR AUXILIARY SYSTEMS 

 

ITEM 
NO. 

COMPONENT 
IDENTIFICATION FUNCTION 

FAILURE 
MODE 

POTENTIAL 
CAUSE 

METHOD 
OF 

FAILURE 
DETECTION 

EFFECT 
ON 

SYSTEM 

EFFECT 
ON 

PLANT REMARKS 

1 Fuel oil system from 
7-day tank forward to 
engine on any one of 
four diesel generator 
sets in standby 
service. 

Forward fuel 
to injectors 
of respective 
engines. 

Delivers 
insufficient 
quantity of 
fuel to 
engines. 

Passive 
failures such 
as tank 
ruptures or 
piping leaks, 
clogging of 
strainers or 
injectors.  See 
Note 2 in 
Remarks. 
Also, failure of 
instrumentatio
n to provide 
proper signal 
to pumps and 
controls. 

Control 
room 
indication 
of failure of 
diesel 
generator 
set to start 
or shuts 
down. 

None:  
Remaining 
three 
diesel 
generators 
furnish 
100% 
standby 
power 
required by 
plant. 

None 1.  Fuel oil 
systems of each 
diesel generator 
set are completely 
independent of 
each other. 
2.  Due to 
redundant pumps 
and valving 
arrangements 
within each DG 
FO system, single 
active failures that 
disable the system 
are not credible. 

2 Starting air system 
from diesel generator 
skid- 
mounted air 
accumulator inlet 
check valve forward 
to the air starting 
motors on any one of 
eight engines in 

Crank 
engine to 
start diesel 
generator 
set. 

Either one of 
two sets of 
cranking 
systems fails 
to crank 
engines. 

Active failure 
of any one 
pneumatic 
valve or air 
start motor 
that would 
prevent all 
four air motors 
of one of two 

Control 
room 
indication 
of failure of 
diesel 
generator 
to start. 

None; 
Duplicate 
air start 
system on 
other 
engine in 
the diesel 
generator 
set is 

None Each one of two 
engines in a diesel 
generator set 
includes a 
cranking system 
independent of its 
mate or of the 
other diesel 
generator sets. 
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FAILURE MODES AND EFFECTS ANALYSIS OF THE 
STANDBY DIESEL GENERATOR AUXILIARY SYSTEMS 

 

ITEM 
NO. 

COMPONENT 
IDENTIFICATION FUNCTION 

FAILURE 
MODE 

POTENTIAL 
CAUSE 

METHOD 
OF 

FAILURE 
DETECTION 

EFFECT 
ON 

SYSTEM 

EFFECT 
ON 

PLANT REMARKS 

standby service.  engines to 
engage and 
crank diesel 
generator set, 
or passive 
failure due to 
leakage of air 
from the 
accumulator 
or piping in 
one of the two 
cranking 
systems. 
Also, failure of 
instrumentatio
n to provide 
start signal or 
failure 
providing a 
false signal. 

capable of 
providing 
100% 
cranking 
power for 
both 
engines in 
the diesel 
generator 
set. 

3 Lube oil system of 
any one of eight 
engines in standby 
service. 

Lubricate 
engine 
wearing 
surfaces and 
maintain 
proper piston 

Insufficient 
lube oil flow 
or oil 
temperature 
exceeds 
limits. 

Failure of any 
one pump or 
passive failure 
such as 
system 
leakage or 

Control 
room 
indication 
of 
shutdown 
of affected 

None; 
Remaining 
three 
diesel 
generator 
sets are 

None Lube oil system of 
each individual 
engine is separate 
and independent 
of all others. 
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FAILURE MODES AND EFFECTS ANALYSIS OF THE 
STANDBY DIESEL GENERATOR AUXILIARY SYSTEMS 

 

ITEM 
NO. 

COMPONENT 
IDENTIFICATION FUNCTION 

FAILURE 
MODE 

POTENTIAL 
CAUSE 

METHOD 
OF 

FAILURE 
DETECTION 

EFFECT 
ON 

SYSTEM 

EFFECT 
ON 

PLANT REMARKS 

temperature 
of respective 
engine. 

filter clogging. diesel 
generator 
set. 

capable of 
furnishing 
100% of 
the 
required 
plant 
standby 
power. 

4 Jacket cooling water 
system and heat 
exchanger of any one 
of eight engines in 
standby service. 

Provide 
cooling for 
lube oil 
coolers, 
cylinder liner 
and heads 
and 
turbocharger 
aftercoolers 
of respective 
engine. 

Fails to 
maintain 
correct 
engine 
temperature. 

Active failure 
of either 
pump, 
thermostatic 
control valve 
or immersion 
water heater, 
or passive 
failure of 
piping or heat 
exchanger 
pressure 
boundary. 

Control 
room 
indication 
of high 
engine 
coolant 
temperatur
e in 
affected 
engine 
requiring 
shutdown 
of diesel 
generator 
set 

None; 
Remaining 
three 
diesel 
generator 
sets are 
capable of 
furnishing 
100% 
standby 
power 
required by 
plant. 

