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1. Introduction:

The Fire Protection Report (FPR) includes the documentation necessary to 
establish and demonstrate compliance with the NRC approved fire protection 
program.  This includes but is not limited to the Fire Hazards Analysis (FHA), the 
Safe Shutdown Analysis (SSA), the 10CFR50 Appendix R review, the NFPA 
Code deviation review, and the Suppression Effects Analysis.  Controlled 
changes to the FPR will ensure that changes to approved fire protection are 
performed in accordance with the fire protection license condition.
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2. Appendix H – Fire Hazards Analysis (FHA) and Safe Shutdown Analysis (SSA)
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H.0 FIRE HAZARDS ANALYSIS

H.1 INTRODUCTION

This appendix has been prepared in response to the NRC request of September 30, 
1976 to perform a fire hazards analysis of the LaSalle County Station fire 
protection design.  Based upon the results of this analysis, Section 9.5 has been 
revised to incorporate the requested information.  Qualified personnel have been 
used to produce and revise the fire hazards analysis

To satisfy the NRC requirement for a qualified fire protection engineer, the 
assistance and technical direction of Mr. C. F. Baldassarra of Schirmer Engineering 
Corporation has been utilized in the production of this fire hazards analysis; Mr.  
Baldassarra's resume is provided for reference at the end of this appendix as 
Attachment H1.

H.1.1 Analysis Methodology

This fire hazards analysis utilized the following methodology:

a. Fire areas are designated, based on planned and as- built conditions, 
as those portions of a building which are separated from other areas by 
physical boundaries whose construction approaches that of a rated fire 
barrier.  This is necessary since the plant did not incorporate the "fire-
area" concept in its original design.  It is believed, however, that the 
intent of a physical impedance to fire propagation is satisfied based on 
the relatively low fire loading which exists in most of the plant and 
upon the adequacy of the barriers even though their design originated 
from other considerations (e.g., radiation shielding, pipe whip, tornado, 
seismic, etc.).  Fire areas are generally established at boundaries of 
buildings which are separated by 3-hour fire boundaries.

b. Fire areas are further subdivided into fire zones for purposes of the 
safety evaluation.  Credit is taken for spatial separation of 
combustibles within a given area such that the maximum credible fire 
is established as the design-basis fire in each zone.  Separation of fire 
areas into zones is also designated by elevation for convenience in the 
analysis.  The capability of a fire to spread between elevations was 
analyzed.  The fires zones were chosen to be as realistic as possible 
with consideration to the actual distribution of combustibles.

c. A 3-hour fire rating is not always consistent with plant design.  
Barriers may have a rating significantly higher, especially at shielding 
walls.  Openings in these barriers will not necessarily have fire ratings 
equivalent to the rating of the wall or floor as suggested by the NRC.  
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Such openings are qualified to either a 3-hour fire rating or less, 
depending upon the fire loadings on either side of the barrier.

d. The calculation of fire loads in a given fire area or zone is accomplished 
by considering the effect of the potential total heat release on the 
affected fire zone.  Although this does not focus on localized 
combustible concentrations, it provides a more realistic picture of the 
effects of a potential fire than results from postulating a localized 
concentration in a very limited area.  Due to the spaciousness of the 
LaSalle County generating station, the total unimpeded area functions 
as a heat sink due to the temperature differentials that are associated 
with a postulated fire.  This method was used to categorize the fire 
zones and as a basis for evaluation of fire barrier adequacy and 
protective system needs.

e. The fire hazards analysis established the fire loading in each area or 
zone and, on the basis of this fire loading, determined whether the fire 
barriers were adequate to localize or isolate the postulated fire.  Fire 
protection of walls, floors, and ceilings to an arbitrary 3-hour fire 
rating was not provided except where isolation was necessary to 
protect safety-related equipment.  Three-hour fire barriers were 
established between buildings wherever possible.

f. The design-basis fire is the most severe fire that could occur within a 
fire area or zone.  The design-basis fire is not a credible event in the 
majority of the fire areas.  The design-basis fire hypothesis dictated 
the design of protective measures.  Fire propagation was assumed as 
was the failure of existing automatic protection systems to result in 
the design-basis fire.

g. Fire is not considered to occur simultaneously with other accidents, 
events, or phenomena such as design-basis accident.  Capability exists, 
consistent with GDC 19, to safely shut down the plant if necessary in 
the event of any single fire which may credibly occur.

h. Fire loads less than 10,000 Btu/ft2 are considered negligible.

i. For the purpose of this analysis, reactor protection system cabling is 
not considered.  This system's cables are all enclosed in conduit or 
metal enclosures, and its circuits are designed for fail safe operation.  
Therefore, a fire could not jeopardize RPS operation.

j. It is assumed that cable trays are filled to 100% of their usable volume 
as discussed in Subsection 8.3.3.1.  This is a conservative assumption, 
resulting in calculated fire loadings considerably higher for similar 
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areas than those utilized for operating plants.  This is done purposely 
to obviate future reanalysis of cable tray fires when plant 
modifications occur during the life of the plant.

k. The amount of cable insulation in conduit and liquid tight flex is a 
small percentage of that within the cable trays.  Its contribution is 
considered negligible and is not in the calculation.

l. In the calculation of fire loadings within each fire zone, it is assumed 
that all cable insulation is fully consumed by fire.  This is extremely 
conservative because these cables have been satisfactorily tested to 
IEEE Standard-383 (See Cable Routing Criteria 8.3.1.4.2.2).  These 
cables will not burn unless there is a sustaining external source of heat 
with a temperature above the ignition point of the insulation.  
Consequently a fire cannot propagate unless there is a direct 
continuity of combustibles and a continuous flame source.

m. The LaSalle County Station meets the intent of the separation 
requirements of IEEE Standard 384-1974.

n. For hose station locations, refer to the M-776 series of mechanical 
drawings.  For detector locations, refer to the electrical, control, and 
instrumentation drawings 1E-0-3930 through 1E-0-3939 series. Also 
refer to the following drawings: M-775 (Fire Protection Arrangement), 
M-814 (Fire Protection Piping), and M-914 (Fire Protection Piping). 

A systematic approach was established for the conduct of the fire hazards analysis.  
The fire areas or zones were reviewed to identify fire hazards and their proximity to 
and inclusion of safety-related equipment and components.  The combustible 
materials, the type of fire hazard, the quantity, and the combustible loading and 
resultant severity that the material imposes on the zone were reviewed.  The 
postulated effects on the performance of safety-related functions and the 
minimization of radioactive releases to the environment were evaluated.  The fire 
loading of combustibles in Btu/ft2 of floor area of the system or enclosure was 
calculated.  The severity of a postulated fire without any fire suppression activity 
was estimated based on the fire loading.  The fire barrier rating was compared with 
the fire severity for the subject area to determine if propagation of the fire to or 
from other areas was a potential hazard.  The distance required between two areas 
or pieces of equipment so that a fire could not propagate from one area to the other 
was also considered.

Inadvertent actuation of automatic fire suppression systems has no adverse effects 
on safety related systems, with the exception of the filter unit charcoal beds.  
Inadvertent actuation of the manual charcoal deluge valves and solenoid operated 
valves within a charcoal bed would degrade that filter unit.
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H.1.2 Assumptions

In order to facilitate the analysis the following assumptions were used:

a. Transient fire loads of unidentified combustibles were assumed to be 
equivalent in Btu content to the fire load of a 55-gallon drum of 
lubricating oil.  These transient fire loads were used in the analysis for 
all possible areas where transient fire loadings could occur.

b. Fire propagation in the electrical cable trays is limited by horizontal 
and vertical fire seals at barrier penetrations.  These seals are 
described in Subsection 8.3.3.

c. The pressure integrity of reactor containment structure electrical 
penetration assemblies and cable tray fire stops is assumed.

d. The pressure integrity of fluid systems, including those containing 
radioactive liquids, was assumed to be unaffected by fire.  Sprinkler 
and deluge protection are provided for charcoal filters and combustible 
radioactive storage areas to prevent the release of radioactivity to the 
environment.

e. Credit is taken for the tripping of breakers and other electrical 
protective devices to mitigate the consequences of electrical faults due 
to fires.

f. When it is shown that a fire involving a safety-related train or system 
does not propagate to its redundant counterpart, the availability of the 
redundant train is assumed.

g. In analyzing the effects of a fire on the cable tray system, it is assumed 
that if a divisionalized cable tray is affected by a fire, that the tray 
contains cables affecting engineered safeguard features.  It is also 
assumed that if only one division is affected by the fire, safe shutdown 
is assured by the other division.

h. All fires are assumed to follow the Standard Time--Temperature Curve 
given in ASTM E-119.  The relationship between fire loading and 
severity is in accordance with the NFPA Handbook, 14th edition.
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H.1.3 Structural Design Elements

The following material descriptions apply to structural elements discussed in 
Section H.3.

Concrete used for construction is a mix of limestone (carbonate) aggregate.  
Portland Cement Association states a 5.75 inch thick slab qualifies as a 3-hour fire 
barrier.  For columns and beams, 2 inches of concrete on wire mesh is sufficient for 
a 3-hour rating.  The column rating is based on tests performed by the National 
Bureau of Standards reports BMS 92 and 124.  The beam rating is extrapolated 
from the column tests, by the American Insurance Association.  Removable concrete 
slabs are assumed to be equivalent to a 3-hour rated barrier when they are a 
minimum of 6 inches thick, having a minimum 3-inch bearing in the direction of the 
span, with a maximum 6-inch by 1/4-inch thick exposed steel plate frame.

Hollow concrete block used in the construction of walls conforms to the applicable 
requirements of ASTM C-90 for Type I units for Grade NI block.  The blocks are 
autoclaved and formed from a mix containing lightweight expanded slag aggregate.  
Blocks are laid in a standard running-bond pattern with 3/8 inch thick horizontal 
and vertical mortar joints.  Heavy-duty steel truss type continuous reinforcing ties 
are provided in the horizontal joints at 16-inch on center vertically.  Illinois Brick 
Company, the supplier for LaSalle County Station, states that a 7 5/8-inch thick 
wall qualifies as a 4-hour fire barrier and an 11 5/8 inch thick wall qualifies as a 
fire barrier for more than 4 hours.  A 3-hour fire rating on columns is obtained by a 
4 inch hollow concrete block covering filled solid with grout.  This is based on 
information from the American Insurance Association.

Solid concrete block used in the construction of walls conforms to the applicable 
requirements of ASTM C-145 for Type I units and for Grade N-I block.  The 
lightweight, concrete block weighs 100 pounds per cubic foot, with a net area of 
60%.  A 6-inch thick wall of solid autoclaved block qualifies as a 4-hour fire rated 
barrier.  High density solid concrete block weighs 140 lb/ft, with a net area of 100%.

The fire seal which is located at the top of the concrete block walls in Seismic 
Category I structures is 6-inch deep silicone foam SF-20 (see Figure H.1-1).  This 
dimension is interpolated from the E 119-73 floor test and hose stream, conducted 
by the Portland Cement Association, to be a 3-hour fire seal.  When exposed to a 
70% concentration of Halon 1301 the silicone did not react adversely.  This test was 
conducted with Bisco (manufacturer of silicone), du Pont, and Safety First (supplier 
of Halon 1301).

The fire seal which is located at the top of the concrete block walls in Seismic 
Category II structures is 1-inch thick, 12 inches deep thermafiber safing insulation 
(see Figure H.1-1).  This material is a 4 pcf density precision-preformed semi rigid 
mineral fiber felt.  The dimension is extrapolated from the ASTM E-119 test, 
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conducted by the U.S.  Gypsum Research Center, to be a 3-hour fire seal.  
Thermafiber safing insulation is rated noncombustible in accordance with ASTM E-
136 and NFPA definition.  The fire hazard classification is Flame Spread-15, Fuel 
Contribution-0, and Smoke Developed-0.  Vimasco 3IR cable coating is applied over 
the thermafiber safing insulation (Figure H.1-1) in order to provide an airtight seal.  
Locations where this occurs is indicated on the architectural design drawings.

United States Gypsum states a 4-inch thick cover of thermafiber on beams qualifies 
as a 3-hour fire barrier.  The beam rating is based on test design N-304 performed 
by Underwriters' Laboratories.  The assembly consists of a double-layer of 2-inch 
thick thermafiber mineral fireproofing attached to the beam with 12 gauge flange 
clips and clinch shields spaced a maximum 12 inches on center.  Thermafiber 
mineral fireproofing is rated noncombustible in accordance with ASTM E-136 and 
NFPA definition.  The fire hazard classification is Flame Spread-15, Fuel 
Contribution-0, and Smoke Developed-0.

The exterior roofing system, which in Section H.3 is referred to as a "UL Class "A" 
roofing" is a four-ply built-up pitch and asphalt, felt, and gravel roofing with 1-inch 
or 2-inch thick preformed board insulation.  The rating applies to roof coverings 
which are effective against severe fire exposures and under such exposures "are not 
readily flammable and do not carry or communicate fire; afford a fairly high degree 
of fire protection to the roof deck; do not slip from position; possess no flying brand 
hazard; and do not require frequent repairs in order to maintain their fire resistive 
properties." The roof assembly meets the requirements of the Factory Mutual Class 
I system, except the purlin spacing exceeds Factory Mutual specification for decking 
spans and the perimeter of the roof insulation is not mechanically fastened to the 
deck.  Factory Mutual allows a 7-foot 6-inch span for 18 gauge wide rib decking.  
The purlin spacing at LaSalle County Station extends up to 9 feet-0 inch.  These 
deviations, however, have a negligible effect on the fire hazard properties of the roof 
construction.

The fire hazard characteristics, obtained from tests in accordance with ASTM test E-84, 
applicable to materials used at LaSalle County Station are shown in Table H.1-1.  For fire hazard 
analysis purposes, interior/floor coverings and coatings are considered non-combustible if the 
material has a structural base of noncombustible material, with a nominal depth not over 1/8-inch 
thick, and has a flame spread rating not higher than 50 as defined by ASTM E-84.  Fire 
Protection Engineering evaluates exceptions to these guidelines for acceptability on a case-by-
case basis using the NEIL criteria for interior/floor coverings and coatings

H.1.4 Design Changes and Plant Modifications

If the fire hazards analyses demonstrated the necessity of a change, the change was 
incorporated directly into the station design.  The Fire Marshal may occasionally 
add additional backup suppression not discussed in the USFAR for insurance 
and/or other purposes. Therefore, the actual amount of backup suppression located 
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in any area of the plant may exceed the suppression requirements shown in the 
UFSAR. 

H.1.5 Miscellaneous Information In the Fire Protection Report

The Fire Protection Report references certain nominal values on length of fire hose stations, CO2 

hose stations and number of fire extinguishers in a Fire Hazard Zone. One example, the FHA 
distinguishes between 50 and 100-foot fire hose stations. The nominal hose length that is 
provided in the FHA gives an idea of the general coverage area provided by the fire hose station. 
However, the hose vendors may provide a fire hose or CO2 hose with a length tolerance that does 
not physically make the hose exactly 50 or 100 feet.   The length tolerance on the fire hose or 
CO2 hose does not impact the fire brigade’s ability to extinguish a fire.   

Small amounts of transient combustibles may be brought into a fire hazard zone that would result 
in negligible changes to the combustible loading.  The UFSAR assumes 55 gallons of lube oil as 
a transient load in the majority of the fire zones. This assumption allows transient combustibles 
to be stored in fire hazard zone without compromising safety of the plant to shut down due to 
combustible loading.  

Tracking of additional manual fire protection equipment above NFPA code requirements in the 
FHA is not required. It is the discretion of the Station Fire Marshal to determine if there is a need 
to add additional manual suppression because hazards in the areas may change due to work 
processes, additional combustible loading brought into a fire zone temporarily or other reasons.   
Therefore, additional Fire Protection equipment may be brought into a fire zone based on the fire 
marshal’s evaluation of the work or materials brought into the area. 
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H.2   AREA DESIGNATIONS

For the purpose of this analysis the plant is divided into 11 fire areas.  Most of 
these areas are further divided into a number of fire zones for fire protection 
purposes.  With the exception of the refueling floor the fire areas are assigned by 
buildings as follows:

Fire Area Building

1 Refueling Floor
2 Unit 1 Reactor Building
3 Unit 2 Reactor Building
4 Auxiliary Building
5 Turbine Building
6 Radwaste Building
7 Unit 1 Diesel-Generator 

Building
8 Unit 2 Diesel-Generator 

Building
9 North (old) Service Building
10 Off-Gas Filter Building
11 South Service Building

The areas are subdivided into fire zones which are identified throughout this 
analysis by an alphanumeric number-letter-number symbol.  The first number 
refers to the fire area, as listed above, which contains the zone.  A letter is then 
assigned to each level within the fire area, starting at the uppermost floor elevation 
and descending.  For example, all zones beginning with 4C are on the third highest 
level in the auxiliary building.  These letters were assigned separately for each 
building and may not correspond to the same elevations in all buildings.  The final 
number in the identifier enumerates the unique fire zones which may be on the 
same elevation.  In cases where a single fire zone may extend over several levels of 
a building, the same letter is used to identify this zone over all the elevations it 
covers.  For example fire zone 5B1 extends over four levels in the turbine building, 
but its identification remains the same throughout.

Table H.2-1 lists all the fire zones used in this analysis.  The locations of each zone 
within the plant are shown on Figure H.2-1.

Fire Area 9 is no longer addressed by the FHA.  This area contains no safe 
shutdown or safety related equipment.  It is separate from the adjacent Fire Area 5 
by a masonry barrier with other additional fire protection features.  Refer to the 
FSAR for historical information on Fire Area 9.
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H.3  FIRE HAZARDS ANALYSIS

H.3.1  Fire Area 1: Refueling Floor

H.3.1.1  Refueling Floor – Fire Area 1

This area consists of one zone only.

Description
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Safety-Related Equipment

This area contains safety-related cable trays, but only divisional associated cables 
are contained within them.

Protection Criteria and Measures

Only manual fire fighting equipment and adequate floor drainage are provided.

Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

A Unit 1 and Unit 2 ultraviolet light detection system exists with local alarm (siren) 
annunciation and with local and remote (AEER/CR) alarm and trouble indication.  
Due to the limited concentration of combustibles and the fact that the cranes are 
locally operated, no automatic protection is provided.  The credited manual fire 
fighting equipment is shown in Table H.3-2

Design-Basis Fire

The design-basis fire results in damage to safety-related cable trays which does not 
affect the safe shutdown of the reactor.  A fire would not spread to other areas of 
the station.

H.3.2  Fire Area 2: Unit 1 Reactor Building 

The Unit 1 reactor building has been divided into 21 zones for the purpose of the 
fire hazards analysis.  These zones are listed in Table H.2-1 and shown in Figure 
H.2-1.  Each zone is discussed below.  Table H.3-1 lists the safety-related and 
radioactive equipment within each zone, and Table H.3-2 summarizes the 
combustible hazards and fire fighting capabilities present.
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H.3.2.1  - Fire Zone 2A, 

Description
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Safety-Related Equipment

This zone does not contain any safety-related equipment.

Protection Criteria and Measures

Only manual fire protection equipment is provided.

Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

The credited manual fire fighting equipment is shown in Table H.3-2.

NOTE: For hose station locations refer to the M-776 series of mechanical drawings.  
For detector locations, refer to the electrical, control and instrumentation drawings, 
1E-0-3930 through 1E-0-3939 series.

Design-Basis Fire

The design-basis fire would be contained within this zone and would have no effect 
on safety-related equipment.

H.3.2.2  - Fire Zone 2B1

Description
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Safety-Related Equipment

This zone contains the following safety-related equipment: the standby gas 
treatment system; the standby gas treatment control panel; a 480-V motor-control 
center; standby liquid control equipment; and various safety-related cables.

Protection Criteria and Measures

A deluge system is provided for the standby gas treatment system.  The cable trays 
for ESF Divisions 1 and 2 are no closer than 10 feet at their nearest point, with the 
north side of this zone containing Division 1 cabling and the south side Division 2 
cabling. Ionization detectors are provided between divisional cable trays at the 
points of closest approach.  Divisional or divisional associated cabling is routed in 
conduit when necessary to preserve the divisional separation.  Cable fire stops are 
used through all zone boundary walls.  Due to the low fire loading only automatic 
detection and manual fire protection is provided.
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Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

A temperature detector in the charcoal filter sounds an alarm in the control room.  
Manual charcoal deluge valves are operated locally and then solenoid operated 
valves are operated from the control room.  The normally manual closed isolation 
valves upstream of the deluge valve, in all cases require local actions to initiate 
water flow.  Ionization detectors are provided between divisional cable trays at the 
point of closest approach and in areas of high cable concentration.  Upon actuation 
of these detectors, alarms are received both locally and in the control room.  The 
credited manual fire fighting equipment is shown in Table H.3-2.

Design-Basis Fire

The design-basis fire would not spread from this zone due to a lack of continuity of 
combustibles.  The physical separation between divisional or divisional associated 
cables and the lack of an external energy source between them, limits the maximum 
credible fire to a single division.  The standby gas treatment system located in the 
Unit 2 reactor building serves as a backup to the Unit 1 system.  A deluge system is 
provided to extinguish a fire in the standby gas treatment system.

H.3.2.3  - Fire Zone 2B2

Description
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Safety-Related Equipment

Safety-related cabling is contained within this zone.

Protection Criteria and Measures

The cable tray for ESF Divisions 1 and 2 are no closer than 5 feet from one another 
with the north side of this zone containing Division 1 cabling and the south side 
Division 2 cabling.  Ionization detectors are provided between divisional cable trays 
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at the point of closest approach and in areas of high cable concentration.  Divisional 
or divisional associated cabling is routed in conduit when necessary to preserve the 
divisional separation.  Cable fire stops are used through all zone boundary walls. 
Only automatic detection with local and control room alarms and manual fire 
protection are provided.

Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

An ionization detector is provided between divisional cable trays at the point of 
closest approach. Upon actuation of these detectors, alarms are received both locally 
and in the control room. The credited manual fire fighting equipment is shown in 
Table H.3-2.

Design-Basis Fire

The design-basis fire would not spread from this zone due to a lack of continuity of 
combustibles.  The physical separation between divisional and divisional associated 
cables and the lack of an external energy source between them limits the maximum 
credible fire to a single division.

H.3.2.4  - Fire Zone 2C

Description
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Safety-Related Equipment

This zone contains various safety-related cables.

Protection Criteria and Measures

The cable trays for ESF Divisions 1 and 2 are no closer than 20 feet from one 
another with the north side of this zone containing Division 1 cabling and the south 
side Division 2 cabling.  Divisional or divisional associated cabling is routed in 
conduit when necessary to preserve the divisional separation.  Cable fire stops are 
used through all zone boundary walls.  Ionization detectors are provided in this 
zone.  Manual fire protection equipment is provided.
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Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

The credited manual fire fighting equipment is shown in Table H.3-2. Ionization 
detectors are provided to annunciate an alarm locally and in the control room.

Design-Basis Fire

The design-basis fire would not spread from this zone due to a lack of continuity of 
combustibles.  The physical separation between divisional and divisional associated 
cables and the lack of an external energy source between them limits the maximum 
credible fire to a single division.

H.3.2.5  - Fire Zone 2D

Description
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Safety-Related Equipment

This zone contains the Unit 1 post-LOCA hydrogen mixer and various safety-
related cables.

Protection Criteria and Measures

The cable trays for ESF Divisions 1 and 2 are no closer than 55 feet from one 
another with the north side of this zone containing Division 1 cabling and the south 
side of Division 2 cabling.

Divisional or divisional associated cabling is routed in conduit when necessary to 
preserve the divisional separation.  Cable fire stops are used through all zone 
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boundary walls.  Ionization detectors are provided in this zone.  Due to low 
combustible loading and lack of an appreciable energy source external to the 
cabling, only manual fire protection is provided.

Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

The credited manual fire fighting equipment is shown in Table H.3-2. Ionization 
detectors are provided to annunciate an alarm locally and in the control room.

Design-Basis Fire

The design-basis fire would not spread from this zone due to a lack of continuity of 
combustibles.  The physical separation between divisional and divisional associated 
cables and the lack of an external energy source between them limits the maximum 
credible fire to a single division.  The physical separation between the containment 
monitoring panels is such as to minimize the possibility of a fire affecting both 
panels.  The Unit 2 post-LOCA hydrogen mixer is redundant to Unit 1 and will not 
be affected by a fire in this zone.

H.3.2.6  - Fire Zone 2E

Description
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Safety-Related Equipment

This zone contains the reactor level and pressure instrument panels A, B, C, and D; 
a 480-V safety-related motor control center; various safety-related cables; CRD 
modules and CRD hydraulic pipe rack; and the primary containment hydrogen and 
oxygen monitoring panels A and B. This zone also contains HPCS and RHR B 
valves.

Protection Criteria and Measures

The cable trays for ESF Divisions 1 and 2 are no closer than 35 feet from one 
another with the north side of this zone containing Division 1 cabling and the south 
side Division 2 cabling.  Divisional or divisional associated cabling is routed in 
conduit when necessary to preserve the divisional separation.  Cable fire stops are 
used through all zone boundary walls.  Reactor level and pressure instrument 
panels A/C, and B/D are redundant to each other and located in opposite quadrants 
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to prevent exposure from a common fire potential.  The containment atmosphere 
monitoring panels are located at opposite ends of the building to minimize the 
possibility of both panels being exposed to a common fire potential.  Fyrquel EHC 
fluid is used in the reactor recirculation hydraulic control system.  Only manual fire 
protection is provided due to the low fire loading.

Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

The credited manual fire fighting equipment is shown in Table H.3-2. Ionization 
detectors are provided to detect a fire and annunciate an alarm locally and in the 
control room.

Design-Basis Fire

The design-basis fire would not spread from this zone due to a lack of continuity of 
combustibles.  The physical separation between divisional and divisional associated 
cables and the lack of an external energy source between them limits the maximum 
credible fire to a single division.  Physical separation is utilized to minimize the 
possibility that a fire would not affect both a primary containment atmosphere 
hydrogen and oxygen monitoring panel and its redundant counterpart.

H.3.2.7  - Fire Zone 2F

Description
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Safety-Related Equipment

This zone contains two safety-related motor-control centers and various safety-
related cables.

Protection Criteria and Measures

The cable trays for ESF Divisions 1 and 2 are no closer than 17 feet from one 
another with the north side of this zone containing Division 1 cabling and the south 
side Division 2 cabling.  Divisional or divisional associated cabling is routed in 
conduit when necessary to preserve the divisional separation.  Cable fire stops are 
used through all zone boundary walls.  The portion of a Division 2 cable tray from 
nodes 1081E to 1206E is wrapped with 3 inches of Kaowool which gives it a one and 
one half hour fire rating.  The divisional motor control centers are located at 
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opposite ends of this zone to minimize the possibility of both being exposed by the 
same fire potential.  Automatic fire detectors are provided.  Manual fire protection 
equipment and floor drains are also provided. Unit 1 Division 3 safety-related 
cables 1HP021 and 1HP022 are protected by a three hour fire wrap such that the 
function of HPCS valve 1E22-F004 may be credited given a fire in this zone.

Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

The ionization detectors sound an alarm locally and in the control room.  The 
credited manual fire fighting equipment is shown in Table H.3-2.

Design-Basis Fire

The design-basis fire would not spread from this zone due to a lack of continuity of 
combustibles.  The physical separation between divisional and divisional associated 
cables and the lack of an external energy source between them limits the maximum 
credible fire to a single division.

H.3.2.8  - Fire Zone 2G

Description
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Safety-Related Equipment

This zone contains two 480-V motor-control centers, the RHR heat exchangers, the 
jet pump instrument panels A and B, the reactor recirculation instrument panels A 
and B, the main steam flow instrument panels A and D, and various safety-related 
cables.
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Protection Criteria and Measures

The cable trays for ESF Divisions 1 and 2 are no closer than 30 feet from one 
another with the north side of this zone containing Division 1 cabling and the south 
side Division 2 cabling.  Divisional or divisional associated cabling is routed in 
conduit when necessary to preserve the divisional separation.

Cable fire stops are used through all zone boundary walls.  The various redundant 
safety-related instrument panels and motor-control centers in this zone are located 
at opposite ends of the zone in order to minimize the possibility of redundant panels 
being exposed by the same fire potential.  Automatic fire detection is provided.  
Manual fire protection and floor drains are also provided.  Unit 1 Division 3 safety-
related cables 1HP021 and 1HP022 are protected by a three hour fire wrap such 
that the function of HPCS valve 1E22-F004 may be credited given a fire in this 
zone.

Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

The ionization detectors sound an alarm locally and in the control room.  A 
sprinkler system in RR access area is provided.  Initiation of the system sounds an 
alarm in the control room.  The credited manual fire fighting equipment is shown in 
Table H.3-2.

Design-Basis Fire

The design-basis fire would not spread from this zone due to a lack of continuity of 
combustibles.  The physical separation between divisional and divisional associated 
cables and the lack of an external energy source between them limits the maximum 
credible fire to a single division.

H.3.2.9 Unit 1 - , General Floor Area -
Fire Zone 2H1

Description
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Safety-Related Equipment

This zone contains four CSCS area coolers for cooling the ECCS pump cubicles, and 
various safety-related cables.

Protection Criteria and Measures

The cable trays for ESF Divisions 1 and 2 are no closer than 50 feet from one 
another.  The north side of this zone contains Division 1 and the southeast side 
contains Division 2.  Divisional or divisional associated cabling is routed in conduit 
when necessary to preserve the divisional separation.  Cable fire stops are used 
through all zone boundary walls.  The four CSCS area coolers are located in the four 
corners of this zone.  Due to the low fire loading, only manual fire protection is 
provided.
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Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

Ionization detectors are provided to sound an alarm locally and in the control room.  
The credited manual fire fighting equipment is shown in Table H.3-2.

Design-Basis Fire

The design-basis fire would not spread from this zone due to a lack of continuity of 
combustibles.  The physical separation between divisional and divisional associated 
cables and the lack of an external energy source between them limits the maximum 
credible fire to only one corner of this zone.

H.3.2.10 Unit 1  - Fire Zone 2H2

Description
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Safety-Related Equipment

This zone contains some ESF Division 3 cabling.

Protection Criteria and Measures

This zone is surrounded on all sides by concrete walls and contains cables belonging 
to only one division.  Cable fire stops are used through all zone boundary walls.  
Ionization detectors and manual fire protection equipment are provided.

Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

Ionization detectors are provided to sound an alarm locally and in the control room. 
The credited manual fire fighting equipment is shown in Table H.3-2.

Design-Basis Fire

The design-basis fire would not spread from this cubicle.  A fire would only affect 
Division 3, leaving the redundant divisional cabling unaffected.

H.3.2.11 Unit 1  -
Fire Zone 2H3

Description
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Safety Related Equipment

This zone contains RHR heat exchanger B and some Division 2 safety-related 
cables.

Protection Criteria and Measures

This zone is surrounded on all sides by concrete walls and contain equipment and 
cables related to only one division. Cable fire stops are used through all zone 
boundary walls. Manual fire protection equipment and ionization detectors are 
provided.

Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

Ionization detectors are provided to sound an alarm locally and in the control room. 
The credited manual fire fighting equipment is shown in Table H.3-2.
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Design-Basis Fire

The design-basis fire would not spread from this cubicle due to the low fire loading.  
A fire would only affect Division 2 cables and RHR Loop B; the other divisional 
cables and RHR Loop A will not be affected.

H.3.2.12 Unit 1 -  -
Fire Zone 2H4

Description

 
 
 
 

 

 
 

 
 

  
 

 

 

 
 

Safety-Related Equipment

This zone contains a 250-Vdc motor-control center, the RCIC water leg pump, and 
various ESF Division 1 cables.
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Protection Criteria and Measures

This zone is surrounded on all sides by concrete walls and contains equipment and 
cables related to only a single division.  Cable fire stops are used through all zone 
boundary walls.  Manual fire protection equipment and ionization detectors are 
provided.

Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

Ionization detectors are provided to sound an alarm locally and in the control room.  
The credited manual fire fighting equipment is shown in Table H.3-2.

Design-Basis Fire

The design-basis fire would not spread from this cubicle due to a lack of continuity 
of combustibles.  A fire would only affect Division 1 cables and the RCIC cables.  
The RHR and HPCS would be available as a backup.

H.3.2.13 Unit 1  - Fire Zone 2H5

Description

 
 

 
 

  

 
 

 

 



LSCS-FPR

H.3-25 REV. 8

 

 

 
 

 

Safety-Related Equipment

This zone contains the RHR heat exchanger A and various ESF Division 1 cables.

Protection Criteria and Measures

This zone is surrounded on all sides by concrete walls and contains equipment and 
cables related to only one division.  Cable fire stops are used through all zone 
boundary walls.  Manual fire protection equipment and ionization detectors are 
provided.

Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

Ionization detectors are provided to sound an alarm locally and in the control room. 
The credited manual fire fighting equipment is shown in Table H.3-2.

Design-Basis Fire

The design-basis fire would not spread from this cubicle due to a lack of continuity 
of combustibles.  The fire would only affect Division 1 cables and RHR Loop A 
leaving the other RHR loops and division cables unaffected.
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H.3.2.14 Unit 1  - Fire Zone 2I1

Description

 
 

 
 

 
 

 
 

 

 

 
 

 

Safety-Related Equipment

This zone contains various safety-related cables from all three divisions.

Protection Criteria and Measures

The cable trays for ESF Divisions 1, 2, and 3 are no closer than 50 feet from one 
another.  The north side of the zone contains Division 1, the southeast side Division 
2, and the southwest side Division 3.  Divisional or divisional associated cabling is 
routed in conduit when necessary to preserve the divisional separation.  Cable fire 
stops are used through all zone boundary walls.  Ionization detectors are provided.  
Only manual fire protection is provided.
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Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

Ionization detectors are provided to sound an alarm locally and in the control room.  
The credited manual fire fighting equipment is shown in Table H.3-2.

Design-Basis Fire

The design-basis fire would not spread from this zone due to a lack of continuity of 
combustibles.  The physical separation between divisional and divisional associated 
cables and the lack of an external energy source between them limits the maximum 
credible fire to a single division.

H.3.2.15 Unit 1 - Fire Zone 2I2

Description
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Safety-Related Equipment

This zone contains the HPCS pump, the HPCS water leg pump, the HPCS 
instrumentation panel, and various ESF Division 3 cables.

Protection Criteria and Measures

This zone is surrounded on all sides by concrete walls and contains equipment and 
cables related to only one division.  Cable fire stops are used through all zone 
boundary walls.  Manual fire protection equipment and ionization detectors are 
provided.

Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

The credited manual fire fighting equipment is shown in Table H.3-2.
Fire detection is by ionization type smoke detectors in both the HPCS pump room 
and the CRD pump room, which alarm locally and in the control room.

Design-Basis Fire

The design-basis fire would not spread from this cubicle due to a lack of continuity 
of combustibles.  A fire in this zone would not affect the two other safety divisions, 
nor would it affect the LPCS, ADS, or RHR systems.

H.3.2.16 Unit 1 -  - Fire Zone 2I3

Description
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2H3.  Because of the many openings, the ceiling slab is not fire rated.

This cubicle communicates with the area above (fire zone 2H3) and is ventilated in 
a similar manner.  Temperatures are maintained between 65° F and 122° F.

Safety-Related Equipment

This zone contains RHR pumps B and C, the RHR water leg pump, RHR 
instrument panel, and various ESF Division 2 cables.

Protection Criteria and Measures

This zone is surrounded on all sides by concrete walls and contains equipment and 
cables related to only one division.  Cable fire stops are used through all zone 
boundary walls.  Manual fire protection equipment and ionization detectors are 
provided.

Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

Ionization detectors are provided to sound an alarm locally and in the control room.  
The credited manual fire fighting equipment is shown in Table H.3-2.

Design-Basis Fire

The design-basis fire would not spread from this cubicle due to a lack of continuity 
of combustibles.  A fire in this zone would not affect the two other safety divisions 
nor would it affect the redundant loop A of the RHR system.
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H.3.2.17 Unit 1 -  - Fire Zone 2I4

Description

 

 

 

 

 
 

 

 

 

Safety-Related Equipment

This zone contains the LPCS pump; LPCS water leg pump; RCIC pump, turbine, 
and condenser; RCIC instrumentation panels; LPCS instrumentation panel; and 
various ESF Division 1 cables.

Protection Criteria and Measures

This zone is surrounded on all sides by concrete walls and contains equipment and 
cables related to only one division.  Cable fire stops are used through all zone 
boundary walls.  Manual fire protection equipment and ionization detectors are 
provided.

Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading
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See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

Ionization detectors are provided to sound an alarm locally and in the control room. 
The credited manual fire fighting equipment is shown in Table H.3-2.

Design-Basis Fire

The design-basis fire would not spread from this cubicle due to a lack of continuity 
of combustibles.  A fire in this zone would not affect RHR loops B and C, the HPCS 
system, or Division 2 and 3 cables.

H.3.2.18 Unit 1 -  - Fire Zone 2I5

Description

 

 
 

 

 

 

 

 

Safety-Related Equipment

This zone contains RHR pump A, the RHR instrumentation panel A, and various 
ESF Division 1 cables.

Protection Criteria and Measures
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This zone is surrounded on all sides by concrete walls and contains equipment and 
cables related to only one division.  Cable fire stops are used through all zone 
boundary walls.  Manual fire protection equipment and ionization detectors are 
provided.

Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

Ionization detectors are provided to sound an alarm locally and in the control room. 
The credited manual fire fighting equipment is shown in Table H.3-2.

Design-Basis Fire

The design-basis fire would not spread from this cubicle due to a lack of continuity 
of combustibles.  A fire in this zone would not affect the redundant RHR pumps B 
and C nor Division 2 and 3 cabling.

H.3.2.19 Unit 1  - Fire Zone 2I6

Description
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Safety-Related Equipment

This zone does not contain any safety-related equipment.

Protection Criteria and Measures

Due to the negligible combustible loading only manual fire protection equipment is 
provided.

Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

Ionization detectors are provided to sound an alarm locally and in the control room.  
The credited manual fire fighting equipment is shown in Table H.3-2.

Design-Basis Fire

The design-basis fire would not spread from this zone due to the negligible fire 
loading and would not affect any safety-related equipment.

H.3.2.20 Unit 1  - Fire Zone 2J

Description
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Safety-Related Equipment

This zone contains the reactor pressure vessel, safety-related valves, the ADS 
valves, one set of main steam isolation valves, and various safety-related cables.

Protection Criteria and Measures

The cable trays for ESF Divisions 1 and 2 are no closer than 10 feet from one 
another with the north side of this zone containing Division 1 cabling and the south 
side Division 2 cabling.  Divisional or divisional associated cabling is routed in 
conduit when necessary to preserve the divisional separation.  Automatic ionization 
detectors which alarm locally and in the control room are provided.  The RHR 
containment spray system can be used as a deluge system.  Manual fire protection 
equipment is normally brought into the containment during maintenance.   

Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detection Capabilities

See Protection Criteria and Measures.

Design-Basis Fire

The design-basis fire would not spread from this zone due to a lack of continuity of 
combustibles.  The physical separation between divisional and divisional associated 
cables and the lack of an external energy source between them limits the maximum 
credible fire to a single division permitting the other division to function as a 
redundant backup.  A redundant set of main steam isolation valves are located in 
zone 2K.  These will not be affected by a fire in zone 2J.
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H.3.2.21 Unit 1 -  - Fire Zone 2K

Description
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Safety-Related Equipment

This zone contains safety-related conduit, electrical equipment, and the main steam 
and feedwater isolation valves.

Protection Criteria and Measures

This zone is surrounded by concrete walls and does not contain combustibles.  
Manual fire protection is provided.  Local temperature detector is provided which 
measures MSIV leakage and would thus detect any temperature increase if a fire 
occurs in this area.

Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

The credited manual fire fighting equipment is shown in Table H.3-2.

Design-Basis Fire

A design-basis fire is not considered due to an absence of combustibles.

H.3.3 Fire Area 3: Unit 2 Reactor Building 
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H.3.3.1  - Fire Zone 3A 

Description

With the exception of orientation, this zone is similar in construction to fire zone 2A 
described in subsection H.3.2.1, except that two floor drains are provided in this 
zone.

Safety-Related Equipment

This zone does not contain any safety-related equipment 

Protection Criteria and Measures

Only manual fire protection equipment is provided.

Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

The credited manual fire fighting equipment is shown in Table H.3-2.

Design-Basis Fire

See Subsection H.3.2.1.

H.3.3.2  - Fire Zone 3B1

Description

With the exception of orientation, this zone is similar in construction to fire zone 
2B1.  (See Subsection H.3.2.2.)
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Safety-Related Equipment

This zone contains the following safety-related equipment: the standby gas 
treatment system; the standby gas treatment control panel; a 480-V motor-control 
center; standby liquid control equipment; and various safety-related cables.

Protection Criteria and Measures

A deluge system is provided for the standby gas treatment system.  The cable trays 
for ESF Divisions 1 and 2 are no closer than 10 feet at their nearest point, with the 
north side of this zone containing Division 1 cabling and the south side Division 2 
cabling.  Ionization detectors are provided between divisional cable trays at the 
points of closest approach.  Divisional or divisional associated cabling is routed in 
conduit when necessary to preserve the divisional separation.  Cable fire stops are 
used through all zone boundary walls.  Due to the low fire loading only automatic 
detection and manual fire protection is provided.

Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

The credited manual fire fighting equipment is shown in Table H.3-2.

Design-Basis Fire

See Subsection H.3.2.2

H.3.3.3  - Fire Zone 3B2

Description

With the exception of orientation, this zone is similar in construction to fire zone 
2B2 described in Subsection H.3.2.3, except that five floor drains are provided in 
this zone.

Safety-Related Equipment

Safety-related cabling is contained within this zone.
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Protection Criteria and Measures

The cable tray for ESF Divisions 1 and 2 are no closer than 5 feet from one another 
with the north side of this zone containing Division 1 cabling and the south side 
Division 2 cabling.  Ionization detectors are provided between divisional cable trays 
at the point of closest approach and in areas of high cable concentration.  Divisional 
or divisional associated cabling is routed in conduit when necessary to preserve the 
divisional separation.  Cable fire stops are used through all zone boundary walls. 
Only automatic detection with local and control room alarms and manual fire 
protection are provided.

Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

The credited manual fire fighting equipment is shown in Table H.3-2.

Design-Basis Fire

See Subsection H.3.2.3.

H.3.3.4  - Fire Zone 3C

Description

With the exception of orientation, this zone is similar in construction to fire zone 
2C. (See Subsection H.3.2.4.)