None Jacket cooling 
water system of 
each individual 
engine is separate 
and independent 
of all others. 

5 Combustion air intake 
system from intake 
filter through silencer 

Direct 
filtered air to 
turbocharger 

Insufficient or 
unfiltered air 
flow to 

Passive failure 
of either filter 
silencer or 

Control 
room 
indication 

None; 
Remaining 
three 

None Combustion air 
intake system of 
each individual 
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FAILURE MODES AND EFFECTS ANALYSIS OF THE 
STANDBY DIESEL GENERATOR AUXILIARY SYSTEMS 

 

ITEM 
NO. 

COMPONENT 
IDENTIFICATION FUNCTION 

FAILURE 
MODE 

POTENTIAL 
CAUSE 

METHOD 
OF 

FAILURE 
DETECTION 

EFFECT 
ON 

SYSTEM 

EFFECT 
ON 

PLANT REMARKS 

and flexible 
connection up to 
turbocharger inlet on 
any one of eight 
engines in standby 
service. 

respective 
engine. 

flexible 
connection 
that would 
either restrict 
air flow or 
induct 
unfiltered air 
into engine. 

of engine 
misfunction 
or shut 
down. 

diesel 
generator 
sets are 
capable of 
furnishing 
100% of 
standby 
power 
required by 
plant. 

engine is separate 
and independent 
of all others. 

6 Exhaust system from 
turbocharger through 
expansion joint and 
silencer on any one of 
eight engines in 
service. 

Provide path 
for exhaust. 

Restricts 
flow. 

Passive failure 
of silencer. 

Control 
room 
indication 
of engine 
malfunction 
or shut 
down. 

None; 
Remaining 
three 
diesel 
generator 
sets are 
capable of 
furnishing 
100% of 
standby 
power 
required by 
plant. 

None Exhaust system 
on each individual 
engine is separate 
and independent 
of all others. 
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POSTULATED 
CONDITIONS 

INTERPLANT COMMUNICATIONS 

MICRO
WAVE 
RADIO 
(MW) 

FIBER 
OPTICS 

CIRCUITS 

PUBLIC 
TEL 

LINES 

EMER 
RADIO 

SYS 

TRANS- 
MISSION 
& PWR 

SUPPLY 
VHF 

RADIO 

NUCLEAR 
SECURITY 

VHF 
RADIO 

LOCAL 
SHERIFF 

ONSITE 
RADIO 

PAGING 

INPLANT 
RADIO 

SYSTEM 
400 
MHz 

TELEPHONE 
SWITCHING 

SYSTEM 
(TSS) 

SOUND 
POWERED 

TELEPHONE 
SYSTEM 

CODE 
CALL, 

ALARMS & 
PAGING 
SYSTEM 

Fire in 
Communications 

Room (Total 
Destruction) 

X Partial X X X Partial X 

Fire in Cable 
Tunnel to 

Switchyard 
X X X X X X X X X X Partial 

Fire in Control 
Room X X X X Partial X X X X X X Partial Partial 

DBA X X X X X X X X X X X X X 

SSE 

Partial 
(Vehicular 
& Portable 

Limits) 

Partial 
(Portable 

Limits) 

Partial 
(Portable 
Limits) 

Loss of Offsite 
Power X X X X X X X X X X X X X 

Loss of All AC 
Power for up to 3 

Hours 
X X X X X X X X X X X X X 

Maximum 
Possible Flood X X X X Partial 

Tornado 
(Microwave 
Antennas & 
Reflectors 
Destroyed) 

Partial 
(Equip- 
ment 

outside 
of CATI 
SSC) 

Partial 
(Equip- 
ment 

outside 
of CATI 
SSC) 

X X Partial Loss 
of MW Trunks X 

Partial 
(Equip- 
ment 

outside of 
CATI SSC) 

NOTES:  
1. “X” in block indicates availability of the service during the postulated condition.

2. “Partial”  in block indicates the loss of that portion of the system located where the accident occurred.
The surviving equipment will remain functional.

WATTS BAR NUCLEAR PLANT
FINAL SAFETY

ANALYSIS REPORT

Communications Equipment 
Availability

FIGURE 9.5-19

AMENDMENT 2

____________________________                                                       
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1-TANK-82 -160-A a x
x m AIR STRAINER

S S
1-82-51SA1-A FSV FSV 1-82-550A2-A 

k
x

1-82-519A1-A
82-160

1-82-552A2-A
82-161 .-

1-HOSE-82-388

1-HOSE-82-386 1-1/4' X 1/2' 1-1/4' X 1/2'
STARTING AIR TANKS IA2(A) AND IA2(3)

1-1/4' X 1/2' STARTING AIR TANKS 1A1(A) & 1A1(B)

1-82-56GA1
}\

1-82-587A2
CAP: 40 Cu F7 EACH

1-1/4' X 1/2'
CAP: 40 CU PT EACH

^}
NOTES.

FOR PIPING SEGMENT FROM THE1. DESIGN PRESSURE AND SORTEMPERATURE
DISCHARGESTARTING AIR COMPRESSOR DISCHARGE TO THE AFTERCOOLER

1-g2-504A1 >m aao (INCLUDING AFTERCOOLER) AND THROUGH BYAS IOLATION VALVE 1-82-53SA2

oa RN  
YV 

 
 

 
 -210D,-211D  20, -2701) A -271D)

S
-B
00
8
PSG

DD
AVD

18
4
1
06°F. DESIGN PRESSURE AND TEMPERATURE FOR

PIPING SEGMENT FROM THE AFTERCOOLER AND BYPASS ISOLATION VALVE
THROUGH THE AIR TANK ISOLATION VALVE IS 300 PSIG AND 1264.
DESIGN PRESSURE AND TEMPERATURE FOR PIPING SEGMENT FROM THE
DIESEL INTAKE AIR FILTER THROUGH THE DIESEL ENGINE FLEX CONNECTION

1-BYV-82-180D ~. 1 -BYV-82-181 D IS -13.5' W.G. AND 110°F. DESIGN PRESSURE AND TEMPERATURE FOR
AIR AIR PIPING SEGMENT FROM THE DIESEL ENGINE FLEX CONNECTION THROUGH
DRYER DRYER THE DIESEL EXHAUST IS 5' W.G. AND 730-F.

DESIGN PRESSURE AND TEMPERATURE FOR THE REMAINING SYSTEM
INCLUDING THE AIR TANKS IS 260 PSIG AND 125°F. THE AIR TANKS
HAVE BEEN BERATED TO A (AAXIMUM ALLOWABLE WORKING PRESSURE OF

!} SEE 
2. VAL

NOTES 9 }^ 260 PSIG TO BE IN COMPLIANCE ►ITH THE ABLE SECTION = CODE.
VES ARE THE SAME SIZE AS PIPING UNLESS OTHERWISE NOTED.

' 1-ISV-82-1801)  1-ISV-82-1811) 3. hfq INDICATES A FLEXIBLE HOSE.

x 
4. NOT USED.
5. ALL PIPING TO DIESEL UNIT TVA CLASS G (EXCEPT AS NOTED).

1_1/2' X 1_1/4' 1_1/2' X 1_1/4' 6. ALL PIPING INSIDE THE SKID INTERFACE INCLUDING AIR INTAKE a EXHAUST IS
.- ANSI 831.1 SEISMIC CATEGORY 1 AND WITHIN THE APPENDIX B OA PROGRAM. ALL

1-HOSE-82-180A 1-HOSE-82-181A PIPING OUTSIDE THE SKID INTERFACE IS CLASSIFIED AS SHOWN ON THE DRAWING.
ALL MODIFICATIONS 70 PIPING INSIDE THE SKID INTERFACE SHALL BE PERFORMED.- 
TO MEET THE INTENT OF ASME III CLASS 3 (TVA CLASS C). REF. SPEC. N3M868
TABLE 1, NOTE 1.

TO 1-1/4' X 1/2' 1-1 /4' X 1/2' TO 7. NOT USED

EVAP :- :- EVAP 8. DESIGN CRITERIA /SYSTEM DESCRIPTION REFERENCE DOCUMENTS: USE THE LATEST
PAN i-DRV- 1+ : m 1-DRV- PAN REVISION ON ALL WORK UNLESS OTHERWISE SPECIFIED. SEE THE LATEST REVISION

1-TRAP- : y, 1-TRAP- OF THE 47821 SERIES DRAWINGS, PIPING SYSTEM CLASSIFICATION'.
52-180 82-180 82-181 82-181 

1-82-501A1 x 1-82-S33A2 N3-82-4002----------STANDBY DIESEL GENERATOR BUILDING
~S ~(m 

PS x PS ~~ 9. AlR DRYER IPffORMATION IS SHOWN ON VENDOR DRA►ING 8908F07001,
3~4' RELIEF 2-18° 82-181 3~ 

SHEETS 1 AND 2 (CONTRACT NO. 74C63-93090) AND VENDOR DRAWING
VALVE SET 

VAj' 
RELIEF SERIES T22196 (CONTRACT NO. 1509522).

300 PSIG 

41--S 
S LOADLESS START ® 300 PSI 

- (~ ~1-1/4' X 3/4' DEVICE 1-1/4' X 3/4' ̀ . 10. 
' LJ ' 

INDICATES AN AIR REGULATOR.

i /4° 1/4' 
11. AIR D

LLLL

RRYER SYSTEM FLOW DIAGRAMS ARE PROVIDED
ON THE FOLLOWING COMPANION DRAWINGS:

1-UNLD-82-180 ENGINE AIR DRYER FLOW DIAGRAM U F S A R AMENDMENT         2
T+ tAi 1-UNLD-82-181 tA2 tAi a 1A2 1-DRYA-82-180 a 181 1-47WS39-i1)

181 a 182 1-D 
RYA- 

82-210 a 211 1-47W838-1E
2A1 a 2A2 2-DRYA-82-240 a 241 2-47W939-1F
281 a 282 2-DRYA-82-270 a 271 2-47WO39-1G