Safety-Related Equipment

This zone contains various safety-related cables 

Protection Criteria and Measures

The cable trays for ESF Divisions 1 and 2 are no closer than 20 feet from one 
another with the north side of this zone containing Division 1 cabling and the south 
side Division 2 cabling.  Divisional or divisional associated cabling is routed in 
conduit when necessary to preserve the divisional separation.  Cable fire stops are 
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used through all zone boundary walls.  Ionization detectors are provided in this 
zone.  Manual fire protection equipment is provided.

Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

The credited manual fire fighting equipment is shown in Table H.3-2.

Design-Basis Fire

See Subsection H.3.2.4.

H.3.3.5 Unit 2 -  - Fire Zone 3D

Description

With the exception of orientation, this zone is similar in construction to fire zone 
2D.  (See Subsection H.3.2.5.).  This zone also includes the Setpoint Verification 
Device Room (Elev.  799' 8").  This room is monitored by an ionization type detector 
which alarms both locally and in the control room upon actuation.

Safety-Related Equipment

This zone contains various safety-related cables.

Protection Criteria and Measures

The cable trays for ESF Divisions 1 and 2 are no closer than 55 feet from one 
another with the north side of this zone containing Division 1 cabling and the south 
side of Division 2 cabling.

Divisional or divisional associated cabling is routed in conduit when necessary to 
preserve the divisional separation.  Cable fire stops are used through all zone 
boundary walls.  Ionization detectors are provided in this zone.  Due to low 
combustible loading and lack of an appreciable energy source external to the 
cabling, only manual fire protection is provided.
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Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

The credited manual fire fighting equipment is shown in Table H.3-2.

Design-Basis Fire

See Subsection H.3.2.5.  (However, Unit 2 hydrogen mixer is not in this zone.)

H.3.3.6 Unit 2 -  - Fire Zone 3E

Description

With the exception of orientation, this zone is similar in construction to fire zone 
2E.  (See Subsection H.3.2.6.)

Safety-Related Equipment

This zone contains the reactor level and pressure instrument panels A, B, C, and D; 
a 480-V safety-related motor control center; various safety-related cables; CRD 
modules and CRD hydraulic pipe rack; and the primary containment hydrogen and 
oxygen monitoring panels A and B and the Unit 2 hydrogen mixer).

Protection Criteria and Measures

The cable trays for ESF Divisions 1 and 2 are no closer than 35 feet from one 
another with the north side of this zone containing Division 1 cabling and the south 
side Division 2 cabling.  Divisional or divisional associated cabling is routed in 
conduit when necessary to preserve the divisional separation.  Cable fire stops are 
used through all zone boundary walls.  Reactor level and pressure instrument 
panels A/C, and B/D are redundant to each other and located in opposite quadrants 
to prevent exposure from a common fire potential.  The containment atmosphere 
monitoring panels are located at opposite ends of the building to minimize the 
possibility of both panels being exposed to a common fire potential.  Fyrquel EHC 
fluid is used in the reactor recirculation hydraulic control system.  Only manual fire 
protection is provided due to the low fire loading.
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Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

The credited manual fire fighting equipment is shown in Table H.3-2.

Design-Basis Fire

See Subsection H.3.2.6.  (The Unit 2 hydrogen mixer is in this zone; however, a fire 
will not affect the redundant mixer.)

H.3.3.7 Unit 2 -  - Fire Zone 3F

Description

With the exception of orientation, this zone is similar in construction to fire zone 2F 
described in Subsection H.3.2.7 except that none of the Division 2 cable trays are 
provided with Kaowool wrap in this zone.

Safety-Related Equipment

This zone contains two safety-related motor-control centers and various safety-
related cables.

Protection Criteria and Measures

The cable trays for ESF Divisions 1 and 2 are no closer than 17 feet from one 
another with the north side of this zone containing Division 1 cabling and the south 
side Division 2 cabling.  Divisional or divisional associated cabling is routed in 
conduit when necessary to preserve the divisional separation.  Cable fire stops are 
used through all zone boundary walls. The divisional motor control centers are 
located at opposite ends of this zone to minimize the possibility of both being 
exposed by the same fire potential.  Automatic fire detectors are provided.  Manual 
fire protection equipment and floor drains are also provided.

Combustible Materials

See the combustible loading Table H.3-2.
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Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

The credited manual fire fighting equipment is shown in Table H.3-2.

Design-Basis Fire

See Subsection H.3.2.7.

H.3.3.8 Unit 2 -  - Fire Zone 3G

Description

With the exception of the orientation, this zone is similar in construction to fire 
zone 2G.  (See Subsection H.3.2.8.)

Safety-Related Equipment

This zone contains two 480-V motor-control centers, the RHR heat exchangers, the 
jet pump instrument panels A and B, the reactor recirculation instrument panels A 
and B, the main steam flow instrument panels A and D, and various safety-related 
cables

Protection Criteria and Measures

The cable trays for ESF Divisions 1 and 2 are no closer than 30 feet from one 
another with the north side of this zone containing Division 1 cabling and the south 
side Division 2 cabling.  Divisional or divisional associated cabling is routed in 
conduit when necessary to preserve the divisional separation.

Cable fire stops are used through all zone boundary walls.  The various redundant 
safety-related instrument panels and motor-control centers in this zone are located 
at opposite ends of the zone in order to minimize the possibility of redundant panels 
being exposed by the same fire potential.  Automatic fire detection is provided.  
Manual fire protection and floor drains are also provided.

Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading
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See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

The credited manual fire fighting equipment is shown in Table H.3-2.
Since Zone 3G does not contain a railroad access, no automatic sprinkler system is 
provided.

Design-Basis Fire

See Subsection H.3.2.8.

H.3.3.9 Unit 2 -  -
Fire Zone 3H1

Description

With the exception of orientation, this zone is similar in construction to fire zone 
2H1.  (See Subsection H.3.2.9.)

Safety-Related Equipment

See Subsection H.3.2.9.

Protection Criteria and Measures

See Subsection H.3.2.9.

Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

The credited manual fire fighting equipment is shown in Table H.3-2.

Design-Basis Fire

See Subsection H.3.2.9
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H.3.3.10 Unit 2  - Fire Zone 3H2

Description

With the exception of orientation, this zone is similar in construction to fire zone 
2H2 described in  Subsection H.3.2.10, except that there are four 6-inch high 
concrete curbs around openings in the floor slab for this zone.

Safety-Related Equipment

This zone contains some ESF Division 3 cabling.

Protection Criteria and Measures

Manual fire protection equipment is provided.

Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

The credited manual fire fighting equipment is shown in Table H.3-2.

Design-Basis Fire

The design-basis fire would not spread from this cubicle.  A fire would only affect 
Division 3, leaving the redundant divisional cabling unaffected.

H.3.3.11 Unit 2  -
Fire Zone 3H3

Description

With the exception of orientation, this zone is similar in construction to fire zone 
2H3.  (See Subsection H.3.11.)

Safety-Related Equipment

This zone contains RHR heat exchanger B and some Division 2 safety-related 
cables.
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Protection Criteria and Measures

This zone is surrounded on all sides by concrete walls and contain equipment and 
cables related to only one division. Cable fire stops are used through all zone 
boundary walls. Manual fire protection equipment and ionization detectors are 
provided.

Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

The credited manual fire fighting equipment is shown in Table H.3-2.

Design-Basis Fire

See Subsection H.3.2.11.

H.3.3.12 Unit 2  -
Fire Zone 3H4

Description

With the exception of orientation, this zone is similar in construction to fire zone 
2H4.  (See Subsection H.3.2.12.)

Safety-Related Equipment

See Subsection H.3.2.12.

Protection Criteria and Measures

See Subsection H.3.2.12.

Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading
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See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

The credited manual fire fighting equipment is shown in Table H.3-2.

Design-Basis Fire

See Subsection H.3.2.12.

H.3.3.13 Unit 2  - Fire Zone 3H5

Description

With the exception of orientation, this zone is similar in construction to fire zone 
2H5.  (See Subsection H.3.2.13.)

Safety-Related Equipment

This zone contains the RHR heat exchanger A and various ESF Division 1 cables 

Protection Criteria and Measures

This zone is surrounded on all sides by concrete walls and contains equipment and 
cables related to only one division.  Cable fire stops are used through all zone 
boundary walls.  Manual fire protection equipment and ionization detectors are 
provided.

Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

The credited manual fire fighting equipment is shown in Table H.3-2.

Design-Basis Fire

See Subsection H.3.2.13.
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H.3.3.14 Unit 2 General Area -  - Fire Zone 3I1

Description

With the exception of orientation, this zone is similar in construction to fire zone 
2I1.  (See Subsection H.3.2.14.)

Safety-Related Equipment

This zone contains various safety-related cables from all three divisions.

Protection Criteria and Measures

The cable trays for ESF Divisions 1 and 2 are no closer than 30 feet from one 
another with the north side of this zone containing Division 1 cabling and the south 
side Division 2 cabling.  Divisional or divisional associated cabling is routed in 
conduit when necessary to preserve the divisional separation.

Cable fire stops are used through all zone boundary walls.  The various redundant 
safety-related instrument panels and motor-control centers in this zone are located 
at opposite ends of the zone in order to minimize the possibility of redundant panels 
being exposed by the same fire potential.  Automatic fire detection is provided.  
Manual fire protection and floor drains are also provided.

Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

The credited manual fire fighting equipment is shown in Table H.3-2.

Design-Basis Fire

See Subsection H.3.2.14.
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H.3.3.15 Unit 2  - Fire Zone 3I2

Description

With the exception of orientation, this zone is similar in construction to fire zone 
2I2.  (See Subsection H.3.2.15.)

Safety-Related Equipment

See Subsection H.3.2.15.

Protection Criteria and Measures

See Subsection H.3.2.13.

Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

The credited manual fire fighting equipment is shown in Table H.3-2.

Design-Basis Fire

See Subsection H.3.2.15.

H.3.3.16 Unit 2  - Fire Zone 3I3

Description

With the exception of orientation, this zone is similar in construction to fire zone 
2I3.  (See Subsection H.3.2.16.)

Safety-Related Equipment

This zone contains the ESF: Division-1 switchgears, motor-control centers, 
batteries, and dc power supplies.

Protection Criteria and Measures
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This zone is surrounded on all sides by concrete walls and contains equipment and 
cables related to only one division.  Cable fire stops are used through all zone 
boundary walls.  Manual fire protection equipment and ionization detectors are 
provided.

Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

The credited manual fire fighting equipment is shown in Table H.3-2.

Design-Basis Fire

See Subsection H.3.2.16.

H.3.3.17 Unit 2  - Fire Zone 3I4

Description

With the exception of orientation, this zone is similar in construction to fire zone 
2I4.  (See Subsection H.3.2.17.)

Safety-Related Equipment

This zone contains the LPCS pump; LPCS water leg pump; RCIC pump, turbine, 
and condenser; RCIC instrumentation panels; LPCS instrumentation panel; and 
various ESF Division 1 cables.

Protection Criteria and Measures

This zone is surrounded on all sides by concrete walls and contains equipment and 
cables related to only one division.  Cable fire stops are used through all zone 
boundary walls.  Manual fire protection equipment and ionization detectors are 
provided.

Combustible Materials

See the combustible loading Table H.3-2.
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Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

The credited manual fire fighting equipment is shown in Table H.3-2.

Design-Basis Fire

See Subsection H.3.2.17.

H.3.3.18 Unit 2  - Fire Zone 3I5

Description

With the exception of orientation, this zone is similar in construction to fire zone 
2I5.  (See Subsection H.3.2.18.)

Safety-Related Equipment

This zone contains RHR pump A, the RHR instrumentation panel A, and various 
ESF Division 1 cables.

Protection Criteria and Measures

This zone is surrounded on all sides by concrete walls and contains equipment and 
cables related to only one division.  Cable fire stops are used through all zone 
boundary walls.  Manual fire protection equipment and ionization detectors are 
provided.

Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

The credited manual fire fighting equipment is shown in Table H.3-2.
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Design-Basis Fire

See Subsection H.3.2.18.

H.3.3.19 Unit 2  - Fire Zone 3I6

Description

With the exception of orientation, this zone is similar in construction to fire zone 
2I6.  (See Subsection H.3.2.19.)

Safety-Related Equipment

See Subsection H.3.2.19.

Protection Criteria and Measures

See Subsection H.3.2.19.

Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

The credited manual fire fighting equipment is shown in Table H.3-2.

Design-Basis Fire

See Subsection H.3.2.19.

H.3.3.20 Unit 2  - Fire Zone 3J

Description

With the exception of orientation, this zone is similar in construction to fire zone 2J.  
(See Subsection H.3.2.20.)

Safety-Related Equipment
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This zone contains the reactor pressure vessel, safety-related valves, the ADS 
valves, one set of main steam isolation valves, and various safety-related cables.

Protection Criteria and Measures

The cable trays for ESF Divisions 1 and 2 are no closer than 10 feet from one 
another with the north side of this zone containing Division 1 cabling and the south 
side Division 2 cabling.  Divisional or divisional associated cabling is routed in 
conduit when necessary to preserve the divisional separation.  Automatic ionization 
detectors which alarm locally and in the control room are provided.  The RHR 
containment spray system can be used as a deluge system.  Manual fire protection 
equipment is normally brought into the containment during maintenance.   

Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

The credited manual fire fighting equipment is shown in Table H.3-2.

Design-Basis Fire

See Subsection H.3.2.20.

H.3.3.21 Unit 2 - Fire Zone 3K

Description

With the exception of orientation, this zone is similar in construction to fire zone 
2K.  (See Subsection H.3.2.21.)

Safety-Related Equipment

This zone contains safety-related conduit, electrical equipment, and the main steam 
and feedwater isolation valves.

Protection Criteria and Measures
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This zone is surrounded by concrete walls and does not contain combustibles.  
Manual fire protection is provided.  Local temperature detector is provided which 
measures MSIV leakage and would thus detect any temperature increase if a fire 
occurs in this area.

Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

The credited manual fire fighting equipment is shown in Table H.3-2.

Design-Basis Fire

See Subsection H.3.2.21.
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H.3.4 Fire Area 4: Auxiliary Building – Units 1 and 2

The auxiliary building is common to Units 1 and 2.  It has been divided into 18 
zones for the purpose of the fire hazards analysis.  These zones are listed in Table 
H.2-1 and shown in Figure H.2-1.  Each zone is discussed in the following.  The 
entire building structure is constructed of protected, noncombustible materials.  
Table H.3-1 lists the safety-related and radioactive equipment combined within 
each zone, and Table H.3-2 summarizes the combustible hazards and fire fighting 
capabilities present.

H.3.4.1  -
Fire Zone 4A 

Description
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Safety-Related Equipment

This zone contains HVAC safety-related equipment and ductwork, and the reactor 
building isolation dampers control panels.

Protection Criteria and Measures

A fire in this zone would be small and localized.  Manual fire protection equipment 
and floor drainage are provided, and ionization detectors are provided in the 
switchgear area to annunciate an alarm locally and in the control room.
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Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

No automatic protection equipment is provided.  Fire detection is provided in the 
switchgear area which alarms locally and in the control room.  The credited manual 
fire fighting equipment is shown in Table H.3-2.

Design-Basis Fire

The design-basis fire would have no effect on safety-related equipment and would 
be contained within this zone due to the low combustible loading.  A fire would not 
propagate to the zone below through the open stairway because of the low 
combustible loadings and the nature of the combustibles in both zones.

H.3.4.2  -
Fire Zone 4B 

Description
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Safety-Related Equipment

This zone contains the following safety-related ventilation equipment including the 
necessary power, control, and instrumentation cabling:

a. auxiliary electric equipment room ventilation system,
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b. control room ventilation system,

c. control room emergency makeup filters, and

d. reactor building isolation dampers.

It also contain, the standby gas vent monitoring panel.

Protection Criteria and Measures

Deluge systems are provided for the safety-related charcoal ventilation filters.  The 
remaining combustible loading in this zone is low; therefore, a fire would be small 
and localized.  Manual fire protection equipment and drainage systems are 
provided.

Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

Temperature detectors are located inside of the control room supply air filters, 
auxiliary electric room supply air filters, control room emergency makeup filter, and 
primary containment purge air filters which sound an alarm in the control room on 
high temperature.  Ionization type detectors are also provided in the switchgear 
area, and these alarm locally and in the control room upon actuation.

Deluge systems are provided for the charcoal filters.  Manual charcoal deluge valves 
are operated locally and then solenoid operated valves are operated from the control 
room.  The normally manual closed isolation valves upstream of the deluge valve, in 
all cases require local actions to initiate water flow. Due to the limited 
concentration of combustibles no automatic protection equipment is provided.  The 
credited manual fire fighting equipment is shown in Table H.3-2.

Design-Basis Fire

A fire in a ventilation filter unit would render that unit inoperative; however, the 
fire could not credibly spread from a ventilation filter unit to another piece of 
equipment.  Physically separation is utilized in this zone.  Therefore, the maximum 
credible fire could not affect more than one ventilation train at a time.  A fire would 
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not propagate to other levels through the open stairway because of the low 
combustible loadings and the nature of the combustibles in all areas concerned.

H.3.4.3  - Fire Zone 4C1

Description
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Safety-Related Equipment

The control room is the primary control center for the station.  All safety-related 
systems, reactor shutdown, and cooling systems have indication and control in this 
zone.  The Division 1 instrumentation and control cabling is spread above the 
louverall ceiling.

Protection Criteria and Measures

The control room is important to safe reactor operation.  Because of the 
consequences that would result in the event of a design-basis fire, the defense-in-
depth concept has been imposed in such a manner as to emphasize:

a. the minimization of any probability of ignition occurring, and

b. the rapid detection and extinguishment of any postulated fire.

The control room is continuously manned.  The possibility of a fire occurring and 
developing into design-basis proportions without detection is highly unlikely.

The design criteria utilized for cable separation for the control room is described in 
Section 8.3.  Barriers separate circuits from different divisions within a panel.  A 
fire in the control room would be detected by the ionization detectors in the room 
and in the HVAC return duct, or by ionization detectors above the false ceiling, 
which alarm locally and in the control room.

Fixed automatic extinguishing systems are not supplied for the control room 
because the habitability of this room must be maintained.  Fire protection is 
accomplished by a combination of good housekeeping, fire resistant cables, fire 
detection equipment, and hand-held fire extinguishing equipment.
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Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

Ionization detectors are provided for the control room in both the ductwork and the 
room itself.  The credited manual fire fighting equipment is shown in Table H.3-2.
Emergency breathing air is also provided at the Unit 1, Unit 2 and center desk 
operating areas.

Design-Basis Fire

In postulating a design-basis fire for the control room, it is assumed that all cables 
and panels are adversely affected regard less of existing spatial separation.  The 
results of such a fire may be serious.  However, the continuously manned nature of 
the control room, and the provided separation prevents the postulated fire from 
developing into design-basis proportions.  The cabling is mainly for instrumentation 
and control.  In any case, it is not credible to assume a design-basis fire because of 
the physical arrangement of the control room.  The auxiliary equipment room 
contains the remote shutdown panels which have all the control necessary for a safe 
shutdown in the event of damage or evacuation of the main control room.  All 
remote shutdown circuits are electrically isolated from the main control room and, 
therefore, are unaffected by a loss of the control room circuits.

H.3.4.4  - Fire Zone 4C2

Description
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Safety-Related Equipment

This zone contains various safety-related cables.

Protection Criteria and Measures

Only manual fire protection and floor drains are provided.  Fire detection is 
provided in the ventilation ductwork.  A fire detection system is provided for this 
zone, which alarms locally and in the control room.

Combustible Materials
See the combustible loading Table H.3-2.

Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

An ionization detector is provided in the ductwork.  A fire detection system is 
provided for this zone.  Actuation of the detector sounds an alarms locally and in 
the control room and stops the fans.  The credited manual fire fighting equipment is 
shown in Table H.3-2.

Design-Basis Fire

The design-basis fire would be contained within this zone and have no effect on 
safety-related equipment.
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H.3.4.5  - Fire Zone 4C3

Description
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Safety-Related Equipment

This zone contains ESF Division I and ESF Division 3 control and instrumentation 
cables for Unit 2.

Protection Criteria and Measures

Only manual fire protection and floor drains are provided.  Fire detection is 
provided in the ventilation ductwork, and by ionization type detectors above the 
false ceiling which alarm locally and in the control room upon actuation.

Combustible Materials

See the combustible loading Table H.3-2..

Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

Ionization type fire detection is provided in the ventilation ductwork.  Actuation of 
the detector sounds an alarm in the control room and shuts off the fan. Ionization 
type detectors above the false ceiling are also provided, which alarm locally and in 
the control room upon actuation. The credited manual fire fighting equipment is 
shown in Table H.3-2.

Design-Basis Fire
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The design-basis fire in this zone could result in damage to some ESF Division 1 
control and instrumentation cables for Unit 2 or some ESF Division 3 control and 
instrumentation cables for Unit 2.  However, because of the irregular shape of the 
zone, the relative locations of the ESF Division 1 and ESF Division 3 cables (in 
excess of 40 feet apart and around a corner), a fire will not affect both ESF 
Divisions simultaneously and, therefore, will not impair the safe shutdown 
capability of the plant.  In addition, the ionization detection system will sound an 
alarm in the control room which will quickly bring personnel to extinguish any fire 
and prevent it from spreading.  In all cases a design-basis fire will be contained 
within the zone.

H.3.4.6  - Fire Zone 4C4

Description

 
 
 

 

 
 

 
 

 
 

 

 

 

 
 

  
 



LSCS-FPR

H.3-69 REV. 8

 

 
 
  

 

 
 

Safety-Related Equipment

This zone primarily contains balance-of-plant cables, some of which are routed in 
ESF Division 1 cable pans, and several ESF Division 2 instrumentation cables (in 
individual conduits) for Units 1 and 2, which are associated with the computer 
room's temperature control system.

Protection Criteria and Measures

Due to the relatively high cable concentration fire detection is provided for the room 
(above the false ceiling). Manual fire protection equipment is provided.

Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

Ionization type fire detection is provided in the computer room (above the false 
ceiling).  Actuation of an area detector sounds an alarm locally and in the control 
room.  The credited manual fire fighting equipment is shown in Table H.3-2.

Design-Basis Fire
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The design-basis fire in this zone could result in damage to some ESF Division 2 
instrumentation cables in Units 1 and 2.  However, because damage to these cables 
will only affect the temperature control system for the computer room itself, which 
contains no other safety-related equipment, the safe shutdown capability of the 
plant will not be impaired.  In addition an alarm in the control room will quickly 
bring personnel to extinguish any fire and prevent it from spreading.  In all cases a 
design-basis fire will be contained within the zone.

H.3.4.7  - Fire Zone 4C5

Description
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Safety-Related Equipment

This zone contains ESF Division 1 control and instrumentation cables for Unit 2 
and ESF Division 2 instrumentation cables (in individual conduits) for Units 1 and 
2 which are associated with the security control center's temperature control 
system.

Protection Criteria and Measures

Due to the relatively high cable concentration, fire detection is provided for the 
room and its associated ductwork.  Manual fire protection equipment is provided.  
Local zone ionization detectors are located above the false ceiling and alarm locally 
and in the control room.

Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

Ionization type fire detection is provided in the security control center and in its 
ductwork.  Actuation of an area or ductwork detector sounds an alarm in the control 
room.  Actuation of an area zone detector sounds an alarm locally.  Actuation of a 
ductwork detector also passes the air through a charcoal absorber.  The credited 
manual fire fighting equipment is shown in Table H.3-2.

Design-Basis Fire

The design-basis fire in this zone could result in damage to some ESF Division 1 
control and instrumentation cables for Unit 2 and some ESF Division 2 
instrumentation cables for Units 1 and 2.  However, because damage to the ESF 
Division 2 cables will only affect the temperature control system for the security 
control center alone, the remainder of ESF Division 2 will be available to safely shut 
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down the plant.  (Note that other than the ESF Division 2 cables for the security 
system control center temperature control system, no Unit 1 cables are affected by 
the design-basis fire in this zone.) In addition, the security control center is 
continuously manned and provided with an ionization detection system so that any 
fire will be quickly dealt with and prevented from spreading.  In all cases a design-
basis fire will be contained within the zone.

H.3.4.8 Unit 1  - Fire Zone 4D1

Description
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Safety-Related Equipment

Fire Zone 4D1 consists of two subzones 4D1-1 and 4D1-2. Subzone 4D1-1 contains 
Division 1 control and instrumentation cables for Unit 1.  Subzone 4D1-2 contains 
the Division 2 control and instrumentation cabling for Unit 1 leading into the 
control room.

Protection Criteria and Measures

Automatic fire detection and suppression are provided to prevent a serious fire from 
occurring.  Fire walls are used to prevent any fires from spreading.  Floor drains are 
provided to remove water from the suppression system.

Combustible Materials

See the combustible loading Table H.3-2.
Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

The cable spreading room is equipped with an automatic preaction suppression
system actuated by ionization detectors.  These detectors are sensitive enough to 
alarm at the very inception of a fire when combustion products are first being 
released. Actuation of an ionization detector causes an alarm locally and in the 
control room and trips the deluge valve filling the system with water.
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The cable spreading room suppression system is a combined spray and sprinkler 
system. Fusible link sprinkler and spray heads are located adjacent to each cable 
tray.  A heat source, such as from a fire, is required for the sprinkler and spray 
head to actuate and flood the tray.  This system is also pneumatically supervised; 
and damage to the system or actuation of the fusible link sprinkler and spray head 
actuates an alarm both locally and in the control room.  If for some reason the 
ionization detection system was not in service or failed to function, the heat of a fire 
would open a head, causing a supervisory alarm, and the deluge valve could be 
manually tripped.

The system is also electrically supervised and alarms both locally and in the control 
room upon any failure.  If there is a fire and the detectors do not function for any 
reason, the melting of the fusible links energizes an alarm both locally and in the 
control room by releasing the supervisory air pressure maintained in the piping.

The credited manual fire fighting equipment is shown in Table H.3-2.

Design-Basis Fire

The design-basis fire could possibly destroy the Division 2 control and 
instrumentation cabling for Unit 1 going into the control room.  The plant could still 
be safely shut down and cooled down using Division 1.  The fire loading is such that 
the fire would be contained in this zone.  The automatic suppression system 
precludes a fire of this magnitude from occurring.

H.3.4.9 Unit 2  - Fire Zone 4D2

Description

 
 

Safety-Related Equipment

Fire Zone 4D2 consists of two subzones 4D2-1 and 4D2-2. Subzone 4D2-1 contains 
Division 1 control and instrumentation cables for Unit 1.  Subzone 4D2-2 contains 
the Division 2 control and instrumentation cabling for Unit 1 leading into the 
control room. Fire Zone 4D2 contains two Division 3 safety- related cables.

Protection Criteria and Measures
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Automatic fire detection and suppression are provided to prevent a serious fire from occurring.  
Fire walls are used to prevent any fires from spreading.  Floor drains are provided to remove 
water from the sprinkler system. Unit 2 Division 3 safety-related cables 2HP021 and 2HP022 
are protected by a one-hour fire wrap with automatic detection and suppression such that the 
function of HPCS valve 2E22-F004 may be credited given a fire in this zone.

Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

The credited manual fire fighting equipment is shown in Table H.3-2.

Design-Basis Fire

The design-basis fire could possibly destroy the Unit 2 Division 2 control and 
instrumentation cabling going into the control

H.3.4.10  - Fire Zone 4D3 

Description
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Safety-Related Equipment

This area contains safety-related HVAC equipment which serves this zone as well 
as zones 4D1 and 4D2.  This area also contains various safety related cables. 

Protection Criteria and Measures

Automatic fire detection is provided for this zone.  Due to the limited concentration 
of combustibles only manual fire protection equipment and adequate floor drainage 
are provided.

Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

Ionization type fire detection which alarms locally and in the control room upon 
actuation is provided for this zone. The credited manual fire fighting equipment is 
shown in Table H.3-2.

Design-Basis Fire

The design-basis fire would have no effect on safety-related equipment.  Damage to 
a portion of the reactor protection system would result in a Unit 1 reactor trip.  The 
fire would be contained within this zone.
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H.3.4.11  - Fire Zone 4D4

Description

 

Safety-Related Equipment

See Subsection H.3.4.10.

Protection Criteria and Measures

See Subsection H.3.4.10.

Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

The credited manual fire fighting equipment is shown in Table H.3-2.

Design-Basis Fire

Same as Subsection H.3.4.11 but for Unit 2.

H.3.4.12 Unit 1  - Fire Zone 4E1

Description
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Safety-Related Equipment

This zone contains various safety-related cables, control panels, relay panels, and 
the remote shutdown panel for Unit 1.

Protection Criteria and Measures

Automatic fire detection is provided in the room and in its ductwork.  Fire walls are 
used to prevent the spread of fire.  Fire protection is also accomplished by a 
combination of good housekeeping, fire resistant cables, fire detection equipment, 
and hand-held fire extinguishing equipment.
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Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

A redundant ionization detection system which sounds an alarm locally and in the 
control room is provided for this zone.  An ionization detection circuit, in the 
ductwork also causes the air to be recirculated through charcoal absorber beds.  The 
credited manual fire fighting equipment is shown in Table H.3-2.

Design-Basis Fire

A credible fire in this zone would be limited to an individual panel and would not 
produce sufficient heat or flames to spread the fire.  The ionization detectors 
provided would actuate, alarming locally and in the control room, at the very 
inception of a fire bringing personnel to quickly extinguish the fire.  A fire in this 
zone would be contained by the fire barriers.

H.3.4.13 Unit 2  - Fire Zone 4E2

Description

 
 

 
 

 
 
 

 
 

 

Safety-Related Equipment
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This zone contains various safety-related control panels, relay panels, and the 
remote shutdown panel for Unit 2.

Protection Criteria and Measures

Automatic fire detection is provided in the room and in its ductwork.  Fire walls are 
used to prevent the spread of fire.  Fire protection is also accomplished by a 
combination of good housekeeping, fire resistant cables, fire detection equipment, 
and hand-held fire extinguishing equipment.

Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

The credited manual fire fighting equipment is shown in Table H.3-2.

Design-Basis Fire

See Subsection H.3.4.12.

H.3.4.14 Unit 1  - Fire Zone 4E3 

Description
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Safety-Related Equipment

This zone contains various safety related cables and the ESF Division-2 switchgear, 
motor-control centers, batteries, and dc power supply.  

Protection Criteria and Measures

Automatic fire detection and manual fire fighting are provided.  Fire barriers are 
used to prevent the spread of fire.

Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

Ionization type fire detectors that sound an alarm locally and in the control room 
are provided.  The battery room contains a photo-electric detector common to the 
zone.  The credited manual fire fighting equipment is shown in Table H.3-2.

Design-Basis Fire

The design-basis fire could remove the power for ESF-2; however, redundant ESF-1 
would be unaffected.  The maximum credible fire would be isolated to one panel and 
not produce sufficient heat or flame to spread the fire.  The ionization or photo-
electric detectors would actuate at the inception of a fire bringing personnel to 
quickly extinguish the fire.  A fire in this zone would be contained by the fire 
barriers.
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H.3.4.15 Unit 2  - Fire Zone 4E4

Description

 
 

  

 
 

 
 

 

 
   

 
 

 

Safety-Related Equipment

This zone contains various safety related cables and the ESF Division-2 switchgear, 
motor-control centers, batteries, and dc power supply.

Protection Criteria and Measures

Automatic fire detection and manual fire fighting are provided.  Fire barriers are used to prevent 
the spread of fire.  Unit 2 Division 3 safety-related cables 2HP021 and 2HP022 are protected by 
a three-hour fire wrap such that the function of HPCS valve 2E22-F004 may be credited given a 
fire in this zone.

Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

The credited manual fire fighting equipment is shown in Table H.3-2.
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Design-Basis Fire

See Subsection H.3.4.14.

H.3.4.16 Unit 1  - Fire Zone 4F1 

Description
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Safety-Related Equipment

This zone contains the ESF: Division-1 switchgears, motor-control centers, 
batteries, and dc power supplies.

Protection Criteria and Measures

Automatic fire detection and manual fire fighting are provided.  Fire barriers are 
used to prevent the spread of fire.

Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading
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See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

Ionization type fire detectors that sound an alarm locally and in the control room 
are provided.  The battery rooms contain photo-electric detectors common to the 
zone.  The credited manual fire fighting equipment is shown in Table H.3-2.

Design-Basis Fire

The design-basis fire could remove the power for ESF-1; however, redundant ESF-2 
would be unaffected.  The maximum credible fire would be isolated to one panel and 
not produce sufficient heat or flame to spread the fire.  The ionization or photo-
electric detectors would actuate at the inception of a fire bringing personnel to 
quickly extinguish the fire.  A fire in this zone would be contained by the fire 
barriers.

H.3.4.17 Unit 2  - Fire Zone 4F2

Description

 

 

Safety-Related Equipment

This zone contains various safety related cables and the ESF: Division-1 
switchgears, motor-control centers, batteries, and dc power supplies.

Protection Criteria and Measures

Automatic fire detection and manual fire fighting are provided.  Fire barriers are 
used to prevent the spread of fire.

Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities
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The credited manual fire fighting equipment is shown in Table H.3-2.

Design-Basis Fire

See Subsection H.3.4.16.

H.3.4.18  - Fire Zone 4F3

Description
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Safety-Related Equipment

This zone contains various ESF Division-1 cables for Units 1 and 2, which are 
located above the suspended ceiling.  This zone contains two Division 3 safety 
related cables. 

Protection Criteria and Measures

Automatic ionization detection and a preaction spray suppression system are provided for the 
cables above the suspended ceiling.  Fire detection is provided in the ventilation ductwork for
this zone.  Manual fire protection and floor drains are provided. Unit 2 Division 3 safety-related 
cables are protected by a three-hour fire wrap such that the function of 

 may be credited given a fire in this zone.

Combustible Materials

See the combustible loading Table H.3-2.
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Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

The ionization type detectors that are located in the ductwork sound an alarm in 
the control room.   A preaction spray suppression system is located above the 
suspended ceiling to protect the cabling located there.  An alarm sounds locally and 
in the control room. The credited manual fire fighting equipment is shown in Table 
H.3-2.

Design-Basis Fire

The design-basis fire in this zone would make several systems that are powered and 
controlled by ESF-1 inoperable.  ESF-2 would be unaffected and still provide 
redundant systems.  It is unlikely that a cable fire could destroy all of these cables 
or propagate substantially due to the automatic fire detection and suppression 
systems and the fact that this zone is usually occupied with personnel capable of 
extinguishing the fire.

H.3.5 Fire Area 5 - Turbine Building – Units 1 and 2

The turbine building is common to Units 1 and 2.  It has been divided into 36 zones 
for the purpose of the fire hazards analysis.  These zones are listed in Table H.2-1 
and shown on Figure H.2-1.  Each zone is discussed in the following subsections.  
Table H.3-1 lists the safety-related and radioactive equipment within each zone, 
and Table H.3-2 summarizes the combustible hazards and fire fighting capabilities 
present.

H.3.5.1 Unit 1  - Fire Zone 5A1

Descriptions
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Safety-Related Equipment
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This zone does not contain any safety-related equipment.

Protection Criteria and Measures

Automatic sprinkler systems are provided to prevent a serious fire from occurring.  
Fire walls are used, where possible, to prevent any fires from spreading.  Floor 
drains are provided to remove any oil leakage or sprinkler water from this zone.

Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading
See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities
All three rooms in this zone are equipped with independent automatic sprinkler
systems each designed to produce a density of 0.3 gpm/ft2 over 3000 ft2 and 0.2 
gpm/ft2 over 10,000 ft2.  The sprinkler systems alarm both locally and in the control 
room upon system actuation. The credited manual fire fighting equipment is shown 
in Table H.3-2.

Design-Basis Fire

The design-basis fire could not credibly occur within this zone because the drain 
system would remove any oil leakage in the turbine driven reactor feed pump room.  
The sprinkler systems are installed to quickly extinguish any fire.  A fire in this 
zone would have no effect on safety-related equipment.

H.3.5.2 Unit 2  - Fire Zone 5A2

Description

 

Safety-Related Equipment

This zone does not contain any safety-related equipment.

Protection Criteria and Measures
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Automatic sprinkler systems are provided to prevent a serious fire from occurring.  
Fire walls are used, where possible, to prevent any fires from spreading.  Floor 
drains are provided to remove any oil leakage or sprinkler water from this zone.

Combustible Materials

See Subsection H.3.5.1.

Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

The credited manual fire fighting equipment is shown in Table H.3-2.

Design-Basis Fire

See Subsection H.3.5.1.

H.3.5.3  - Fire Zone 5A3

Description
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Safety-Related Equipment

This zone contains safety related HVAC monitoring instrumentation.

Protection Criteria and Measures

The turbine is isolated from the auxiliary building by 3-hour fire barriers.  
Automatic preaction suppression systems are provided for the turbine bearings.  
Automatic CO2 flooding is provided for each alternator-exciter, and manual CO2

purging is provided for generator.  Automatic smoke and heat vents are installed in 
the turbine roof.  Guard pipes are used on the turbine oil piping and drains are 
provided to collect oil leakage.  Manual backup protection is also provided.  An 
excess flow check valve on the hydrogen fill line automatically isolates the storage 
tanks in the event of a line break.  Hydrogen is vented off from the generator to 
outside the station through a hydraulic back pressure valve.

This zone contains 1 1/2" oxygen piping and Oxygen Flow Control Module 1(2)P73-P200 for 
the Unit 1 and Unit 2 Hydrogen Water Chemistry (HWC) Systems. All oxygen piping is 
protected against unmitigated leakage by an excess flow check valve installed at the oxygen 
storage site. A vent line to the Turbine building exterior is provided for each unit to reduce the 
potential of forming oxygen rich areas during performance of maintenance and surveillance to 
the oxygen piping or components.

Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

(See Protection Criteria and Measures).  The turbine bearing preaction sprinkler 
system deluge valve and the alternator-exciter CO2 systems can be actuated either 
automatically (utilizing heat detectors) or manually.  Both systems activate alarms 
locally and in the control room up on actuation.  Generator hydrogen purity and 
temperature readings/alarms are monitored at the local panel and in the control 
room. The credited manual fire fighting equipment is shown in Table H.3-2.

Design-Basis Fire

The design-basis fire would be contained within the turbine building.  It is possible 
for oil, in the unlikely event of a line rupture, to leak down to the zone below; 
however, that zone is completely protected by automatic suppression.  The 
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automatic suppression are designed to extinguish an oil fire and the automatic 
smoke and heat vents would prevent heat from building up and causing any flash 
over.

H.3.5.4  - Fire Zone 5A4

Description
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Safety-Related Equipment

This zone primarily contains balance-of-plant cables; however, some ESF Division-2 
control and instrumentation cables are present.

Protection Criteria and Measures

Automatic fire detection is provided due to the relatively high cable concentration.  
Because the number of safety-related cables and power cables in this zone is low, 
only manual fire protection is provided.

Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

Automatic ionization detection which alarms locally and in the control room is 
provided for this zone.  The credited manual fire fighting equipment is shown in 
Table H.3-2.

Design-Basis Fire

The design-basis fire could result in damage to some ESF-2 control and 
instrumentation cables; however, the redundant ESF-1 will not be affected.  The 
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ionization detection system will sound an alarm locally and in the control room 
which will quickly bring personnel to extinguish any fire and prevent it from 
spreading.

H.3.5.5 Unit 1  - Fire Zone 5B1

Description
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Safety-Related Equipment

This zone contains Reactor Protection System (RPS) limit switches and associated 
cables for the Turbine Control Valves and Turbine Stop Valves.
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Protection Criteria and Measures

The turbine oil lines are enclosed within guard pipes to prevent leakage.  This zone 
contains sprinkler systems each with a design density of 0.3 gpm/ft2 on all 
elevations in order to protect against the unlikely event of a turbine oil line rupture.  
Floor drains are provided on the upper elevation to remove any oil or water that 
may accumulate.  The condenser pit area is designed to contain and prevent the 
spread of any oil or water that may accumulate.  Manual back up protection is also 
provided.

Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

Automatic sprinkler protection designed to produce a density of 0.3 gpm/ft2 over 
3,000 ft2 and 0.2 gpm/ft2 over 10,000 ft2 is provided on all levels in this fire zone.  
Upon actuation, each sprinkler system alarms both locally and in the control room.  
The credited manual fire fighting equipment is shown in Table H.3-2.

Design Basis Fire

Any fires would be contained within this zone and have no effect on safety-related 
equipment.  The automatic sprinkler systems are designed to quickly extinguish 
any fires.

H.3.5.6 Unit 2  - Fire Zone 5B2

Description

 

Safety-Related Equipment

This zone contains Reactor Protection System (RPS) limit switches and associated 
cables for the Turbine Control Valves and Turbine Stop Valves.

Protection Criteria and Measures
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The turbine oil lines are enclosed within guard pipes to prevent leakage.  This zone 
contains sprinkler systems each with a design density of 0.3 gpm/ft2 on all 
elevations in order to protect against the unlikely event of a turbine oil line rupture.  
Floor drains are provided on the upper elevation to remove any oil or water that 
may accumulate.  The condenser pit area is designed to contain and prevent the 
spread of any oil or water that may accumulate.  Manual back up protection is also 
provided.

Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

The credited manual fire fighting equipment is shown in Table H.3-2.

Design-Basis Fire

See Subsection H.3.5.5.

H.3.5.7  - Fire Zone 5B3 

Description
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Safety-Related Equipment

This zone does not contain any safety-related equipment.
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Protection Criteria and Measures

An automatic deluge protection system is provided for each turbine oil tank, and 
sprinkler protection is provided for this entire zone.  The oil tanks are suspended 
over a pit which will remove any leakage or water from the deluge system via the 
drain system.  The floor is sloped to prevent oil from spreading.

Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

High temperature and rate of rise detectors sound an alarm locally and in the 
control room and actuate the turbine oil tank deluge systems.  Each deluge system 
may also be actuated manually.  Sprinkler protection with a density of 0.3 gpm/ft2

is provided for the entire zone.  Upon actuation the sprinkler system also alarms 
locally and in the control room.  The credited manual fire fighting equipment is 
shown in Table H.3-2.

Design-Basis Fire

The design-basis fire is not likely because the turbine oil tank pit would drain away 
any oil leakage.  The deluge system and sprinkler system would quickly extinguish 
any fires.  Therefore, a fire in this zone would have no effect on safety-related 
equipment.

H.3.5.8  - Fire Zone 5B4

Description
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Safety-Related Equipment

This zone does not contain equipment required to safely shut the plant down in the 
event of a fire.

Protection Criteria and Measures

Due to the limited combustible loading only manual fire fighting equipment is 
provided.  Due to the limited combustible loading and lack of safety-related 
equipment, fire protection of exposed steel and automatic protection is not provided.

Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

The credited manual fire fighting equipment is shown in Table H.3-2.

Design-Basis Fire

The design-basis fire in this zone does not affect any safe-shutdown equipment.

H.3.5.9  - Fire Zone 5B5

Description
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Safety-Related Equipment

This zone does not contain any safety-related equipment.

Protection Criteria and Measures

Due to the lack of safety-related equipment, fire protection of exposed steel and 
automatic fire protection are not provided.  Only manual fire protection equipment 
is provided.

Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

The credited manual fire fighting equipment is shown in Table H.3-2.

Design-Basis Fire

The design-basis fire would result from cable insulation burning.  A fire in this zone 
would not affect any safety-related equipment.

H.3.5.10 Unit 2  - Fire Zone 5B6

Description

 

 

 

Safety-Related Equipment
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See Subsection H.3.5.9.

Protection Criteria and Measures

See Subsection H.3.5.9.

Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

The credited manual fire fighting equipment is shown in Table H.3-2.

Design-Basis Fire

See Subsection H.3.5.9.

H.3.5.11 Unit 1  - Fire Zone 5B7

Description

 
 

 

 

Safety-Related Equipment

This zone does not contain any safety-related equipment.

Protection Criteria and Measures
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An automatic deluge system is designed to extinguish any fires.  Curbing and 
drains are provided to prevent the spread of oil.

Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

A high temperature or rate of rise detector sounds an alarm locally and in the 
control room, thereby actuating the deluge system.  The deluge system may also be 
actuated manually.  The credited manual fire fighting equipment is shown in Table 
H.3-2.

Design-Basis Fire

The design-basis fire requires the rupture of the seal oil unit.  The curbing and 
drains would prevent the spread of oil.  The smoke and heat vents would remove 
the combustion products, and the deluge system would extinguish the fire.  A fire 
would have no effect on safety-related equipment.

H.3.5.12 Unit 2  - Fire Zone 5B8

Description

 

Safety-Related Equipment

This zone does not contain any safety-related equipment.

Protection Criteria and Measures

An automatic deluge system is designed to extinguish any fires.  Curbing and 
drains are provided to prevent the spread of oil.

Combustible Materials

See the combustible loading Table H.3-2.
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Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

The credited manual fire fighting equipment is shown in Table H.3-2.

Design-Basis Fire

See Subsection H.3.5.11.

H.3.5.13 Unit 1  - Fire Zone 5B9

Description
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Safety-Related Equipment

This zone does not contain any safety-related equipment.

Protection Criteria and Measures

An automatic sprinkler system is provided to extinguish any fires.  Floor drains are 
provided to prevent oil from accumulating.  Due to the low combustible loading, lack 
of safety-related equipment, and presence of sprinklers, fire protection for the steel 
is not provided.

Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading

See the combustible loading Table H.3-2.
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Extinguishing and Detecting Capabilities

Automatic sprinkler protection with a density of 0.3 gpm/ft2 is provided.  The 
sprinkler system alarms both locally and in the control room upon system 
actuation.  The credited manual fire fighting equipment is shown in Table H.3-2.

Design-Basis Fire

The design-basis fire would largely come from electrical insulation within this zone.  
The lubrication oil will be removed by the floor drain system and any fire will be 
quickly extinguished by the sprinkler system.  Thus the design-basis fire would be 
contained within this zone and have no effect on safety- related equipment.

H.3.5.14 Unit 2  - Fire Zone 5B10

Description

 

Safety-Related Equipment

This zone does not contain any safety-related equipment.

Protection Criteria Measures

An automatic sprinkler system is provided to extinguish any fires.  Floor drains are 
provided to prevent oil from accumulating.  Due to the low combustible loading, lack 
of safety-related equipment, and presence of sprinklers, fire protection for the steel 
is not provided.

Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

The credited manual fire fighting equipment is shown in Table H.3-2.

Design-Basis Fire
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See Subsection H.3.5.13.

H.3.5.15 Unit 1  5B11 

Description

 
 

 
 

 
 

 
 

 

 
 

 

 

 
 

 
 

 
 
 

 

 

Safety-Related Equipment
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This zone does not contain safety-related equipment.

Protection Criteria and Measures

Due to the lack of safety-related equipment and normal lack of combustibles, the 
steel is not fire protected.  Only manual fire fighting equipment is provided.

Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

The credited manual fire fighting equipment is shown in Table H.3-2.

Design-Basis Fire

The design-basis fire would be contained in this zone and would have no effect on 
safety-related equipment.

H.3.5.16 Unit 2  - Fire Zone 5B12

Description

 
 

Safety-Related Equipment

This zone does not contain safety-related equipment 

Protection Criteria and Measures

Due to the lack of safety-related equipment and normal lack of combustibles, the 
steel is not fire protected.  Only manual fire fighting equipment is provided.

Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading
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See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

The credited manual fire fighting equipment is shown in Table H.3-2.

Design-Basis Fire

See Subsection H.3.5.15.

H.3.5.17  - Fire Zone 5B13 

Description
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Safety-Related Equipment

This zone contains safety-related panels .  These panels are 
provided for the control of the manual deluge system charcoal adsorber in the 
auxiliary electric equipment room.

Protection Criteria and Measures

Automatic fire detection which alarms both locally and in the control room is 
provided in this area.  Manual fire fighting equipment is provided.

Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities
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The credited manual fire fighting equipment is shown in Table H.3-2.
Automatic ionization detection, which annunciates locally and in the control room, 
is provided. A photoelectric detector is installed in the battery room.

Design-Basis Fire

A credible fire in this zone would be limited to an individual panel or the HCVS 
batteries and would not produce sufficient heat or flames to cause the spread of the 
fire.  The ionization detectors provided would activate at the very inception of a fire 
bringing personnel to quickly extinguish the fire.

H.3.5.18 Unit 1  - Fire Zone 5C1 

Description
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Safety-Related Equipment

This zone does not contain any safety-related equipment.

Protection Criteria and Measures

Due to the lack of safety-related equipment and the normal lack of combustibles, 
the steel is not fire protected.  Manual fire protection equipment is provided.

Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

The credited manual fire fighting equipment is shown in Table H.3-2.

Design-Basis Fire

The design-basis fire would be contained in this zone and have no effect on safety-
related equipment.

H.3.5.19 Unit 2  - Fire Zone 5C2

Description

 
 

Safety-Related Equipment

See Subsection H.3.5.18.

Protection Criteria and Measures

Due to the lack of safety-related equipment and the normal lack of combustibles, the steel is not 
fire protected. This zone contains hydrogen piping for the Unit 1 and Unit 2 Hydrogen Water 
Chemistry (HWC) Systems. This line is protected against unmitigated leakage by an excess flow 
check valve installed at the hydrogen storage site. No combustible gas detectors are installed in 
this zone due to the absence of any valves or non-welded connections.
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Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

The credited manual fire fighting equipment is shown in Table H.3-2.

Design-Basis Fire

See Subsection H.3.5.18.

H.3.5.20 Unit 1  - Fire Zone 5C3

Description
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Safety Related Equipment

This zone does not contain any safety-related equipment.

Protection Criteria and Measures

Automatic fire protection equipment is provided in this zone for the unlikely event 
of a rupture of a guarded turbine oil line.  Backup manual protection is provided.

Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

An automatic sprinkler system with a density of 0.3 gpm/ft2 over 3000 ft2 is 
provided.  Actuation of the sprinkler system sounds an alarm locally and in the 
control room.  The credited manual fire fighting equipment is shown in Table H.3-2.

Design-Basis Fire

This zone does not normally contain combustibles.  Should an oil line from the 
turbine generator rupture, the sprinkler system is provided to extinguish any fire 
that may occur.  A fire would not affect any safety-related equipment.
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H.3.5.21 Unit 2  - Fire Zone 5C4

Description

 

Safety-Related Equipment

This zone does not contain any safety-related equipment.

Protection Criteria and Measures

Automatic fire protection equipment is provided in this zone for the unlikely event 
of a rupture of a guarded turbine oil line.  Backup manual protection is provided.

Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

The credited manual fire fighting equipment is shown in Table H.3-2.

Design-Basis Fire

See Subsection H.3.5.20.

H.3.5.22 Unit 1, Number 2  - Fire Zone 5C5

Description
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Safety-Related Equipment

This zone does not contain any safety-related equipment.

Protection Criteria and Measures

Due to the low combustible loading and lack of safety-related equipment, only 
manual fire protection equipment and floor drains are provided.

Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

The credited manual fire fighting equipment is shown in Table H.3-2.

Design-Basis Fire

This zone does not normally contain combustibles.  Postulated fires would be 
contained in this zone and have no effect on safety-related equipment.
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H.3.5.23 Unit 1,  - Fire Zone 5C6

Description

 
 

 
 

 
 

 

 
 
 

 
 

 
 

 

 

Safety-Related Equipment

This zone does not contain any safety-related equipment.

Protection Criteria and Measures

Due to the lack of safety-related equipment, only manual fire fighting equipment 
and floor drains are provided.

Combustible Materials
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See the combustible loading Table H.3-2.

Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

The credited manual fire fighting equipment is shown in Table H.3-2.

Design-Basis Fire

This zone does not normally contain combustibles.  Postulated fires would be 
contained in this zone and have no effect on safety-related equipment.

H.3.5.24 Unit 2,  - Fire Zone 5C7

Description

 

Safety-Related Equipment

This zone does not contain any safety-related equipment

Protection Criteria and Measures

Due to the lack of safety-related equipment, only manual fire fighting equipment 
and floor drains are provided.

Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

The credited manual fire fighting equipment is shown in Table H.3-2.

Design-Basis Fire
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See Subsection H.3.5.23.

H.3.5.25 Unit 2  - Fire Zone 5C8

Description

 

Safety-Related Equipment

This zone does not contain any safety-related equipment.

Protection Criteria and Measures

Due to the low combustible loading and lack of safety-related equipment, only 
manual fire protection equipment and floor drains are provided.

Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

The credited manual fire fighting equipment is shown in Table H.3-2.

Design-Basis Fire

See Subsection H.3.5.22.

H.3.5.26 Unit 1  - Fire Zone 5C9

Description
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Safety-Related Equipment

This zone does not contain any safety-related equipment.

Protection Criteria and Measures

Due to the low fire loading and the lack of safety-related equipment, only manual 
fire fighting equipment and floor drains are provided.

Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

The credited manual fire fighting equipment is shown in Table H.3-2.

Design-Basis Fire

This zone does not normally contain combustibles.  Postulated fires would be 
contained in this zone and have no effect on safety-related equipment.

H.3.5.27 Unit 2  - Fire Zone 5C10
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Description

 

Safety-Related Equipment

This zone does not contain any safety-related equipment 

Protection Criteria and Measures

Due to the low fire loading and the lack of safety-related equipment, only manual 
fire fighting equipment and floor drains are provided.

Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

The credited manual fire fighting equipment is shown in Table H.3-2.

Design-Basis Fire

See Subsection H.3.5.26.

H.3.5.28  - Fire Zone Zone 5C11

Description
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Safety-Related Equipment

This zone contains a 125-V battery and its cables for Unit 2 ESF Division-1.  Power 
and instrumentation cables for the ESF Division 1 and 2 diesel generators are 
located in the two large corridor adjacent to the diesel generator building.

Protection Criteria and Measures

Automatic ionization detectors are provided in regions of high cable concentration 
and where divisional cables approach each other.  Physical separation is utilized 
between cables of different divisions.  Manual fire protection equipment is provided.
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In Zone 5C11, the cable tray crossing the corridor between the Division 2 standby diesel-
generator room (fire zone 7B2) and the Division 2 ESF switchgear room (fire zone 4E3) is 
protected by a one-hour fire wrap and an automatic preaction fire suppression system has been 
installed above the divisional cable trays in this corridor.  This zone contains hydrogen piping for 
the Unit 1 and Unit 2 Hydrogen Water Chemistry (HWC) Systems. These lines are protected 
against unmitigated leakage by an excess flow check valve installed at the hydrogen storage site. 
A single combustible gas detector is installed for each unit below the 735'-0" slab to identify 
small leaks from the hydrogen isolation valves and purge connections. These monitors are 
interlocked with the Hydrogen Isolation Panel 1(2)P73-P400 and the Hydrogen Injection Module 
1(2)P73-P100 to isolate the respective unit's hydrogen gas supply line to minimize the potential 
hydrogen gas loss inside the Turbine Building. Alarms are also provided to the HWC Control 
Panel 1(2)P73-P500 and the Control Room Panel 1(2)N62-P600 annunciators whose setpoints 
are less than or equal to 25% and     50% of the hydrogen lower explosive limit in air (4% 
hydrogen). 

Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

Automatic ionization detectors which sound an alarm locally and in the control 
room are provided in regions of high cable concentration.  The 125V Battery Room 
contains a photo-electric detector common to the Unit 2, Division 1 Switchgear 
Room Detection Zone which alarms locally and in the control room upon actuation.  
Both the Unit 1 and Unit 2 diesel generator corridors contain a preaction 
suppression system.

The credited manual fire fighting equipment is shown in Table H.3-2.

Design-Basis Fire

The design-basis fire would be contained within this zone due to the low loading.  
The fire could destroy the Unit 2 ESF-1 125-V battery and its associated cables.  
Such a fire would not affect the Unit 1 ESF-1 125-Vdc battery which is a secondary 
power source for the Unit 2 ESF-1 125-Vdc loads.  Due to the physical separation 
and lack of continuity of combustible, the fire could only affect cables of one 
division.

H.3.5.29 Unit 1  - Fire Zone 5D1 
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Description

 

 
 

 
 

 

 

 
 

 
 

 
 

 

 

Safety-Related Equipment

This zone contains the switchgear, motor-control center, 125-V battery and d-c 
power supply for Unit 1 ESF Division-3 (HPCS), and some ESF Division-3 cables.

Protection Criteria and Measures

Automatic fire detection and manual fire protection equipment are provided.

Combustible Materials
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See the combustible loading Table H.3-2.

Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

Ionization detectors are provided to sound an alarm locally and in the control room.  
The battery room contains a photo-electric detector common to the zone.  The 
credited manual fire fighting equipment is shown in Table H.3-2.

Design-Basis Fire

The design-basis fire would be contained within this zone; however, it is assumed to 
render the HPCS system inoperative.  The ionization or photo-electric detectors 
would actuate at the inception of a fire, alerting personnel to the fire.

H.3.5.30 Unit 2  - Fire Zone 5D2

Description

 

Safety-Related Equipment

This zone contains the switchgear, motor-control center, 125-V battery and d-c 
power supply for Unit 1 ESF Division-3 (HPCS), and some ESF Division-3 cables.

Protection Criteria and Measures

Automatic fire detection and manual fire protection equipment are provided.

Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities
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The credited manual fire fighting equipment is shown in Table H.3-2.

Design-Basis Fire

See Subsection H.3.5.29.

H.3.5.31  - Fire Zone 5D3 

Description

 
 

 
 

 

 

 
 

 

 

Safety-Related Equipment

This zone does not contain any safety-related equipment.

Protection Criteria and Measures

Due to the lack of safety-related equipment, only manual fire protection equipment 
is provided.

This zone contains 1" hydrogen piping for the Unit 1 Hydrogen Water Chemistry (HWC) 
System. This line is protected against unmitigated leakage by an excess flow check valve 
installed at the hydrogen storage site. No combustible gas detectors are installed in this zone due 
to the absence of any valves or non-welded connections

Combustible Materials
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See the combustible loading Table H.3-2.

Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

The credited manual fire fighting equipment is shown in Table H.3-2.

Design-Basis Fire

A fire in this zone would be contained within the zone and not affect any safety-
related equipment.  A fire could possibly spread through the open stairway to the 
zone below, however, a sprinkler system is provided in the zone below to extinguish 
any fires.

H.3.5.32  - Fire Zone 5D4 

Description

 
 

 

 
 
 

 
 

 
 
 

Safety-Related Equipment

This zone does not contain any safety-related equipment.
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Protection Criteria and Measures

Due to the low fire loading and the lack of safety-related equipment, only manual 
fire protection equipment is provided.

This zone contains 1" hydrogen piping for the Unit 2 Hydrogen Water Chemistry (HWC) 
System. This line is protected against unmitigated leakage by an excess flow check valve 
installed at the hydrogen storage site. No combustible gas detectors are installed in this zone due 
to the absence of any valves or non-welded connections. 

Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

The credited manual fire fighting equipment is shown in Table H.3-2.

Design-Basis Fire

A fire in this zone would be contained within the zone and not affect any safety-
related equipment.  A fire could possibly spread through the open stairway to the 
zone below, however, a sprinkler system is provided in the zone below to extinguish 
any fires.

H.3.5.33  - Fire Zone 5D5

Description
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Safety-Related Equipment

This zone contains 4 safety-related Reactor Building differential pressure indicators 
1(2)PDS-VR049A&B. However, these VR System components are not credited for 
safe shutdown during any fire.  This zone contains two Division 3 safety related 
cables. 

Protection Criteria and Measures

Due to the low fire loading and minimal safety-related equipment, only manual fire 
protection equipment and floor drains are provided.

Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading

See the combustible loading Table H.3-2.
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Extinguishing and Detecting Capabilities

The credited manual fire fighting equipment is shown in Table H.3-2.
Included in this zone at the South East Corner is the HRSS HVAC Filter Train 
Deluge System.   

 
 high temperature 

alarm is received locally and in the control room.  The HVAC train is located in a 
separate room, isolated from the rest of the zone.

Design-Basis Fire

The design-basis fire would be contained within the zone and have no effect on 
safety-related equipment.

H.3.5.34  - Fire Zone 5D6 

Description

 
 

 
 

 
 

 
  

 

 

Safety-Related Equipment

This zone does not contain any safety-related equipment.
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Protection Criteria and Measures

Automatic sprinkler protection is provided.  Floor drains are provided to remove oil 
spills.  Backup manual fire fighting equipment is also provided.

Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

An automatic sprinkler system designed with a density of 0.3 gpm/ft2 over the 
entire zone is provided.  Actuation of the sprinkler system sounds an alarm locally 
and in the control room.  The credited manual fire fighting equipment is shown in
Table H.3-2.

Design-Basis Fire

For the design-basis fire to occur there must be a rupture in both oil tanks; this is 
highly unlikely.  The design-basis fire could be of such energy as not to be contained 
within these 3-hour rated walls.  To prevent this floor drains are provided to remove 
any oil leakage and automatic sprinkler protection is provided to extinguish any 
fires.  A fire in this zone would not affect any safety-related equipment.

H.3.5.35 Unit 1  - Fire Zone 5E1 

Description
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Safety-Related Equipment

This zone does not contain any safety-related equipment.

Protection Criteria and Measures

Automatic sprinkler protection is provided for all four condensate pump cubicles 
and for the service aisle.  Manual fire protection equipment is also provided.  Fire 
walls are utilized to prevent the spread of fire.  Floor drains and a sump are 
provided to collect any oil leakage.

This zone contains 1" hydrogen piping for the Unit 1 Hydrogen Water Chemistry (HWC) 
System. This line is protected against unmitigated leakage by an excess flow check valve 
installed at the hydrogen storage site. A single combustible gas detector is installed in the "B" 
Condensate/Condensate Booster Pump Room below the 687'-0" slab to identify small leaks from 
the hydrogen isolation valves, purge connection or injection equipment. This monitor is 
interlocked with the Hydrogen Isolation Panel 1P73-P400 and the Hydrogen Flow Control 
Module 1P73-P100 to isolate the hydrogen gas supply line to minimize the potential hydrogen 
gas loss inside the Turbine Building. Alarms are also provided to the HWC Control Panel 1P73-
P500 and the Control Room Panel 1N62-P600 annunciators whose setpoints are less than or     
equal to 25% and 50% of the hydrogen lower explosive limit in air (4% hydrogen).
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Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

Automatic sprinkler protection with a density of 0.3 gpm/ft2 is provided for the 
condensate booster pump cubicles and for the service aisle.  Actuation of any 
sprinkler would sound an alarm locally and in the control room.  The credited 
manual fire fighting equipment is shown in Table H.3-2.

Design-Basis Fire

A design-basis fire could possibly spread to adjacent zones; however, sprinkler 
protection is provided to prevent this from happening.

This zone contains the turbine building fire sump and oil separator.  A large oil line 
rupture elsewhere in the turbine building could possibly cause the sump and 
separator to overflow.  Automatic sprinkler protection is provided to protect against 
an oil fire within this zone.

H.3.5.36 Unit 2,  - Fire Zone 5E2

Description

 

Safety-Related Equipment

This zone does not contain any safety-related equipment.

Protection Criteria and Measures

Automatic sprinkler protection is provided for all four condensate pump cubicles and for the 
service aisle. Manual fire protection equipment is also provided. Fire walls are utilized to prevent 
the spread of fire. Floor drains and a sump are provided to collect any oil leakage. This zone 
contains 1" hydrogen piping for the Unit 2 Hydrogen Water Chemistry (HWC) System. This line 
is protected against unmitigated leakage by an excess flow check valve installed at the hydrogen 
storage site. A single combustible gas detector is installed in the "C" Condensate/Condensate 
Booster Pump Room below the 687'-0" slab to identify small leaks from the hydrogen isolation 
valves, purge connection or injection equipment. This monitor is interlocked with the Hydrogen     
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Isolation Panel 2P73-P400 and the Hydrogen Flow Control Module 2P73-P100 to isolate the 
hydrogen gas supply line to minimize the potential hydrogen gas loss inside the Turbine 
Building. Alarms are also provided to the HWC Control Panel 2P73-P500 and the Control Room 
Panel 2N62-P600 annunciators whose setpoints are less than or equal to 25% and 50% of the 
hydrogen lower explosive limit in air (4% hydrogen). 

Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

The credited manual fire fighting equipment is shown in Table H.3-2.

Design-Basis Fire

See Subsection H.3.5.35.

H.3.6 Fire Area 6: Radwaste Building Fire – Units 1 and 2

The radwaste building is common to Units 1 and 2.  It has been divided into seven 
zones for the purpose of the fire hazards analysis.  These zones are listed in Table 
H.2-1 and shown in Figure H.2-1.  Each zone is discussed below.  Table H.3-1 lists 
all safety-related and radioactive equipment within each zone, and Table H.3-2 
summarizes the combustible hazards and fire fighting capabilities present.

H.3.6.1  - Fire Zone 6A 

Description
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Safety-Related Equipment

This zone does not contain any safety-related equipment.

Protection Criteria and Measures

Only manual fire protection equipment is provided.

Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading
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See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

The credited manual fire fighting equipment is shown in Table H.3-2.

Design-Basis Fire

The design-basis fire would be contained within this zone and would not affect any 
safety-related equipment.

H.3.6.2  - Fire Zone 6B1 

Description
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Safety-Related Equipment

This zone does not contain any safety-related equipment.

Protection Criteria and Measures

Automatic fire detection with alarms locally and in the main control room and 
manual fire protection equipment are provided.

Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

Ionization detectors are provided to sound an alarm locally and in the main control 
room.  The credited manual fire fighting equipment is shown in Table H.3-2.

Design-Basis Fire

The design-basis fire would not affect safety-related equipment.

H.3.6.3  - Fire Zone 6B2 

Description
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Safety-Related Equipment

This zone does not contain any safety-related equipment.

Protection Criteria and Measures
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Automatic sprinkler protection is provided for the bale storage area and the truck 
bay area.  Backup manual fire protection equipment is also provided.  Automatic 
fire detection is provided in the north intermediate storage area utilizing a smoke 
detector over the cubicle area.

Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

An automatic sprinkler system which alarms locally and in the control room upon 
actuation is provided.  The credited manual fire fighting equipment is shown in 
Table H.3-2.

Design-Basis Fire

The design-basis fire would not affect any safety-related equipment.

Planned Modifications

The addition of automatic fire detection is planned for partial modification M-1-0-
88-014-12.

H.3.6.4  - Fire Zone 6B3

Description
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Safety-Related Equipment

This zone does not contain any safety-related equipment.

Protection Criteria and Measures

There is no fire detection or fire protection equipment located in this fire zone due 
to the absence of combustible material and lack of safety-related equipment. Floor 
drains are provided and manual fire fighting equipment is available from an 
adjacent fire zone.

Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

There is no fire detection or fire protection equipment located in this Fire Zone.  
Equipment is available though from adjacent zones.

Design-Basis Fire

There is normally no combustible material in this zone to burn.

H.3.6.5 - Fire Zone 6C

Description
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Safety-Related Equipment

See Subsection H.3.6.4.

Protection Criteria and Measures

See Subsection H.3.6.4.

Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

There is no fire detection or fire protection equipment located in this Fire Zone.  
Equipment is available though from adjacent zones.

Design-Basis Fire

See Subsection H.3.6.4.

H.3.6.6  - Fire Zone 6D

Description
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Safety-Related Equipment

This zone does not contain any safety-related equipment.

Protection Criteria and Measures

Because of the low combustible loading and lack of safety-related equipment, fire 
protection is not provided for the structural steel, and only manual fire protection 
equipment and floor drains are provided.  Ionization detectors are provided for this 
zone.  Upon actuation, local and control room alarms are received.

This zone contains 1" hydrogen piping for the Unit 1 and Unit 2 Hydrogen Water Chemistry  
(HWC) Systems. These lines are protected against unmitigated leakage by an excess flow check 
valve installed at the hydrogen storage site. Two combustible gas detectors are mounted to each 
Hydrogen Flow Control Module 1(2)P73-P100 to identify small leaks from the panel mounted 
hydrogen valves and equipment. These monitors are interlocked with the respective Hydrogen 
Isolation Panel 1(2)P73-P400 and the Hydrogen Flow Control Module 1(2)P73-P100 to isolate 
the hydrogen gas supply line to minimize the potential hydrogen gas loss inside the Turbine 
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Building. Alarms are also provided to the HWC Control Panel 1(2)P73-P500 and the Control    
Room Panel 1(2)N62-P600 annunciators whose setpoints are less than or equal to 25% and 50% 
of the hydrogen lower explosive limit in air (4% hydrogen). A common vent line is provided 
from each Hydrogen Flow Control Module 1(2)P73-P100 to permit controlled filling and venting 
of the hydrogen piping prior to performing maintenance. This vent is routed to the Turbine 
Building exterior and contains a flame arrestor at its discharge.

Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

Ionization detectors are provided in cable areas to sound an alarm locally and in the 
control room.  The credited manual fire fighting equipment is shown in Table H.3-2.

Design-Basis Fire

The design-basis fire in this zone would not affect any safety-related equipment.

H.3.6.7  - Fire Zone 6E

Description
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Safety-Related Equipment

This zone contains safety-related equipment (MSIV equipment for leakage 
abandoned in this zone}.

Protection Criteria and Measures

Only manual fire protection equipment, fire walls, and floor drains are provided.  
Ionization detectors are provided in this zone.  Upon actuation, local and control 
room alarms are received.

Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

The credited manual fire fighting equipment is shown in Table H.3-2.  Upon 
actuation, local and control room alarms are received.

Design-Basis Fire

The design-basis fire would have no effect on safe shutdown equipment.

H.3.7  Fire Area 7: Diesel-Generator Building  - Unit 1

The Unit 1 diesel-generator building, fire area 7, has been divided into 15 fire 
zones.  These are listed in Table H.2-1 and shown on Figure H.2-1.  Each zone is 
discussed below.  Table H.3-1 lists the safety-related and radioactive equipment 
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within each zone, and Table H.3-2 summarizes the combustible hazards and fire 
fighting capabilities present.

H.3.7.1  - Fire Zone 7A1

Description
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Safety-Related Equipment

This zone contains safety-related ventilation equipment for fire zones 7B1, 7B4, 
7C1, 7C4, and various ESF Division 3 cables.

Protection Criteria and Measures

A fire in this area would be small and localized.  Ionization detectors and manual 
fire protection equipment and adequate floor drainage are provided.

Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

No automatic protection equipment is provided.  Ionization detectors are provided 
to sound an alarm locally and in the control room.  The credited manual fire 
fighting equipment is shown in Table H.3-2.

Design-Basis Fire

The design-basis fire could result in damage to the ventilation system serving the 
Unit 1 HPCS diesel generator increasing the ambient temperature in the HPCS 
diesel-generator room during diesel-generator operation.  The elevated ambient 
temperature could have a possible adverse affect on the diesel's instrumentation 
causing the diesel to malfunction.

H.3.7.2  - Fire Zone 7A2

Description
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Safety-Related Equipment
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This zone contains safety-related ventilation equipment for fire zones 7B2, 7B5, 
7C2, 7C5, and various ESF Division 2 cables.

Protection Criteria and Measures

A fire in this area would be small and localized.  Ionization detectors and manual 
fire protection equipment and adequate floor drainage are provided.

Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

No automatic protection equipment is provided.  Ionization detectors are provided 
to sound an alarm locally and in the control room. There is no manual fire fighting 
equipment in this fire zone.  Equipment is available though from adjacent zones.

Design-Basis Fire

The design-basis fire could result in damage to the ventilation systems serving the 
Division 2 diesel generator and RHR service water pumps 1C and 1D increasing the 
ambient temperature in the Division 2 diesel-generator room during diesel-
generator operation.  The elevated ambient temperature could have a possible 
adverse affect on the diesel's instrumentation causing the diesel to malfunction.

H.3.7.3  - Fire Zone 7A3

Description
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Safety-Related Equipment

This zone contains safety-related ventilation equipment for fire zones 7B3, 7B6, 
7C3, 7C6, and various ESF Division-1 cables.

Protection Criteria and Measures

A fire in this area would be small and localized.  Ionization detectors and manual 
fire protection equipment and adequate floor drainage are provided.

Combustible Materials
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See the combustible loading Table H.3-2.

Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

No automatic protection equipment is provided.  Ionization detectors are provided 
to sound an alarm locally and in the control room.  The credited manual fire 
fighting equipment is shown in Table H.3-2.

Design-Basis Fire

The design-basis fire could result in damage to the ventilation systems serving the 
Division 1 diesel generator and RHR service water pumps 1A and 1B increasing the 
ambient temperature in the Division 1 diesel-generator room during diesel-
generator operation.  The elevated ambient temperature could have a possible 
adverse effect on the diesel's instrumentation causing the diesel to malfunction.

H.3.7.4  - Fire Zone 7B1

Description
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Safety-Related Equipment

This zone contains the HPCS diesel generator and the control, instrumentation, and 
power cabling necessary for its operation.  The HPCS diesel generator provides 
standby power to the HPCS pump in case of a loss of offsite power.

Protection Criteria and Measures

Automatic fire detection and protection are provided to prevent a serious fire from 
occurring.  Fire walls are used to prevent any fires from spreading.  Drains are 
provided to prevent oil from accumulating.  Spill curbs are located at each fire door 
to prevent oil from spreading past the zone.

Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading



LSCS-FPR

H.3-162 REV. 8

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

Automatic CO2 flooding protection is provided for this zone.  An actuation signal 
from a high temperature detector sounds an alarm locally and in the control room, 
shuts off the supply and return fans, and actuates the CO2 flooding system.  The 
CO2 flooding system can also be manually actuated locally (either electrically or 
mechanically).

In addition, the following damper openings to the room will close via electro-
thermal link operation (thus isolating the room, providing a fire barrier and 
preventing the escape of CO2 from the room, i.e.  ensuring the proper concentration 
of CO2 is maintained for extinguishing the fire).

a. To the day tank room

b. To the fuel storage tank room.

c. To the ventilation room supply air.

d. To the ventilation room return air.

The electro-thermal links operate off of either local temperature or an actuation 
signal from the local fire protection panel.  Upon system reset, the dampers must be 
manually opened and new links installed.  The credited manual fire fighting 
equipment is shown in Table H.3-2.

Design-Basis Fire

The design-basis fire could result in damage to the HPCS diesel generator removing 
Unit 1 standby capability for HPCS pump operation on loss of offsite power.

H.3.7.5  - Fire Zone 7B2

Description
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Safety-Related Equipment
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This zone contains the Division 2 standby diesel generator and the control, 
instrumentation, and power cabling necessary for its operation.  This diesel 
provides standby power for Unit 1 ESF-2.

Protection Criteria and Measures

Automatic fire detection and protection are provided to prevent a serious fire from 
occurring.  Fire walls are used to prevent any fires from spreading.  Drains are 
provided to prevent oil from accumulating.  Spill curbs are located at each fire door 
to prevent oil from spreading past the door.

Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

Automatic CO2 flooding protection is provided for this zone.  An actuation signal 
from a high temperature detector sounds and alarms locally and in the control 
room, shuts off the supply, and return fans, and activates the CO2 flooding system.  
The CO2 flooding system can also be manually actuated locally, either electrically or 
mechanically.

In addition, the following damper openings to the room will close via electro-
thermal link operation (thus isolating the room, providing a fire barrier and 
preventing the escape of CO2 from the room, i.e.  ensuring the proper concentration 
of CO2 is maintained for extinguishing the fire).

a. To the day tank room

b. To the fuel storage tank room.

c. To the ventilation room supply air.

d. To the ventilation room return air.

The electro-thermal links operate off of either local temperature or an actuation 
signal from the local fire protection panel.  Upon system reset, the dampers must be 
manually opened and new links installed.  The credited manual fire fighting 
equipment is shown in Table H.3-2.



LSCS-FPR

H.3-165 REV. 8

Design-Basis Fire

The design-basis fire could result in damage to the Division 2 standby diesel 
generator removing one of four possible power sources for Unit 1 ESF-2.

H.3.7.6  - Fire Zone 7B3

Description
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Safety-Related Equipment

This zone contains the Division 1 standby diesel generator, common to both Units 1 
and 2, and the control, instrumentation, and power cabling necessary for its 
operation.  This diesel provides standby power for Unit 1 ESF-1 and Unit 2 ESF-1.

Protection Criteria and Measures

Automatic fire detection and protection are provided to prevent a serious fire from 
occurring.  Fire walls are used to prevent any fires from spreading.  Drains are 
provided to prevent oil from accumulating.  Spill curbs are located at each fire door 
to prevent oil from spreading past the zone.

Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

Automatic CO2 flooding protection is provided for this zone.  An actuation of the 
CO2 flooding system from a high temperature detector sounds an alarm locally and 
in the control room, and shuts off the supply and return fans.  The CO2 flooding 
system can also be manually actuated locally either electrically or manually.

In addition, the following damper openings to the room will close via electro-
thermal link operation (thus isolating the room, providing a fire barrier and 
preventing the escape of CO2 from the room, i.e. ensuring the proper concentration 
of CO2 is maintained for extinguishing the fire).

a.  To the day tank room

b.  To the fuel storage tank room.

c.  To the ventilation room supply air.

d.  To the ventilation room return air.
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The electro-thermal links operate off of either local temperature or an actuation 
signal from the local fire protection panel.  Upon system reset, the dampers must be 
manually opened and new links installed.  The credited manual fire fighting 
equipment is shown in Table H.3-2.

Design-Basis Fire

The design-basis fire could result in damage to the Division 1 standby diesel 
generator, removing one of five possible power sources to Unit 1 ESF-1 and Unit 2 
ESF-1.

H.3.7.7  - Fire Zone 7B4

Description

 

 
 
 

 
 

 

 
 

 

 
 

 



LSCS-FPR

H.3-168 REV. 8

 

 
 

 

Safety-Related Equipment

This zone contains the day tank for the HPCS diesel generator.  The day tank 
supplies fuel to the HPCS diesel generator which supplies standby power to the 
HPCS pump in case of a loss of offsite power.

Protection Criteria and Measures

Automatic sprinkler protection with water flow alarm is provided to prevent the 
occurrence of a serious fire.  Fire walls are used to limit the spread of fire to other 
areas.  Floor drains are provided to prevent oil from accumulating, and curbing is 
provided to prevent oil from escaping in the event of a tank or line rupture.

Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

An ordinary hazard automatic sprinkler system is provided for this zone.  Actuation 
of the sprinkler system via a nozzle opening due to high temperature creates a flow 
which sounds an alarm locally and in the control room.  The credited manual fire 
fighting equipment is shown in Table H.3-2.

Design-Basis Fire

For a fire to occur in this room there must be a leak or rupture in this Section III 
seismically supported oil tank and piping.  This is extremely unlikely.  Sprinkler 
protection is provided to prevent a fire in this zone from spreading to adjacent 
zones.  A fire could render the HPCS diesel inoperable removing Unit 1 standby 
capacity for the HPCS pump in case of loss of offsite power.

H.3.7.8  - Fire Zone 7B5
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Description

 
 
 
 

 
 

  

 
 

 
 

 

 
 

Safety-Related Equipment

This zone contains the day tank for the Division 2 standby diesel generator.  The 
day tank supplies fuel to the Division 2 diesel generator which supplies standby 
power to Unit 1 ESF-2.

Protection Criteria and Measures

Automatic sprinkler protection with water flow alarms is provided to prevent a 
serious fire from occurring.  Firewalls are used to limit the spread of fire to other 
areas.  Floor drains are provided to prevent oil from accumulating, and curbing is 
provided to prevent oil from escaping in the event of a tank or line failure.

Combustible Materials
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See the combustible loading Table H.3-2.

Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

An ordinary hazard automatic sprinkler system is provided for this zone.  Actuation 
of the sprinkler via a nozzle opening system due to high temperature creates a flow 
which sounds an alarm locally and in the control room.  The credited manual fire 
fighting equipment is shown in Table H.3-2.

Design-Basis Fire

For a fire to occur in this room there must be a leak or rupture in this Section III 
seismically supported oil tank and piping.  This is extremely unlikely.  Sprinkler 
protection is provided to prevent a fire in this zone from spreading to adjacent 
zones.  A fire could render the Division 2 standby diesel inoperative, removing one 
of four possible power sources for Unit 1 ESF-2.

H.3.7.9  - Fire Zone 7B6

Description
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Safety-Related Equipment

This zone contains the day tank for the Division 1 standby diesel generator.  The 
day tank supplies fuel to the Division 1 diesel generator which supplies standby 
power to Unit 1 ESF-1 and Unit 2 ESF-1.

Protection Criteria and Measures

Automatic sprinkler protection with water flow alarms is provided to prevent a 
serious fire from occurring.  Firewalls are used to limit the spread of fire to other 
areas.  Floor drains are provided to prevent the accumulation of oil, and curbing is 
provided to prevent oil from escaping in the event of a tank or line failure.

Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

An ordinary hazard sprinkler system is provided for this zone.  Actuation of the 
sprinkler system via a nozzle opening due to high temperature creates a flow which 
sounds an alarm locally and in the control room.  The credited manual fire fighting 
equipment is shown in Table H.3-2.

Design-Basis Fire

For a fire to occur in this room there must be a leak or rupture in this Section III 
seismically supported oil tank and piping.  This is extremely unlikely.  Sprinkler 
protection is provided to prevent a fire in this zone from spreading to adjacent 
zones.

A fire could render the Division 1 standby diesel inoperative removing one of four 
possible power sources for Unit 1 ESF-1 and Unit 2 ESF-1.

H.3.7.10  - Fire Zone 7C1

Description
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e exhaust fan is 

manually operated by a remote individual control switch.

Safety-Related Equipment

This zone contains the diesel fuel storage tank for the HPCS diesel generator which 
is used for standby power to the HPCS pump in case of a loss of offsite power.

Protection Criteria and Measures

Automatic sprinkler protection with water flow alarm is provided to prevent a 
serious fire from occurring.  Curbing is used to contain oil from a tank leak or 
rupture and two sump pumps are provided.  The sump pumps discharge to an 
outside oil separator.  Fire walls are used to limit the spread of fire to other areas.

Combustible Materials

See the combustible loading Table H.3-2.
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Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

An extra hazard sprinkler system is provided for this zone.  Actuation of the 
sprinkler system via a nozzle opening due to high temperature creates a flow which 
sounds an alarm locally and in the control room.  The credited manual fire fighting 
equipment is shown in Table H.3-2.

Design-Basis Fire

For a fire to occur in this zone there must be a leak or rupture in this Section III 
seismically supported oil tank and piping.  This is extremely unlikely.  Sprinkler 
protection is provided to prevent a fire in this zone from spreading to adjacent 
zones.

H.3.7.11  - Fire Zone 7C2

Description
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Safety-Related Equipment

This zone contains the diesel fuel storage tank for the Division 2 standby diesel 
generator which is used as a source of standby power to ESF-2.

Protection Criteria and Measures

Automatic sprinkler protection with water flow alarm is provided to prevent a 
serious fire from occurring.  Curbing is used to contain oil from a tank leak or 
rupture and two sump pumps are provided.  The sump pumps discharge to an 
outside oil separator.  Fire walls are used to limit the spread of fire to other areas.

Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

An extra hazard sprinkler system is provided for this zone.  Actuation of the 
sprinkler system via a nozzle opening due to high temperature creates a flow which 
sounds an alarm locally and in the control room.  The credited manual fire fighting 
equipment is shown in Table H.3-2.

Design-Basis Fire

For a fire to occur in this zone there must be a leak or rupture in this Section III 
seismically supported oil tank and piping.  This is extremely unlikely.  Sprinkler 
protection is provided to prevent a fire in this zone from spreading to adjacent 
zones.
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H.3.7.12  - Fire Zone 7C3

Description

 

 
 

 

 
 
 

 

 

 
 

 

 

Safety-Related Equipment

This zone contains the diesel fuel storage tank for the Division 1 standby diesel 
generator which is used as a source of standby power to ESF-1.

Protection Criteria and Measures

Automatic sprinkler protection with water flow alarm is provided to prevent a 
serious fire from occurring.  Curbing is used to contain oil from a tank leak or 
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rupture, and two sump pumps are provided.  The sump pumps discharge to an 
outside oil separator.  Fire walls are used to limit the spread of fire to other areas.

Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

An extra hazard sprinkler system is provided for this zone.  Actuation of the 
sprinkler system via a nozzle opening due to high temperature creates a flow which 
sounds and alarm locally and in the control room.  The credited manual fire fighting 
equipment is shown in Table H.3-2.

Design-Basis Fire

For a fire to occur in this zone there must be a leak or rupture in this Section III 
seismically supported oil tank and piping.  This is extremely unlikely.  Sprinkler 
protection is provided to prevent a fire in this zone from spreading to adjacent 
zones.

H.3.7.13  - Fire Zone 7C4

Description
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Safety-Related Equipment

This zone contains the HPCS diesel cooling water pump and strainer without which 
the HPCS diesel cannot operate.

Protection Criteria and Measures

A fire in this zone would be small and localized.  Ionization detectors, which alarm 
locally and in the control room, manual fire fighting equipment, and adequate floor 
drainage are provided.

Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

No automatic protection equipment is required.  Ionization detectors are provided to 
annunciate an alarm locally and in the control room.  The credited manual fire 
fighting equipment is shown in Table H.3-2.