AIR COMPRESSOR 1 AIR COMPRESSOR 2 12. SOME CIDS ON THIS DRAWING HAVE BEEN CHANGED AND MAY DIFFER WATTS  B A R
1-COMP-82-180 1-COLA'-82-181 FROM 7  CIDS SHOWN ON OTHER DOCUMENTS FOR THE SAME 

FINAL     S A F E T YCOMPONENT. THE ALTERNATE ID CAN BE ACCESSED IN MAXIMO AS
NECESSARY TO DETERMINE IF PREVIOUS CIDS EXISTED FOR A

SPEC
IFIC 
DIRECTION 

` '°WENT. ANALYSIS REPORT13. FLOW DIRECTION FOR NORMALLY CLOSED VENT, DRAIN, RELIEF AND TEST VALVES
DIESEL GENERATOR SET 1 A—A SHALL BE OUTWARD FROM THE SYSTEM UNLESS OTHER►I BE SPECIFIED. WHEN DISCHARGE

IS TO ATMOSPHERE PIPING DOWNSTREAM OF THESE VALVES MAY BE CLASS G. UNLESS
1-GEN-82-0001A-A OTHERWISE SPECIFIED.

DIESEL GENERATOR BLDG
COMPANION DRAWINGS: 

UNIT  1
REFERENCE DRAWINGS: i-47N839-tA FLOW  DIAGRAM-47W939-1 B 

DIESEL      STARTING A I RPOWER SYSTEMS DIVISION-MORRISON-KNUDSEN CO. INC-DWG N0. D378F07001 1-47W839-1C
SCHEMATIC DIAGRAM AIR START SYSTEM 1-47W839-11)

1-47N839-tE SYSTEM47N810-82-1----------- CONTROL DIAGRAM - STARTING AIR SYSTEM 1-47N839-1F
WB-DC-40-28 ------------ DESIGN CRITERIA - DIESEL GEN SYSTEM 11-47N839-ic2
17W586-----------------PIPING DRAWINGS i-47W839- TVA D W G NO .  1-47W839-1 R 2 3
47W839-101------------ MECHANICAL STRESS ANALYSIS PROBLEM BOUNDARY FIGURE      9. 5- 2 4DIESEL STARTING AIR SYSTEM



A A

rps 1\ 

82-170 ----------------- i i ------------------ 82-171

I I
I

ENG 1A2

TABLE Al
DIGITAL COMPUTER POINTS

INSTRUMENT ID POINT ID DESCRIPTION

1-PA-082-162C PD2019 DSL GEN to ENG START AIR PRESS
1-PA-082-162C XD2041 DSL GEN AUTO START READY
1-PA-082-192C PD2094 DSL GEN 18 ENG START AIR PRESS
1-PA-082-192C XD2096 DSL GEN AUTO START READY
1-PA-082-222C PD2012 DSL GEN 2A ENG START AIR PRESS
1-PA-082-222C XD2097 DSL GEN AUTO START READY
1-PA-082-252C PD2097 DSL GEN 28 ENG START AIR PRESS
1-PA-082-252C XD2095 DSL GEN AUTO START READY
1-DG1A-082-0043T XD1002 DSL GEN TEST SWITCH
1-DG19-082-GO43T XD1OG3 DSL GEN TEST SWITCH

NOTES:

1. FOR SYMBOLS SEE INSTRUMENTATION AND IDENTIFICATION STANDARDS
LATEST ISSUE.

2. AIR DRYER SHOWN ON VENDOR DWG SBOOF07001 SHEET 2
CONTRACT NO. 74C63-83090 AND VENDOR DRAWING SERIES
T22196 CONTRACT NO. 1509522.

3. DRAWING AS SHOWN IS FOR DIESEL GENERATOR UNIT 1A-A.
SEE THE FOLLOWING FOR THE OTHER UNITS:

DIESEL
GENERATOR DRAWING

1B-B 0-45W610-82-2
2A-A 0-458610-82-3
28-8 0-45WO10-82-4
OC-S 0-45WS10-82-5

4. ALL UNID NUMBERS PREFIXED BY '1' UNLESS OTHERWISE SPECIFIED.

5. SAME CIDS ON THIS DRAWING HAVE BEEN CHANGED AND MAY DIFFER FROM
THE CIDS SHOWN ON OTHER DOCUMENTS FOR THE SAAB: COMPONENT. THE
ALTERNATE ID SCREEN All IN EMS CAN BE ACCESSED AS NECESSARY TO
DETERMINE IF PREVIOU CI S EXISTED FOR A SPECIFIC COMPONENT.

6. TEST TEE CONNECTION MAY BE INSTALLED BETWEEN THE PRESSURE SWITCH
AND THE ROOT VALVE. USE MARK NUMBERS 266D, 31, 24, AND 501B (AS
APPLICABLE) FROM 470M800-SERIES. REFERENCE EDC E-50418-A.

SYMBOLS:

A DEVICE LOCALLY MOUNTED ON ASSOCIATED EQUIPMENT.