Design-Basis Fire
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The design-basis fire could render the HPCS diesel generator inoperative, removing 
the standby capability for the Unit 1 HPCS pump in case of a loss of offsite power.

H.3.7.14  - Fire Zone 7C5

Description

 

 
 

 

 
 

 
 

 
 

 
 

 

 

 

Safety-Related Equipment
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This zone contains the Division 2 standby diesel-generator cooling water pump and 
strainer.  Without these the Division 2 standby diesel generator cannot operate.  
This zone also contains the Division 2 RHR service water pumps and strainer.

Protection Criteria and Measures

A fire in this zone would be small and localized.  Ionization detectors which alarm 
locally and in the control room, manual fire fighting equipment and adequate floor 
drainage are provided.

Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

No automatic protection is required.  Ionization detectors are provided to 
annunciate an alarm locally and in the control room.  The credited manual fire 
fighting equipment is shown in Table H.3-2.

Design-Basis Fire

The design-basis fire could render the Division 2 standby diesel generator 
inoperative removing one of four possible power sources for the Unit 2 ESF-2.  The 
design-basis fire could also render the Division 2 RHR service water pump 
inoperative, preventing the Division 2 portion of the RHR system from operating in 
the heat removal mode.

H.3.7.15  - Fire Zone 7C6

Description
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Safety-Related Equipment

This zone contains the Division 1 standby diesel-generator cooling water pump and 
strainer.  Without these the Division 1 standby diesel generator cannot operate.  
This zone also contains the Division 1 RHR service water pumps and strainer.

Protection Criteria and Measures

A fire in this zone would be small and localized. 
Ionization detectors which alarm locally and in the control room, manual fire 

fighting equipment and adequate floor drainage are provided.

Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities



LSCS-FPR

H.3-181 REV. 8

No automatic protection is required.  Ionization detectors are provided to 
annunciate an alarm locally and in the control room.  The credited manual fire 
fighting equipment is shown in Table H.3-2.

Design-Basis Fire

The design-basis fire could render the Division 1 standby diesel generator 
inoperable, removing one of four possible power sources for Unit 1 ESF-1 and Unit 2 
ESF-1.  The design-basis fire could also render the Division 1 RHR service water 
pump inoperative, preventing the Division 1 portion of the RHR system from 
operating in the heat removal mode.
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H.3.8 Fire Zone 8: Diesel-Generator Building – Unit 2

The Unit 2 diesel-generator building, fire area 8, has been divided into 11 fire 
zones.  These are listed in Table H.2-1 and shown on Figure H.2-1.  Each zone is 
discussed below.  Table H.3-1 lists the safety-related and radioactive equipment in 
each zone, and Table H.3-2 summarizes the combustible hazards and fire fighting 
capabilities present.

H.3.8.1  - Fire Zone 8A1

Description
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Safety-Related Equipment

This zone contains safety-related ventilation equipment for fire zones 8B1, 8B3, 
8C1, 8C3, and 8C5, and various ESF Division-3 cables.

Protection Criteria and Measures

A fire in this area would be small and localized.  Ionization detectors are provided.

Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

No automatic protection equipment is provided.  Ionization detectors are provided 
to annunciate an alarm locally and in the control room.  The credited manual fire 
fighting equipment is shown in Table H.3-2.

Design-Basis Fire

The design-basis fire could result in damage to the ventilation systems serving the 
Unit 2 HPCS diesel-generator increasing the ambient temperature in the HPCS 
diesel-generator room during diesel-generator operation.  The elevated ambient 
temperature could have a possible adverse affect on the diesel's instrumentation 
causing the diesel to malfunction.
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H.3.8.2  - Fire Zone 8A2

Description
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Safety-Related Equipment

This zone contains safety-related ventilation equipment for fire zones 8B2, 8B4, 
8C2, and 8C4, and various ESF Division-2 cables.

Protection Criteria and Measures

A fire in this area would be small and localized.  Therefore, only manual fire 
protection equipment and adequate floor drainage are provided. Ionization detectors 
are provided.

Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

No automatic protection equipment is provided.  Ionization detectors are provided 
to annunciate an alarm locally and in the control room.  The credited manual fire 
fighting equipment is shown in Table H.3-2.

Design-Basis Fire

The design-basis fire could result in damage to the ventilation system serving the 
Division 2 diesel generator and RHR service water pump increasing the ambient 
temperature in the Division 2 diesel-generator room during diesel-generator 
operation.  The elevated ambient temperature could have a possible adverse affect 
on the diesel's instrumentation causing the diesel to malfunction.

H.3.8.3  - Fire Zone 8B1

Description
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Safety-Related Equipment

This zone contains the HPCS diesel-generator and the control, instrumentation and 
power cabling necessary for its operation.  The HPCS diesel-generator provides 
standby power to the HPCS pump in case of a loss of offsite power.

Protection Criteria and Measures

Automatic fire detection and protection are provided to prevent a serious fire from 
occurring.  Fire walls are used to prevent any fires from spreading.  Drains are 
provided to prevent oil from accumulating.  Spill curbs are located at each fire door 
to prevent oil from spreading past the zone.

Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

Automatic CO2 flooding protection is provided for this zone.  An actuation signal 
from a high temperature detector sounds an alarm locally and in the control room 
shuts off the supply and return fans, and actuates the CO2 flooding system.  The 
CO2 flooding system can also be manually actuated locally either electrically or 
mechanically.

In addition, the following damper openings to the room will close via electro-
thermal link operation (thus isolating the room, providing a fire barrier and 
preventing the escape of CO2 from the room, i.e. ensuring the proper concentration 
of CO2 is maintained for extinguishing the fire).

a. To the day tank room

b. To the fuel storage tank room.

c. To the ventilation room supply air.

d. To the ventilation room return air.

The electro-thermal links operate off of either local temperature or an actuation 
signal from the local fire protection panel.  Upon system reset, the dampers must be 
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manually opened and new links installed.  The credited manual fire fighting 
equipment is shown in Table H.3-2.

Design-Basis Fire

The design-basis fire could result in damage to the HPCS diesel-generator removing 
Unit 2 standby capability for HPCS pump operation on loss of offsite power.

H.3.8.4  - Fire Zone 8B2

Description

 

 
  

 

 
 

 
 

 
 

 

 
 

 

 

 



LSCS-FPR

H.3-189 REV. 8

 
 

 

 

Safety-Related Equipment

This zone contains the Division 2 standby diesel-generator and the control, 
instrumentation, and power cabling necessary for its operation.  This diesel 
provides standby power for Unit 2 ESF-2.

Protection Criteria and Measures

Automatic fire detection and protection are provided to prevent a serious fire from 
occurring.  Fire walls are used to prevent any fires from spreading.  Drains are 
provided to prevent oil from accumulating.  Spill curbs are located at each fire door 
to prevent oil from spreading past the zone.

Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

Automatic CO2 flooding protection is provided for this zone.  An actuation signal 
from a high temperature detector sounds an alarm locally and in the control room, 
shuts down the supply and return fans, and activates the CO2 flooding system.  The 
CO2 flooding system can also be manually actuated locally either electrically or 
mechanically.

In addition, the following damper openings to the room will close via electro-
thermal link operation (thus isolating the room, providing a fire barrier and 
preventing the escape of CO2 from the room, i.e. ensuring the proper concentration 
of CO2 is maintained for extinguishing the fire).
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a. To the day tank room

b. To the fuel storage tank room.

c. To the ventilation room supply air.

d. To the ventilation room return air.

The electro-thermal links operate off of either local temperature or an actuation 
signal from the local FP Panel. Upon system reset, the dampers must be manually 
opened and new links installed.

The credited manual fire fighting equipment is shown in Table H.3-2.

Design-Basis Fire

The design-basis fire could result in damage to the Division 2 standby diesel 
generator removing one of four possible power sources for Unit 2 ESF-2.

H.3.8.5  - Fire Zone 8B3

Description
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Safety-Related Equipment

This zone contains the day tank for the HPCS diesel generator.  The day tank 
supplies fuel to the HPCS diesel generator which supplies standby power to the 
HPCS pump in case of a loss of offsite power.

Protection Criteria and Measures

Automatic sprinkler protection with water flow alarms is provided to prevent the 
occurrence of a serious fire.  Fire walls are used to limit the spread of fire to other 
areas.  Floor drains are provided to prevent oil from accumulating, and curbing is 
provided to prevent oil from escaping in the event of a tank or line rupture.

Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

An ordinary hazard sprinkler system is provided for this zone.  Actuation of the 
sprinkler system via a nozzle opening due to high temperature creates a flow which 
sounds an alarm locally and in the control room.  The credited manual fire fighting 
equipment is shown in Table H.3-2.

Design-Basis Fire

For a fire to occur in this room there must be a leak or rupture in this Section III 
seismically supported oil tank and piping.  This is extremely unlikely. Sprinkler 
protection is provided to prevent a fire in this zone from spreading to adjacent 
zones.  A fire could render the HPCS diesel inoperable removing Unit 2 standby 
capacity for the HPCS pump in case of loss of offsite power.
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H.3.8.6  - Fire Zone 8B4

Description
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Safety-Related Equipment

This zone contains the day tank for the Division 2 standby diesel generator.  The 
day tank supplies fuel to the Division 2 diesel generator which supplies standby 
power to Unit 2 ESF-2.

Protection Criteria and Measures

Automatic sprinkler protection with water flow alarms is provided to prevent a 
serious fire from occurring.  Firewalls are used to limit the spread of fires to other 
areas.  Floor drains are provided to prevent oil from accumulating, and curbing is 
provided to prevent oil from escaping in the event of a tank or line rupture.

Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

An ordinary hazard sprinkler system is provided for this zone.  Actuation of the 
sprinkler system via a nozzle opening due to high temperature creates a flow, which 
sounds an alarm locally and in the control room.  The credited manual fire fighting 
equipment is shown in Table H.3-2.

Design-Basis Fire

For a fire to occur in this room there must be a leak or rupture in this Section III 
seismically supported oil tank and piping.  This is extremely unlikely.  Sprinkler 
protection is provided to prevent a fire in this zone from spreading to adjacent 
zones.  A fire could render the Division 2 standby diesel inoperative removing one of 
four possible power sources for Unit 2 ESF-2.

H.3.8.7  - Fire Zone 8C1

Description
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Safety-Related Equipment

This zone contains the diesel fuel storage tank for the HPCS diesel generator which 
is used for standby power to the HPCS pump in case of a loss of offsite power.
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Protection Criteria and Measures

Automatic sprinkler protection with water flow alarms is provided to prevent a 
serious fire from occurring.  Curbing is used to contain oil from a tank leak or 
rupture and two sump pumps are provided.  The sump pumps discharge to an 
outside oil separator.  Fire walls are used to limit the spread of fires to other areas.

Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

An extra hazard sprinkler system provided for this zone.  Actuation of the sprinkler 
system via a nozzle opening due to high temperature creates a flow which sounds an
alarm locally and in the control room.  The credited manual fire fighting equipment 
is shown in Table H.3-2.

Design-Basis Fire

For a fire to occur in this zone, there must be a leak or rupture in this Section III 
seismically supported oil tank and piping.  This is extremely unlikely.  Sprinkler 
protection is provided to prevent a fire in this zone from spreading to adjacent 
zones.

H.3.8.8    - Fire Zone 8C2

Description
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Safety-Related Equipment

This zone contains the diesel fuel storage tank for the Division 2 standby diesel 
generator which is used as a source of standby power to ESF-2.

Protection Criteria and Measures

Automatic sprinkler protection with water flow alarms is provided to prevent a 
serious fire from occurring.  Curbing is used to contain oil from a tank leak or 
rupture and two sump pumps are provided.  The sump pumps discharge to an 
outside oil seperator.  Fire walls are used to limit the spread of fire to other areas.

Combustible Materials

See the combustible loading Table H.3-2.
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Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

An extra hazard sprinkler system is provided for this zone.  Actuation of the 
sprinkler system via a nozzle opening due to high temperature creates a flow which 
sounds an alarm locally and in the control room.  The credited manual fire fighting 
equipment is shown in Table H.3-2.

Design-Basis Fire

For a fire to occur in this zone there must be a leak or rupture in this Section III 
seismically supported oil tank and piping.  This is extremely unlikely.  Sprinkler 
protection is provided to prevent a fire in this zone from spreading to adjacent 
zones.

H.3.8.9  - Fire Zone 8C3

Description
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Safety-Related Equipment

This zone contains the HPCS diesel cooling water pump and strainer without which 
the HPCS diesel cannot operate.

Protection Criteria and Measures

A fire in this zone would be small and localized.  Ionization detectors which alarm 
locally and in the control room, manual fire fighting equipment and adequate floor 
drainage are provided.

Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading

See the combustible loading Table H.3-2.
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Extinguishing and Detecting Capabilities

No automatic protection equipment is required.  Ionization detectors are provided to 
annunciate an alarm locally and in the control room.  The credited manual fire 
fighting equipment is shown in Table H.3-2.

Design-Basis Fire

The design-basis fire could render the HPCS diesel generator inoperative, removing 
the standby capability for the Unit 2 HPCS pump in case of a loss of offsite power.

H.3.8.10  - Fire Zone 8C4

Description
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Safety-Related Equipment

This zone contains the Division 2 standby diesel-generator cooling water pump and 
strainer.  Without these, the Division 2 standby diesel generator cannot operate.  
This zone also contains the Division 2 RHR service water pumps and strainer.

Protection Criteria and Measures

A fire in this zone would be small and localized.  Ionization detectors which alarm 
locally and in the control room, and manual fire fighting equipment and adequate 
floor drainage are provided.

Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

No automatic protection is provided.  Ionization detectors are provided to 
annunciate an alarm locally and in the control room.  The credited manual fire 
fighting equipment is shown in Table H.3-2.

Design-Basis Fire

The design-basis fire could render the Division 2 standby diesel generator 
inoperative removing one of four possible power sources for Unit 2 ESF-2.  The 
design-basis fire could also render the Division 2 RHR service water pump 
inoperative, preventing the Division 2 portion of the RHR system from operating in 
the heat removal mode.
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H.3.8.11  - Fire Zone 8C5

Description
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Safety-Related Equipment

This zone contains the Division 1 RHR service water pumps and strainer, and 
various ESF Division-1 cables.

Protection Criteria and Measures

A fire in this zone would be small and localized due to the low combustible loading. 
Ionization detectors which alarm locally and in the control room, and manual fire 
fighting equipment and adequate floor drainage are provided.

Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

No automatic protection is provided.  Ionization detectors are provided to 
annunciate an alarm locally and in the control room.  The credited manual fire 
fighting equipment is shown in Table H.3-2.

Design-Basis Fire

The design-basis fire could render the Division 1 RHR service water pump 
inoperative, preventing the Division 1 portion of the RHR system from operating in 
the heat removal mode.

H.3.9 Fire Area 9:

The north service building (Fire Area 9) is adjacent to the Unit 2 Turbine Building 
(Fire Area 5).  It is separated from fire zones 5B6 and 5C11 by a combination of 
reinforced concrete and masonry walls with 3 hour rated doors.  The barrier has 
some small, unprotected penetrations that have evaluated.  There is no safe 
shutdown or safety-related cables or components in Fire Area 9.  Based on the 
barrier between Fire Area 5 and 9, the north service building does not pose an 
exposure to safe shutdown or safety-related cables or components in Fire Area 5.  
No further analysis is provided.  Refer to previous revisions of the UFSAR for 
additional historical information on Fire Area 9. 
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H.3.10 Fire Area 10: Off-Gas Building Unit 1 and 2

The off-gas building is common to Units 1 and 2. It has been divided into nine zones 
for the purpose of the fire hazards analysis.  These zones are listed in Table H.2-1 
and shown on Figure H.2-1. Each zone is discussed in the following.  Table H.3-1 
lists the safety-related and radioactive equipment within each zone, and Table H.3-
2 summarizes the combustible hazards and fire fighting capabilities present.

H.3.10.1  - Fire Zone 10A1 

Description

 

 

 

 
 

 
 

 

 

 

 
 

Safety-Related Equipment

This zone contains safety-related cable trays, but only divisional associated cables 
are contained within the trays.

Protection Criteria and Measures
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Only automatic fire detection and manual fire protection equipment is provided.

Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

The credited manual fire fighting equipment is shown in Table H.3-2.  Automatic 
detection consists of ionization type detectors which alarm locally and in the control 
room.

Design-Basis Fire

The design-basis fire would be contained within this zone.  The safety-related cable 
tray would be damaged; however, this would not affect the safe shutdown of the 
plant.

H.3.10.2  - Fire Zone 10A2 

Description
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This zone is not ventilated.

Safety-Related Equipment

This zone does not contain any safety-related equipment.

Protection Criteria and Measures

Only manual fire protection equipment is provided.

Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

The credited manual fire fighting equipment is shown in Table H.3-2.

Design-Basis Fire

The design-basis fire would be contained within this zone and would not affect any 
safety-related equipment.

H.3.10.3   - Fire Zone 10B1 

Description
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Safety-Related Equipment

This zone contains safety-related cable trays, but only divisional associated cables 
are contained within the trays.

Protection Criteria and Measures

Due to the absence of safety-related equipment, only manual fire protection 
equipment is provided.  This zone contains an automatic ionization detection system 
which alarms locally and in the control room.

Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

The credited manual fire fighting equipment is shown in Table H.3-2.  This zone 
contains an automatic ionization detection system, which alarms locally and in the 
control room.

Design-Basis Fire

The design-basis fire would be contained within this zone.  The safety-related cable 
tray would be damaged; however, this would not affect the safe shutdown of the 
plant.

H.3.10.4   - Fire Zone 10B2 

Description
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Safety-Related Equipment

This zone does not contain any safety-related equipment.

Protection Criteria and Measures

This zone does not normally contain combustibles; therefore, only manual fire 
protection equipment is provided.

Combustible Materials

See the combustible loading Table H.3-2

Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

The credited manual fire fighting equipment is shown in Table H.3-2.

Design-Basis Fire

There are normally no combustible materials in this zone to burn.

H.3.10.5  - Fire Zone 10B3 

Description
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Safety-Related Equipment

This zone does not contain any safety-related equipment.

Protection Criteria and Measures

This zone does not normally contain combustibles; therefore, only manual fire 
protection equipment is provided.

Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

The credited manual fire fighting equipment is shown in Table H.3-2.

Design-Basis Fire

There are normally no combustible materials in this zone.

H.3.10.6    - Fire Zone 10B4 

Description

 

Safety-Related Equipment

This fire zone does not contain any safety related equipment. 
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Protection Criteria and Measures

This  fire zone does not normally contain combustibles, therefore, only manual fire 
protection equipment is provided. 

Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

The credited manual fire fighting equipment is shown in Table H.3-2.

Design-Basis Fire

See Subsection H.3.10.5.

H.3.10.7  - Fire Zone 10C1  

Description

 
 

 
 

 
 

 
 

Safety-Related Equipment

This zone does not contain any safety-related equipment.
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Protection Criteria and Measures

Other than ventilation gaskets and seals this zone does not normally contain 
combustibles; therefore, only manual fire protection equipment is provided.  The 
charcoal filters are contained within seismically designed pressure vessels that are 
designed to withstand an internal hydrogen detonation.

Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading

See the combustible loading Table H.3-2. 

Extinguishing and Detecting Capabilities

The credited manual fire fighting equipment is shown in Table H.3-2.

Design-Basis Fire

There are normally no combustible materials other than ventilation gaskets and 
seals in this zone to burn.  A fire would be contained within this zone and not affect 
safety-related equipment.

H.3.10.8  - Fire Zone 10C2  

Description

 

Safety-Related Equipment

This fire zone contains no safety related equipment.

Protection Criteria and Measures

Other than the ventilation gaskets and seals this fire zone contains no 
combustibles, therefore only manual fire protection equipment is provided. The 
charcoal filters are contained within seismically designed pressure vessels that are 
designed withstand an internal hydrogen detonation. 

Combustible Materials
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See the combustible loading Table H.3-2.

Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

The credited manual fire fighting equipment is shown in Table H.3-2.

Design-Basis Fire

See Subsection H.3.10.7.

H.3.10.9  - Fire Zone 10C3 

Description

 
 

 

 

 
 

 

 

Safety-Related Equipment

This zone contains safety-related cable trays, but only divisional associated cables 
are contained within the trays.

Protection Criteria and Measures
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Because of the low combustible loading and lack of safety-related equipment, only 
manual fire protection equipment and floor drains are provided.

Combustible Materials

See the combustible loading Table H.3-2.

Fire Loading

See the combustible loading Table H.3-2.

Extinguishing and Detecting Capabilities

The credited manual fire fighting equipment is shown in Table H.3-2.

Design-Basis Fire

The design-basis fire would be contained in this zone.  The safety-related cable tray 
would be damaged; however, this would not affect the safe shutdown of the plant.

H.3.10.10 Fire Area 11: 
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H.4 SAFE SHUTDOWN ANALYSIS

H.4.1 Introduction

H.4.1.1 Purpose

The purpose of this analysis is to demonstrate that for a fire in any single plant fire 
area/zone of LaSalle County Station at least one method exists to achieve and 
maintain a safe shutdown condition independent of that fire area/zone.  For the 
purpose of this evaluation, hot and cold shutdown are defined as follows:

a. Hot Shutdown

A plant condition in which the reactor is subcritical, and the 
primary system temperature is sufficient to allow removal of 
decay heat by steam generation.  This temperature is 
theoretically greater than 212 F; however, 300 to 350 F is 
the minimum practical range for this mode.

b. Cold Shutdown

A plant condition in which the reactor is subcritical and 
decay heat is removed by either the residual heat removal 
system or by other decay heat systems.  The primary system 
temperature is reduced to below 212 F and the heat sink is a 
heat exchanger with a secondary coolant loop.

A safe hot shutdown condition is achieved when the following requirements are 
satisfied:

a. reactivity controlled,

b. decay heat removal established and reactor pressure 
controlled,

c. reactor coolant inventory makeup provided, and

d. system status monitoring provided.

Once the reactor is placed in a hot shutdown condition, station personnel are able to 
provide equipment lineups, connections, and/or temporary repairs as needed to 
achieve and maintain a cold shutdown condition within 72 hours.
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H.4.1.2 Analysis Criterion

The criterion used for this safe shutdown analysis was that LaSalle should provide 
an alternate means, or demonstrate that a means exists, to ensure a safe shutdown 
capability independent of systems located within or potentially damaged by a fire in 
any single plant fire zone area.

This analysis shows that LaSalle County Station meets the staff requirements for 
minimum safe shutdown.  This analysis incorporates the information requested by 
the NRC.

H.4.1.3 Evaluation Method

This evaluation was conducted as follows:

a. In evaluating ways to achieve and maintain a safe shutdown 
condition, several methods were examined to determine 
which required a minimum of power operated equipment.  
These minimum shutdown methods, as they are called in this 
evaluation, include a primary method that is operable from 
the control room and a separate alternate method that is 
operable from the remote shutdown panel.  These methods 
are shown in Table H.4-1.  Where local operator action was 
feasible, credit was taken for manual valve operation, local 
control of pumps, and visual local monitoring of essential 
instrumentation.  The shutdown path utilizing the high 
pressure core spray (HPCS) system met the criterion for 
operation from the control room and is considered the basic 
method.  This method utilizes the reactor protection system 
for reactivity control, the Division 2 SRV logic and the HPCS 
for depressurization, reactor water makeup, decay heat 
removal, and the residual heat removal (RHR) system Loop A 
for suppression pool cooling.  The alternate shutdown method 
from the remote shutdown panel uses Division 1 SRV logic 
for depressurization, the reactor core isolation cooling (RCIC) 
system for reactor water makeup and decay heat removal, 
and the RHR Loop B for suppression pool cooling.  UFSAR 
sections H.4.2 of this report describes the analysis done on 
these systems to ensure that hot shutdown can be achieved.  
For more detailed information on these systems refer to 
UFSAR sections 5.4 and 6.3.  Essential mechanical, 
ventilation, and electrical components needed for both 
shutdown methods are listed in Tables H.4-2 through H.4-7 
according to the fire zone in which they are physically 
located.  These fire zones have been defined in the previous 
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sections of this report. Process instrumentation for the safe 
shutdown systems is identified in Table H.4-106.

b. Valves were evaluated for adverse spurious operation as 
discussed in section H.4.6.  Those valves for which spurious 
operation was considered a concern and pre fire or post fire 
action was necessary are identified in Table H.4-111.  Valves 
in safe shutdown systems that were considered for spurious 
operation are included in the Table H.4-2 and H.4-3.  Valves 
in systems where spurious operation could result in reactor 
water inventory loss that were reviewed for cable separation 
are identified in Table H.4-123.  Electrical Equipment 
associated with the valves identified in Table H.4-123 are 
listed in Table H.4-124.

c. Control room and auxiliary electric equipment room (AEER) 
ventilation systems are located in the separate units of 
LaSalle County Station.  Therefore, the separation between 
the redundant trains of these two systems is discussed 
separately in Subsection H.4.3.

d. Subsection H.4.4 of this report discusses instrumentation 
used by the operator to monitor reactor, suppression pool and 
safe shutdown system conditions at both the remote 
shutdown panel and in the control room.  Instrumentation 
cable are included in the analysis in subsection H.4.2.

e. Subsection H.4.5 discusses one method by which the reactor 
can be brought from a hot standby to a cold shutdown 
condition.

f. Further analysis was not done for fire zones that did not 
contain mechanical or electrical components needed for these 
two shutdown methods.  Both the basic shutdown method 
and the alternate shutdown method were shown to be 
independent of these fire zones.

g. A more detailed analysis was performed for fire zones 
containing active components for both shutdown methods.  
The fire protection and safe shutdown equipment located in 
such fire zones were also identified.  An acceptable way to 
achieve and maintain safe shutdown for either reactor unit
independent of each fire zone was identified.
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H.4.1.4 Safe Shutdown Equipment

a. Tables H.4-2 and H.4-3 list the mechanical equipment 
affecting safe shutdown and the valve positions for various 
modes of operation.

b. Table H.4-4 lists the ventilation equipment analyzed in this 
report which are required for both methods of shutdown.  
The effect of the loss of the control room and the AEER 
ventilation systems is discussed in Subsection H.4.3.  The 
systems used to achieve hot shutdown which might be 
affected by the loss of other ventilation systems due to 
overheating in the associated fire zones, are listed in Table 
H.4-5.

c. Tables H.4-6 and H.4-7 list the electrical equipment 
(analyzed in Subsection H.4.2), separated into basic and 
alternate shutdown methods to indicate which method they 
affect.  Some electrical equipment, however, affect both 
methods; the safe shutdown systems affected by such 
equipment are indicated in the exceptions column of the 
tables.  The reactor cooling benchboard (1H13-P601/2H13-
P601) and the auxiliary control panel (1PM01J/2PM01J) 
affect both modes equally and are listed in both tables.  Loss 
due to fire of the reactor cooling benchboard is not a problem 
because the remote shutdown panel provides the (alternate) 
shutdown capability.  Loss of auxiliary control panel 
(1PM01J/2PM01J) is discussed in Subsection H.4.2.38. 

H.4.1.5 Basis and Assumptions

The basis for the safe shutdown analysis is that the systems installed to ensure post 
fire shutdown capability need not be designed to meet Seismic Category I criterion, 
single failure criterion, or other design basis accident criteria, except where 
required for other reasons, e.g., because of interface with or impact on existing 
safety systems, or because of adverse valve actions due to fire damage.  The 
assumptions used are:

a. Complete loss of all safe shutdown cabling and equipment with 
area/zone in which there is a fire postulated except:

1. equipment and cabling protected by a fire barrier.

2. water filled components such as pipes, heat 
exchangers, etc.
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b. Fire did not spread beyond the designated zone.

c. A postulated fire occurs simultaneously with loss of offsite 
power but is not assumed to occur simultaneously with other 
accident, events, or phenomena such as design-basis 
accident.  The loss of offsite power occurs at the start of the 
fire event.

d. Credit is taken for reactor trip and verification of control rod 
insertion in the control room.  Reactor trip can be initiated 
and verified prior to evacuation, should it be necessary.  If a 
fire directly affects the control rod drive control circuits, the 
reactor can be scrammed by opening or checking open the 
output breakers for the RPS MG sets and the alternate 
power supply at the local control panels.  Opening of the RPS 
MG set's output breakers will also close the main steam 
isolation valves.

e. Where motor-operated dampers are accessible, manual 
operation was assumed.  Consequently, no attempt was made 
to ensure the operability of the motor-operator in such cases.  
Those dampers identified in this report have been backfitted 
with a locking device to provide for manual operation of the 
damper in the event that control power is lost.  Manual 
locking devices were not provided for on those dampers 
whose failure condition is in the safe shutdown mode of 
operation.

f. Fire is not postulated concurrent with outages of components 
or systems.

H.4.2 Fire Area/Zone Hot Shutdown Analysis

The fire areas/zones which contain essential components of both shutdown methods 
indicated in Subsection H.4.1.3 are analyzed in Subsections H.4.2.1 through 
H.4.2.87.  Those fire zones which do not contain components or cables for either of 
the shutdown methods are listed in Table H.4-8 and, as discussed in Subsection 
H.4.1.3 item f, were not analyzed. 

Tables H.4-9 through H.4-101 and H.4-112 - H.4-122 list the mechanical equipment 
including ventilation equipment instrumentation, valves where spurious operation 
was considered a concern, electrical equipment, and cables within a specific fire 
zone which may affect the safe shutdown of the reactor.  These tables include the 
shutdown mode to which each item is associated. "Alt." indicates the alternate 
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method, "Bas." indicates the basic method, and "Both" indicates equipment common 
to both shutdown methods.

It should be pointed out that cables which are not needed for either the basic or 
alternate shutdown modes but which have a common power source or a common 
raceway with cables needed for safe shutdown have coordinated short circuit 
protection such that the open, ground, or hot short of these cables will not affect the 
shutdown system for which a common power source or common raceway is shared.

In the fire zone hot shutdown analysis, the systems of concern are the high pressure 
core spray (HPCS) system, the reactor core isolation cooling (RCIC) system, the 
residual heat removal (RHR) system Loops A and B, and the automatic 
depressurization system (ADS) Divisions 1 and 2.  The evaluation determines which 
of these systems may be affected by the fire directly or indirectly such as a fire in a 
diesel-generator room which could affect onsite power to particular systems.  Also 
discussed are the alternate systems which could be used for safe shutdown.  Each 
analysis shows that either HPCS or RCIC and either ADS Division 1 or ADS 
Division 2 are available respectively for depressurization, reactor water makeup, 
and decay heat removal and that either RHR Loop A or RHR Loop B is available for 
suppression pool cooling.

Each of these systems must interact with other systems in order to achieve a safe 
shutdown.  Such interaction uses the following logic:

a. RCIC and HPCS maintain reactor water level and aid in 
removing decay heat initially.

b. Division 1 and Division 2 SRV valves depressurize the reactor and 
transfers the decay heat to the suppression pool thus causing the 
suppression pool to heat up. 

No credit is taken for SRV valves that have LLS logic except for 
1B21-F013S. The following Div 1 SRV valve operators do not have 
LLS logic and are shown to be available for safe shutdown when credit 
is taken for Div 1 SRV’s; 1B21-F013F,H,L,M,R and V. The following 
Division 2 SRV valve operators do not have LLS and are shown to be 
available for safe shutdown when credit is taken for Division 2 ADS: 
1B21-F013 V and R. Analysis shows the Division 2 operator for 
1B21-F013S is also available even though it has LLS logic, SRV 
valves 1B21-F013H,K, and P are on the remote shutdown panel. 
Manual control switches are available for Division 1 ADS/SRVs in the 
control room. Manual switches for Division 2 ADS are in the AEER 
on 1(2)H13-P631.

Manual control of individual SRVs is accomplished from main control 
panel H13-P601, remote shutdown panel C61-P001, Div 1 ADS relay 
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panel H13-P628 (located in the Div 1 AEER), and from the Div 2 
ADS relay panel H13-P631 (located in the Div 2 AEER).

Controlling individual SRVs using switches in ADS vertical boards 
H13-P628 and H13-P631 will energize the A solenoid (Div 1) or the B 
solenoid (Div 2). Energizing these solenoids directs compressed 
nitrogen from the 42-gal ADS accumulator to the SRVs pneumatic 
operator providing the motive force to open the SRV. The normal 
make-up for the ADS accumulators is the air receiver tank. Should a 
Loss-Of-Offsite Power (LOOP) occur, the IN compressors will not be 
available to re-fill the air receiver tank. Should the air receiver tank be 
exhausted, the bottle banks will supply make-up compressed gas.

Controlling individual SRVs using switches on main control room 
panel H13-P601 or remote shutdown panel C61-P001 will energize the 
C solenoid, which directs compressed gas from the 10-gal accumulator 
to the SRVs operator providing the motive force to open the SRV. The 
make-up for this accumulator is the air receiver tank. Should it be 
exhausted, then no back-up supply of compressed gas will be 
available. The safety mode (spring mode) of SRV operation would 
then control pressure.  

c. The RHR system cools the suppression pool and transfers the 
heat to the RHR service water system via the RHR heat 
exchanger. 

d. Diesel generators supply electrical power to the ESF 
switchgear in the event of a loss of offsite power.

e. Ventilation systems maintain the environmental conditions 
of various spaces where safety equipment are located. 

f. Monitoring instruments indicate plant parameters to the 
operators, including reactor water level and pressure, 
suppression pool level and temperature and process system 
flow.

g. RWCU, MS, and other valve cables are included because of 
concern for spurious operation. 

H.4.2.1 Fire Zone 2B1  

Safe shutdown equipment located in Fire Zone 2B1 is listed in Table H.4-9.  A fire 
in this zone could affect 480-volt MCC 136X-1 which powers the ventilation for 
Division 2 switchgear; therefore, it affects the RCIC system, RHR Loop B, and ADS 
Division 2.  HPCS and ADS Division 1 are available for decay heat removal and 
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reactor water makeup; RHR Loop A is available for suppression pool cooling to 
assist in bringing the reactor to a hot shutdown condition.  Instrumentation to 
monitor reactor and suppression pool parameters is independent of this zone.

H.4.2.2 Fire Zone 3B1  

Safe shutdown equipment located in Fire Zone 3B1 is listed in Table H.4-10.  A fire 
in this zone could affect 480-volt MCC 236X-1 which powers the ventilation for 
Division 2 switchgear; therefore, it affects the RCIC system (inboard isolation valve 
2E51-F063 only), RHR Loop B, and ADS Division 2. HPCS and ADS Division 1 are 
available for decay heat removal and reactor water makeup; RHR Loop A is 
available for suppression pool cooling to assist in bringing the reactor to a hot 
shutdown condition.  Instrumentation to monitor reactor and suppression pool 
parameters is independent of this zone.

H.4.2.3 Fire Zone 2B2  

No essential safe shutdown compnents are located in this zone.

RWCU Demineralizer System Valves and cable are located in this zone as listed in 
Table H.4-112.  Adverse spurious operation is not a concern because the RWCU 
system isolation valves 1G33-F001 and 1G33-F004 are independent of this zone.

H.4.2.4 Fire Zone 3B2  

No essential safe shutdown compnents are located in this zone.  RWCU 
Demineralizer System Valves and cable are located in this zone as listed in Table 
H.4-113.  Adverse spurious operation is not a concern because the RWCU system 
isolation valves are independent of this zone.

H.4.2.5 Fire Zone 2C 

No essential safe shutdown compnents are located in this zone.

RWCU Demineralizer System drain and blowdown valves and cable are located in 
this zone as listed in Table H.4-114.  Adverse spurious operation is not a concern 
because the RWCU system isolation valves 1G33-F001 and 1G33-F004 are 
independent of this zone.

H.4.2.6 Fire Zone 3C 

No essential safe shutdown compnents are located in this zone.
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RWCU Demineralizer System drain and blowdown valves and cable are located in 
this zone and listed in Table H.4-115.  Adverse spurious operation is not a concern 
because RWCU system isolation valves 2G33-F001 and 2G33-F004 are independent 
of this zone.

H.4.2.7 Fire Zone 2D 

Safe shutdown cabling located in Fire Zone 2D is listed in Table H.4-11.  A fire in 
this zone could affect cabling for Division 2 switchgear ventilation; therefore, it 
affects the RCIC system, RHR Loop B, and ADS Division 2.  Therefore, HPCS and 
ADS Division 1 are available for decay heat removal and reactor water makeup; 
RHR Loop A is available for suppression pool cooling to assist in bringing the 
reactor to a hot shutdown condition.  Instrumentation to monitor reactor and 
suppression pool parameters is independent of this zone. 

Reactor water inventory loss by simultaneous spurious operation of the head vent 
valves 1B21-F001 and 1B21-F002 is prevented by removing power to one of these 
valves.

Adverse spurious operation of the RWCU system valve cables in this fire zone is not 
a concern because RWCU system isolation valves 1G33-F001 and 1G33-F004 are 
independent of this fire zone.

H.4.2.8 Fire Zone 3D 

Safe shutdown cabling located in Fire Zone 3D is listed in Table H.4-12.  A fire in 
this zone could affect cabling for Division 2 switchgear ventilation; therefore, it 
affects the RCIC system, (inboard isolation valve 2E51-F063 only), RHR Loop B, 
and ADS Division 2.  Therefore, HPCS and ADS Division 1 are available for decay 
heat removal and reactor water makeup; RHR Loop A is available for suppression 
pool cooling to assist in bringing the reactor to a hot shutdown condition.  
Instrumentation to monitor reactor and suppression pool parameters is independent
of this zone.

Reactor water inventory loss by simultaneous spurious operation of the head vent 
valves 2B21-F001 and 2B21-F002 is prevented by removing power to one of these 
valves.

Adverse spurious operation of the RWCU system valve cables in this fire zone is not 
a concern because RWCU system isolation valves 2G33-F001 and 2G33-F004 are 
independent of this fire zone.

H.4.2.9 Fire Zone 2E 

Fire Zone 2E was originally divided into two subzones using 20-foot separation.  
Fire subzone 2E-1 includes building column rows 9-12 and fire subzone 2E-2 
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includes building column rows 12-15.  As documented in LaSalle SER Sections 9.5.4 
and 9.5.6.6, a 50-foot separation is provided in this Reactor Building Fire Zone 
between components of redundant safe shutdown trains.  Also, fire detection is 
provided.  Due to the low fire loading and lack of contiguous combustibles, it is not 
credible to postulate a single fire affecting cable and equipment in both subzones.

H.4.2.9.1 Fire Subzone 2E-1

Safe shutdown equipment and cabling located in fire subzone 2E-1 are listed in 
Table H.4-13.  A fire in this subzone could affect HPCS, RHR Loop B, ADS Division 
2 and only RCIC isolation valve 1E51-F063.  Cables for valve 1E51-F063 are in 
proximity to Fire Zone 2E-1 (below the floor), but they are not likely to be damaged 
by a fire in subzone 2E-1. Because 1E51-F063 is a fail as-is (normally open) valve, 
the operation of the RCIC system will not be affected by losing control of this valve 
in the event of fire.  Therefore, the RCIC system and ADS Division 1 are available 
for decay heat removal and reactor water makeup; RHR Loop A is available for 
suppression pool cooling to assist in bringing the reactor to a hot shutdown 
condition.

Redundant reactor indication on PI 1C61-R011 and LI 1C61-R010 and suppression 
pool instrumentation are independent of this fire zone on the remote shutdown 
panel (See Section H.4.4).  Suppression pool level indication is available in the 
control room. 

Shielded cables prevent hot shorts from energizing the solenoids required to open 
the Division 2 ADS valves.  Reactor water inventory loss by simultaneous spurious 
opening of head vent valves 1B21-F001 and 1B21-F002 is prevented by removing 
power to one of these valves.  The spurious operation of Nitrogen Valve 1IN100 will 
not prevent safe shutdown.  Two redundant scram discharge volume drain and vent 
valves are provided in each line.  They are part of the highly reliable scram system.  
Therefore, adequate protection against spurious operation adverse to safe shutdown 
is provided.

H.4.2.9.2 Fire Subzone 2E-2

Safe shutdown equipment and cabling located in fire subzone 2E-2 are listed in 
Table H.4-14.  A fire in this subzone could affect only the RCIC system, RHR Loop 
A, and ADS Division 1.

Therefore, HPCS and ADS Division 2 are available for decay heat removal and 
reactor water makeup; RHR Loop B is available for suppression pool cooling to 
assist in bringing the reactor to a hot shutdown condition.  RPV level and pressure 
instrument panel B is available for monitoring.

Redundant reactor pressure and level indication on PR/LR 1B21-R884B is 
independent of this fire zone and thus 1B21-R884B can be used for a fire in Fire 
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Zones 2E1 or 2E2.  Suppression pool level and temperature indication is available 
independent of this zone.

Shielded cables prevent hot shorts from energizing the solenoids required to open 
the Division 1 ADS and SRV valves as well as SRV valve 2B21-F013S. Adverse 
failure of RWCU system valve cables in this fire zone is not of concern because 
RWCU system isolation valve 1G33-F001 is independent of this fire zone.  Adverse 
failure of the main steam line drain valve cable in this area is not of concern 
because main steam line drain valve 1B21-F016 is independent of this fire zone.  
Two redundant scram discharge volume drain and vent valves are provided in each 
line. They are part of the highly reliable scram system.  Therefore, adequate 
protection against spurious operation adverse to safe shutdown is provided.

H.4.2.10 Fire Zone 3E, 

Fire Zone 3E was originally divided into two subzones using 20-foot separation.  
Fire subzone 3E-1 includes building column rows 15-18 and fire subzone 3E-2 
includes building column rows 18-21.  As documented in the LaSalle SER Section 
9.5.4, 9.5.6.6, and 9.5.4 (Supplement 5), a 50-foot separation is provided in this 
Reactor Building Fire Zone between components of redundant safe shutdown trains 
except for VX and AP cables servicing the redundant battery room exhaust fans 
which have a 40-foot separation.  The loss of these fans is alarmed in the control 
room.  Sufficient administrative controls (for instance procedure LOP-VX-02) 
provide adequate temporary ventilation in case of the loss of these fans.  Fire 
detection is provided.  Cables for valves 2E51-F063 are in the proximity to Fire 
Zone 3E-1 (below the floor) but they are not likely to be damaged by a fire in 
subzone 3E-1. Due to the low fire loading and lack of contiguous combustibles, it is 
not credible to postulate a single fire affecting cable and equipment in both 
subzones.

H.4.2.10.1 Fire Subzone 3E-1

Safe shutdown equipment and cabling located in fire subzone 3E-1 are listed in 
Table H.4-15.  A fire in this subzone could affect HPCS, RHR Loop B, ADS Division 
2 and only RCIC isolation valve 2E51-F063.  Because 2E51-F063 is a fail as-is 
(normally open) valve, the operation of the RCIC system will not be affected by 
losing control of this valve in the event of fire.  Therefore, the RCIC system and 
ADS Division 1 are available for decay heat removal and reactor water makeup; 
RHR Loop A is available for suppression pool cooling to assist in bringing the 
reactor to a hot shutdown condition.

Redundant reactor pressure on PI 2C61-R011 and level on LI 2C61-R010 and 
suppression pool temperature indication are independent of this zone on the remote 
shutdown panel (see Section H.4.4).  Suppression pool water level indication is 
available in the control room.
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Shielded cables prevent hot shorts from energizing the solenoid required to open 
SRV valve 2B21-F013S. Reactor water inventory loss by simultaneous spurious 
operation of head vent valves 2B21-F001 and 2B21-F002 is prevented by removing 
power to one of these valves.  Spurious operation of MO-2E12-F099A will not result 
in an adverse condition to safe shutdown.  Spurious operation of valves 2IN100 and 
2IN101 will not prevent safe shutdown.  Adverse failure of RWCU system valve 
cables in this area is not a concern because redundant RWCU isolation valve 2G33-
F004 is independent of this zone.  Two redundant scram discharge volume drain 
and vent valves are provided in each line.  They are part of the highly reliable 
scram system.  Therefore, adequate protection against spurious operation adverse 
to safe shutdown is provided.

H.4.2.10.2 Fire Subzone 3E-2

Safe shutdown equipment and cabling located in fire subzone 3E-2 are listed in 
Table H.4-16.  A fire in this subzone could affect only the RCIC system, RHR Loop 
A, and ADS Division 1.  HPCS cables are routed through conduits embedded in the 
concrete wall separating the auxiliary building and the reactor building.  The wall 
has sufficient thickness such that at least 6 inches of concrete coverage is provided 
to the conduit.  This provides a 3-hour fire barrier for these cables.

Therefore, HPCS and ADS Division 2 are available for decay heat removal and 
reactor water makeup; RHR Loop B is available for suppression pool cooling to 
assist in bringing the reactor to a hot shutdown condition.

Redundant reactor pressure and level indication PR/LR 2B21-R884B and 
instrumentation to monitor suppression pool parameters are independent of this 
zone. 

Shielded cables prevent hot shorts from energizing the solenoids required to open 
the Division 1 ADS and SRV valves as well as SRV valve 2B21-F013S. Adverse 
failure of main steam line drain valve cables in this area is not a concern because 
redundant main steam line drain valve 2B21-F016 is independent of this fire zone.  
Spurious operation of 2IN101 will not prevent safe shutdown.  Adverse failure of 
RWCU system valve cables in this area is not a concern because redundant RWCU 
isolation valve 2G33-F001 is independent of this fire zone.  Two redundant scram 
discharge volume drain and vent valves are provided in each line.  They are part of 
the highly reliable scram system.  Therefore, adequate protection against spurious 
operation adverse to safe shutdown is provided.
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H.4.2.11 Fire Zone 2F 

Fire Zone 2F was divided into two subzones using 20-foot separation.  Fire subzone 
2F-1 includes building column rows 9-12 and fire subzone 2F-2 includes building 
column rows 12-15.  As documented in the LaSalle SER Sections 9.5.4 and 9.5.6.6, 
and Region III Inspection Reports 82-13 and 82-19, a 50-foot separation is provided 
in this Reactor Building Fire Zone between components of redundant safe shutdown 
trains except for a single Division II conduit in 2F-1.  This conduit is wrapped with 
a fire resistant material.  Also fire detection is provided.  Due to the low fire loading 
and the lack of contiguous combustibles it is not credible to postulate a single fire 
affecting cable and equipment in both subzones.

H.4.2.11.1   Fire Subzone 2F-1

The safe shutdown equipment and cabling located in fire subzone 2F-1 are listed in 
Table H.4-17. A fire in this subzone could affect RHR Loop B, ADS Division 2 and 
RCIC isolation valve 1E51-F063. If 1E51-F063 fails as-is (normally open) valve, the 
operation of the RCIC system will not be affected by losing control of this valve in 
the event of fire.  If 1E51-F063 were to spuriously close, HPCS valve 1E22-F004 is 
still available.  Therefore, HPCS, and ADS Division 1 are available for decay heat 
removal and reactor water makeup; RHR Loop A is available for suppression pool 
cooling to assist in bringing the reactor to a hot shutdown condition.

Redundant reactor pressure and level indication on PR/LR 1B21-R884A in the 
control room and suppression pool water temperature indication on 1TI-CM037 on 
the remote shutdown panel are independent of this fire zone.  Suppression pool 
water level indication is available in the control room.

Shielded cables prevent hot shorts from energizing the solenoids required to open 
the Division 2 ADS valves. Reactor water inventory loss by simultaneous spurious 
operation of head vent valves 1B21-F001 and 1B21-F002 is prevented by removing 
power to one of these valves.  Spurious operation of valve 1E12-F099A will not 
result in an adverse condition to safe shutdown.  Adverse failure of RWCU system 
valve cables in this fire zone is not of concern because redundant RWCU system 
isolation valve 1G33-F004 is independent of this fire zone.

Spurious operation of reactor water sample valves 1B33-F019 and 1B33-F020 will 
not result in a condition adverse to safe shutdown.  Adverse failure of MSL drain 
valve cables is not of concern because redundant main steam line isolation valve 
1B21-F019 is independent of this fire zone.  Spurious operation N2 isolation valves 
1IN100 and 1IN101 will not adversely affect safe shutdown.

In terms of the fire in the reactor building, the Division 3 cables in the stairwells 
pass near other divisional fire zones in the reactor building (such as 2F-1, 3F-1, 2G-
1, 3G-1).  Fire in these fire zones would not likely damage cables to division 3 safe 
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shutdown components like the HPCS  1E22-F004 valve.  However, should manual 
operation of safe shutdown equipment become necessary for any fire in the reactor 
building, the operator performing the manual action may require an SCBA due to 
the possibility of smoke in the vicinity of the manual action.

H.4.2.11.2 Fire Subzone 2F-2

The safe shutdown equipment and cabling located in fire subzone 2F-2 are listed in 
Table H.4-18.  A fire in this subzone could affect only the RCIC system, RHR Loop 
A, and ADS Division 1.  Therefore, HPCS and ADS Division 2 are available for 
decay heat removal and reactor water makeup; RHR Loop B is available for 
suppression pool cooling to assist in bringing the reactor to a hot shutdown 
condition.  Operation of valve 1E12-F008 is not required to achieve hot shutdown.  
For cold shutdown analysis see Subsection H.4.5.

Shielded cables prevent hot shorts from energizing the solenoids required to open 
the Division 1 ADS and SRV valves as well as SRV valve 1B21-F013S. Redundant 
reactor pressure and level indication on PR/LR 1B21-R884B in the control room and 
suppression pool level indication on 1LI-CM030 on the remote shutdown panel and 
suppression pool temperature indication on 1TR-CM038 are independent of this 
fire.

Spurious operation of 1E12-F053B will not adversely affect safe shutdown via RHR 
Loop B.  Adverse failure of RWCU system valve cables is not of concern because 
redundant RWCU isolation valve 1G33-F001 is independent of this fire zone.  
Adverse failure of MSL drain valve cable is not of concern because main steam line 
drain valve 1B21-F016 is independent of this fire zone.  Spurious operation of 
reactor water sample valve 1B33-F020 will not adversely affect safe shutdown.  
Spurious operation of nitrogen isolation valve 1IN101 will not affect safe shutdown.  
Two redundant scram discharge volume drain and vent valves are provided in each 
line.  They are part of the highly reliable Scram system.  Therefore, adequate 
protection against spurious operation adverse to safe shutdown is provided.

H.4.2.12 Fire Zone 3F 

Fire Zone 3F was originally divided into two subzones using 20-foot separation.  
Fire subzone 3F-1 includes building column rows 15-18 and fire subzone 3F-2 
includes building column rows 18-21.  As documented in the LaSalle SER Section 
9.5.4, 9.5.6.6, and 9.5.4 (Supplement 5), a 50-foot separation is provided in this 
Reactor Building Fire Zone between components of redundant safe shutdown trains 
except for VX and AP cables servicing the redundant battery room exhaust fans 
which have a 40-foot separation.  The loss of these fans is alarmed in the control 
room.  Sufficient administrative controls (for instance procedure LOP-VX-02) 
provide adequate temporary ventilation in case of the loss of these fans.  Fire 
detection is provided.  Due to the low fire loading and the lack of contiguous 
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combustibles, it is not credible to postulate a single fire affecting cable and 
equipment in both subzones.

H.4.2.12.1 Fire Subzone 3F-1

The safe shutdown equipment and cabling located in fire subzone 3F-1 are listed in 
Table H.4-19.  A fire in this subzone could affect RHR Loop B, ADS Division 2 and 
RCIC isolation valve 2E51-F063.  Because 2E51-F063 is a fail as-is (normally open) 
valve, the operation of the RCIC system will not be affected by losing control of this 
valve in the event of fire.  If 2E51-F063 were to spuriously close HPCS valve 2E22-
F004 is still available.  Therefore, HPCS, and ADS Division 1 are available for 
decay heat removal and reactor water makeup; RHR Loop A is available for 
suppression pool cooling to assist in bringing the reactor to a hot shutdown 
condition.

Shielded cables prevent hot shorts from energizing the solenoids required to open 
the Division 2 ADS as well as SRV valve 2B21-F013S .  Reactor water inventory 
loss by simultaneous spurious operation of head vent valves 2B21-F001 and 2B21-
F002 is prevented by removing power to one of these valves.  Spurious operation of 
MO-2E12-F099A will not result in an adverse condition to safe shutdown.  Adverse 
failure of RWCU system valve cables in this fire zone is not of concern because 
redundant RWCU isolation valves 2G22-F004 is independent.  Spurious operation 
of reactor water sample valves 2B33-F019 and 2B33-F020 will not result in a 
condition adverse to safe shutdown.  Adverse failure of MSL drain valve cables in 
this fire zone is not of concern because redundant main steam line drain isolation 
vavle 2B21-F019 is independent of this fire zone.  Spurious operation N2 isolation 
valves 2IN100 and 2IN101 will not adversely affect safe shutdown.

Redundant reactor pressure and level indication on PR/LR 2B21-R884A and 
suppression pool indication in the control room are independent of this fire zone.

In terms of the fire in the reactor building, the Division 3 cables in the stairwells 
pass near other divisional fire zones in the reactor building (such as 2F-1, 3F-1, 2G-
1, 3G-1).  Fire in these fire zones would not likely damage cables to division 3 safe 
shutdown components like the HPCS  2E22-F004 valve.  However, should manual 
operation of safe shutdown equipment become necessary for any fire in the reactor 
building, the operator performing the manual action may require an SCBA due to 
the possibility of smoke in the vicinity of the manual action.

H.4.2.12.2 Fire Subzone 3F-2

The safe shutdown equipment and cabling located in fire subzone 3F-2 are listed in 
Table H.4-20.  A fire in this subzone could affect only the RCIC system, RHR Loop 
A, and ADS Division 1.  Therefore, HPCS and ADS Division 2 are available for 
decay heat removal and reactor water makeup; RHR Loop B is available for 
suppression pool cooling to assist in bringing the reactor to a hot shutdown 
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condition.  Operation of valve 2E12-F008 is not required to achieve hot shutdown. 
For cold shutdown analysis, see Subsection H.4.5.

Shielded cables prevent hot shorts from energizing the solenoids required to open 
the Division 1 ADS and SRV valves as well as SRV valve 2B21-F013S. Redundant 
reactor pressure and level PR/LR 2B21-R884B in the control room and suppression 
pool indication 2TR-CM038 in the control room and suppression pool level 
indication on 2LI-CM030 on the remote shutdown panel are independent of this fire 
zone.

Spurious operation of 2E12-F053B will not adversely affect safe shutdown via RHR 
Loop B.  Adverse failure of RWCU system valve cable is not of concern because 
redundant RWCU isolation valve 2G33-F001 is independent of this fire zone.  
Adverse failure of main steam line drain valve cables is not of concern because main 
steam line drain isolation valve 2B21-F016 is independent of this fire zone.  
Spurious operation of reactor water sample valve 2B33-F020 will not adversely 
affect safe shutdown.  Spurious operation of nitrogen isolation valve 2IN101 will not 
affect safe shutdown.  Two redundant scram discharge volume drain and vent 
valves are provided in each line.  They are part of the highly reliable scram system.  
Therefore, adequate protection against spurious operation adverse to safe shutdown 
is provided.

H.4.2.13 Fire Zone 2G 

Fire Zone 2G was originally divided into two subzones using 20-foot separation.  
Fire subzone 2G-1 includes building column rows 9-12 and fire subzone 2G-2 
includes building column rows 12-15.  As documented in LaSalle SER Sections 9.5.4 
and 9.5.6.6, a 50-foot separation is provided in this Reactor Building Fire Zone 
between components of redundant safe shutdown trains.  Also, area fire detection is 
provided.  Due to the low fire loading and lack of contiguous combustibles it is not 
credible to postulate a single fire affecting cable and equipment in both subzones.

H.4.2.13.1 Fire Subzone 2G-1

The safe shutdown equipment and cabling located in fire subzone 2G-1 is listed in 
Table H.4-21.  A fire in this subzone could affect RHR Loop B, ADS Division 2 and 
cable to RCIC steam line valve 1E51-F063.  RCIC steam line valve 1E51-F063 is 
normally open.  If it were to spuriously close, safe shutdown could be achieved by 
opening 1E22-F004 to initiate HPCS. Therefore, HPCS and ADS Division 1 are 
available for decay heat removal and reactor water makeup; RHR Loop A is 
available for suppression pool cooling to assist in bringing the reactor to a hot 
shutdown condition.

Redundant suppression pool level indication on 1LR-CM028 (input from 1LT-
CM032) in the control room is independent of this fire zone.  Suppression pool 
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temperature and Reactor Level and Pressure indication is independent of this fire 
zone. 

Adverse failure of RWCU system valve cable is not of concern because redundant 
RWCU isolation valve 1G33-F004 is independent of this fire zone.  Adverse failure 
of main steam line drain valve cables is not of concern because main steam line 
drain isolation valves are 1B21-F016 and 1B21-F019 are independent of this fire 
zone. 

In terms of the fire in the reactor building, the Division 3 cables in the stairwells 
pass near other divisional fire zones in the reactor building (such as 2F-1, 3F-1, 2G-
1, 3G-1).  Fire in these fire zones would not likely damage cables to division 3 safe 
shutdown components like the HPCS  1E22-F004 valve. 

 
 

H.4.2.13.2 Fire Subzone 2G-2 

The safe shutdown equipment and cabling located in fire subzone 2G-2 are listed in 
Table H.4-22.  A fire in this subzone could affect only the RCIC system, RHR Loop 
A, and ADS Division 1.  The d-c control power feed to the remote shutdown panel 
from motor control center (MCC) 121Y has no affect on the operation of RHR Loop 
B.  Therefore, RHR Loop B is still available for suppression pool cooling, and HPCS 
and ADS Division 2 are available for decay heat removal and reactor water makeup 
to assist in bringing the reactor to a hot shutdown condition.

Redundant suppression pool temperature indication on 1TR-CM038 in the control 
room and suppression pool level indication on 1LI-CM030 on the remote shutdown 
panel are independent of this fire zone. Reactor level and pressure are independent 
of this area as shown on Table H.4-105.

The spurious operation of 1E12-F053B would not affect safe shutdown using RHR 
loop B.

H.4.2.14 Fire Zone 3G 

Fire Zone 3G was originally divided into two subzones using 20-foot separation.  
Fire subzone 3G-1 includes building column rows 15-18 and fire subzone 3G-2 
includes building column rows 18-21.  As documented in the LaSalle SER Section 
9.5.4, 9.5.6.6, and 9.5.4 (Supplement 5), a 50-foot separation is provided in this 
Reactor Building Fire Zone between components of redundant safe shutdown trains 
except for VX and AP cables servicing the redundant battery room exhaust fans 
which have a 40-foot separation.  The loss of these fans is alarmed in the control 
room.  Sufficient administrative controls (for instance procedure LOP-VX-02) 
provide adequate temporary ventilation in case of the loss of these fans.  Fire 
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detection is provided.  Due to the low fire loading and lack of contiguous 
combustibles, it is not credible to postulate a single fire affecting cable and 
equipment in both subzones.

H.4.2.14.1 Fire Subzone 3G-1

The safe shutdown equipment and cabling located in fire subzone 3G-1 are listed in 
Table H.4-23.  A fire in this subzone could affect RHR Loop B, ADS Division 2, and 
RCIC steam line inboard valve 2E51-F063. RCIC steam line valve 2E51-F063 is 
normally open.  If it were to spurious close, safe shutdown could be achieved by 
opening 2E22-F004 to initiate HPCS. HPCS and ADS Division 1 are available for 
decay heat removal and reactor water makeup; RHR Loop A is available for 
suppression pool cooling to assist in bringing the reactor to a hot shutdown 
condition.

Redundant suppression pool temperature indication is independent of this fire zone. 
Suppression pool level indication on 2LR-CM028 (input from 2LT-CM032) in the 
control room is independent of this fire zone. Reactor level and pressure are 
independent of this area as shown on Table H.4-104 and H.4-105.

Adverse failure of RWCU system valve cables is not of concern because redundant 
RWCU isolation valve 2G33-F004 is independent of this fire zone.  Adverse failure 
of main steam line drain valve cable is not of concern because main steam line drain 
isolation valves are 2B21-F016 and 2B21-F019 are independent of this fire zone.

Spurious operation of 2E12-F099A would not affect safe shutdown using RHR Loop 
A.

In terms of the fire in the reactor building, the Division 3 cables in the stairwells 
pass near other divisional fire zones in the reactor building (such as 2F-1, 3F-1, 2G-
1, 3G-1).  Fire in these fire zones would not likely damage cables to division 3 safe 
shutdown components.  

 
 

H.4.2.14.2 Fire Subzone 3G-2

The safe shutdown equipment and cabling located in fire subzone 3G-2 are listed in 
Table H.4-24.  A fire in this subzone could affect only the RCIC system, RHR Loop 
A, and ADS Division 1.  The d-c control power feed to the remote shutdown panel 
from 250-Vdc motor control center (MCC) 221Y has no affect on the operation of 
RHR Loop B.  HPCS cables are routed in a sleeve in the wall separating the 
auxiliary building and the reactor building.  This is a 3-hour rated wall and 
provides fire protection for these cables.  Therefore, RHR Loop B is still available for 
suppression pool cooling and HPCS and ADS Division 2 are available for decay heat 
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removal and reactor water makeup to assist in bringing the reactor to a hot 
shutdown condition.

Redundant suppression pool temperature indication on 2TR-CM038 in the control 
room is independent of this fire zone.  Suppression pool level indication on 2LI-
CM030 on the remote shutdown panel is independent of this fire zone.

Shielded cables prevent hot shorts from energizing the solenoids required to open 
the Division 1 ADS and SRV valves. Adverse failure of main steam line drain valve 
cable is not of concern because redundant main steam line drain isolation valve 
2B21-F016 is independent of this fire zone.  The spurious operation of 2E12-F053B 
would not affect safe shutdown using RHR Loop B.  Adverse failure of RWCU 
system valve cables is not of concern because redundant RWCU system isolation 
valve 2G33-F001 is independent of this fire zone. Reactor level and pressure are 
independent of this area as shown on Table H.4-105. 

H.4.2.15 Fire Zone 2H1  

Fire Zone 2H1 was divided into two subzones using 20-foot separation.  Fire 
subzone 2H1-1 includes building column rows 9-12 and fire subzone 2H1-2 includes 
building column rows 12-15.  As documented in LaSalle SER Sections 9.5.4 and 
9.5.6.6, a 50-foot separation is provided in this Reactor Building Fire Zone between 
components of redundant safe shutdown trains.  Also, area fire detection is 
provided.  Due to the low fire loading and lack of contiguous combustibles it is not 
credible to postulate a single fire affecting cable and equipment in both subzones.

H.4.2.15.1 Fire Subzone 2H1-1

The safe shutdown equipment and cabling located in fire subzone 2H1-1 are listed 
in Table H.4-25.  A fire in this subzone could affect only HPCS, RHR Loop B, and 
ADS Division 2.  Therefore, RCIC and ADS Division 1 will be available for decay 
heat removal and reactor water makeup.  RHR Loop A is available for suppression 
pool cooling to assist in bringing the reactor to a hot shutdown condition.  
Instrumentation to monitor reactor parameters is independent of this zone.

Redundant suppression pool level indication on 1LI-CM032 and 1LR-CM028 in the 
control room is independent of this fire zone.  Suppression pool temperature 
indication is independent of this fire zone.

H.4.2.15.2 Fire Subzone 2H1-2

The safe shutdown equipment and cabling located in fire subzone 2H1-2 are listed 
in Table H.4-26.  A fire in this subzone could affect only the RCIC system, RHR 
Loop A, and ADS Division 1.  Therefore, HPCS and ADS Division 2 are available for 
decay heat removal and reactor water makeup.  RHR Loop B is available for 
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suppression pool cooling to assist in bringing the reactor to a hot shutdown 
condition.

Redundant suppression pool level indication on 1LI-CM030 on the remote shutdown 
panel is independent of this fire zone.  Suppression pool temperature indication is 
independent of this fire zone.  Instrumentation to monitor reactor parameters is 
independent of this fire zone.

H.4.2.16 Fire Zone 3H1  

Fire Zone 3H1 was originally divided into two subzones using 20-foot separation.  
Fire subzone 3H1-1 includes building column rows 15-18 and fire subzone 3H1-2 
includes building column rows 18-21.  No cables or components necessary for safe 
shutdown are located within approximately 70 feet of another cable or component in 
the adjacent subzone.  Also, fire detection is provided.  Due to the low fire loading 
and lack of contiguous combustibles, it is not credible to postulate a single fire 
affecting cable and equipment in both subzones.

H.4.2.16.1 Fire Subzone 3H1-1

The safe shutdown equipment and cabling located in fire subzone 3H1-1 are listed 
in Table H.4-27.  A fire in this subzone could affect only HPCS, RHR Loop B, and 
ADS Division 2.  Therefore, RCIC and ADS Division 1 will be available for decay 
heat removal and reactor water makeup.  RHR Loop A is available for suppression 
pool cooling to assist in bringing the reactor to a hot shutdown condition.

Redundant suppression pool level indication on 2LR-CM028 in the control room is 
independent of this fire zone.  Suppression pool temperature indication is 
independent of this fire zone.  Instrumentation to monitor reactor parameters is 
independent of this fire zone.

H.4.2.16.2 Fire Subzone 3H1-2

The safe shutdown equipment and cabling located in fire subzone 3H1-2 are listed in Table H.4-
28.  A fire in this subzone could affect only the RCIC system, RHR Loop A, and ADS Division 
1.  HPCS cables 2HP021 and 2HP022 are routed through conduits embedded in the concrete wall 
which forms part of the boundary for Fire Zone 3H1-2.  This provides a 3-hour rated barrier for 
these cables and allows HPCS valve 2E22-F004 to be credited given a fire in this zone.  
Therefore, HPCS and ADS Division 2 are available for decay heat removal and reactor water 
makeup.  RHR Loop B is available for suppression pool cooling to assist in bringing the reactor 
to a hot shutdown condition.

Redundant suppression pool level indication on 2LI-CM030 on the remote shutdown 
panel is independent of this fire zone.  Suppression pool temperature indication is 
independent of this fire zone.  Instrumentation to monitor reactor parameters is 
independent of this fire zone.
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H.4.2.17 Fire Zone 2H2  

The safe shutdown equipment and cabling located in Fire Zone 2H2 are listed in 
Table H.4-29.  A fire in this zone could affect only components and cables associated 
with the basic shutdown method.  Therefore, the alternative method, which is 
independent of this fire zone, can be used to bring the reactor to a hot shutdown 
condition.  Instrumentation to monitor reactor and suppression pool parameters is 
independent of this fire zone.

H.4.2.18 Fire Zone 2H3  

The safe shutdown equipment and cabling located in Fire Zone 2H3 is listed in 
Table H.4-30.  A fire in this zone could only have an effect on components and cables 
associated with the alternate shutdown method.  Therefore, the basic shutdown 
method, which is independent of this fire zone, can be used to bring the reactor to a 
hot shutdown condition.  Instrumentation to monitor reactor and suppression pool 
parameters is independent of this fire zone.

H.4.2.19 Fire Zone 3H3  

The safe shutdown equipment and cabling located in Fire Zone 3H3 are listed in 
Table H.4-31.  A fire in this zone could only have an effect on components and cables 
associated with the alternate shutdown method.  HPCS, RHR A, and ADS Division 
1 are independent of this fire zone can be used to bring the reactor to a hot 
shutdown condition.  Instrumentation to monitor reactor and suppression pool 
parameters is independent of this fire zone.

H.4.2.20 Fire Zone 2H4  

The safe shutdown equipment and cabling located in Fire Zone 2H4 are listed in 
Table H.4-32.  A fire in this zone could only affect the RCIC system, RHR Loop A, 
and ADS Division 1.  The d-c control power feed to the remote shutdown panel from 
MCC 121Y has no affect on the operation of RHR Loop B.  Therefore, RHR Loop B is 
still available for suppression pool cooling and HPCS and ADS Division 2 are 
available for decay heat removal and reactor water makeup to assist in bringing the 
reactor to a hot shutdown condition.  Instrumentation to monitor reactor and 
suppression pool parameters is independent of this fire zone.
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H.4.2.21 Fire Zone 3H4  

The safe shutdown equipment and cabling located in Fire Zone 3H4 are listed in 
Table H.4-33.  A fire in this zone could only affect the RCIC system and RHR Loop 
A. The d-c control power feed to the remote shutdown panel from MCC 221Y has no 
affect on the operation of RHR Loop B.  Therefore, RHR Loop B is still available for 
suppression pool cooling and HPCS and ADS Division 1 and 2 are available for 
decay heat removal and reactor water makeup to assist in bringing the reactor to a 
hot shutdown condition.  Instrumentation to monitor reactor and suppression pool 
parameters is independent of this fire zone.

H.4.2.22 Fire Zone 2H5  

The safe shutdown equipment and cabling located in Fire Zone 2H5 are listed in 
Table H.4-34.  A fire in this zone could only affect the RCIC system, RHR Loop A, 
and ADS Division 1.  Therefore, HPCS and ADS Division 2 are available for decay 
heat removal and reactor water makeup.  RHR Loop B is available for suppression 
pool cooling to assist in bringing the reactor to a hot shutdown condition.  
Redundant suppression pool level indication on 1LI-CM030 and temperature 
indication on 1TR-CM038 in the control room are independent of this fire zone.  
Instrumentation to monitor reactor parameters is independent of this fire zone.

H.4.2.23 Fire Zone 3H5  

The safe shutdown equipment and cabling located in Fire Zone 3H5 are listed in 
Table H.4-35.  A fire in this zone could only affect the RCIC system, RHR Loop A, 
and ADS Division 1. HPCS cables are routed through conduits embedded in 
concrete wall separating the auxiliary building and the reactor building.  This 
provides a 3-hour rated barrier for these cables.  Therefore, HPCS and ADS 
Division 2 are available for decay heat removal and reactor water makeup.  RHR 
Loop B is available for suppression pool cooling to assist in bringing the reactor to a 
hot shutdown condition.  Redundant suppression pool level indication on 
2LI-CM030 on the remote shutdown panel and temperature indication on 
2TR-CM038 in the control room are independent of this fire zone.  Instrumentation 
to monitor reactor parameters is independent of this fire zone.

H.4.2.24 Fire Zone 2I1  

Fire Zone 2I1 was divided into two subzones using 20-foot separation.  Fire subzone 
2I1-1 includes the portion of fire zone 2I1 located between building column rows 
9-12 and fire subzone 2I1-2 includes that portion of fire zone 2I1 located between 
building column rows 12-15.  As documented in the LaSalle SER Sections 9.5.4, 
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9.5.6, and 9.5.4 (Supplement 5), a 50-foot separation is provided in the Reactor 
Building Fire Zone between components of redundant safe shutdown trains except 
for the RHR Division II cables in 2I1-1 and Division I RHR Service Water Valve 
1E12-F068A in 2I1-2 which are separated by about 20 feet.  Valve 1E12-F068A is 
not needed for several hours following initiation of shutdown.  Also automatic fire 
detection is provided.  Due to the low fire loading and lack of contiguous 
combustibles it is not credible to postulate a single fire affecting cable and 
equipment in both subzones.

H.4.2.24.1 Fire Subzone 2I1-1

The equipment and cabling located in fire subzone 2I1-1 are listed in Table H.4-36.  
A fire in this subzone could affect only the HPCS system, RHR Loop B, and ADS 
Division 2.  Therefore, RCIC and ADS Division 1 are still available for decay heat 
removal and reactor water makeup.  RHR Loop A is available for suppression pool 
cooling to assist in bringing the reactor to a hot shutdown condition.  
Instrumentation to monitor reactor and suppression pool parameters is independent
of this fire zone. 

H.4.2.24.2 Fire Subzone 2I1-2

The safe shutdown equipment and cabling located in fire subzone 2I1-2 are listed in 
Table H.4-37.  A fire in this subzone could only affect the RCIC system and RHR 
Loop A.  Therefore, HPCS and both ADS Division 1 and Division 2 are available for 
decay heat removal and reactor water makeup.  RHR Loop B is available for 
suppression pool cooling to assist in bringing the reactor to a hot shutdown 
condition.  Redundant suppression pool temperature indication on 1TR-CM038 in 
the control room is independent of this fire zone.  Suppression pool level indication 
is independent of this fire zone.  Instrumentation to monitor reactor parameters is 
independent of this zone.

H.4.2.25 Fire Zone 3I1 

Fire Zone 3I1 was divided into two subzones using 20-foot separation.  Fire subzone 
3I1-1 includes the portion of fire zone 3I1 located between building column rows 
15-18 and fire subzone 3I1-2 includes that portion of fire zone 3I1 located between 
building column rows 18-21.  As documented in the LaSalle SER Section 9.5.4, 
9.5.6.6, and 9.5.4 (Supplement 5), a 50-foot separation is provided in the Reactor 
Building Fire Zone between components of redundant safe shutdown trains except
for the RHR Division II cables in 3I1-1 and Division I RHR Service Water Valve 
2E12-F068A in 3I1-2, which are separted by about 20 feet.  Valve 2E12-F068A is 
not needed for several hours following initiation of shutdown.  Also fire detection is 
provided. Due to the low fire loading and lack of contiguous combustibles, it is not 
credible to postulate a single fire affecting cable and equipment in both subzones.
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H.4.2.25.1 Fire Subzone 3I1-1

The equipment and cabling located in fire subzone 3I1-1 are listed in Table H.4-38.  
A fire in this subzone could affect only the HPCS system, RHR Loop B, and ADS 
Division 2.  Therefore, RCIC and ADS Division 1 are still available for decay heat 
removal and reactor water makeup.  RHR Loop A is available for suppression pool 
cooling to assist in bringing the reactor to a hot shutdown condition.  
Instrumentation to monitor reactor and suppression pool parameters is independent
of this fire zone. 

H.4.2.25.2 Fire Subzone 3I1-2

The safe shutdown equipment and cabling located in fire subzone 3I1-2 are listed in 
Table H.4-39.  A fire in this subzone could affect only the RCIC system and RHR 
Loop A. HPCS cables are routed through conduits embedded in concrete wall 
separating the auxiliary building and the reactor building.  This provides a 3-hour 
rated barrier for these cables.  Therefore, HPCS and both ADS Division 1 and 
Division 2 are available for decay heat removal and reactor water makeup.  RHR 
Loop B is available for suppression pool cooling to assist in bringing the reactor to a 
hot shutdown condition.  Redundant suppression pool temperature indication on 
2TR-CM038 in the control room is independent of this fire zone.  Suppression pool 
level indication is independent of this fire zone.  Instrumentation to monitor reactor
parameters is independent of this fire zone.

H.4.2.26 Fire Zone 2I2  

The safe shutdown equipment and cabling located in Fire Zone 2I2 are listed in 
Table H.4-40.  A fire in this zone could affect only components and cables associated 
with the basic method.  Therefore, the alternate method, which is independent of 
this fire zone, can be used to bring the reactor to a hot shutdown condition.  
Instrumentation to monitor reactor and suppression pool parameters is independent
of this area. 

H.4.2.27 Fire Zone 3I2  

The safe shutdown equipment and cabling located in Fire Zone 3I2 are listed in 
Table H.4-41.  A fire in this zone could affect only components and cables associated 
with the basic shutdown method.  Therefore, the alternate method, which is 
independent of this fire zone, can be used to bring the reactor to a hot shutdown 
condition.  Instrumentation to monitor reactor and suppression pool parameters is 
independent of this fire zone.
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H.4.2.28 Fire Zone 2I3  

The safe shutdown equipment and cabling located in Fire Zone 2I3 are listed in 
Table H.4-42.  A fire in this zone could affect only RHR Loop B and ADS Division 2.  
Therefore, both HPCS and RCIC, and ADS Division 1 are available for decay heat 
removal and reactor water makeup.  RHR Loop A is available for suppression pool 
cooling to assist in bringing the reactor to a hot shutdown condition.  
Instrumentation to monitor reactor and suppression pool parameters is independent
of this fire zone.

H.4.2.29 Fire Zone 3I3  

The safe shutdown equipment and cabling located in Fire Zone 3I3 are listed in 
Table H.4-43. A fire in this zone could affect only RHR Loop B and ADS Division 2. 
Therefore, both HPCS and RCIC, and ADS Division 1 are available for decay heat 
removal and reactor water makeup. RHR Loop A is available for suppression pool 
cooling to assist in bringing the reactor to a hot shutdown condition.  
Instrumentation to monitor reactor and suppression pool parameters is independent
of this fire zone. 

H.4.2.30 Fire Zone 2I4  

The safe shutdown equipment and cabling located in Fire Zone 2I4 are listed in 
Table H.4-44. A fire in this zone could affect only the RCIC system, RHR Loop A, 
and ADS Division 1. Therefore, HPCS and ADS Division 2 are available for decay 
heat removal and reactor water makeup. RHR Loop B is available for suppression 
pool cooling to assist in bringing the reactor to a hot shutdown condition.  
Instrumentation to monitor reactor and suppression pool parameters is independent
of this fire zone. 

H.4.2.31 Fire Zone 3I4  

The safe shutdown equipment and cabling located in Fire Zone 3I4 are listed in 
Table H.4-45. A fire in this zone could affect only the RCIC system, RHR Loop A, 
and ADS Division 1. Therefore, HPCS and ADS Division 2 are available for decay 
heat removal and reactor water makeup. RHR Loop B is available for suppression 
pool cooling to assist in bringing the reactor to a hot shutdown condition.  
Instrumentation to monitor reactor and suppression pool parameters is independent
of this fire zone.  



LSCS-FPR

H.4-26 REV. 8

H.4.2.32 Fire Zone 2I5  

The safe shutdown equipment and cabling located in Fire Zone 2I5 are listed in 
Table H.4-46. A fire in this zone could affect only RHR Loop A and ADS Division 1. 
Therefore, both HPCS and RCIC, and ADS Division 2 are available for decay heat 
removal and reactor water makeup; RHR Loop B is available for suppression pool 
cooling to assist in bringing the reactor to a hot shutdown condition.  Redundant 
suppression pool temperature indication on 1TR-CM038 in the control room is 
independent of this fire zone. Instrumentation to monitor reactor parameters is 
independent of this fire zone. Suppression pool level indication on 1LI-CM030 is 
independent of this area. 

H.4.2.33 Fire Zone 3I5  

The safe shutdown equipment and cabling located in Fire Zone 3I5 are listed in 
Table H.4-47. A fire in this zone could affect only RHR Loop A and ADS Division 1. 
HPCS cables are routed through conduits embedded in the concrete wall separating 
the auxiliary building and the reactor building. This provides a 3-hour rated barrier 
for these cables. Therefore, both HPCS and RCIC and ADS Division 2 are available 
for decay heat removal and reactor water makeup; RHR Loop B is available for 
suppression pool cooling to assist in bringing the reactor to a hot shutdown 
condition. Redundant suppression pool temperataure indication on 2TR-CM038 in 
the control room and suppression pool level on 2LI-CM030 on the remote shutdown 
panel are independent of this fire zone. Instrumentation to monitor reactor 
parameters is independent of this fire zone.

H.4.2.34 Fire Zone 2J 

The safe shutdown equipment and cabling located in Fire Zone 2J are listed in 
Table H.4-48. The primary containment is inerted during normal operation. This 
fire zone contains the inboard main steam isolation valves and safety/relief/ADS 
valves. Each ADS valve has two separate actuators which are powered individually 
from electrical Division 1 or Division 2. A fire in the vicinity of a safety/relief/ADS 
valve could affect both actuators on that valve. Because these valves are divided 
into two groups of either six or seven valves, with each valve powered from both 
electrical divisions and because groups are separated by a distance of greater than 
20 feet, a fire can affect only one group of ADS valves. Therefore, at least six 
safety/relief valves, three of which are also ADS valves, survive the postulated fire. 
Only one ADS valve is needed during a normal shutdown, because one valve 
provides more than enough capacity to accomplish a hot shutdown. A fire in this 
zone could also affect the RCIC inboard isolation valve. Because this valve is fail as-
is (normally open) valve, the loss of electrical control to this valve in the event of a 
fire will not likely affect the operation of the RCIC system. HPCS is available 
should a spurious closure of valve 1E51-F063 occur. Inboard MSIV are fail-safe 
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valves and will close in the event of a fire, which disables the controls to these 
valves. They can also be closed by opening the RPS MG set's output breakers. 
Therefore, HPCS, RCIC, and at least one group of safety/relief/ ADS valves are 
available for decay heat removal and reactor water makeup. Both RHR Loop A and 
RHR Loop B are available for suppression pool cooling to assist in bringing the 
reactor to a hot shutdown condition.

H.4.2.35 Fire Zone 3J 

The safe shutdown equipment and cabling located in Fire Zone 3J are listed in 
Table H.4-49. The primary containment is inerted during normal operation. This 
fire zone contains the inboard main steam isolation valves and safety/relief/ADS 
valves. Each ADS valve has two separate actuators which are powered individually 
from electrical Division 1 or Division 2. A fire in the vicinity of a safety/relief/ADS 
valve could affect both actuators on that valve. Because these valves are divided 
into two groups of six or seven valves, with each valve powered from both electrical 
divisions and because groups are separated by a distance of greater than 20 feet, a 
fire can affect only one group of ADS valves. Therefore, at least six safety/relief 
valves, three of which are also ADS valves, survive the postulated fire. Only one 
ADS valve is needed during a normal shutdown, because one valve provides more 
than enough capacity to accomplish a hot shutdown. A fire in this zone could also 
affect the RCIC inboard isolation valve (2E51-F063). Because this valve is a fail as-
is (normally open) valve, the loss of electrical control to this valve in the event of a 
fire will not likely affect the operation of the RCIC system. HPCS is available 
should a spurious closure of the 2E51-F063 valve occur. Inboard MSIV are fail-safe 
valves and will close in the event of a fire which disables the controls to these 
valves. They can also be closed by opening the RPS MG set's output breakers. 
Therefore, HPCS, RCIC, and at least one group of safety/relief/ ADS valves are 
available for decay heat removal and reactor water makeup. Both RHR Loop A and 
RHR Loop B are available for suppression pool cooling to assist in bringing the 
reactor to a hot shutdown condition.

H.4.2.36 Fire Zone 2K 

The main steam line and main steam line drain outboard containment isolation 
valves are located in this fire zone as shown on Table H.4-116. Adverse failure of 
the main steam system valves is not of concern because the inboard MSIV's 1B21-
F022A-D and main steam line drain valve 1B21-F016 are independent of this fire 
zone.

H.4.2.37 Fire Zone 3K 

The main steam line and main steam line drain outboard containment isolation 
valves are located in this fire zone as shown on Table H.4-117. Adverse failure of 
the main steam system valves is not of concern because the inboard MSIV's 2B21-
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F022A-D and main steam line drain valve 2B21-F016 are independent of this fire 
zone.

H.4.2.38 Fire Zone 4C1  

Unit 1:

The safe shutdown equipment and cabling located in Fire Zone 4C1 are listed in 
Table H.4-50. As discussed in UFSAR section 7.4.4, for most control room fires the 
reactor can be brought to a hot shutdown condition from the remote shutdown panel 
in the auxiliary electric equipment room by the operation of 1B21-F013 H, K and P 
and RCIC system for decay heat removal and reactor water makeup; RHR Loop B is 
available for suppression pool cooling. Redundant reactor and suppression pool 
indications are on the remote shutdown panel independent of the control room. 
However, a control room fire affecting the operational capability of the auxiliary 
control panel 1PM01J which contains controls and logic for the Division 1 and 
Division 2 diesel-generators (DG), the associated DG output breaker, and the 
Division 1 and Division 2 ESF switchgear feed breakers for 480 volt substations 
could affect the safe shutdown of the reactor from the remote shutdown panel due to 
a loss of a-c power. Therefore, a local control capability, which is independent of the 
control room, is provided for these electrical controls. It provides the capability for 
safe shutdown of the reactor from the remote shutdown panel. A local transfer 
switch and a redundant set of control circuit fuses are provided for these safe 
shutdown circuits.  The redundant fuses are switched into the control circuits when 
the transfer switches are placed in their positions for local operation. These 
redundant fuses maintain control circuit continuity to the safe shutdown switchgear 
feed breaker controls and D-G control circuits in accordance with IE Information 
Notice No. 85-09. The valve spurious operation analysis is discussed in Section 
H.4.6. Only a single spurious valve opening was postulated where two valves were 
in series except for valves at a high-low pressure piping interface where spurious 
opening of all valves is postulated. Measures taken to prevent or defeat adverse 
valve failures are summarized in Table H.4-111.

Two redundant scram discharge volume drain and vent lines are provided in each 
line. They are part of the highly reliable scram system. Therefore, adequate 
protection against spurious operation adverse to safe shutdown is provided.

A fault in cable 1DC034 will not affect operability of the 125 VDC system.