REFERENCE DRAWINGS:
LOGIC DIAGRAMS--------0-478611-82-SERIES
SCHEMATIC DIAGRAMS ---- 0-4BW760-82-SERIES

UFSAR AMENDMENT 2

WATTS BAR
FINAL SAFETY

ANALYSIS REPORT

DIESEL GENERATOR BUILDING
UNITS 1 & 2
ELECTRICAL

CONTROL DIAGRAM
COMPANION DRAWINGS: DIESEL STARTING AIR SYSTEM DG 1A-A
0-47W610-82-SERIES TVA DWG NO. 0-47W610-82-1 R1

FIGURE 9.5-25



A A

82 200 ----------------- 
i i ---------------

I I
I

ENG 182

NOTES:

1. FOR SYMBOLS SEE INSTRUMENTATION AND IDENTIFICATION STANDARDS
LATEST ISSUE.

2. AIR DRYER SHOWN ON VENDOR DWG 6906FO7001 SHEET 2
CONTRACT NO. 74C63-83090 AND VENDOR DRAWING SERIES
T22195 CONTRACT NO. 1509522.

3. DRAWING AS SHOWN IS FOR DIESEL GENERATOR UNIT 18-8.
SEE THE FOLLOWING FOR THE OTHER UNITS:

DIESEL
GENERATOR DRAWING

to-A 0-47WS10-82-1
2A-A G-47W81G-82-3
28-8 0-47W610-82-4
OC-S 0-47W610-82-5

4. ALL UNID NUMBERS PREFIXED BY '1' UNLESS OTHERWISE SPECIFIED.

5. SOME CIDS ON THIS DRAWING HAVE BEEN CHANGED AND MAY DIFFER FROM
THE CIDS SHOWN ON OTHER DOCUMENTS FOR THE SAAB: COMPONENT. THE
ALTERNATE ID SCREEN (AII) IN EMS CAN BE ACCESSED AS NECESSARY TO
DETERMINE IF PREVIOU CIDS EXISTED FOR A SPECIFIC COMPONENT.

8. REFER TO TABLE Al FOR ADDITIONAL DIGITAL COMPUTER POINTS
(POWER AVAILABLE, PUMP RUNNING, ETC.).

7. TEST TEE CONNECTION MAY BE INSTALLED BETWEEN THE PRESSURE SWITCH
AND THE ROOT VALVE. USE MARK NUMBERS 266D, 31, AND 24 FROM
478M600-SERIES. REFERENCE EDC E-50418-A.

SYMBOLS:

A DEVICE LOCALLY MOUNTED ON ASSOCIATED EQUIPMENT.

REFERENCE DRAWINGS:
LOGIC DIAGRAMS -------- 0-47WS11-82-SERIES
SCHEMATIC DIAGRAMS----0-45W760-82-SERIES

UFSAR AMENDMENT 2

WATTS BAR
FINAL SAFETY

ANALYSIS REPORT

DIESEL GENERATOR BUILDING
UNITS 1 & 2
ELECTRICAL

CONTROL DIAGRAM
COMPANION DRAWINGS: D S L S T G A I R S Y S DC 1 B- B
0-47W610-82-SERIES TVA DWG NO. 0-47W610-82-2 R1

FIGURE 9.5-25A



A A

62-230 
_________________ i i __________________ 

82-231

I I
I

END 2A1 ENC 2A2

NOTES:

1. FOR SYMBOLS SEE INSTRUMENTATION AND IDENTIFICATION STANDARDS
LATEST ISSUE.

2. AIR DRYER SHOWN ON VENDOR DWG 6906FO7001 SHEET 2
CONTRACT NO. 74C63-83090 AND VENDOR DRAWING SERIES
T22195 CONTRACT NO. 1509522.

3. DRAWING AS SHOWN IS FOR DIESEL GENERATOR UNIT 2A-A.
SEE THE FOLLOWING FOR THE OTHER UNITS:

DIESEL
GENERATOR DRAWING

to -A 0-47WS10-82-1
18-8 0-47WO10-82-2
28-8 0-47W610-82-4
OC-S 0-47W610-82-5

4. ALL UNID NUMBERS PREFIXED BY '2' UNLESS OTHERWISE SPECIFIED.

5. SOME CIDS ON THIS DRAWING HAVE BEEN CHANGED AND MAY DIFFER FROM
THE CIDS SHOWN ON OTHER DOCUMENTS FOR THE SAME COMPONENT. THE
ALTERNATE ID SCREEN (AII) IN EMS CAN BE ACCESSED AS NECESSARY TO
DETERMINE IF PREVIOUS CIDS EXISTED FOR A SPECIFIC COMPONENT.

6. REFER TO TABLE Al FOR ADDITIONAL DIGITAL COMPUTER POINTS
(POWER AVAILABLE, PUMP RUNNING, ETC.).

7. TEST TEE CONNECTION MAY BE INSTALLED BETWEEN THE PRESSURE SWITCH
AND THE ROOT VALVE. USE MARK NUMBERS 266D, 31, AND 24 FROM
479M600-SERIES. REFERENCE EUC E-50418-A.

SYMBOLS:

A DEVICE LOCALLY MOUNTED ON ASSOCIATED EQUIPMENT.

REFERENCE DRA►INGS:
LOGIC 

DIAGRAMS- 
---- --- 0-47WS11-82-SERIES

SCHEMATIC DIAGRAMS----0-45W750-82-SERIES

UFSAR AMENDMENT 2

WATTS BAR
FINAL SAFETY

ANALYSIS REPORT

DIESEL GENERATOR BUILDING
UNITS 1 & 2
ELECTRICAL

CONTROL DIAGRAM
DSL STG AIR SYS DG 2A-A

COMPANION DRAWINGS: TVA DWG NO. 0-47W610-82-3 R10-47W810-82-SERIES

FIGURE 9.5-25B



A A

82-280 
_________________ i i __________________ 

82-281

I I
I

END 282

NOTES:

1. FOR SYMBOLS SEE INSTRUMENTATION AND IDENTIFICATION STANDARDS
LATEST ISSUE.

2. AIR DRYER SHOWN ON VENDOR DWG 6906FO7001 SHEET 2
CONTRACT NO. 74C63-93090 AND VENDOR DRAWING SERIES
T22195 CONTRACT NO. 1509522.

3. DRAWING AS SHOWN IS FOR DIESEL GENERATOR UNIT 2H-8.
SEE THE FOLLOWING FOR THE OTHER UNITS:

DIESEL
GENERATOR DRAWING

to -A 0-47W610-82-1
18-8 0-47WO10-82-2
2A-A 0-47W810-82-3
OC-S 0-47W610-82-5

4. ALL UNID NUMBERS PREFIXED BY '2' UNLESS OTHERWISE SPECIFIED.

5. SOME CIDS ON THIS DRAWING HAVE BEEN CHANGED AND MAY DIFFER FROM
THE CIDS SHOWN ON OTHER DOCUMENTS FOR THE SAAB: COMPONENT. THE
ALTERNATE ID SCREEN (AII) IN EMS CAN BE ACCESSED AS NECESSARY TO
DETERMINE IF PREVIOUS CIDS EXISTED FOR A SPECIFIC COMPONENT.

S. REFER TO TABLE Al FOR ADDITIONAL DIGITAL COMPUTER POINTS
(POWER AVAILABLE. PUMP RUNNING. ETC.).

7. TEST TEE CONNECTION MAY BE INSTALLED BETWEEN THE PRESSURE SWITCH
AND THE ROOT VALVE. USE MARK NUMBERS 266D, 31, AND 24 FROM
47BM600-SERIES. REFERENCE EDC E-50418-A.

SYMBOLS:

A DEVICE LOCALLY MOUNTED ON ASSOCIATED EQUIPMENT.

REFERENCE DRA►INGS:
LOGIC 

DIAGRAMS- 
---- --- 0-47WS11-82-SERIES

SCHEMATIC DIAGRAMS----0-45W750-82-SERIES

UFSAR AMENDMENT 2

WATTS BAR
FINAL SAFETY

ANALYSIS REPORT

DIESEL GENERATOR BUILDING
UNITS 1 & 2
ELECTRICAL

CONTROL DIAGRAM
COMPANION DRAWINGS: 
0-47W810-82-SERIES D S L S T G A I R S Y S DG 2 B- B

TVA DWG NO. 0-47W610-82-4 R1
FIGURE 9.5-25C



Z

3
Q
O'
O

O
W
Z 6 6 <

\ \ VENDOR
(SEE NOTE 3. SE. 1)a n (SAE NOTE 3. SH. 1)

Z m 1/2° TUBING
.!,

a
KN INDICATES SIGHT GLASS

<

O
Q
U

SYPHON BREAK

NA CLASS C
PS PS PS 

_t 

(SEE NOTE 3, SH. 1} ,

DIESEL ENGINE CAMSHAFT COUNTER-WEIGHT < < VENDOR

1-DIEG-82-A1 H s (SEE NOTE 3, SH. 1)

1-IFS-82- N< m o
9 326/7Al P n VENT
i T

-_ 
TVA

1/2° TUBING , 
7 

(SEE CNOATTEE 3, SH. 1)

m 
1BET~ 

R I 1-LO-82-A1/L 
/ppp 

VENDOR

PISXT aaLING d•1 TI 1/8' ORIFICE 
(SEE NOTE 3. SH. 1)

PUMP

i 
(SEE NOTE 2) ~b 1V (SEECNOTTEE 3. SH. 1)

1 
1 1-PW-82-AtNOP ~,°-, 0,b0~,y, t~Q' 