Unit 2:

The safe shutdown equipment and cabling located in Fire Zone 4C1 are listed in 
Table H.4-51. As discussed in UFSAR section 7.4.4, for most control room fires, the 
reactor can be brought to a hot shutdown condition from the remote shutdown panel 
in the auxiliary electric equipment room by the operation of 2B21-F013 H, K and P 
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and RCIC system for decay heat removal and reactor water makeup; RHR Loop B is 
available for suppression pool cooling. However, a control room fire affecting the 
operational capability of the auxiliary control panel 2PM01J which contains 
controls and logic for the Division 1 and Division 2 diesel-generators (DG), the 
associated DG output breaker, and the Division 1 and Division 2 ESF switchgear 
feed breakers for 480 volt substations could affect the safe shutdown of the reactor 
from the remote shutdown panel due to a loss of a-c power. Therefore, local control 
capability, which is independent of the control room, is provided for these electrical 
controls. It provides the capability for safe shutdown of the reactor from the remote 
shutdown panel located in the auxiliary electric equipment room (Fire Zone 4E2).  
With the exception of the Division 2 RHR B pump and associated RHR service 
water C and D pump breakers, the Division 2 RHR B pump and associated RHR 
service water C and D pump breakers are provided with a local transfer switch, but 
are not equipped with a redundant set of control circuit fuses at the safe shutdown 
switchgear. These transfer switches utilize the same set of control circuit fuses for 
remote and local operation. The valve spurious operation analysis is discussed in 
Section H.4.6. Only a single spurious valve opening was postulated where two 
valves were in series except for valves at a high-low pressure piping interface where 
spurious opening of all valves is postulated. Measures taken to prevent or defeat 
adverse valve failures are summarized in Table H.4-111.

Two redundant scram discharge volume drain and vent valves are provided in each 
line. They are part of the highly reliable scram system. Therefore, adequate 
protection against spurious operation adverse to safe shutdown is provided.

H.4.2.39 Fire Zone 4C2  

The safe shutdown equipment and cabling located in Fire Zone 4C2 are listed in 
Table H.4-52. A fire in this zone could affect only components and cables of the basic 
shutdown method. Therefore, the alternate method, which is independent of this 
fire zone can be used to bring the reactor to a hot shutdown condition. 
Instrumentation to monitor reactor and suppression pool parameters is independent
of this fire zone.

H.4.2.40 Fire Zone 4C3  

The safe shutdown equipment and cabling located in Fire Zone 4C3 are listed in 
Table H.4-53. A fire in this zone could affect only components and cables of the basic 
shutdown method. Therefore, the alternate method, which is independent of this 
fire zone can be used to bring the reactor to a hot shutdown condition. 
Instrumentation to monitor reactor and suppression pool parameters is independent
of this fire zone.
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H.4.2.41 Fire Zone 4C4 

The safe shutdown cabling located in Fire Zone 4C4 are listed in Table H.4-125. A 
fire in this zone could affect only cables necessary for both Unit 1 and Unit 2 
Division 2 RHR Service Water flow indication from RHR Service Water C&D 
Pumps. Therefore, RCIC, HPCS, ADS Division 1, ADS Division 2 are available for 
decay heat removal. RHR Loop A is available for suppression pool cooling to assist 
in bringing the reactor to a hot shutdown. Additionally, the control operator can 
determine the status of RHR cooling Loop B capabilty by observing the indicating 
status lights on the main control boards for system pumps and valves.

Instrumentation to monitor reactor and suppression pool parameters is independent
of this fire zone.

H.4.2.42 Fire Zone 4D1  

Fire Zone 4D1 was divided into two subzones. Fire subzone 4D1-1 is the cable riser 
aisle and fire subzone 4D1-2 is the cable spreading area. These two subzones are 
separated by a 3-hour fire rated (concrete block) wall so that a fire in one subzone 
does not affect the other.

H.4.2.42.1 Fire Subzone 4D1-1

The safe shutdown equipment and cabling located in fire subzone 4D1-1 are listed 
in Table H.4-54. A fire in this subzone could affect only the RCIC system, RHR Loop 
A, and ADS Division 1. Therefore, HPCS and ADS Division 2 are available for decay 
heat removal and RHR Loop B is available for suppression pool cooling to assist in 
bringing the reactor to a hot shutdown condition.

Shielded cables prevent hot shorts from energizing the solenoids required to open 
the Division 1 ADS and SRV valves as well as SRV valve 1B21-F013S. Redundant 
reactor pressure and level indication on PR/LR 1B21-R884B and suppression pool 
temperature indication on 1TR-CM038 in the control room and suppression pool 
level indication on 1LI-CM030 on the remote shutdown panel are independent of 
this fire zone.

Adverse failure of main steam line drain valve cable is not of concern because 
redundant main steam line drain isolation valve 1B21-F016 is independent of this 
fire zone. Spurious operation of 1E12-F053B would not affect safe shutdown using 
RHR loop B. Spurious operation of reactor water sample valve 1B33-F020 would not 
affect safe shutdown. Adverse failure of RWCU system valve cables is not of concern 
because redundant RWCU system isolation valve 1G33-F001 is independent of this 
fire zone. 
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H.4.2.42.2 Fire Subzone 4D1-2

The safe shutdown equipment and cabling located in fire subzone 4D1-2 are listed 
in Table H.4-55. A fire in this subzone could only affect the RCIC system, RHR Loop 
B, and ADS Division 2. Therefore, HPCS and ADS Division 1 are available for decay 
heat removal and reactor water makeup; RHR Loop A is available for suppression 
pool cooling in order to bring the reactor to a hot shutdown condition.

Redundant reactor pressure and level indication on PR/LR 1B21-R884A and
suppression pool temperature indication on 1TI-CM037 on the remote shutdown 
panel and suppression pool level indication on 1LI-CM032 and 1LR-CM028 in the 
control room are independent of this fire zone.

Shielded cables prevent hot shorts from energizing the solenoids required to open 
the Division 2 ADS valves. Adverse failure of main steam line drain valve cable is 
not of concern because redundant main steam line valve 1B21-F019 is independent 
of this fire zone. Spurious operation of nitrogen steam isolation valves 1IN100 and 
1IN101 will not affect safe shutdown. Spurious operation of reactor water sample 
valve 1B33-F019 will not affect safe shutdown. Spurious operation of MO-1E12-
F099A will not affect safe shutdown using RHR loop A. Reactor water inventory loss 
by simultaneous spurious operation of head vent valves 1B21-F001 and 1B21-F002 
is prevented by removing power to one of these valves. Adverse failure of RWCU 
system valve cable is not of concern because redundant RWCU isolation valve 1G33-
F004 is independent of this fire zone. Two redundant scram discharge volume drain 
and vent valves are provided in each line. They are part of the highly reliable scram 
system. Therefore, adequate protection against spurious operation adverse to safe 
shutdown is provided.

H.4.2.43 Fire Zone 4D2  

The safe shutdown equipment and cabling located in Fire Zone 4D2 are listed in Table H.4-56. A 
fire in this zone could only affect the RCIC system, RHR Loop B, and ADS Division 2. Unit 2 
Division 3 safety-related cables 2HP021 and 2HP022 are protected by a one-hour fire wrap with 
automatic detection and suppression such that the function of HPCS valve 2E22-F004 may be 
credited given a fire in this zone.  Therefore, HPCS and ADS Division 1 are available for decay 
heat removal and reactor water makeup; RHR Loop A is available for suppression pool cooling 
in order to bring the reactor to a hot shutdown condition.

Shielded cables prevent hot shorts from energizing the solenoids required to open 
the Division 2 ADS as well as SRV valve 2B21-F013S. Adverse failure of main 
steam line valve cable is not of concern because redundant main steam line valve 
2B21-F019 is independent of this fire zone. Spurious operation of N2 isolation 
Valves 2IN100 and 2IN101 will not affect safe shutdown. Spurious operation of 
reactor water sample valve 2B33-F019 will not affect safe shutdown. Spurious 
operation of MO-2E12-F099A will not affect safe shutdown using RHR loop A. 
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Reactor water inventory loss by simultaneous spurious operation of head vent 
valves 2B21-F001 and 2B21-F002 is prevented by removing power to one of these 
valves. Adverse failure of RWCU system valve cables is not of concern because 
redundant RWCU isolation valve 2G33-F004 is independent of this fire zone.

Redundant reactor pressure and level indication on PR/LR 2B21-R884A and 
suppression pool temperature indication on 2TI-CM037 on the remote shutdown 
panel and suppression pool level indication on 2LI-CM032 in the control room are 
independent of this fire zone.

Two redundant scram discharge volume drain and vent valves are provided in each 
line. They are part of the highly reliable scram system. Therefore, adequate 
protection against spurious operation adverse to safe shutdown is provided.

H.4.2.44 Fire Zone 4D3  

The safe shutdown equipment and cabling located in Fire Zone 4D3 are listed in 
Table H.4-57. A fire in this zone could affect only RHR Loop B and ADS Division 2. 
Therefore, both HPCS and RCIC, and ADS Division 1 are available for decay heat 
removal and reactor water makeup. RHR Loop A is available for suppression pool 
cooling to assist in bringing the reactor to a hot shutdown condition.  The HPCS 
cables are embedded in the wall and are protected from fire in the fire zone.

Shielded cables prevent hot shorts from energizing the solenoids required to open 
the Division 2 ADS valves. Adverse failure of main steam line valve cables is not of 
concern because redundant main steam line valve 1B21-F019 is independent of this 
fire zone. Spurious operation of N2 isolation valves 1IN100 and 1IN101 will not 
affect safe shutdown. Spurious operation of reactor water sample valve 1B33-F019 
will not affect safe shutdown. Spurious operation of valve 1E12-F099A will not 
affect safe shutdown using RHR loop A. Reactor water inventory loss by 
simultaneous spurious operation of head vent valves 1B21-F001 and 1B21-F002 is 
prevented by removing power to one of these valves.

Redundant reactor pressure and level indication on PR/LR 1B21-R884A and 
suppression pool temperature indication on 1TI-CM037 on the remote shutdown 
panel and suppression pool level indication on 1LI-CM032 and 1LR-CM028 are 
independent of this fire zone.

Two redundant scram discharge volume drain and vent valves are provided in each 
line. They are part of a highly reliable scram system. Therefore, adequate protection 
against spurious operation adverse to safe shutdown is provided.



LSCS-FPR

H.4-33 REV. 8

H.4.2.45 Fire Zone 4D4  

The safe shutdown equipment and cabling located in Fire Zone 4D4 are listed in 
Table H.4-58. A fire in this zone could affect only RCIC, RHR Loop A, and ADS 
Division 1. Therefore, HPCS and ADS Division 2 are available for decay heat 
removal and reactor water makeup. RHR Loop B is available for suppression pool 
cooling to assist in bringing the reactor to a hot shutdown condition.  The HPCS 
cables are embedded in the wall and are protected from fire in the fire zone. 

Shielded cables prevent hot shorts from energizing the solenoids required to open 
the Division 1 ADS and SRV valves as well as SRV valve 2B21-F013S. Adverse 
failure of main steam line drain valve cable is not of concern because redundant 
main steam line drain isolation valve 2B21-F016 is independent of this fire zone. 
Spurious operation of 2E12-F053B would not affect safe shutdown using RHR loop 
B. Spurious operation of reactor water sample valve 2B33-F020 would not affect 
safe shutdown. Adverse failure of RWCU system valve cable is not of concern 
because redundant RWCU system isolation valve 2G33-F001 is independent of this 
fire zone.

Redundant reactor pressure and level indication PR/LR 2B21-R884B and 
suppression pool temperature indication on 2TR-CM038 in the control room and 
suppression pool level indication on 2LI-CM030 on the remote shutdown panel are 
independent of this fire zone. 

Two redundant scram discharge volume drain and vent valves are provided in each 
line. They are part of the highly reliable scram system. Therefore, adequate 
protection against spurious operation adverse to safe shutdown is provided. 

H.4.2.46 Fire Zone 4E1  

Fire Zone 4E1 will be divided into two subzones by a 3-hour fire rated barrier so 
that a fire in one subzone does not affect the other. The barrier contains a UL 
labeled (3-hour rated) steel roll-up type fire door, which is normally open, equipped 
with fusible thermal links in the event of a fire. The barrier also contains a large 
fire damper. The location of this barrier is shown in Figure H.4-1. Fire subzone 4E1-
1 is located to the left of this barrier and fire subzone 4E1-2 is located to the right of 
this barrier.

H.4.2.46.1 Fire Subzone 4E1-1

The safe shutdown equipment and cabling located in fire subzone 4E1-1 are listed 
in Table H.4-59. A fire in this subzone could only affect the RCIC system, RHR Loop 
B, and ADS Division 2. Therefore, HPCS and ADS Division 1 are available for decay 
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heat removal and reactor water makeup. RHR Loop A is available for suppression 
pool cooling to assist in bringing the reactor to a hot shutdown condition.

Redundant reactor pressure and level indication on PR/LR 1B21-R884A and 
suppression pool level indication on 1LI-CM032 and 1LR-CM028 in the control room 
is independent of this fire zone. 

The valve spurious operation analysis is discussed in Section H.4.6. Only a single 
spurious valve opening was postulated where two valves were in series except for 
valves at a high-low pressure interface where spurious opening of all valves is 
postulated. Measures taken to prevent or defeat adverse valve failures are 
summarized in Table H.4-111.  Additionally, shielded cables prevent hot shorts 
from energizing the solenoids required to open the Division 2 ADS and SRV valves 
as well as SRV valve 1B21-F013S.

H.4.2.46.2 Fire Subzone 4E1-2

The safe shutdown equipment and cabling located in fire subzone 4E1-2 are listed 
in Table H.4-60. The remote shutdown panel is located in this fire subzone. 
Equipment and cables for the remote shutdown panel are indicated in Tables H.4-
60 and H.4-69 by the letters RSP. The isolation of these circuits from the control 
room is illustrated on the electrical schematics.  A fire in this  subzone could affect 
the RCIC system, ADS Division 1, RHR Loop A, and RHR Loop B. This would leave 
the HPCS and ADS Division 2 available for decay heat removal and reactor water 
makeup. Such a postulated fire could affect the suppression pool cooling mode of 
both RHR A and B. Therefore, (1) separate controls are provided for the RHR B 
pump and the RHR 1C and 1D service water pumps to make them independent of 
fire subzone 4E1-2, (2) All RHR Loop B valves can be manually operated, and (3) 
RHR Service Water Loop B Pump operation can be verified at the local pressure 
indicator at the pump discharge. Thus RHR Loop B will be available for suppression 
pool cooling.

Redundant reactor pressure and level indication on PR/LR 1B21-R884B, 
suppression pool temperature indication on 1TR-CM038 and suppression pool level 
indication on 1LI-CM032 and 1LR-CM028 are independent of this fire zone.

The valve spurious operation analysis is discussed in Section H.4.6 and below. Only 
a single spurious valve opening was postulated where two valves were in series 
except for valves at a high-low pressure interface where spurious opening of all 
valves is postulated. Measures taken to prevent or defeat adverse failure are 
summarized in Table H.4-111.

To prevent the possibility that a fire at the remote shutdown panel or at the main 
control room (Section H.4.2.38) could cause spurious opening of both RHR suction 
cooling line isolation valves 1E12-F008 and 1E12-F009 while the reactor is at 
operating pressure and thereby expose low pressure RHR piping to reactor 
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pressure, the motor control center circuit breaker furnishing both motive and 
control power for valve 1E12-F008 will be locked to prevent spurious operation 
when the reactor is at operating pressure and temperature. A separate power 
supply is furnished for the indicating lights of valve 1E12-F008. Note than since 
these two isolation valves (1E12-F008 and 1E12-F009) are in series, only one of the 
two valves must have its associated power supply removed to eliminate the 
possibility that a fire could cause both valves to open simultaneously and thus 
expose the low pressure RHR piping to reactor pressure.

The primary safety objective of this modification is to prevent intersystem LOCA: 
wherever leakage through valves which isolate the reactor coolant pressure 
boundary (RCPB) may overpressurize a low pressure system. A satisfactory basis 
for resolving this issue on LaSalle was established with the Mechanical Engineering 
Branch (MEB). The LaSalle design provisions for preventing adverse effects from 
intersystem leakages, and the methods for detecting and testing for these leakages 
have been thoroughly reviewed with the NRC-MEB. 

Additionally, a shielded cable in the Remote Shutdown Panel (RSP) 1C61-P001 
prevents a hot short from energizing SRV’s 1B21-F013H, 1B21-F013K and 1B21-
F013P. 

H.4.2.47  Fire Zone 4E2  

Fire Zone 4E2 will be divided into two subzones by a 3-hour fire rated barrier so 
that a fire in one subzone does not affect the other. The barrier contains a UL labeled (3-
hour rated) steel roll-up type fire door, which is normally open, equipped with fusible thermal 
links in the event of a fire. The barrier also contains a large fire damper. This barrier will 
separate the following Division 1 panels which are necessary for safe shutdown 
from the rest of the fire zone: 2H13-P628, 2H13-P621, and 2H13-P629. The barrier 
will run north-south from Column-Row 17 along a line just west of the door in the 
north wall of the room to Column-Row 16, and east-west along Column-Row 16 to 
the west wall. Fire subzone 4E2-1 will be the area in the north-west corner of the 
AEER containing the panels listed above. Fire subzone 4E2-2 will be the rest of the 
AEER.

H.4.2.47.1 Fire Subzone 4E2-1

The safe shutdown equipment and cabling located in fire subzone 4E2-1 are listed 
in Table H.4-61. A fire in this subzone could only affect the RCIC system, RHR Loop 
A, and ADS Division 1. Therefore, HPCS and ADS Division 2 are available for decay 
heat removal and reactor water makeup. RHR Loop B is available for suppression 
pool cooling to assist in bringing the reactor to a hot shutdown.

Redundant reactor pressure and level indication and suppression pool temperature 
indication is independent of this fire zone.
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Suppression pool level indication on 2LR-CM028 in the control room is independent 
of this fire zone.

The valve spurious operation analysis is discussed in Section H.4.6.  Only a single 
spurious valve opening was postulated where two valves were in series except for 
valves at a high-low pressure interface where spurious opening of all valves is 
postulated.  Measures taken to prevent or defeat adverse valve failure are 
summarized in Table H.-111.  Additionally, shielded control cables prevent hot 
shorts from energizing the solenoids required to open the Division 1 ADS and SRV 
valves as well as SRV valve 2B21-F013S. Also, a shielded cable in the RSP 1C61-
P001 prevents a hot short from energizing SRV’s 1B21-F013H, 1B21-F013K and 
1B21-F013P. 

H.4.2.47.2 Fire Subzone 4E2-2

The safe shutdown equipment and cabling located in fire subzone 4E2-2 are listed 
in Table H.4-62.  The remote shutdown panel (RSP) is located in this fire subzone. 
Equipment and cables for the remote shutdown panel are indicated in Tables 
H.4-62 and H.4-70.  The isolation of these circuits from the control room is 
illustrated on the electrical schematics. A fire in this subzone could affect the RCIC 
system, ADS Division 2, SRV Division 1, RHR Loop A, and RHR Loop B.  Therefore, 
HPCS is available for reactor water makeup.  Only three SRV Division 1 valves are 
on the RSP, therefore, ADS Division 1 valves are available for decay heat removal.  
The only RHR Loop A cables or equipment in this subzone necessary for safe 
shutdown is a flow indicator circuit on panel 2H13-P612. The control room operator 
can determine the status of RHR cooling capability by observing the indicating 
lights on the main control room panel 2H13-P601 for the RHR pump A and RHR 
service water pumps A and B, which will indicate that the pumps are running.  In 
an event of failure of the flow indicator circuit due to a fire in this subzone, the 
control room operator can determine whether the flow has been established by 
monitoring the RHR pump A motor amperes on Amp Meter 2E12A-M1.  The control 
circuitry of these pumps/indicating lights/amp meter is independent of the 
equipment installed in the auxiliary electrical equipment room.  As discussed 
previously, the only RHR Loop A cables or equipment in this subzone is the flow 
indicator circuit.  The control circuitry of valves associated with RHR Loop is not in 
this subzone and thereby independent of the equipment installed in the auxiliary 
electrical equipment room.

Therefore, RHR Loop A is available for suppression pool cooling to assist in bringing 
the reactor to a hot shutdown.

The valve spurious operation analysis is discussed in Section H.4.6 and below.  Only 
a single spurious valve opening was postulated where two valves were in series 
except for valves at a high-low pressure interface where spurious opening of all 
valves is postulated.  Measures taken to prevent or defeat adverse valve failures are 
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summarized in Table H.4-111.  Shielded control cables prevent hot shorts from 
energizing the solenoids required to open the Division 2 ADS and Division 1 SRV 
valves as well as SRV valve 2B21-F013S.

To prevent the possibility that a fire at the remote shutdown panel or at the main
control room (section H.4.2.38) could cause spurious opening of both RHR suction 
cooling line isolation valves 2E12-F008 and 2E12-F009 while the reactor is at 
operating pressure and thereby expose low pressure RHR piping to reactor 
pressure, the power supply to valve 2E12-F008 will be locked such that the valve 
cannot be opened spuriously when the reactor is at operating pressure and 
temperature.  A separate power supply is furnished for the indicating lights of valve 
2E12-F008.  Note that since these two isolation valves (2E12-F008 and 2E12-F009) 
are in series, only one of the two valves must have its associated power supply 
removed to eliminate the possibility that a fire could cause both valves to open 
simultaneously and thus expose the low pressure RHR piping to reactor pressure.

The primary safety objective of this modification is to prevent intersystem LOCA: 
wherein leakage through valves which isolate the reactor coolant pressure boundary 
(RCPB) may overpressurize a low pressure system. A satisfactory basis for resolving 
this issue on LaSalle was established with the Mechanical Engineering Branch 
(MEB). The LaSalle design provisions for preventing adverse affects from 
intersystem leakages and the methods for detecting and testing for these leakages 
have been thoroughly reviewed by the NRC-MEB.

Redundant suppression pool indication is independent of this fire area. See 
Subsection H.4.4.1 and H.4.4.2 for Reactor Vessel indication.

H.4.2.48 Fire Zone 4E3  

Fire Zone 4E3 was divided into two subzones. Fire subzone 4E3-1 is the cable riser 
aisle located between building column rows 13 and 15 and fire subzone 4E3-2 is the 
remainder of the essential switchgear room. Cabling in cable trays 372B (1BC), 
372C (1BC), and 372D (1BD) in fire subzone 4E3-2 approaches within 12 feet of 
riser R-133 in fire subzone 4E3-1. Therefore, fire subzones 4E3-1 and 4E3-2 will be 
separated by a 3-hour rated fire barrier with a 3-hour fire door.

H.4.2.48.1 Fire Subzone 4E3-1

The safe shutdown equipment and cabling located in this fire subzone are listed in 
Table H.4-63. A fire in this subzone could affect only the RCIC system, RHR Loop A, 
and ADS Division 1 and the Unit 1 Division 1 SRV Bypass Switch for SRV’s 1B21-
F013H, 1B21-F013K and 1B21-F013P. Therefore, HPCS and ADS Division 2 are 
available for decay heat removal and reactor water makeup. RHR Loop B is 
available for suppression pool cooling to assist in bringing the reactor to a hot 
shutdown condition.
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Redundant reactor pressure and level indication on PR/LR 1B21-R884B and 
suppression pool temperature indication on 1TR-CM038 in the control room and 
suppression pool level indication on 1LI-CM030 on the remote shutdown panel are 
independent of this fire zone.

Shielded cables prevent hot shorts from energizing the solenoids required to open 
the Division 1 ADS and SRV valves as well as SRV valve 1B21-F013S, 1B21-F013P 
and 1B21-F013K and 1B21-F013H. Adverse failure of main steam line valve cables 
is not of concern because redundant main steam line drain isolation valve 1B21-
F016 is independent of this fire zone. Spurious operation of valve1E12-F053B would 
not affect safe shutdown using RHR loop B. Spurious operation of reactor sample 
valve 1B33-F020 would not affect safe shutdown. Adverse failure of RWCU system 
valve cables is not of concern because redundant RWCU system isolation valve 
1G33-F001 is independent of this fire zone. 

H.4.2.48.2 Fire Subzone 4E3-2

The safe shutdown equipment and cabling located in this fire subzone are listed in 
Table H.4-64. A fire in this subzone could affect only the RCIC system, RHR Loop B 
and ADS Division 2. The d-c control power to the remote shutdown panel from the 
125-Vdc electrical equipment in this fire zone has no effect on ADS Division 1. 
Therefore, HPCS and ADS Division 1 are available for decay heat removal and 
reactor water makeup. RHR Loop A is available for suppression pool cooling to 
assist in bringing the reactor to a hot shutdown condition.

Redundant reactor pressure and level indication on PR/LR 1B21-R884A and 
suppression pool temperature indication is independent of this fire zone.

Suppression pool level indication on 1LI-CM032 and 1LR-CM028 in the control 
room is independent of this fire zone.

Two redundant scram discharge volume drain and vent valves are provided in each 
line. They are part of the highly reliable scram system. Therefore, adequate 
protection against spurious operation adverse to safe shutdown is provided.

Shielded cables prevent hot shorts from energizing the solenoids required to open 
the Division 2 ADS valves. Adverse failure of main steam line drain valve cables is 
not of concern because main steam line drain valve 1B21-F019 is independent of 
this fire zone. Spurious operation of Reactor Water Sample Valve 1B33-F019 will 
not affect safe shutdown. Adverse failure of RWCU system isolation valve cables is 
not of concern because RWCU system isolation valve 1G33-F004 is independent of 
this fire zone. 

H.4.2.49 Fire Zone 4E4  
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Fire Zone 4E4 was divided into two subzones. Fire subzone 4E4-1 is the Division 1 
cable riser aisle located between building column rows L-N and 17-18 and fire 
subzone 4E4-2 is the remainder of the essential switchgear room. Fire subzones 
4E4-1 and 4E4-2 will be separated by a 3-hour rated fire barrier with a 3-hour fire 
door.

H.4.2.49.1 Fire Subzone 4E4-1

The safe shutdown equipment and cabling located in this fire subzone are listed in 
Table H.4-65. A fire in this subzone could affect only the RCIC system, RHR Loop A, 
and ADS Division 1 and the Unit 2 Division 1 SRV Bypass Switch for SRV’s 2B21-
F013H, 2B21-F013K and 2B21-F013P.  . Therefore, HPCS and ADS Division 2 are 
available for decay heat removal and reactor water makeup. RHR Loop B is 
available for suppression pool cooling to assist in bringing the reactor to a hot 
shutdown condition.

Redundant reactor pressure and level indication PR/LR 2B21-R884B and 
suppression pool temperature indication using 2TR-CM038 are independent of this 
fire zone.

Suppression pool level indication on 2LI-CM030 on the remote shutdown panel is 
independent of this fire zone.

Shielded cables prevent hot shorts from energizing the solenoids required to open 
the Division 1 ADS and SRV valves as well as SRV valve 2B21-F013S and 2B21-
F013H, 2B21-F013K and 2B21-F013P.  . Adverse failure of main steam line drain 
valve cables is not of concern because main steam line drain isolation valve 2B21-
F016 is independent of this fire zone. Spurious operation of reactor water sample 
valve 2B33-F020 would not affect safe shutdown. Adverse failure of RWCU system 
valve cable is not of concern because RWCU system isolation valve 2G33-F001 is 
independent of this fire zone. Spurious operation of 2E12-F053B would not affect 
safe shutdown using RHR Loop B.

H.4.2.49.2 Fire Subzone 4E4-2

The safe shutdown equipment and cabling located in this fire subzone are listed in Table H.4-66. 
A fire in this subzone could affect only the RCIC system, RHR Loop B and ADS Division 2. The 
d-c control power to the remote shutdown panel from the 125-Vdc electrical equipment in this 
fire zone has no effect on ADS Division 1. Unit 2 Division 3 safety-related cables 2HP021 and
2HP022 are protected by a three-hour fire wrap such that the function of HPCS valve 2E22-F004 
may be credited given a fire in this zone.  Therefore, HPCS and ADS Division 1 are available for 
decay heat removal and reactor water makeup. RHR Loop A is available for suppression pool 
cooling to assist in bringing the reactor to a hot shutdown condition.

Redundant reactor pressure and level indication on PR/LR 2B21-R884A and 
suppression pool temperature indication is independent of this fire zone.
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Suppression pool level indication on 2LR-CM028 in the control room is independent 
of this fire zone.

Shielded cables prevent hot shorts from energizing the solenoids required to open 
the Division 2 ADS as well as SRV valve 2B21-F013S. Adverse failure of main 
steam line valve cable is not of concern because main steam line drain isolation 
valve 2B21-F019 is independet of this fire zone. Spurious operation of valve 2E12-
F099A will not affect safe shutdown using RHR loop A. Spurious operation of 
reactor water sample valve 2B33-F019 will not affect safe shutdown. Adverse 
failure of RWCU system valve cables is not of concern because redundant RWCU 
system isolation valve 2G33-F004 is independent of this fire zone.

H.4.2.50 Fire Zone 4F1  
 

The safe shutdown equipment and cabling located in this fire zone are listed in 
Table H.4-67. A fire in this zone could affect only the RCIC system, RHR Loop A, 
and ADS Division 1. Therefore, HPCS and ADS Division 2 are still available for 
decay heat removal and reactor water makeup. A loss of the d-c control power feed 
from distribution d-c panel 111Y to the remote shutdown panel has no effect on 
RHR Loop B. Therefore, it is available for suppression pool cooling to assist in 
bringing the reactor to a hot shutdown condition.  The HPCS cables are embedded 
in the wall and are therefore protected from fire in this fire zone. 

Redundant reactor pressure and level indication on PR/LR 1B21-R844B and 
suppression pool temperature indication on 1TR-CM038 in the control room and 
suppression pool level indication on 1LI-CM030 on the remote shutdown panel are 
independent of this area.

H.4.2.51 Fire Zone 4F2  

The safe shutdown equipment and cabling located in this fire zone are listed in 
Table H.4-68. A fire in this zone could affect only the RCIC system, RHR Loop A, 
and ADS Division 1. Therefore, HPCS and ADS Division 2 are still available for 
decay heat removal and reactor water makeup. A loss of 125-Vdc control power feed 
distribution d-c panel 211Y and 250-Vdc power feed from MCC 221Y to the remote 
shutdown panel has no effect on RHR Loop B. Therefore, it is available for 
suppression pool cooling to assist in bringing the reactor to a hot shutdown 
condition. The HPCS cables are embedded in the wall and are therefore protected 
from fire in this fire zone.

Redundant reactor pressure and level indication on PR/LR 2B21-R884B and 
suppression pool temperature indication on 2TR-CM038 in the control room and 
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suppression pool level indication on 2LI-CM030 on the remote shutdown panel are 
independent of this fire zone.

Shielded cables prevent hot shorts from energizing the solenoids required to open 
the Division 1 ADS and SRV valves. Adverse failure of main steam line drain valve 
cable is not of concern because main steam line drain isolation valve 2B21-F016 is 
independent of this fire zone. Spurious operation of valve 2E12-F053B will not 
affect safe shutdown using RHR loop B. Adverse failure of RWCU system valve 
cables is not of concern because redundant RWCU system isolation valve 2G33-
F001 is independent of this fire zone.

H.4.2.52 Fire Zone 4F3  

A. Unit 1

The safe shutdown equipment and cabling located in Fire Zone 4F3 are listed in 
Table H.4-69. A fire in this area could affect only the RCIC system, RHR Loop A, 
and ADS Division 1 and the Unit 1 Division 1 SRV Bypass Switch for SRV’s 1B21-
F013H, 1B21-F013K and 1B21-F013P.  Loss of the d-c control power feed from 
MCC’s 121Y and 111Y to the remote shutdown panel has no effect on the operation 
of RHR Loop B; therefore, it is still available for suppression pool cooling, and 
HPCS and ADS Division 2 are available for decay heat removal and reactor water 
makeup to assist in bringing the reactor to a hot shutdown condition.

Redundant reactor pressure and level indication on PR/LR 1B21-R884B and 
suppression pool temperature indication on 1TR-CM038 in the control room and 
suppression pool level indication on 1LI-CM030 on the remote shutdown panel are 
independent of this fire zone.

Shielded cables prevent hot shorts from energizing the solenoids required to open 
the Division 1 ADS and SRV valves as well as SRV valve 1B21-F013S and 1B21-
F013H, 1B21-F013K and 1B21-F013P.  Adverse failure of main steam line drain 
valve cables is not of concern because main steam line drain isolation valve 1B21-
F016 is independent of this fire zone. Spurious opration of valve 1E12-F053B will 
not affect safe shutdown using RHR loop B. Spurious operation of reactor water 
sample valve 1B33-F020 will not affect safe shutdown. Adverse failure of RWCU 
system valve cables is not of concern because RWCU system isolation valve 1G33-
F001 is independent of this fire zone.

B. Unit 2:

The safe shutdown equipment and cabling located in Fire Zone 4F3 are listed in Table H.4-70.
Unit 2 Division 3 safety-related cables 2HP021 and 2HP022 are protected by a three-hour fire 
wrap such that the function of HPCS valve 2E22-F004 may be credited given a fire in this zone.
A fire in this area could affect only the RCIC system, RHR Loop A, and ADS Division 1 and 
the Unit 2 Division 1 SRV Bypass Switch for SRV’s 2B21-F013H, 2B21-F013K and 
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2B21-F013P. Loss of the d-c control power feed from MCC 221Y and d-c distribution panel 
211Y to the remote shutdown panel has no effect on the operation of RHR Loop B; therefore, it 
is still available for suppression pool cooling, and HPCS and ADS Division 2 are available for 
decay heat removal and reactor water makeup to assist in bringing the reactor to a hot shutdown 
condition.

Redundant reactor pressure and level indication PR/LR 2B21-R884B and 
suppression pool temperature indication on 2TR-CM038 in the control room is 
independent of this fire zone. Suppression pool level indication is independent of 
this fire zone.

Shielded cables prevent hot shorts from energizing the solenoids required to open 
the Division 1 ADS and SRV valves as well as SRV valve 2B21-F013S and SRV’s 
2B21-F013H, 2B21-F013K and 2B21-F013P.. Adverse failure of main steam line 
drain valve cables is not of concern because main steam line drain isolation valve 
2B21-F016 is independent of this fire zone. Spurious operation of valve 2E12-F053B 
will not affect safe shutdown using RHR loop B. Spurious operation of reactor water 
sample valve 2B33-F020 will not affect safe shutdown. Adverse failure of RWCU 
system valve cable is not of concern because redundant RWCU system isolation 
valve 2G33-F001 is independent of this fire zone.

H.4.2.53 Fire Zone 5A4  

A. Unit 1:

Cables to Unit 1 valves are located in this area as shown in Table H.4-118. The 
cables for RHR loop A are located in this fire zone. RHR B is available for 
suppression pool cooling. HPCS and ADS Division 1 and 2 are available for decay 
heat removal and reactor water makeup. The loss of RHR loop B service water 
pump flow indication and spurious operation of valve 1E12-F053B would not affect 
safe shutdown using RHR loop B for suppression cooling. See Section H.4.2.41 for 
an alternate way of determining pump status. Instrumentation to monitor reactor 
and suppression pool parameters is independent of this fire zone. Adverse failure of 
main steam line drain valve cable is not of concern because main steam line drain 
isolation valves of 1B21-F016 and 1B21-F019 are independent of this fire zone. 
Spurious operation of 1B33-F020 will not affect safe shutdown. Adverse failure of 
RWCU system valve cable is not of concern because RWCU system isolation valve 
1G33-F001 is independent of this fire zone.

Two redundant scram discharge volume drain and vent valves are provided in each 
line. They are part of the highly reliable scram system. Therefore, adequate 
protection against spurious operation adverse to safe shutdown is provided.

B. Unit 2:
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The safe shutdown and spurious operation cable and equipment located in this fire 
zone are listed in Table H.4-119. All systems are available for safe shut-down except 
RHR loop B service water flow indication. Adverse failure of main steam line 
isolation valves in cables is not of concern because main steam line isolation valves 
2B21-F016 and 2B21-F019 are independent of this fire zone.

Two redundant scram discharge volume drain and vent valves are provided in each 
line. They are part of the highly reliable scram system. Therefore, adequate 
protection against spurious operation adverse to safe shutdown is provided.

H.4.2.54 Fire Zone 5B13

A. Unit 1:

No essential safe shutdown components are located in this zone.

Table H.4-120 shows that cable for valve 1B21-F021 is in this zone. Spurious 
operation of this valve will not affect safe shutdown because main steam line drain 
isolation valves 1B21-F016 and 1B21-F019 are independent of this fire zone. 

Two redundant scram discharge volume drain and vent valves are provided in each 
line. They are part of the highly reliable scram system. Therefore, adequate 
protection against spurious operation adverse to safe shutdown is provided.

B. Unit 2:

No essential safe shutdown components are located in this zone.

Table H.4-121 shows cable to valve 2B21-F021 is in this zone. Spurious operation of 
this valve will not affect safe shutdown because main steam line drain isolation 
valves 2B21-F016 and 2B21-F019 are independent of this fire zone.

Two redundant scram discharge volume drain and vent valves are provided in each 
line. They are part of the highly reliable scram system. Therefore, adequate 
protection against spurious operation adverse to safe shutdown is provided.

H.4.2.55 Fire Zone 5C5  

No essential safe shutdown components are located in this zone.

Table H.4-126 shows cable for valve 1B21-F021 is in this zone. Spurious operation 
of this valve will not affect safe shutdown because main steam line drain isolation 
valves 1B21-F016 and 1B21-F019 are independent of this fire zone.
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H.4.2.56 Fire Zone 5C8  

 in this zone. Table H.4-122 
shows cable for valve 2B21-F021 is in this zone. Spurious operation of this valve 
will not affect safe shutdown because main steam line drain isolation valves 2B21-
F016 and 2B21-F019 are independent of this fire zone.

H.4.2.57 Fire Zone 5C11  

A. Unit 1:

The safe shutdown equipment and cabling located in Fire Zone 5C11 are listed in 
Table H.4-71. Of particular interest in this evaluation is the corridor separating the 
diesel-generator rooms (fire zones 7B1, 7B2, and 7B3) from the Division 1 and 
Division 2 essential switchgear rooms (fire zones 4F1 and 4E3). This corridor 
contains power and control cables for both Division 1 diesel generator and Division 
2 diesel generator and for all four RHR service water pumps. Because of this close 
proximity, a destructive fire in this corridor could prevent bringing the reactor to a 
hot shutdown condition. A fire in the corridor, in addition to damaging the Division 
1 cables, could damage the C02 panels and cables in the corridor, which could 
shutdown the ventilation system for the DG rooms.  A 1 hour fire protection barrier 
has been applied to the cable tray crossing the corridor between the Division 2 
standby diesel-generator room (fire zone 7B2) and the Division 2 ESF switchgear 
room (fire zone 4E3) and an automatic pre-action fire suppression system has been 
installed above the divisional cable trays in this corridor.  Assuming, a fire (a) 
affects the Division 1 DG and RHR service water pumps 1A and 1B cables, (b) 
causes a spurious actuation of the CO2 system for the Division 2 DG room which 
results in a ventilation system shutdown and isolation, and (c) affects the CO2 or 
ventilation system cables for the Division 3 DG room which could result in a 
ventilation fan shutdown, will leave RCIC and ADS Division 2 available for decay 
heat removal and reactor water makeup and RHR Loop B available for suppression 
pool cooling in order to bring the reactor to a hot shutdown condition. Division 2 
power will be restored by cross tieing the Unit 1 Div. 2 bus to the Unit 2 Div. 2 bus 
within 4 hours (i.e. The time RCIC is analyzed to operate without suppression pool 
cooling based on the Station Blackout Analysis, see UFSAR section 15.9.3). In 
addition, see attachment A of the suppression effects analysis in FPR section 6.  A 
fire in the Division 2 diesel cabling, which could also affect RHR service water 
pumps 1C and 1D, will be contained within the cable tray by the fire protection 
barrier and will leave HPCS and ADS Division 1 available for decay heat removal 
and reactor water makeup and RHR Loop A available for suppression pool cooling 
in order to bring the reactor to a hot shutdown condition.  Instrumentation to 
monitor reactor and suppression pool parameters is independent of this fire zone, 
except one cable of redundant reactor pressure indication on PR/LR 1B21-R884B. 
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Therefore redundant indication is available on reactor pressure and level indicator 
PR/LR 1B21-R884B. 

Spurious operation of 1B21-F021 will not affect safe shutdown because main steam 
drain line isolation valves 1B21-F016 and 1B21-F019 are independent of this fire 
zone.

Two redundant scram discharge volume drain and vent valves are provided in each 
line.  They are part of the highly reliable scram system. Therefore, adequate 
protection against spurious operation adverse to safe  shutdown is provided.

B. Unit 2:

The safe shutdown equipment and cabling located in Fire Zone 5C11 are listed in 
Table H.4-72. Of particular interest in this evaluation is the corridor separating the 
diesel-generator rooms (fire zones 8B1 and 8B2), from the Division 1 and Division 2 
essential switchgear rooms (fire zones 4F2 and 4E4-2). This corridor contains power 
and control cables for the Division 2 diesel generator and for all four RHR service 
water pumps. Because of this close proximity, a destructive fire in this corridor 
could prevent bringing the reactor to a hot shutdown condition. A fire in the 
corridor, in addition to damaging the Division 1 RHR service water pump cables, 
could damage the CO2 panels and cables in the corridor, which could shutdown the 
ventilation system for the DG rooms.  A 1-hour fire protection barrier has been 
applied to the cable tray crossing the corridor between the Division 2 standby 
diesel-generator room (fire zone 8B2) and the Division 2 ESF switchgear room (fire 
zone 4E4-2) and an automatic Preaction water sprinkler has been installed above 
the divisional cable trays in this corridor. Assuming, a fire (a) affects the Division 1 
RHR service water pumps 2A and 2B cables, (b) causes a spurious actuation of the 
CO2 system for the Division 2 DG room which results in a ventilation system 
shutdown and isolation, and (c) affects the CO2 or ventilation system cables for the 
Division 3 DG room which could result in a ventilation fan shutdown, will still leave 
RCIC and ADS Division 2 available for decay heat removal and reactor water 
makeup and RHR Loop B available for suppression pool cooling in order to bring the 
reactor to a hot shutdown condition. Division 2 power will be restored by cross tying 
the Unit 1 Div. 2 bus to the Unit 2 Div. 2 bus within 4 hours (i.e. The time RCIC is 
analyzed to operate without suppression pool cooling based on the Station Blackout 
Analysis, see UFSAR section 15.9.3).  A fire in the Division 2 cable trays in the 
corridor, which could also affect RHR service water pumps 2C and 2D, will be 
contained within the cable tray by the fire protection barrier and will leave the 
HPCS and ADS Division 1 available for decay heat removal, and reactor water 
makeup and RHR Loop A available for suppression pool cooling in order to bring the 
reactor to a hot shutdown condition.