__1 MAIN LUBE c~ y~g'VENDOR
1 OIL PUMP (SEE NOTE 3, SH. 1)

(SEE NOTE 2)
PI 1 '~~ 1-FLTR-82-708A1

BACK OIL PFIILL ER ~' 1-IPS-82-320/l Alf MATCH POINT A-A ,S LUSE 7°

INTERNAL- 1 \I •a d. ~0 FILTER
SEE NOTE 1. SE. 1) RAJ ?~ P

1-RFV-82--1 : o Fq ✓
VENDOR ~• ̀8i,•'~ 1-IPI-82-1043/7-7
(SEE NOTE 3, SE. 1) VENDOR

NOTE E 7.RN LSH -SE (SEE NOTE 7J~ 

NA CLASS C } 3. SHE 1) 4̀Y~6~Q o
(SEE NOTE 3. SH. 1) NA CLASS

LUBE OIL LURE OIL/SCAV STRAINER BOX 
(SEE NOTE 

K. TURBO SOAK ~w <
TUR80 CHARGER 

_ FILTERFILTER 8/4• AIR ENGINE 3~ SE 1) TI 1) 1, / BACK OIL

1-82-82-7O8A1 
DgRXAIN S~ S09/t Aa 1- FLT R-82-

710-1
1-DRY-82-770-1 1-DRY-62-712A1 3°

TO LURE OIL TURBO

rri
1 1/2° 1-DRV-82- 1. TOBINLC

TER

708-1 MATCH POINT A-A
1-ILS-82-
317/lAl LS 1 1/2° 1-P0-82-A1 /SOP

OIL. 

SCAVENGINGY 1-VL 
82- PPU~ •IN• (ENGINE DRIVEN 

1'x1/2° 1 1/2•x1' 1'x1/2•

NA CLASS TVA CLASS C 1 ° (ISEEE rTE 
NDOR 

(SEE NOTE
NA CLASS C

VENDOR 

3S
EE 

NOTESH. 
1) 

TVA OLASS C 3(. )
(SEE NOTE 3. SH. 1)

NA CLASS C 
VENDOR L.U.M CIRC (SEE SENO'I ~ UWAD PUMP 3 SH. 1)

(SEE NOTE 3. SE. 1) (SEE NOTE 
1-PMP-82-A1 3 •.1 1-PE6'-82- 1•CKV- _ _

3 SE. 1 (6 GPM) (3 82_ DCPA1 NA CLAW C
NA CLASS C (3 GPM) 703A1 (3 GPM) SEE NOTE
(SEE NOTE Si. 1!
3, SH. 11 

1-IPI-82- PI 1°x1/2° 1°x1/2°
1080/1 At

1 -CKV-82-702A1

1° 30 PSI 78 PSI (SEE NOTE 6, SH.1)
RELIEF RELIEF pS

PUMP "OUT" PLUG 1-STN-82-A1/A CHECK CHECK 
VA VALVE VALVE Al /9 1-INS-82-BCPAtAt
1-CKV-62- 1•CKV-82-
708A1 704-Al

PS

1-INS-82-337/lAl

DIESEL ENGINE 1A1

DIESEL GENERATOR
1A-A

lAl - [1~~ 1A2

A2

1-DRY-M-41001-1 j

L♦LI 1/2° LUBE OIL DRAIN
NE SAMPLE LINE-

NOTES:
1• TWO CHECK

RE IEP 
VALVES

AAT~LUSE 0~ FILLTERI AM COOLER ARE INTERNRAI.
TO AND AN INTEGRAL PART OF THEIR ASSOCIATED COMPONENT.

2. MAIN 
LURE 

OIL AND PISTON COOLING PUMPS ARE CONTAINED
IN THE SAME HOUSING AND ARE ENGINE DRIVEN.

3. VENDOR SUPPLIED PIPING A COMPONENTS ARE ANSI 9311g.p11 pSEISMIC

ALLE~IFICANTIONNSETOITTHHIS 
THE

SHHAALLABEEPERfORM6:D To

<
ryt MEET THE INTENT OF ASME SECTION III CLASS 3 (NA CLASS C),

VENDOR
SEE N3M-868, NOTE 1.

SE NOTE 3, SH. 1) NA CLASS C 4. DESIGN PRESSURE AND TEMPERATURE FOR THE NA SUPPLIED
M n n (SEE NOTE 3, SH. 1)

1/2' TUBING

PORTION OF PIPING (SHORN AS N CLASS CLASS C) IS 90 PSIG
AND 230°F.

INDICATES SIGHT CLASS 6. ALL VALVES ARE THE SAME SIZE AS PIPE UNLESS
d: OTHERWISE NOTED.

S. DESIGN CRITERIAMTEM DESCRIPTION REFERENCE DOCUMENTS

SYPHON BREAK
tUSE THE LAMEST REVISION ON ALL WORK UNLESS OTHERWISE
SPECIFIED. SEE THE LASTEST REVISION OF THE 47821 SERIES
DRAWINGS 'PIPING SYSTEM CLASSIFICATION.'):

~ls

PS PS
NA CLASS C
(SEE NOTE 3, SH. 1) N3-82-4002 ---- STANDBY DIESEL GENERATOR SYSTEM DESCRIPTION.

c4
7. THE LUKE OIL PRESSURE RELIEF VALVE IS INSTALLED ON THE LUSE

^

1 -?W-62-

DIESEL ENGINE CAMSHAFT COUNTER-WEIGHT
B

VENDOR
(SEE NOTE 3, SH. 1)