A fire in the turbine building ground floor area west at column row N and between 
column-rows 15-24 could affect the Division 1 battery room and power feed to 
Division 1 switchgear 241Y. Since the only Division 2 cable in this fire zone is 
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located in the corridor, and fire protected as explained above, HPCS and ADS 
Division 2 are still available for decay heat removal and reactor water makeup. 
RHR Loop B is available for suppression pool cooling to assist in bringing the 
reactor to a hot shutdown condition.

A fire in the Unit 2 corridor separating the Unit 2 diesel generator rooms from the 
switchgear rooms would affect only Unit 2 Division 1 cables. Therefore, HPCS and 
ADS Division 2 are still available for decay heat removal and reactor water 
makeup. RHR Loop B is available for suppression pool cooling to assist in bringing 
the reactor to a hot shutdown condition.  Instrumentation to monitor reactor and 
suppression pool parameters is independent of this fire zone.

Spurious operation of 2B21-F021 will not affect safe shutdown because main steam 
drain line isolation valves 2B21-F016 and 2B21-F019 are independent of this fire 
zone.

Two redundant scram discharge volume drain and vent valves are provided in each 
line. They are part of the highly reliable scram system. Therefore, adequate 
protection against spurious operation adverse to safe  shutdown is provided.

H.4.2.58 Fire Zone 5D1  

The safe shutdown equipment and cabling located in Fire Zone 5D1 are listed in 
Table H.4-73. A fire in this zone could affect only components and cables associated 
with the basic shutdown method. Therefore, the alternate shutdown method, which 
is independent of this fire zone, can be used to bring the reactor to a hot shutdown 
condition. Instrumentation to monitor reactor and suppression pool parameters is 
independent of  this fire zone.

H.4.2.59 Fire Zone 5D2  

The safe shutdown equipment and cabling located in Fire Zone 5D2 are listed in 
Table H.4-74.  A fire in this zone could affect only components and cables associated 
with the basic shutdown method.  Therefore, the alternate shutdown method, which 
is independent of this fire zone, can be used to bring the reactor to a hot shutdown 
condition. Instrumentation to monitor reactor and suppression pool parameters is 
independent of  this fire zone.

H.4.2.59a Fire Zone 5D5  

The safe shutdown equipment and cabling located in Fire Zone 5D5 are listed in Table H.4-74a.  
A fire in this zone could affect only components and cables associated with this based shutdown 
method.  Therefore, the alternate shutdown method, which is independent of this fire zone, can 
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be used to bring the reactor to a hot shutdown condition.  Instrumentation to monitor reactor and 
suppression pool parameters is independent of this fire zone.

H.4.2.60 Fire Zone 7A1  

The safe shutdown equipment and cabling located in Fire Zone 7A1 are listed in 
Table H.4-75.  A fire in this zone could have an affect on components and cables 
associated with the basic shutdown method.  Therefore, the alternate shutdown 
method, which is independent of this fire zone, can be used to bring the reactor to a 
hot shutdown condition.  Instrumentation to monitor reactor and suppression pool 
parameters is independent of this fire zone.

H.4.2.61 Fire Zone 7A2  

The safe shutdown and cabling located in Fire Zone 7A2 are listed in Table H.4-76. 
A fire in this area could affect only RHR Loop B and ADS Division 2.  Therefore, 
HPCS, RCIC, and ADS Division 1 are available for decay heat removal and reactor 
water makeup.  RHR Loop A is available for suppression pool cooling to assist in 
bringing the reactor to a hot shutdown condition.  Instrumentation to monitor 
reactor and suppression pool parameters is independent of this fire zone.

H.4.2.62 Fire Zone 7A3  

The safe shutdown equipment and cabling located in Fire Zone 7A3 is listed in 
Table H.4-77.  A fire in this area could affect only the RCIC system, RHR Loop A, 
and ADS Division 1.  Therefore, HPCS and ADS Division 2 are available for decay 
heat removal and reactor water makeup.  RHR Loop B is available for suppression 
pool cooling to assist in bringing the reactor to a hot shutdown condition.  
Instrumentation to monitor reactor and suppression pool parameters is independent
of this fire zone.

H.4.2.63 Fire Zone 7B1  

The safe shutdown equipment and cabling located in Fire Zone 7B1 are listed in 
Table H.4-78.  A fire in this zone could affect only components and cables associated 
with the basic shutdown method.  Therefore, the alternate shutdown method, which 
is independent of this fire zone, can be used to bring the reactor to a hot shutdown 
condition.  Instrumentation to monitor reactor and suppression pool parameters is 
independent of  this fire zone.

H.4.2.64 Fire Zone 7B2  
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The safe shutdown equipment and cabling located in Fire Zone 7B2 are listed in 
Table H.4-79. A fire in this zone could affect only the RHR Loop B, and ADS 
Division 2. Therefore, both HPCS and the RCIC system and ADS Division 1 are 
available for decay heat removal and reactor water makeup. RHR Loop A is 
available for suppression pool cooling to assist in bringing the reactor to a hot 
shutdown condition.  Instrumentation to monitor reactor and suppression pool 
parameters is independent of this fire zone.

H.4.2.65 Fire Zone 7B3  

The safe shutdown equipment and cabling located in Fire Zone 7B3 are listed in 
Table H.4-80.  A fire in this zone could affect only the RCIC system (the RCIC water 
leg pump only), RHR Loop A and ADS Division 1.  Therefore, HPCS and ADS 
Division 2 are available for decay heat removal and reactor water makeup.  RHR 
Loop B is available for suppression pool cooling to assist in bringing the reactor to a 
hot shutdown condition.  Instrumentation to monitor reactor and suppression pool 
parameters is independent of this fire zone.

H.4.2.66 Fire Zone 7B4  

The safe shutdown equipment and cabling located in Fire Zone 7B4 are listed in 
Table H.4-81.  A fire in this zone could affect only the HPCS.  Therefore, the 
alternate shutdown method, which is independent of this fire zone, can be used to 
bring the reactor to a hot shutdown condition.  Instrumentation to monitor reactor 
and suppression pool parameters is independent of this fire zone.

H.4.2.67 Fire Zone 7B5  

The safe shutdown equipment and cabling located in Fire Zone 7B5 are listed in 
Table H.4-82.  A fire in this zone could affect only the RHR Loop B and ADS
Division 2.  Therefore, both HPCS and the RCIC system and ADS Division 1 are 
available for decay heat removal and reactor water makeup.  RHR Loop A is 
available for suppression pool cooling to assist in bringing the reactor to a hot 
shutdown condition.  Instrumentation to monitor reactor and suppression pool 
parameters is independent of this fire zone.

H.4.2.68 Fire Zone 7B6  

The safe shutdown equipment and cabling located in Fire Zone 7B6 are listed in 
Table H.4-83.  A fire in this zone could affect only the RCIC system (the RCIC water 
leg pump only), RHR Loop A and ADS Division 1.  Therefore, HPCS and ADS 
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Division 2 are available for suppression pool cooling to assist in bringing the reactor 
to a hot shutdown condition.  Instrumentation to monitor reactor and suppression 
pool parameters is independent of this fire zone.

H.4.2.69 Fire Zone 7C1  

The safe shutdown equipment and cabling located in Fire Zone 7C1 are listed in 
Table H.4-84.  A fire in this zone could affect only components and cables associated 
with the basic shutdown method.  Therefore, the alternate shutdown method, which 
is independent of this fire zone, can be used to bring the reactor to a hot shutdown 
condition.  Instrumentation to monitor reactor and suppression pool parameters is 
independent of  this fire zone.

H.4.2.70 Fire Zone 7C2  

The safe shutdown equipment and cabling located in Fire Zone 7C2 are listed in 
Table H.4-85. A fire in this zone could affect only the RHR Loop B and ADS Division 
2. Therefore, both HPCS and the RCIC system and ADS Division 1 are available for 
decay heat removal and reactor water makeup. RHR Loop A is available for 
suppression pool cooling to assist in bringing the reactor to a hot shutdown 
condition.  Instrumentation to monitor reactor and suppression pool parameters is 
independent of this fire zone. 

H.4.2.71 Fire Zone 7C3  

The safe shutdown equipment and cabling located in Fire Zone 7C3 are listed in 
Table H.4-86. A fire in this zone could affect only the RCIC system (the RCIC water 
leg pump only), RHR Loop A, and ADS Division 1. Therefore, HPCS and ADS 
Division 2 are available for decay heat removal and reactor water makeup. RHR 
Loop B is available for suppression pool cooling to assist in bringing the reactor to a 
hot shutdown condition. Instrumentation to monitor reactor and suppression pool 
parameters is independent of this fire zone. 

H.4.2.72 Fire Zone 7C4  

The safe shutdown equipment and cabling located in Fire Zone 7C4 are listed in 
Table H.4-87. A fire in this zone could affect only components and cables associated 
with the basic shutdown method. Therefore, the alternate shutdown method, which 
is independent of this fire zone, can be used to bring the reactor to a hot shutdown 
condition. Instrumentation to monitor reactor and suppression pool parameters is 
independent of  this fire zone. 
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H.4.2.73 Fire Zone 7C5  

The safe shutdown equipment and cabling located in Fire Zone 7C5 are listed in 
Table H.4-88. A fire in this area could affect only the RHR Loop B and ADS Division 
2. Therefore, both HPCS and the RCIC system and ADS Division 1 are available for 
decay heat removal and reactor water makeup. RHR Loop A is available for 
suppression pool cooling to assist in bringing the reactor to a hot shutdown 
condition.  Instrumentation to monitor reactor and suppression pool parameters is 
independent of this fire zone. 

H.4.2.74 Fire Zone 7C6  

The safe shutdown equipment and cabling located in Fire Zone 7C6 are listed in 
Table H.4-89. A fire in this area could only have an affect on the RCIC system (the 
RCIC water leg pump only), RHR Loop A, and ADS Division 1. Therefore, HPCS 
and ADS Division 2 are available for decay heat removal and reactor water makeup. 
RHR Loop B is available for suppression pool cooling to assist in bringing the 
reactor to a hot shutdown condition. Instrumentation to monitor reactor and 
suppression pool parameters is independent  of this fire zone. 

H.4.2.75 Fire Zone 8A1  

The safe shutdown equipment and cabling located in Fire Zone 8A1 are listed in 
Table H.4-90. A fire in this zone could have an affect on components and cables 
associated with the basic shutdown method. Therefore, the alternate shutdown 
method, which is independent of this fire zone, can be used to bring the reactor to a 
hot shutdown condition. Instrumentation to monitor reactor and suppression pool 
parameters is independent  of this fire zone. 

H.4.2.76 Fire Zone 8A2  

The safe shutdown equipment and cabling located in Fire Zone 8A2 are listed in 
Table H.4-91. A fire in this area could affect only RHR Loop B and ADS Division 2. 
Therefore, HPCS, RCIC, and ADS Division 1 are available for decay heat removal 
and reactor water makeup. RHR Loop A is available for suppression pool cooling to 
assist in bringing the reactor to a hot shutdown condition. Instrumentation to 
monitor reactor and  suppression pool parameters is independent of this fire zone. 

H.4.2.77 Fire Zone 8B1  
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The safe shutdown equipment and cabling located in Fire Zone 8B1 are listed in 
Table H.4-92. A fire in this zone could affect only the components and cables 
associated with the basic shutdown method. Therefore, the alternate shutdown 
method, which is independent of this fire zone, can be used to bring the reactor to a 
hot shutdown condition. Instrumentation to monitor reactor and suppression pool 
parameters is independent  of this fire zone. 

H.4.2.78 Fire Zone 8B2  

The safe shutdown equipment and cabling located in Fire Zone 8B2 are listed in 
Table H.4-93. A fire in this zone could affect only the RHR Loop B and ADS Division 
2. Therefore, both HPCS and the RCIC system and ADS Division 1 are available for 
decay heat removal and reactor water makeup. RHR Loop A is available for 
suppression pool cooling to assist in bringing the reactor to a hot shutdown 
condition.  Instrumentation to monitor reactor and suppression pool parameters is 
independent of this fire zone. 

H.4.2.79 Fire Zone 8B3  

The safe shutdown equipment and cabling located in Fire Zone 8B3 are listed in 
Table H.4-94. A fire in this zone could affect only the HPCS which is part of the 
basic shutdown method. Therefore, the alternate shutdown method, which is 
independent of this fire zone, can be used to bring the reactor to a hot shutdown 
condition. Instrumentation to monitor reactor and suppression pool parameters is 
independent of this fire  zone. 

H.4.2.80 Fire Zone 8B4  

The safe shutdown equipment and cabling located in Fire Zone 8B4 are listed in 
Table H.4-95. A fire in this zone could affect only the RHR Loop B and ADS Division 
2. Therefore, both HPCS and the RCIC system and ADS Division 1 are available for 
decay heat removal and reactor water makeup. RHR Loop A is available for 
suppression pool cooling to assist in bringing the reactor to a hot shutdown 
condition.  Instrumentation to monitor reactor and suppression pool parameters is 
independent of this fire zone. 

H.4.2.81 Fire Zone 8C1  

The safe shutdown equipment and cabling located in Fire Zone 8C1 are listed in 
Table H.4-96. A fire in this zone could affect only components and cables associated 
with the basic shutdown method. Therefore, the alternate shutdown method, which 
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is independent of this fire zone, can be used to bring the reactor to a hot shutdown 
condition. Instrumentation to monitor reactor and suppression pool parameters is 
independent of  this fire zone. 

H.4.2.82 Fire Zone 8C2  

The safe shutdown equipment and cabling located in Fire Zone 8C2 are listed in 
Table H.4-97. A fire in this zone could affect only the RHR Loop B and ADS Division 
2. Therefore, both HPCS and RCIC system and ADS Division 1 are available for 
decay heat removal and reactor water makeup. RHR Loop A is available for 
suppression pool cooling to assist in bringing the reactor to a hot shutdown 
condition. Instrumentation to  monitor reactor and suppression pool parameters is 
independent of this fire zone. 

H.4.2.83 Fire Zone 8C3  
 

The safe shutdown equipment and cabling located in Fire Zone 8C3 are listed in 
Table H.4-98. A fire in this zone could affect only components and cables associated 
with the basic shutdown method. Therefore, the alternative shutdown method, 
which is independent of this fire zone, can be used to bring the reactor to a hot 
shutdown condition. Instrumentation to monitor reactor and suppression pool 
parameters is independent of  this fire zone. 

H.4.2.84 Fire Zone 8C4  

The safe shutdown equipment and cabling located in Fire Zone 8C4 are listed in 
Table H.4-99. A fire in this area could affect only the RHR Loop B and ADS Division 
2. Therefore, both HPCS and the RCIC system and ADS Division 1 are available for 
decay heat removal and reactor water makeup. RHR Loop A is available for 
suppression pool cooling to assist in bringing the reactor to a hot shutdown 
condition.  Instrumentation to monitor reactor and suppression pool parameters is 
independent of this fire zone. 

H.4.2.85 Fire Zone 8C5  

The safe shutdown equipment and cabling located in Fire Zone 8C5 are listed in 
Table H.4-100. A fire in this area could only have an affect on RHR Loop A. 
Therefore, HPCS and ADS Division 1 and 2 are available for decay heat removal 
and reactor water makeup. RHR Loop B is available for suppression pool cooling to 
assist in bringing the reactor to a hot shutdown condition. Instrumentation to 
monitor reactor and  suppression pool parameters is independent of this fire zone. 
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H.4.2.86 Unit 1 Fire Zones Containing Unit 2 Cables and Components 

The Unit 1 fire zones 2G, 4F1, 7A3, 7B3, 7B6, 7C3, and 7C6 contain Unit 2 cables 
which are necessary for operation of diesel generator "O" which feeds electrical 
Division 1 in Unit 2. A fire in each of these fire zones could affect RCIC, ADS 
Division 1, and RHR Loop A. Therefore, HPCS and ADS Division 2 are available for 
decay heat removal, and reactor water makeup; RHR Loop B is available for 
suppression pool cooling to assist in bringing the reactor to a hot shutdown. 
Instrumentation to monitor reactor and  suppression pool parameters is 
independent of this fire zone. 

H.4.2.87 Auxiliary Building 
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H.4.3 Ventilation 

H.4.3.1 Unit 1 and Unit 2  
  Ventilation System

 

 

 

 

A fire in Fire Zone 4C1 would not affect the AEER ventilation as no AEER 
ventilation system components or cables are located in this zone. Therefore, reactor 
shutdown from the remote shutdown panel in the AEER could still be accomplished.

 

 

 
 

 



LSCS-FPR

H.4-55 REV. 8

 
 

These components and their respective separations are listed in Table H.4-102. This 
table also indicates which ventilation system is most likely to be available for safe 
shutdown following a fire affecting any of these components. In the event a fire does 
disable both ventilation systems, 8 to 10 hours (5 to 7 hours for 4E2-2) are available 
to restore ventilation to the AEER before the temperature in the room exceeds 
design limits.

The local control panels for the auxiliary electric equipment room ventilation 
system 0PL42J and 0PL43J are separated by 65 feet which is a sufficient distance 
to prevent them from being affected by the same fire, thus at least one panel will 
always be available. Fire damaged cable to the ventilation equipment can easily be 
replaced and the return air isolation dampers repaired within this time period in 
order to restore ventilation.

The 8 to 10 hour time period can be further extended by turning off additional 
lighting and deenergizing unnecessary BOP equipment panels. Therefore, the plant 
can still be brought to a safe shutdown condition in spite of a fire in the lower 
ventilation equipment floor.

Further analysis for any other components noted in Table H.4-102 is not required 
because a greater than 20 foot separation distance exists between any of these 
components and the components necessary to operate at least one ventilation 
system. Therefore, either the control room or the AEER will always be available to 
perform a safe shutdown of the reactor.

Fire Zone 5B13 contains cables for both AEER ventilation trains. The Train A and 
B cables are separated by a 2-hour rated wall with a 1 1/2-hour door as shown in 
UFSAR figure 9.5-1, Sheets 17 of 41 and 18 of 41. Therefore, both trains of control 
room ventilation and at least one train of AEER ventilation would be available for 
safe shutdown in the event of a fire in this zone. As stated above, 8 to 10 hours are 
available to restore ventilation to the AEER before the temperature in the room 
exceeds design limits.

H.4.3.2 Other Safe Shutdown Systems 

Table H.4-5 identifies the safe shutdown ventilation system in addition to the 
control room and AEER ventilation discussed in Subsection H.4.3.1. Control and 
power cables to the fans identified in Table H.4-6 were included in the analysis. 
Control and power cables for dampers were not included except for the diesel 
generator room ventilation system. Safe shutdown ventilation is assured because 
operator action can be taken to fail the dampers in the safe shutdown position of 
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once through dampers. In some cases a modification was made to install a locking 
device to allow the operator to manually reposition the damper to the safe shutdown 
position. 

 
. 

H.4.4 Instrumentation 

Instrumentation utilized is identified in Subsection H.4.2 and handled as part of 
that system. The following  sections specifically discuss the instruments. Table H.4-
103 lists instruments which are used by the operator  to monitor reactor and 
suppression pool conditions. One instrument for each parameter can be monitored 
at  the remote shutdown panel and at least one instrument for each parameter can 
be monitored in the control room. (Tables H.4-104 and H.4-105, H.4-107 and H.4-
108 list the monitor location, intermediate panels, and the cables and cable routing 
(by fire zone) for each instrument.) Process Instruments and cables  associated with 
safe shutdown system are identified in Table H.4-106. 

H.4.4.1 Reactor Vessel Pressure

Table H.4-104 lists the redundant instruments for monitoring reactor vessel 
pressure. As shown by the cable routing, summarized in this table, no fire zone 
contains cables from the redundant instruments and, therefore, no single fire can 
damage cabling for both reactor vessel pressure instruments except in fire subzone 
4E2-2. The remote shutdown Panel 2C61-P001 and Panel 2H13-P613 are in the 
same fire subzone 4E2-2. However, a local mechanical indicator (PI- 2B21-R004A) is 
available on Panel 2H22-P026 in fire subzone 3E-2.

H.4.4.2 Reactor Vessel Level

Table H.4-105 lists the redundant instruments for monitoring reactor vessel level. 
As shown by the cable routing, summarized on this table, no fire zone contains 
cables from the redundant instruments and, therefore, no single fire can damage 
cabling for both reactor vessel level instruments except in the fire subzone 4E2-2. 

 

 
 

H.4.4.3 Suppression Pool Temperature 

Table H.4-107 lists the redundant instruments for monitoring suppression pool 
temperature. As shown by the cable routing, summarized on this table, no fire zone 
contains cables from the redundant instruments and, therefore, no single fire can 
damage cabling for both suppression pool temperature instruments.
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H.4.4.4 Suppression Pool Level

Table H.4-108 lists the redundant instruments for monitoring suppression pool 
level. As shown by the cable routing, summarized on this table, no fire zone 
contains cables from the redundant instruments and, therefore, no single fire can 
damage cabling for both suppression pool level instruments. 

H.4.4.5 Diagnostic Instrumentation

Safe shutdown system instrumentation is indentified in Table H.4-106.

H.4.4.6 Tank Level Instrumentation

H.4.4.6.1 Cycled Condensate Tank Level

Local mechanical level indicators 1(2)LI-CY003 are available at each cycled 
condensate tank. 

Credit is taken for periodic monitoring of these indicators. UFSAR Section 5.4.6.3 
states that there is sufficient water to remove decay heat for at least 8 hours in each 
cycled condensate tank. 

H.4.4.6.2 Diesel Fuel Oil Day Tank Level

The cables associated with the day tank low level switch on the day tank which 
automatically starts the diesel fuel oil transfer pump are included in the analysis 
and identified in Table H.4-106.

H.4.4.7 Other Instruments

The remote shutdown panel also contains monitors for drywell temperature, and 
drywell pressure. These instruments are not required for the safe shutdown of the 
reactor, therefore, the loss of any of these instruments will not affect shutdown from 
the remote shutdown panel.
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H.4.5 Cold Shutdown Analysis

To bring the reactor to a cold shutdown condition, depressurization to 135 psig or 
less is necessary so that the RHR system can be shifted to the shutdown cooling 
mode. Depressurization of the reactor can be accomplished with the systems utilized 
to maintain hot shutdown.  

 
 

 
 

HR suction cooling 
valves 1E12-F008 (2E12-F008) are readily accessible and can be manually 
repositioned, after the postulated fire is extinguished, provided the decision is made 
to proceed to a cold shutdown condition. RHR suction valve 1E12-F009 (2E12-F009) 
and recirculation loop valves 1B33-F023A/B (2B33-F023 A or B), however, are 
inside primary containment and is not readily accessible, even though entry into 
primary containment is possible to manually operate the valve. Therefore, an 
attempt would normally be made to remotely operate the valve. Power and control 
cables for RHR suction valve 1E12-F009 (2E12-F009) are located in or traverse the 
following fire zones: 2F-1, 2G-1, 2J, 4C1, 4D1, 4D3, 4E1-1, 4E1-2, and 4E3-2 (3F-1, 
3G-1, 3J, 4D2, 4E2 and 4E4-2). A fire in any one of these zones could damage a 
power or control cable for this RHR suction valves 1(2)E12-F009 thus nullifying its 
remote operability. An alternate feed to 1E12-F009 (2E12-F009) is provided. 
Alternate feed cables are located in fire zones 2E-2, 2F-2, 4F3, 4E1-2, 2J (3E-2 3F-2, 
4F2, 4F3, 4E2-1, 3J). The alternate feed controled from the MCC and is 
independent of the primary feed except in fire zone 4E1-2 for Unit 1. A repair 
procedure is needed to repair cable damage in this fire zone. 

Recirculation Loop A valves, 1B33-F023A (2B33-F023A) cables are physically 
separated from Recirculation Loop B valves 1B33-F023B (2B33-F023B) cables 
except in fire zone 4E2-2 for 2B33-F023A. In this fire zone a cold shutdown repair 
procedure must be developed to repair cable damage. Because the reactor can be 
maintained at hot shutdown, time is not a constraint for either a field repair to the 
cable or entry into primary containment fire zone 2J (3J) to manually open these 
valves. Since only repositioning of certain valves are necessary to change the RHR 
System from suppression pool cooling mode (hot shutdown) to shutdown cold mode 
(cold shutdown). The only additional alternatave shutdown repairs or actions 
necessary for cold shutdown involve valves. These actions are identified in this 
section above and in Table H.4-111. If for some reason a fire should totally disable 
either valve 1E12-F008 (2E12-F008) or valve 1E12-F009 (2E12-F009), the reactor 
can be brought to a cold shutdown condition by continuation of the mode used for 
hot shutdown. Therefore, the plant can be placed in a cold shutdown condition 
independent of any fire zone in the plant.
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H.4.6 Valve Spurious Operations and Cable Separation Analysis 

H.4.6.1 Identification of Valves

A review of the P&ID's was performed for LaSalle Units 1 & 2 to assess the impact 
of fire induced faults in valve cable on safe shutdown of the plant. Two classes of 
valves were considered in this analysis. The first class of valves includes those 
valves whose spurious operation or failure to operate could directly affect systems 
used to bring the plant to a shutdown condition. The second class of valves includes 
those valves whose spurious operation may allow loss of reactor inventory. 
Diagrams of the valve configurations examined can be found in Figure H.4-3 (Class 
I valves) and Figure H.4-4 (Class II valves). 

This analysis considers electrically operated valves only, examples of which are 
Motor Operated Valves (MO), Solenoid Operated Valves (SO) and Air Operated 
Valves with electrical control (AO). Manually operated valves are assumed to be 
their normal position as shown on the P&ID's. Check valves are assumed to 
operated as designed. Systems which communicate with the reactor vessel and 
systems which provide hot and cold shutdown capability were both examined. 

After identification of the valves, as many valves or valve combinations as possible 
were eliminated by the criteria discussed in Section H.4.6.2 item (1). 

H.4.6.2 Evaluation 

A valve or valve combination was resolved by application of one or more of the 
following acceptance criteria. 

(1) A valve combination was not considered a concern in regard to spurious 
operation if any of the following conditions are met:  

(a) There were two normally closed electrically operated valves in series 
and these valves did not constitute a high-low pressure interface (only 
a single spurious failure was postulated);  

(b) There was at least one normally closed, manually operated valve in 
series; 

(c) There was a mechanically operated check valve in the line which 
would prevent flow in the undesireable direction; 

(d) The impact of the adverse valve operation would not degrade safe 
shutdown capability. 

(2) For those valves that did not meet the above criteria, a cable separation 
analysis was performed to determine whether or not the valve was 



LSCS-FPR

H.4-60 REV. 8

adequately separated from its redundant counterpart. The same 
separation acceptance criteria as used for equipment in section  H.4.2 was 
used in this analysis. This was accepted by the NRC as documented in the 
LaSalle SER, section 9.5.  The cable routings are identified by fire zone in 
Tables H.4-9 through H.4-100 and H.4-111 through H.4- 122 for these 
valves where a cable separation analysis was necessary to resolve the 
concern. These valves are identified in Table H.4-2 and H.4-3 (Class I) and 
Table H.4-123 (Class II). The results of this cable separation analysis are 
documented in section H.4.2 by fire zone.

Those valves where the cable separation was not adequate are identified in 
Table H.4-111.

(3) For valve combinations where spurious operation was of concern and 
this valve combination was at a high-low pressure boundary, a detailed 
cable review of control and interlock cables was performed. The cable 
from at least one control switch or interlock for at least one valve in 
series must be independent of fire damage in the fire zone. See sections 
H.4.2.46 and H.4.2.47 for the RHR Suction Valves and H.4.6.3 for 
RCIC - RHR HX Steam Line Valves.

(4) For those valves that did not meet any of the above criteria, a prefire 
or post-fire action are proposed as identified in Table H.4-111 and 
Section H.4.2.

H.4.6.3 RCIC Steam Line/RHR Heat Exchanger High-Low Pressure 
Interface Analysis

Per the request of Region III, the High-Low Pressure Interface between the RCIC 
steam line and the RHR Heat Exchangers was examined.

1. Interface Description

Reactor steam is routed through a spectacle flange and two normally closed valves. 
Either the Division A or Division B heat exchanger may be used. The interface 
consists of the following components.  These components are shown on UFSAR  
Figure 6.3-8, sheet 3.

To Div. A Heat Exchanger: To Div. B Heat Exchanger:

1) E51-D324 1) E51-D324
2) E12-F052A 2) E12-F052B
3) E12-F087A and E12-F051A* 3) E12-F087B and 

E12-F051B*

*E12-F087A/B and E12-F051A/B are in parallel with each other.
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High-low pressure protection is provided by (1) two redundant high steam 
pressure interlocks on each bypass valves E12-F087A/B which close the 
valve on high steam line pressure.

High-low pressure protection is also provided by spectacle flange 
E51-D324 whose blind end is inserted with the reactor pressurized.

2. Failure Modes 

Failure of a power cable either by ground open or hot short would not effect the 
valve actuation logic. Therefore, no further analysis will be performed for power 
cable since the valve will fail in the as is condition if these cables are disabled. The 
cables from the limit switch to MCC are not included because no failure of the limit 
switch or its cable can cause the valve to move.

Relief Valves E12-F055A and B are gagged shut due to elimination of the 
steam condensing mode of RHR.

3. Acceptance Criteria 

The failure being considered is the simultaneous spurious opening of both valves in 
series in the high-low pressure interface while the steam line pressure is above the 
pressure permissive setpoint. 

If a control switch, interlock, or cable is present in a fire zone, it is assumed to fail 
in the most detrimental manner, i.e., provide a signal to the valve logic that would 
permit the valve to open if all other necessary signals were present.

4. Evaluation Results

A. Unit 1 Analysis 

Table H.4.-109 identifies the cables and panels reviewed for separation.

TRAIN A

 (Fire Area 4C1)

The control switches for both valves are located on 1H13-P601 in the control 
room. Therefore, we assume that the control switch contacts close if a fire is 
postulated in this area. The high-low pressure boundary integrity is 
maintained because the logic and cables associated with the pressure 
permissive for 1E12-F087A are independent of this area.  Also, the blind side 
of spectacle flange 1E51-D324 is installed.
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 (Fire Areas 4E1-1 and 4E1-2)

Cables and logic for both valves are located in the AEER which has been 
divided into two subareas by the installation of a 3-hour fire-rated wall. This 
wall runs east-west from the east wall to the west wall of the AEER. It is 
between the second and third row of panels nearest the south wall. The Unit 
1 AEER layout is shown on UFSAR Figure H.4-1. However, both panels 
associated with Train A 1H13-P621 and 1H13-P629 are in the same area 
(4E1-2). Therefore, it is postulated that both valves in Train A could open. 
This event is not detrimental because of the measures described in Section 5 
of this analysis.

Other Plant Fire Areas

The control cable routing for both valves 1E12-F087A and 1E12-F052A are 
found in the following fire zones: 4F3 and 4D1-1. Simultaneous opening of 
this valve train is not detrimental because of measures described in Section 5 
of this analysis.

TRAIN B

 (Fire Area 4C1)

The control switches for both valves are located on 1H13-P601 in the control 
room. Therefore, we assumed for a postulated fire in this area that the 
control switch contacts close. The high-low pressure boundary integrity is 
maintained because the logic and cables associated with the pressure 
permissive for 1E12-F087B are independent of this area.  Also, the blind side 
of spectacle flange 1E51-D324 is installed.

 (Fire Areas 4E1-1 and 4E1-2) 

Cables and logic for both valves are located in the AEER. The AEER has been 
divided into two subzones by the installation of a 3-hour fire-rated wall. This 
wall runs east-west from the east wall to the west wall of the AEER. It is 
between the second and third row of panels nearest the south wall. The Unit 
1 AEER layout is shown on UFSAR Figure H.4-1. 1H13-P618 is separated by 
this wall from 2H13-P621 and 2C61-P001.  Cable and logic associated with 
2E12-F087B are in 4E1-1.

Other Plant Fire Areas 

The control cable routing for both valves 1E12-F087B and 1E12-F052B are 
found in only the following fire zone, 2F.  The control cables for 1E12-F087B 
and1E12-F052B are located in Subzone 2F-1. This separation into subzones 
2F-1 and 2F-2 was accepted by the NRC staff.  
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B. Unit 2 Analysis 

Table H.4-110 identified the cables and panels reviewed for separation. 

TRAIN A 

 (Fire Area 4C1) 

The control switches for both valves are located on 2H13-P601 in the control 
room.  Therefore, we assume that the control switches contacts close if a fire 
is postulated in this area. The high-low pressure boundary integrity is 
maintained because the logic and cables associated with the pressure 
permissive for 2E12-F087A are independent of this area.  Also, the blind side 
of spectacle flange 2E51-D324 is installed.

 (Fire Areas 4E2-1 and 4E2-2) 

Cables and logic for both valves are located in the AEER. The AEER has been 
divided into two subareas by the installation of a 3-hour fire-rated wall as 
described in UFSAR paragraph H.4.2.46. However, both panels associated 
with Train A 2H13-P621 and 2H13-P626 are in the same subarea (4E2-2). 
Therefore, it is postulated that both valves in Train A could open. This event 
is not detrimental because of the measures described in Section 5 of this 
analysis. 

Other Plant Fire Areas

The control cable routing for both valves 2E12-F087A and 2E12-F052A are 
found in the following fire zone: 3G-2, 4F2, and 4F3. Simultaneous opening of 
this valve train is not detrimental because of measures described in Section 5 
of this analysis.

TRAIN B

 (Fire Area 4C1)

The control switches for both valves are located on 2H13-P601 in the control 
room. Therefore, we assumed for a postulated fire in this area that the 
control switch contacts close. The high-low pressure boundary integrity is 
maintained because the logic and cables associated with the pressure 
permissive for 2E12-F087B are independent of this area.  Also, the blind side 
of spectacle flange 2E51-D324 is installed.

 (Fire Areas 4E2-1 and 4E2-2)
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Cables and logic for both valves are located in the AEER. The AEER has been 
divided into two subareas by the installation of a 3-hour fire-rated wall as 
described in the UFSAR, paragraph H.4.2.46. 2H13-P621 is separated by this 
wall from 2H13-P618 and 2C61-P001.  Cable and logic associated with 2E12-
F052B and 2E12-F087B in 4E2-2.

Other Plant Fire Areas

The control cable routing for both valves 2E12-F087B and 2E12-F052B are 
found in only the following fire zone, 3F.  The control cables for 2E12-F087B 
and 2E12-F052B are located in Subzone 3F-1. This separation into subzones 
3F-1 and 3F-2 was accepted by the NRC staff. 

5. Modification

Valves 1(2)E51-F064 have been replaced by spectacle flanges 1(2)E51-D324 
and valves 2E51-F091 has been removed.  Installation of the spectacle flange 
1(2)E51-D324 resolved issues with the valves in the RHR system that act as 
high low interface valves (e.g. 1E12-F087A and 2E12-F087A). Administrative 
controls shall be in place on both units to ensure that the blind flange side of 
the spectacles are in place during Operating Conditions 1, 2, and 3, or when 
reactor pressure is greater than 500 psig.

6. Applicable Schematic Diagrams*

Schematic Diagrams* Valve 

Unit 1

a. 1E-1-4220 CG/1E-1-4220 AH 1E12-F087A 
b. 1E-1-4220 CF/1E-1-4220 AL 1E12-F087B 
c. 1E-1-4220 BX 1E12-F052A 
d. 1E-1-4220 BY 1E12-F053B 

Unit 2  

a. 1E-2-4220 CG/1E-2-4220 AH 2E12-F087A 
b. 1E-2-4220 CF/1E-2-4220 AL 2E12-F087B 
c. 1E-2-4220 BX 2E12-F052A 
d. 1E-2-4220 BY 2E12-F053B  

*These drawings are not part of the UFSAR.  They are controlled by the Controlled 
Documents Program.
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H.5 SUMMARY

The Nuclear Regulatory Commission has recommended that the principle of 
defense-in-depth be applied to fire protection. This defense-in-depth principle is 
aimed at achieving safety through an adequate balance in the following factors:

a. preventing fires from getting started,

b. detecting and quickly extinguishing such fires that do get 
started and limiting their damage, and

c. designing the plant to minimize the effect of fires on safety-
related functions.

The design of LaSalle County Station has incorporated these three factors. 
Combustible materials are used minimally in plant construction and the storage of 
combustibles is normally limited to areas with automatic fire protection systems. 
Fire resistant cables are utilized throughout the station. Sensitive fire detection 
systems are installed in all areas of high cable concentration and where 
multidivisional cables approach within 20 feet of each other. Areas that have the 
potential for fires from oil or other combustibles are isolated from other areas of the 
station by suitable fire barriers or curbing, floor drains, and automatic sprinkler 
protection has been provided. All safety-related cabling has been physically 
separated into different divisions.

In summary, the LaSalle County Station design is predicated on the "defense-in-
depth" concept. Conservative cable ampacities, cable tray fill limitations, and use of 
fire resistant materials aid in the prevention of fires. The extensive fire detection 
and extinguishing equipment systems and administrative plans, procedures are 
provided to quickly sense and extinguish any fires. Finally, the separation and 
segregation practices with equipment and electrical cables, specifically the separate 
cable spreading areas, and the minimal fire loadings prevent or mitigate severe 
potential fires thereby decreasing the possibility of the failure of redundant safety-
related equipment.
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H.6 STAFFING REQUIREMENTS FOR POST-FIRE SAFE SHUTDOWN
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H.7 COMMUNICATIONS

“UFSAR Section 9.5.2.2 discusses the diversity in the LaSalle communications 
system.  The distribution and diversity of the communication systems at LaSalle 
Station are spread out such that a single fire anywhere in the plant only affects a 
small portion of the system.  The remaining portion of the system outside the 
affected fire zone is protected and it will be available and provide more than 
adequate coverage to Operations and Emergency personnel”.
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FIRE HAZARDS CHARACTERISTICS OF MATERIALS USED AT LSCS

MATERIAL FLAME SPREAD
FUEL

CONTRIBUTED
SMOKE

DEVELOPED

Vinyl Asbestos Tile 30 0 415
Rubber Base 30 0 415
Acrylic Carpet 15 10 25
Silicone Foam 25 0-10 50
Thermafiber

Safing Insulation
Mineral Fireproofing

15
15

0
0

0
0

Sound Attenuation Blanket 15 0 0
Accoustical Tile 15 15 5
Cement Plaster 5 0 0
Gypsum Board 15 15 0
Flexwood 15 5 0
Vinyl Wall Covering 15 5 10
Metal Siding With Fiberglass Insulation

Finished Panel
Core Material

5
15

0
5

0
0

Note 1: Fire Hazards Characteristics for carpet installed in the Main Control Room and adjacent areas is 
covered in UFSAR Section 9.5.
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FIRE AREA/ZONE DESCRIPTION

FIRE AREA/ZONE 
DESIGNATION DESCRIPTION FLOOR ELEVATION
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FIRE AREA/ZONE 
DESIGNATION DESCRIPTION FLOOR ELEVATION

  
 
  

 
 

 

 
 

 
 

 

 

 

 
 
 
 

 
 
 

  



LSCS-FPR

TABLE H.2-1
(SHEET 3 OF 5)

                                             TABLE H.2-1                                   REV. 8

FIRE AREA/ZONE 
DESIGNATION DESCRIPTION FLOOR ELEVATION
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FIRE AREA/ZONE
DESIGNATION DESCRIPTION FLOOR ELEVATION
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FIRE AREA/ZONE 
DESIGNATION DESCRIPTION FLOOR ELEVATION
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SAFETY-RELATED AND RADIOACTIVE EQUIPMENT
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1

FIRE 
AREA/ZONE

FIRE LOAD1

See note 4
FLOOR 

AREA (Ft2)
PRIMARY COMBUSTIBLE MATERIAL

FIRE DETECTION 
EQUIPMENT

FIRE PROTECTION EQUIPMENT

1 Low 41,385
Sealing tape and caulking; cable insulation;
transient fire load of lube oil, grease, 
paper, rubber, cloth, lube oil

Ultraviolet  Detection

7-firehose stations each with at least 50 ft. 
of 11/2 in. hose: This zone contains at least 
5 dry chemical and 5 carbon dioxide 
portable fire extinguishers. 

2A Low 2030
Transient fire load of lube oil, paper, 
plastic, rubber, wood, cotton cloth, 
fiberglass

None
1-firehose station with at least 50 ft. of 1 1/2 
in. hose. 

2B1 Med 5250
Cable insulation, lube oil; transient fire 
load of lube oil, grease, fiberglass, rubber, 
paper

Temperature detector 
(Standby gas treatment 
charcoal filter) 
ionization detection

Local remote manual deluge system;  at 
least 1-fire hose stations each with 100 ft. of 
1 1/2 in. hose and 2 hose stations with 50 
feet of 1 1/2 in hose. This zone contains 1 
dry chemical and 1 CO2 portable fire 
extinguisher. 

2B2 Low 4330
Cable insulation; lube oil; transient fire 
load of lube oil, fiberglass, paper, plastic

Ionization Detection

2-firehose stations-one with at least 50 ft 
and one with 100 ft of 1 1/2 in. hose; this 
zone contains 2 dry chemical portable fire 
extinguishers. 

2C
Med

See Note 2
5000

Cable insulation; lube oil; transient fire 
load of lube oil, rubber

Ionization Detection

3-firehose stations each with at least 50 ft. 
of 1 1/2 in. hose; this zone contains 1 
carbon dioxide portable fire extinguisher 
and 1 dry chem. fire extinguisher.

2D Low 14,000
Cable insulation; transient fire load of lube 
oil, rubber, paper, lube oil, fiberglass, 
plastic

Ionization Detection

2-firehose stations each with 100 ft. of 1 1/2 
in. hose; 2-firehose stations each with at 
least 50 ft. of 1 ½ inch hose; 2 CO2 and 3 
dry chemical portable fire extinguishers.  

2E Low 16,290

Cable insulation; a small quantity of 
hydrogen in portable compressed gas 
cylinders; plastic drain piping for the 
CRD-HCUs; Teflon flex hoses for the Hyd 
Scram Air Pilot Solenoid Valves 1C11-
D001-117 & 1C11-D001-118, transient 
fire load of lube oil, rubber, paper, cotton 
cloth, fiberglass, lube oil, Teflon

Ionization Detection

At least 4-firehose stations each with at least 
50 ft. of 1 1/2 in. hose; This zone and 
adjacent zones contain at least 4 carbon 
dioxide and 1 dry chemical portable fire 
extinguisher. 
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2

FIRE 
AREA/ZONE

FIRE LOAD1

See note 4
FLOOR 

AREA (Ft2)
PRIMARY COMBUSTIBLE MATERIAL

FIRE DETECTION 
EQUIPMENT

FIRE PROTECTION EQUIPMENT

2F
Med

See Note 2
17,000

Cable insulation; lube oil; transient fire 
load of lube oil, paper, fiberglass, cotton 
cloth, rubber, paper filters

Ionization Detection

3-firehose stations each with at least 50 ft. 
2-fire hose stations each with 100ft 1 1/2 in. 
hose; This zone contains 3 dry chemical and 
4 carbon dioxide portable fire extinguishers.