OIL MANIFOLD INSIDE THE ACCESSORY GEAR TRAIN HOUSING. A
COVER PLATE PROVIDES ACCESS TO THE VALVE FOR INSPECTION AM1-DIM-92-A2

1-INS-82-
wad < ADJUSTMENT. THE VALVE SET PRESSURE IS 128 PSI UNDER GOLD OIL

CONDITIONS.
323/7-2 r-m n 

s VENT
i t.o

:.n
S. ORIGINAL JENKINS SWING CHECK VALVES, MODEL NUMBERS 92-A AND

782-A, ARE NO LONGER MANUFACTURED. IF THESE VALVES REWIRENO

-_~ 1/2° TUBING PS
Y ((SSEEENO~ 3, SH. 1)

REPAIR OR THEY CAN RE REPLACED USING JENKINS
MODEL NI 4082) OR EQUAL FOR THE 82-A AND 4982) OR EQUAL

<

n TURBOCHARGER

;

1 1-LC-82-A2/L VENDOR

7"-A TE
FOR THE 782-A. FURTHER NOTE THAT EJENKINSVALVE BROTHERS VALVE
COMPANY HAS SEEN PURCHASED BY CRANE VALVES.

9. SOME CID. ON THIS DRAWING HAVE BEEN CHANGED AND MAY DIFFER
y^~ 1-TECH-82-A2 I 1-PMP-62-A2 P vj (SEE NOTE 3, SE. 1)

1/8' ORIFICE
FROM THE CID. SOWN ON OTHER DOCUMENTS FOR THE SAME COMPONENT.
THE ALTERNATE ID CAN BE ACCESSED IN MAXIMO AS NECESSARYc: I PISTON COOLING

1 
PUMP

TI
TO DETERMINE IF PREVIOUS CID. EXISTED FOR A SPECIFIC CCMPONENT.

w
a

(SEE NOTE 2)1
TVA CLASS C
(SEE NOTE 3. SE. 1)

1

i 1 KN o,:•, ~ 1~,0.~0 REFERENCE DRAWINGS.MAFMB'-82-A2/NdOP
1 MAIN LUKE

OIL PUMP o O __ VENDOR1 
(SEE NOTE 2)

1 '•.~

.~° (SEE NOTE 3, SH. 1)
1608803001-1 - RECOMMENDED PIPING LAYOUT LURE

PI
2 _ _ 1-FLTR-82-708A2 OIL MODIFICATION (CONTRACT ND. 74C63-83090)

17WSSS-SERIES - MECHANICAL EXPOSED OIL, AIR, WATER

FILTER 1
PS 1-INS-82-318/tA2 AND MISC. PIPING

}
BAC

TURBO

OIL^MATCH POINT A-A
\ @~"

,'

1.

ms i-
U,. 

LUSTER(INTERNAL-
SEE NOTE 1. SE. 1)

\~ .
$^

1-RFV-82-A2 Y .ir 

F'12AVEN 

/

(SEE NOTE 3, SH. 1) NOTEERNASH. 1) (SEE~NOTEV
4̀S;' ~.F 

/
1-IPI-82-1048/7 A2

(SEECNOTTEE 3. SH. 1)
3
NA CLBASS C b

C+NR"UC.

g
g

y!w

1<$LUBE OIL
TURBO LARGER

LUBE OIL/SCAY STRAINER BOX
(SEE NOTE
3, Si 1) 1)

TUR80 OAK
BACK OIL

z

FILTER 3/4• AIR ENGINE TI 1,
FILTER

1-FLTR-82-708-2 DBOX 
RAIN

SUMP
_

507/1 A2 -
1-FLTR-82-
71 GA2

1-DRY-82-77OA2 1-DRV-82-712-2 3•

TO LUBE OIL TURBO

1 

1/r

/2° 1-DRY-82-
CHOR FILTER
1• TUBING

708A2 MATCH POINT A-A
1-ILS-82-

5-2 LS 1 1/2° 1-PMf'-82-A2~pP318 SCAVENGING PUMP 1/2•x1• 1•x1/2•

DRAIN Y PUMP 
°IN°(ENGINE DRIVEN)

yE~OR

^~

NA GLASS 
C1°PLUG

(SEE NOTE 3. SH. 1)I~
SS C

VENDOR
(SEE NOTE
3. SH. 1)

NA CLASS C
(SEE NOTE
3. SH. 1)

NA CLASS C
(SEE NOTE 3. SH. 1)

VENDOR L.O. CIRC
(SEE NOTE PUS'

NA CLASS C
((SEE NOTE °
3. SH. 1)

AUX AC
L.C.
U

1

AUX DC
P

VENDOR
$SEESENO'II

DIESEL GENERATOR 1A-A

-PG8'-82-A2
(6 GPM)

hPh 1-CKV-
DOP NA CLASS C

NA CLASS C (3 GPM) 703 (33 wM) (3SENOTE
(SEE NOTE 1-IPI-82- PI 1°x1/2' 1°x1/2'

1080/1A2 SEE NOTE 8, SH. 1)
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