2G Low 11,000
Cable insulation; transient fire load of 
lube oil, paper, fiberglass, rubber, lube 
oil, plastic

Ionization Detection; 
Wet pipe sprinkler 
system with initiation 
alarm in control room

Automatic sprinkler system in RR Access 
Area. 5-firehose stations each with at least 
50 ft. of 1 1/2 in. hose; This zone contains 3 
dry chemical and 3 carbon dioxide portable 
fire extinguishers.

2H1 Low 5000
Cable insulation; grease, transient fire 
load of lube oil, paper, fiberglass, lube 
oil.

Ionization Detection

4-firehose stations each with at least 50. ft. 
of 1 1/2 in. hose. This zone contains 2 dry 
chemical and 2 carbon dioxide portable fire 
extinguishers.

2H2 Low 1200
Cable insulation, transient load of lube 
oil, paper, plastic and rubber.

Ionization Detection

2-firehose stations each with at least 50 ft. 
of 1 1/2 in. hose (1 outside); This zone and 
adjacent zones contains 2 dry chemical 
portable fire extinguishers (1 outside).

2H3 Low 1200 Cable insulation; lube oil, paper Ionization Detection

2-firehose stations each with at least 50 ft. 
of 1 1/2 in. hose (1 outside); This zone and 
adjacent zones contains 1 dry chemical 
portable and 1 carbon dioxide (outside) fire 
extinguisher.

2H4 Med 1200
Cable insulation; transient loading of lube 
oil grease, rubber, fiberglass, lube oil

Ionization Detection

2-firehose stations each with at least 50 ft. 
of 1 1/2 in. hose (1 outside); This zone and 
adjacent zones contains 2 dry chemical 
portable fire extinguishers (1 outside).

2H5 Low 1200
Cable insulation; lube oil, rubber, 
fiberglass

Ionization Detection

2-firehose stations each with at least 50 ft. 
of 1 1/2 in. hose (1 outside); This zone and 
adjacent zones contains 1 dry chemical and 
1 CO2 (outside) portable fire extinguisher.
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2I1 Low 4800
Transient fire load lube oil, Cable 
insulation, fiberglass, rubber, lube oil

Ionization Detection
4-firehose stations each with at least 50 ft. of 1 
1/2 in. hose; This zone contains 2 dry 
chemical and 2 CO2 fire extinguishers. 

2I2 Low 1200
Cable insulation; lube oil, grease, cotton 
cloth, rubber, fiberglass.

Ionization Detection

2-firehose stations each with at least 50 ft. of 1 
1/2 in. hose (1 outside). This zone and 
adjacent zones contains 1 dry chemical and 
one CO2 (outside) fire extinguisher. 

2I3 Low 1200
Cable insulation; lube oil, grease, rubber, 
fiberglass.

Ionization Detection

2-firehose stations each with at least 50 ft. of 1 
1/2 in. hose (1 outside); This zone contains 2 
dry chemical portable fire extinguisher (1 
outside). 

2I4 Low 1200
Cable insulation; lube oil, grease, paper, 
filter, neoprene, rubber

Ionization Detection

2-fire hose stations each with at least 50 ft. of 
1 1/2 in. hose (1 outside); This zone and 
adjacent zones contains 1 dry chemical 
portable fire extinguisher. 

2I5 Low 1200
Lube oil, cable insulation, rubber, 
fiberglass.

Ionization Detection 

2-fire hose stations each with at least 50 ft. of 
1 1/2 in. hose (1 outside); This zone and 
adjacent zones contains 1 dry chemical 
portable fire extinguisher.

2I6 Low 700 Lube oil; cable insulation, rubber. Ionization Detection 
1-fire hose station with at least 50 ft. of 1 1/2 
in. hose in fire zone 2I4. 1 dry chemical 
portable fire extinguisher in zone 2I4.

2J Low 5900
Cable insulation; lube oi1; transient fire 
load of lube oil, silicone, fiberglass 
reinforced silicone fabric.

Ionization Detection
RHR containment spray; manual equipment 
(during maintenance).

2K Low 4000 Hydraulic Fluid
Local temperature 
detection for MSIV 
leakage. No detection 

This zone contains 3 dry chemical fire 
extinguishers 

3A Low 1988
Transient fire load of lube oil, plastic, 
rubber, paper, cloth clothing, fiberglass, 
cellulose filter

None Same as 2A
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3B1 Low 5250
Transient fire load of lube oil, lube oil, 
grease, cable insulation, fiberglass, 
rubber, vinyl-polyester

Ionization Detection 

Local remote manual deluge system; at least 1-
fire hose stations each with 100 ft. of 1 ½ in. hose 
and 2 hose stations with 50 feet of 1 ½ in hose. 
This zone contains 1 dry chemical and 1 CO2 
portable fire extinguisher.

3B2 Low 4380
Transient fire load of lube oil, paper, 
plastic, cable insulation, fiberglass, lube 
oil

Ionization Detection
2-firehose stations with 100 ft of 1 ½ in. hose; 
This zone contains at least 2 dry chemical 
portable fire extinguishers.

3C Low 5000
Transient fire load of lube oil, cable 
insulation, rubber, cloth, lube oil

Ionization Detection
This zone contains 1 dry chemical and 1 carbon 
dioxide portable fire extinguisher.

3D Med 14,000
Transient fire load of lube oil, cloth, cable 
insulation, rubber, paper, lube oil, 
fiberglass, plastic

Ionization Detection

2-firehose stations each with 100 ft. and 2-
firehose stations each with at least 50 ft. of 1 ½
in. hose; This zone contains at least 3 dry 
chemical and 2 carbon dioxide portable fire 
extinguishers.

3E Low 16,290

Cable insulation; paper, cotton cloth, 
rubber, fiberglass, lube oil, paper filter; 
small quantity hydrogen in compressed 
gas cylinders; plastic drain piping,  
transient fire load of lube oil

Ionization Detection
4-firehose stations each with at least 50 ft. of 1 ½
in. hose; This zone contains 4 carbon dioxide and 
2 dry chemical portable fire extinguishers.

3F Low 17,000
Transient fire load of lube oil, rubber, 
cable insulation, cotton cloth, paper, lube 
oil, fiberglass

Ionization Detection

3-firehose stations each with at least 50 ft., and 2-
firehose stations each with 100 ft. 1 ½ in. hose; 
This zone contains 4 dry chemical and 3 carbon 
dioxide portable fire extinguishers.

3G Low 11,000
Transient fire load of lube oil, rubber, 
cable insulation, cotton cloth, paper, lube 
oil, fiberglass

Ionization Detection
5-firehose stations each with at least 50 ft of 1 ½
in. hose; This zone contains 3 dry chemical and 3 
carbon dioxide portable fire extinguishers.

3H1 Low 5600
Transient fire load of lube oil, rubber, 
cable insulation, grease, lube oil, 
fiberglass

Ionization Detection
4-firehose stations each with at least 50 ft of 1 ½
in. hose; This zone contains 2 dry chemical and 2 
carbon dioxide portable fire extinguishers..
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3H2 Low 1200 Paper, rubber. Ionization Detection

2-firehose stations each with at least 50 ft. of 1 
1/2 in. hose (1 outside); This zone and 
adjacent zones contains 2 dry chemical 
portable fire extinguishers (1 outside).

3H3 Low 1200 Cable insulation, fiberglass, rubber Ionization Detection

2-firehose stations each with at least 50 ft. of 1 
1/2 in. hose (1 outside); This zone and 
adjacent zones contains 1 dry chemical 
portable and 1 carbon dioxide (outside) fire 
extinguishers.

3H4 Low 1200
Cable insulation, lube oil, grease, 
fiberglass, rubber

Ionization Detection

2-firehose stations each with at least 50 ft. of 1 
1/2 in. hose (1 outside); This zone and 
adjacent zones contains 2 dry chemical 
portable fire extinguishers (1 outside).

3H5
Low 1200 Cable insulation, fiberglass Ionization Detection

2-firehose stations each with at least 50 ft. of 1 
1/2 in. hose (1 outside); This zone and 
adjacent zones contains 1 dry chemical and 
CO2 (outside) fire extinguishers.

3I1 Low 4800
Transient fire load of lube oil, cable 
insulation, lube oil, fiberglass

Ionization Detection
4-firehose stations each with at least 50 ft. of 1 
1/2 in. hose; This zone contains 2 dry 
chemical and 2 CO2 fire extinguishers.

3I2 Low 1200
Rubber, cable insulation, cotton cloth, 
paper, lube oil, fiberglass grease.

Ionization Detection

2-firehose stations each with at least 50 ft. of 1 
1/2 in. hose (1 outside). This zone and 
adjacent zones contains 1 dry chemical and 
one CO2 (outside) fire extinguisher.

3I3 Low 1200
Cable insulation, lube oil, grease,
fiberglass

Ionization Detection

2-firehose stations each with at least 50 ft. of 1 
1/2 in. hose (1 outside); This zone contains 2 
dry chemical portable fire extinguisher (1 
outside).

3I4 Low 1200
Cable insulation, lube oil, grease, paper, 
filter, neoprene, cotton cloth, fiberglass, 
rubber

Ionization Detection

2-fire hose stations each with at least 50 ft. of 
1 1/2 in. hose (1 outside); This zone and 
adjacent zones contains 1 dry chemical and 
one CO2 (outside) fire extinguisher.
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3I5 Low 1200
Lube oil, cable insulation, paper, 
fiberglass 

Ionization Detection

2-fire hose stations each with at least 50 ft. 
of 1 1/2 in. hose (1 outside); This zone and 
adjacent zones contains 2 dry chemical 
portable fire extinguisher (1 outside).

3I6 Low 700 Lube oil, cable insulation, rubber Ionization Detection Same as 2I6 (with FZ 3I4 instead of FZ2I4)

3J Low 5900
Transient fire load of lube oil, lube oil, 
cable insulation fiberglass reinforced 
silicone fabric

Ionization Detection Same as 2J

3K Low 4000 None No Detection
This zone contains 3 dry chemical portable 
fire extinguishers.

4A Low 29,000
Paper filter, cable insulation; transient fire 
loading of lube oil, rubber, paper, lube 
oil, pre-filter, fiberglass, cellulose filter.

Ionization Detection 
(Switchgear Area)

At least 7-firehose stations with 50 ft. of 1 
1/2 in. hose; at least 1-firehose station with 
100 ft. of 1 1/2 in. hose; This zone contains 
6 carbon dioxide and 6 dry chemical 
portable fire extinguishers.

4B
Low 29,000

Cable insulation; paper filters, prefilters, 
HEPA filters, plastics; transient fire load 
of lube oil, fiberglass, rubber, paper, lube 
oil, sealants, gaskets

Temperature detectors 
(charcoal filters) 
Ionization Detection 
(Switchgear Area)

Manual deluge systems; at least 6-firehose 
stations with at least 50 ft. of 1 1/2 in. hose; 
This zone contains at least 6 dry chemical 
and 4 CO2 portable fire extinguishers.

4C1 Low 6720
Cable insulation, wood, paper, plastic, 
carpet, power/control instrumentation. 

Ionization detection

2-firehose stations with 100 ft. of 1 1/2 in. 
hose (from outside); This zone contains 5 
carbon dioxide, 2 dry chemical (1outside), 
and 3 pressurized water portable fire 
extinguishers; 2-CO2 hose reels with 100 ft. 
each of hose (at exit doors).

4C2 Low 4593

Wood and plastics; cable insulation; 
transient fire load of lube oil, paper, 
cotton cloth, cleaning supplies, fiberglass, 
plastic, paint thinner, polyurethane foam, 
acrylic, carpet

Ionization Detection

1-fire hose station with at least 50 ft. of 1 
1/2 in. hose; 1-firehose station with 100 ft. 
of 1 1/2 in. hose (outside); This zone 
contains 3 dry chemical portable fire 
extinguishers.
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4C3 Low 5177

Wood; cable insulation; transient  fire 
loads of lube oil, polyurethane foam, 
paper, plastic, cloth, fiberglass, carpet, 
plastic foam. 

Ionization Detection

1-firehose station with l00 ft. of 1 1/2 in. hose; 
1-CO2 hose reel with l00 ft. of hose; This zone 
and adjacent zones contains at least 3 dry 
chemical portable fire extinguishers.

4C4 Low 1344
Cable insulation; transient fire load of 
lube oil, paper, wood, plastic 

Ionization detection

1-fire hose station with 100 ft. of 1 1/2 in. 
hose (outside); 1-CO2 hose reel with 100 ft. of 
hose; This zone contains and adjacent zones 
contain at least 1 dry chemical and 1 carbon 
dioxide portable fire extinguishers.

4C5 High 560
Cable insulation; transient fire load of 
lube oil, acrylics, plastics, cotton, cloth, 
cellulose filter, paper, carpet, charcoal 

Ionization detection

l-fire hose station with 100 ft. of 1 1/2 in. 
hose; l-CO2 hose reel with 100 ft of hose; This 
zone contains 1 carbon dioxide portable fire 
ext.

4D1 High 2875 Cable insulation Ionization detection

Automatic preaction suppression system; 1-
CO2 hose reel with 100 ft. of hose (outside); 
This zone and adjacent zones contains at least 
2 CO2 fire extinguishers (1outside); 1-firehose
station with 100 ft. of 1 1/2 in. hose (outside).

4D2 Med 2755 Cable insulation Ionization detection

Automatic preaction suppression system; 1-
CO2 hose reel with 100 ft. hose; This zone and 
adjacent zones contain at least 2 CO2 portable 
fire extinguishers (1 outside); 1 fire hose 
station with 100 ft. of 1 1/2 in. hose.

4D3 Med 3600
Cable insulation, transient fire load of 
lube oil, acrylic casing, grease 

Ionization detection

1-CO2 hose reel with 100 ft. of hose; This 
zone and adjacent zones contains 1 dry 
chemical and 1 carbon dioxide portable fire 
extinguishers; 1-firehose station with 100 ft. 
of 1 1/2 in. hose (outside).
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4D4 Med 3646
Cable Insulation; transient fire load of 
lube oil, acrylic casing, grease, fiberglass

Ionization detection

1-CO2 hose reel with 100 ft. of hose; This 
zone and adjacent zones contains 1 dry 
chemical and 1 carbon dioxide portable fire 
extinguishers; 1-firehose station with 100 ft. 
of 1 1/2 in. hose (outside).

4E1
4El-1
4El-2

Med
See Note 2

714
1386

Cable insulation; transient fire load of 
lube oil

Ionization detection

1-firehose station with 100 ft of 1 1/2 in. 
hose; 1-CO2 hose reel with 100 ft. hose; 
This zone contains 1 dry chemical (outside) 
and 2 carbon dioxide portable fire 
extinguishers (1 outside).

4E2
4E2-1
4E2-2

Med 442
1593

Cable Insulation; transient fire load of 
lube oil

Ionization detection

1-firehose station with 100 ft. of 1 1/4 in. 
hose; 1-CO2 hose reel with 100 ft of hose; 
This zone and adjacent zones contain 1 dry 
chemical and 2 carbon dioxide (outside) 
portable fire extinguishers.

4E3
4E3-1
4E3-2

Med 319
3681

4E3-1 Cable insulation; transient fire load 
of lube oil
4E3-2 Cable insulation; transient fire load 
of lube oil, acrylic casings, paper

Ionization detection; 
Photo-thermal detection 
battery room

2 firehose stations with 100 ft. of 1 1/2 in. 
hose; 1-CO2 hose reel with 100 ft. of hose; 
This zone and adjacent zones contain 1 dry 
chemical (outside) and 2 carbon dioxide 
portable fire extinguishers.

4E4
4E4-I
4E4-2

High
Med

119
3881

4E4-1 Cable Insulation
4E4-2 Cable Insulation; transient fire load 
of lube oil, paper, fiberglass, acrylic 
casings

Ionization detection; 
Photo-thermal detection 
battery room

1-firehose station with 100 ft. each of 1 1/2 
in. hose; 1-CO2 hose reel with 100 ft. of 
hose; This zone and adjacent zones contain 
1 dry chemical and 2 carbon dioxide 
portable fire extinguishers...

4F1 Med 3558
Cable insulation; transient fire load of 
lube oil, acrylic casings, paper, plastic 
covers, ventilation seals and gaskets.

Ionization detection; 
Photo-thermal detection 
battery room

2-firehose station with 100 ft. of 1 1/2 in. 
hose (outside); 1-CO2 hose reel with 100 ft. 
hose (outside);  This zone contain 2 dry 
chemical (outside) and 2 carbon dioxide 
portable fire extinguishers (1 outside). 
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4F2 Med 3520

Cable insulation; transient fire load of 
lube oil, paper, acrylic casings, plastic 
covers, fiberglass, ventilation seals and 
gaskets.

Ionization detection; 
Photo-thermal detection 
battery room

1-firehose station with 100 ft. of 1 1/2 in. 
hose; 1-firehose station with at least 50 ft. of
1 1/2 in. hose; 1-CO2 hose reel with 100 ft. 
hose(all outside); This zone and adjacent 
zones contain 1 dry chemical and 3 CO2 
fire extinguishers (all outside except 1 CO2) 

4F3
Med

See Note 2
5343

Cable insulation; ventilation seals and 
gaskets; transient fire load of lube oil, 
hydrogen, paper, cotton, cloth, plastic

Ionization detection

Automatic pre-action spray suppression 
system, 1-firehose station with 100 ft. of 1 
1/2 in. hose; This zone contains at least 2 
carbon dioxide and 1 dry chemical portable 
fire extinguishers. 

5A1 Low 6000
Cable insulation; lube oil; transient fire 
load of lube oil, fiberglass, cotton, cloth, 
grease

Wet pipe sprinkler 
system with water flow 
alarm.

Automatic sprinkler system.  1-firehose 
station with 100 ft. of 1 1/2 in. hose 
(outside);

5A2 Low 6000
Cable insulation; lube oil; transient fire 
load of lube oil, grease, cotton, cloth

Wet pipe sprinkler 
system with water flow 
alarm.

Automatic sprinkler system.  1-firehose 
station with 100 ft. of 1 1/2 in. hose 
(outside); 1-CO2 hose reel with 100 ft of 
hose. 

5A3 Low 113,000

Cable insulation; turbine oil; transient fire 
load of lube oil, grease, hydrogen, paper, 
rubber, polyurethane foam, fiberglass, 
acrylic, plastic, lube oil, cellulose filter.

Temperature detectors

Pre-action system on turbine bearings; CO2

flooding on alternator exciter; manual CO2

purging on generator; at least 15-hose 
stations with 100 ft each of 1 1/2 in. hose; 
1-firehose station with at least 50 ft. each of 
1 1/2 in. hose; 4-CO2 hose reels with 100 ft. 
of hose; automatic roof top smoke and heat 
vents; This zone contains at least 15 dry 
chemical and 6 carbon dioxide portable fire 
extinguishers. Also 2-150 lb. dry chemical 
units. 
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5A4 High 5300
Cable insulation; transient fire load of 
lube oil, fiberglass, paper 

Ionization detection
At least 2-firehose stations with 100 ft. each 
of 1 1/2 in. hose; This zone contains 4 dry 
chemical portable fire extinguishers.

5B1 Low 29,400 Cable insulation, EPDM flexible hose. 
Wet pipe sprinkler 
system with water flow 
alarm

Automatic sprinkler system; 7-firehose 
stations each with 100 ft. of 1 1/2 in. hose; 
This zone has 4 dry chemical portable fire 
extinguishers (all outside). 

5B2 Low 29,400 Cable insulation, EPDM flexible hose 
Wet pipe sprinkler 
system with water flow 
alarm.

Automatic sprinkler system; 5-firehose 
stations each with 100 ft. each of 1 1/2 in. 
hose. This zone contains 4 dry chemical 
portable fire extinguishers (all outside).

5B3 High 2540
Cable insulation; lube oil, transient fire 
load of lube oil, paper filter, cotton, cloth. 

Temperature detectors

Automatic deluge system; room sprinkler 
system; at least 1-firehose station with 100 
ft. of 1 1/2 in. hose; This zone contains at 
least 2 dry chemical portable fire 
extinguishers.

5B4 Low 16,500
Cable insulation; lube oil; hydraulic fluid; 
transient fire load of lube oil, wood, 
fiberglass, rubber, plastic, paper. 

None

At least 3-firehose stations each with 100 
ft. of 1 1/2 in. hose; This zone contains 4 
dry chemical and 3 carbon dioxide portable 
fire extinguishers.
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5B5 Low 14,500
Cable insulation; transient fire load of 
lube oil, cotton, cloth, rubber, fiberglass, 
lube oil.

None

At least 1-firehose station with 100 ft. of 1 1/2 
in. hose; 2-firehose stations each with at least 
50 ft. of 1 1/2 in. hose; 1-CO2 hose reel with 
100 ft. of hose. This zone contains at least 4 
dry chemical and 1 carbon dioxide portable 
fire extinguisher.

5B6 Low 14,000
Cable insulation; transient fire load of 
lube oil, fiberglass, cotton, cloth, rubber, 
plastic, lube oil, flexible duct.

None

At least 1-firehose station with 100 ft. of 1 1/2 
in. hose; 2-firehose stations each fire with at 
least 50 ft. of 1 1/2 in. hose; 1-CO2 hose reel 
with 100 ft. of hose. This zone contains at 
least 4 dry chemical and 1 carbon dioxide 
portable fire extinguishers.

5B7 High 407 Lube oil; seal oil. Temperature detector

Automatic deluge system; 1-firehose station 
with at least 50 ft. of 1 1/2 in. hose (outside). 
This zone and adjacent zones contain 1dry 
chemical portable extinguisher (outside).

5B8 High 450 lube oil; seal oil. Temperature detector

Automatic deluge system; 1-firehose station 
with at least 50 ft. of 1 1/2 in. hose (outsde).. 
This zone and adjacent zones contain 1dry 
chemical portable extinguisher (outside).

5B9 Low 1883
Cable insulation; cloth; transient fire load 
of lube oil, rubber, lube oil, teflon.

Heat sensitive 
sprinkler initiation 
with water flow alarm

Automatic sprinkler system; 1-firehose station 
with at least 50 ft. of 1 1/2 in. hose (outside). 
This zone and adjacent zones contain 1dry 
chemical portable extinguisher (outside)..
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5B10 Low 1883
Cable insulation; cotton, cloth; transient 
fire load of lube oil, rubber, lube oil, 
fiberglass.

(Same as 5B9) (Same as 5B9 except 100 feet of hose)

5B11 Low 1800 Transient fire load of lube oil, plastic. None
2-firehose stations each with 100 ft. of 1 1/2 
in. hose (1 outside). This zone contains 1 dry 
chemical portable fire extinguisher.

5B12 Low 1800 Transient fire loading of lube oil. None
2-firehose stations each with 100 ft. of 1 1/2 
in. hose (1 outside); This zone contains 1 dry 
chemical portable fire extinguishers.
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5B13-1
5B13-2

Med
Med

See Notes 
2&3

8960
140

Cable insulation; transient fire load of 
lube oil, wood, plastic, fiberglass, acrylic 
plastic, paper

Ionization detection

At least 2-CO2 hose reels each with 100 ft. 
of hose; at least 2-firehose stations each 
with 100 ft. of 1 1/2 in. hose. This zone 
contains 3 dry chemical and 2 carbon 
dioxide portable fire extinguishers.

5C1 Low 1936
Transient fire load of lube oil, rubber, 
HEPA filter, cable insulation

None

1-firehose station with at least 50 ft. of 1-
1/2 in. hose; 1-firehose station with 100 ft. 
of 1-1/2 in. hose; This zone and adjacent 
zones contains 2 dry chemical portable fire 
extinguishers.

5C2 Low 1936
Cable insulation, wood, rubber, plastic, 
transient fire load of lube oil

None (Same as 5C1)

5C3 Low 424
Transient fire load of lube oil, plastic, 
fiberglass

Heat sensitive sprinkler 
initiation with water 
flow alarm

Automatic sprinkler system, 2-firehose 
stations each with 100 ft. of 1 1/2 in. UL 
listed hose. This zone contains 1 dry 
chemical portable and 1 CO2 extinguishers.

5C4 Low 424 Fiberglass; transient fire load of lube oil
Heat sensitive sprinkler 
initiation with water 
flow alarm

Automatic sprinkler system, 2-firehose 
stations each with 100 ft. of 1 1/2 in. UL 
listed hose. This zone contains 1 dry 
chemical and 1 CO2 extinguishers.

5C5 Low 1367
Cable insulation, transient fire load of 
lube oil

None
1-firehose station with 100 ft. of 1-1/2 in. 
hose (outside).

5C6 Low 1340
Cable insulation, transient fire load of 
lube oil

None
1-firehose station with 100 ft. of 1-1/2 in. 
hose.

5C7 Low 1340 Transient fire load of lube oil None (Same as 5C6)

5C8 Low 1367 Transient fire load of lube oil None
1-firehose station with 100 ft. of 1-1/2 in. 
hose.
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FIRE DETECTION 

EQUIPMENT
FIRE PROTECTION EQUIPMENT

5C9 Low 875
Cable insulation, transient fire load of 
lube oil

None

1-firehose station with 100 ft. of 1-1/2 in. 
hose; 1-CO2 hose reel with 100 ft. of hose. 
This zone and adjacent zones contain 1 dry 
chemical portable extinguisher.

5C10 Low 875 Transient fire load of lube oil None (Same as 5C9)

5C11 Low 54,150

Cable insulation; lube oil; transient fire 
load of lube oil, paper filter, rubber, 
battery casings, hydrogen, cotton, cloth, 
plastic, fiberglass, paint thinner, wood

Ionization detection in 
areas of high cable 
concentration, Photo-
thermal detection 
battery room 

Preaction suppression system; at least 7 fire 
hose stations each with 100 ft. of 1-1/2 in. 
hose; 2-CO2 hose reels with 100 feet each of 
UL listed hose. This zone contains at least 
14 dry chemical and 11carbon dioxide 
portable fire extinguishers. 

5D1
Med

See Note 2
2250

Cable insulation; transient fire load of 
lube oil and battery casings, fiberglass, 
paper, acrylic plastic

Ionization detection, 
Photo-thermal detection 
battery room

This zone and adjacent zones contain 1 dry 
chemical and 1 carbon dioxide portable fire 
ext; 1-CO2 hose reel with a minimum of 100 
feet of hose; 1-fire hose station with 100 ft. 
of 1 ½ in. hose (from FZ5C11 downstairs).

5D2 Low 2250
Cable insulation; transient fire load of 
lube oil and battery casings, paper, 
fiberglass, acrylic plastic

Ionization detection, 
Photo-thermal detection 
battery room

This zone and adjacent zones contain 1 dry 
chemical and 1 carbon dioxide portable fire 
extinguisher; 1-CO2 hose reel with 100 ft. of 
hose; 1-fire hose station with at least 50 ft. 
of 1 ½ in. hose (from FZ5C11 downstairs).

5D3 Low 17,000
Cable insulation; plastic, transient fire 
load of lube oil, lube oil, fiberglass, paper 
filter, rubber

None

At least 2-firehose stations each with 100 ft. 
of 1-1/2 in. hose; 2-firehose stations each 
with at least 50 ft. of 1-1/2 in. hose (1 
outside); This zone contains 3 dry chemical 
and 2 carbon dioxide portable fire 
extinguishers.

5D4 Low 9000
Cable insulation; transient fire load of 
lube oil, lube oil, fiberglass

None

3-firehose stations each with at least 50 ft. 
of 1-1/2 in. hose (1 outside); This zone and 
adjacent zones contain 1 dry chemical and 1 
carbon dioxide portable fire extinguisher.
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FIRE 
AREA/ZONE

FIRE 
LOAD1

See note 4

FLOOR AREA 
(Ft2)

PRIMARY COMBUSTIBLE MATERIAL
FIRE DETECTION 

EQUIPMENT
FIRE PROTECTION EQUIPMENT

5D5 Low 13,000
Cable insulation; transient fire load of 
lube oil, grease, fiberglass, plastics, 
rubber, lube oil, hydrogen

Temperature detector

Local remote deluge system; At least 1-
firehose station with 100 ft. of 1-1/2 in. hose; 
1-firehose station with at least 50 ft. of 1-1/2 
in. hose; 1-CO2 reel with 100 ft. of hose; This
zone contains at least 1 dry chemical and 1 
carbon dioxide portable fire extinguisher.

5D6 High 1421 Turbine oil 
Heat sensitive 
sprinkler initiation 
with water flow alarm

Automatic sprinkler system; 1-firehose 
station with 100 ft. of 1-1/2 in. hose; 1-CO2 

hose station; This zone and adjacent zones 
contain 1 dry chemical portable extinguisher.

5E1 Low 8384
Cable insulation, lube oil; transient fire 
load of lube oil, paper, rubber, cotton, 
cloth, fiberglass, paper filter 

Heat sensitive 
sprinkler initiation 
with water flow alarm

Automatic sprinkler system; 2-firehose 
stations each with at least 50 ft- of 1-1/2 in. 
hose; This zone contains 1 dry chemical and 
1 carbon dioxide portable fire extinguisher 
(both hose and extinguisher outside).

5E2 Low 8384 (Same as 5E1) (Same as 5E1) (Same as 5E1) 

6A Low 17,000
Cable insulation; lube oil; transient fire 
load of lube oil, cloth, rubber, paper, 
fiberglass 

None
4-firehose stations each with 100 ft. of 1-1/2 
in. hose; This zone contains 4 dry chemical 
portable fire extinguishers.

6B1 Low 3000
Cable insulation; plastic, wood, paper, 
cloth

Ionization detection

1-firehose station with 100 ft. of 1 1/2 in. 
hose (outside); This zone contains 1 dry 
chemical and 1 carbon dioxide portable fire 
extinguisher.

6B2 Med 12,000
Cable insulation; lube oil; transient fire 
load of lube oil, rubber, paper, cotton, 
cloth, wood, fiberglass, charcoal, plastic 

Heat sensitive 
sprinkler initiation 
with water flow alarm

Automatic sprinkler protection, at least 3-
firehose stations each with 100 ft. of 1 1/2 in. 
hose; This zone contains 3 dry chemical 
portable fire extinguishers.
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FIRE 
AREA/ZONE

FIRE 
LOAD1

See note 4

FLOOR AREA 
(Ft2)

PRIMARY COMBUSTIBLE MATERIAL
FIRE DETECTION 

EQUIPMENT
FIRE PROTECTION EQUIPMENT

6B3 Low 1600 None None None

6C Low 10,000 None None None.

6D Low 18,000
Cable insulation; transient fire load of 
neoprene cable insulation, lube oil, 
rubber, paper, cotton, cloth, plastic

Ionization detection

At least 1-firehose stations each with 100 ft. 
of 1 1/2 in. hose; 4-firehose stations each 
with at least 50 ft. of 1 1/2 in. hose; This 
zone contains at least 4 dry chemical and 2 
carbon dioxide portable fire extinguishers 

6E Low 50,000
Cable insulation; lube oil; transient fire 
load of lube oil, grease, fiberglass, rubber,
paper, plastic, cloth

Ionization detection

At least 2-firehose stations each with 100 ft. 
of 1 1/2 in. hose; 9-firehose stations each 
with at least 50 ft. of 1 1/2 in. hose; This 
zone and adjacent zones contain at least 18 
dry chemical portable fire extinguishers. 

7A1 Low 1200
Cable insulation; transient fire load of 
lube oil, grease, cellulose filter, paper 

Ionization Detection
1-firehose station with at least 50 ft. of 1 1/2 
in. hose; This zone contains 1 dry chemical 
portable fire extinguisher.

7A2 Low 1800
Cable insulation; transient fire load of 
lube oil, grease, cellulose filter, paper

Ionization Detection None

7A3 Low 1800
Cable insulation; transient fire load of 
lube oil, grease, cellulose filter

Ionization Detection
1 firehose station with at least 50 ft. of 1 1/2 
in. hose; This zone contains 1 dry chemical 
portable fire extinguisher.

7B1 Low 1872
Lube oil; cable insulation; fiberglass, 
rubber, paper filter, cotton , cloth; 
transient fire load of lube oil

Temperature detector

Automatic CO2 flooding, 1-firehose station 
each with 100 ft. of 1 1/2 in. hose (outside). 
This zone contains 1 dry chemical portable 
fire extinguisher.
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FIRE 
AREA/ZONE

DESIGN 
FIRE 

LOAD1

See note 4

FLOOR AREA 
(Ft2)

PRIMARY COMBUSTIBLE MATERIAL
FIRE DETECTION 

EQUIPMENT
FIRE PROTECTION EQUIPMENT

7B2 Low 1664
Lube oil; cable insulation; transient fire 
load of lube oil, paper filter, rubber, 
paper, cotton, cloth 

Temperature detector

Automatic CO2 flooding; 1-firehose station 
with 100 ft, of 1 1/2 in. hose (outside); This 
zone and adjacent zones contains 1 dry 
chemical portable fire extinguisher.

7B3 High 1736
Lube oil; cable insulation; transient fire 
load of lube oil, paper filter, rubber, 
fiberglass 

Temperature detector

Automatic CO2 flooding; 1-firehose station 
with 100 ft. of 1 1/2 in. hose (outside); This 
zone and adjacent zones contains 1 dry 
chemical portable fire extinguisher.

7B4 High 163 Diesel fuel oil
Wet pipe sprinkler 
system with water flow 
alarm

Wet Pipe Automatic Sprinkler System; 1-
firehose station with at least 100 ft. of 1 ½ 
in. hose (outside); adjacent zones contain 1 
dry chemical portable fire extinguisher.

7B5 High 154 Lube oil; diesel fuel oil
Wet pipe sprinkler 
system with water flow 
alarm

Wet Pipe Automatic Sprinkler System; 1-
firehose station with at least 100 ft. of 1 ½ 
in. hose (outside); adjacent zones contain 1 
dry chemical portable fire extinguisher.

7B6 High 154 Diesel fuel oil
Wet pipe sprinkler 
system with water flow 
alarm

Wet Pipe Automatic Sprinkler System; 1-
firehose station with at least 100 ft. of 1 ½ 
in. hose (outside); adjacent zones contain 1 
dry chemical portable fire extinguisher.

7C1 High 998 Cable insulation; diesel fuel oil
Wet pipe sprinkler 
system with water flow 
alarm

Wet Pipe Automatic Sprinkler System; 1-
firehose station with at least 50 ft. of 1 ½ in. 
hose; adjacent zones contain 1 dry chemical 
portable fire extinguisher (both outside).

7C2 High 1014 Diesel fuel oil
Wet pipe sprinkler 
system with water flow 
alarm

Wet Pipe Automatic Sprinkler System; 1-
firehose station with at least 50 ft. of 1 ½ in. 
hose; adjacent zones contain 1 dry chemical 
portable fire extinguisher (both outside)
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FIRE 
AREA/ZONE

FIRE 
LOAD1

See note 4

FLOOR AREA 
(Ft2)

  PRIMARY COMBUSTIBLE MATERIAL
FIRE DETECTION 
EQUIPMENT

FIRE PROTECTION EQUIPMENT

7C3 High 967 Diesel fuel oil
Wet pipe sprinkler 
system with water flow 
alarm

Wet Pipe Automatic Sprinkler System; 2-
firehose stations with at least 50 ft. of 1 ½ in. 
hose; adjacent zones contain 1 dry chemical 
portable fire extinguisher (both outside).

7C4 Low 1041
Cable insulation; transient fire load of 
lube oil, paper, lube oil

Ionization detection

1-firehose station with 100 ft. of 1 1/2 in. 
hose; 1 firehose station with at least 50 ft. of 
1 1/2 in. hose; This zone and adjacent zones 
contains 1 dry chemical portable fire 
extinguisher.

7C5 Low 1104
Cable insulation; transient fire load of 
lube oil, grease, fiberglass, cotton, cloth, 
paper, lube oil 

Ionization detection
3-firehose stations with at least 50 ft. of 1 1/2 
in. hose; This zone contains 1 dry chemical   
portable fire extinguishers.

7C6 Low 1057
Cable insulation; transient fire load of 
lube oil, grease, fiberglass, paper, lube oil 

Ionization detection

2-firehose stations with at least 50 ft, of 1 1/2 
in. hose; This zone and adjacent zones 
contain at least 1 dry chemical portable fire 
extinguisher.

8A1 Low 1200
Cable insulation; transient fire load of 
lube oil, grease, cellulose filter 

Ionization detection
1-firehose station with at least 50 ft. of 1 1/2 
in. hose; This zone contains 1 dry chemical 
portable fire extinguisher.
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FIRE 
AREA/ZONE

DESIGN 
FIRE 

LOAD1

See note 4

FLOOR AREA 
(Ft2)

PRIMARY COMBUSTIBLE MATERIAL
FIRE DETECTION 

EQUIPMENT
FIRE PROTECTION EQUIPMENT

8A2 Low 2000
Cable insulation; transient fire load of 
lube oil, grease, paper, cellulose filter 

Ionization detection
1-firehose station with at least 50 ft. of 1 1/2 
in. hose; This zone contains 1 dry chemical 
portable fire extinguisher.

8B1 Low 1829
Cable insulation; transient fire load of 
lube oil, paper, rubber, paper filter, 
fiberglass, cotton, cloth, lube oil 

Temperature detection

Automatic CO2 flooding; 1-firehose station 
with 100 ft. of 1 1/2 in hose (outside TB); 
This zone and adjacent zones contain 1 dry 
chemical portable fire extinguisher.

8B2 Low 2003
Cable insulation; lube oil; transient fire 
load of lube oil, paper, rubber, paper 
filter, fiberglass, cotton, cloth

Temperature detection

Automatic CO2 flooding; 1-firehose station 
with at least 50 ft. of 1 1/2 in. hose 
(outside); This zone and adjacent zones 
contains 1 dry chemical portable fire 
extinguisher. 

8B3 High 163 Diesel fuel oil, lube oil, cable insulation 
Wet pipe sprinkler 
system with water flow 
alarm

Automatic Sprinkler System; 1- firehose 
station with 100 ft. of 1 ½ in. hose; adjacent 
zones contain 1 dry chemical portable fire 
extinguisher.

8B4 High 154 Diesel fuel oil
Wet pipe sprinkler 
system with water flow 
alarm

Automatic Sprinkler System; 1- firehose 
station with at least 50 ft. of 1 ½ in. hose 
(outside); adjacent zones contain 1 dry 
chemical portable fire extinguisher.

8C1 High 997 Diesel fuel oil
Wet pipe sprinkler 
system with water flow 
alarm

Automatic Sprinkler System; 1- firehose 
station with at least 50 ft. of 1 ½ in. hose; 
adjacent zones contain 1 dry chemical 
portable fire extinguisher (Both outside).
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FIRE 
AREA/ZONE

FIRE 
LOAD1

See note 4

FLOOR AREA 
(Ft2)

   PRIMARY COMBUSTIBLE MATERIAL
FIRE DETECTION 
EQUIPMENT

FIRE PROTECTION EQUIPMENT

8C2 High 1083 Diesel fuel oil
Wet pipe sprinkler 
system with water flow 
alarm

Automatic Sprinkler System; 1- firehose 
station with at least 50 ft. of 1 ½ in. hose; 
adjacent zones contain 1 dry chemical 
portable fire extinguisher (both outside).

8C3 Low 1033
Cable insulation; transient fire load of 
lube oil, grease, lube oil 

Ionization detection

1-firehose station with at least 50 ft. of 1 1/2 
in. hose; 1-firehose station with 100 ft. of 1 
1/2 in. hose; This zone and adjacent zones 
contain 1 dry chemical portable fire 
extinguisher.

8C4 Low 1177
Cable insulation; transient fire load of 
lube oil, grease, fiberglass, paper, cotton, 
cloth, lube oil 

Ionization detection

1-firehose stations with at least 50 ft. of 1 
1/2 in. hose; This zone and adjacent zones 
contain 1 dry chemical and 1 carbon dioxide 
fire extinguisher.

8C5 Low 1069
Cable insulation; transient fire load of 
lube oil, fiberglass, paper, lube oil

Ionization detection
1-firehose station with at least 50 ft. of 1 1/2 
in. hose (outside); The adjacent zone 
contains 1 dry chemical fire extinguisher.
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FIRE 
AREA/ZONE

DESIGN 
FIRE 

LOAD1

See note 4

FLOOR AREA 
(Ft2)

PRIMARY COMBUSTIBLE MATERIAL
FIRE DETECTION 

EQUIPMENT
FIRE PROTECTION EQUIPMENT

10A1 Low 3000
Cable insulation; transient fire load of 
lube oil, paper filter, lube oil

Ionization detection 
1-firehose station with 100 ft. of 1 1/2 in. 
hose; This zone has 1 carbon dioxide 
portable fire extinguisher.

10A2 Low 6000
Transient fire load of lube oil, lube oil, 
rubber

None. 
1-firehose station with 100 ft. of 1 1/2 in. 
hose; This zone contains  1 carbon dioxide 
portable fire extinguisher.

10B1 Low 6000
Cable insulation; lube oil; transient fire 
load of lube oil, paper, fiberglass, rubber

Ionization detection 

3-firehose stations each with at least 50 ft.of 
1 1/2 in. hose; This zone contains 1 dry 
chemical and 1 carbon dioxide portable fire 
extinguisher.

10B2 Low 300 Cable insulation None

This zone and adjacent zones contain a 
firehose station with at least 50 ft. of 1 1/2 
in. hose; 1-dry chemical  and 1- carbon 
dioxide portable fire extinguisher (all 
outside).
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FIRE 
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DESIGN 
FIRE 

LOAD1
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PRIMARY COMBUSTIBLE MATERIAL
FIRE DETECTION 

EQUIPMENT
FIRE PROTECTION EQUIPMENT

10B3 Low 500 None None

This zone and adjacent zones contain 1-
firehose station with at least 50 ft. of 1 1/2 
in. hose; 1- dry chemical and 1-carbon 
dioxide  portable fire extinguishers (all 
outside).

10B4 Low 500 None None Same as 10B3

10C1 High 1200 Charcoal None
1-firehose station with at least 50 ft. of 1 1/2 
in. hose; 1-dry chemical portable fire 
extinguisher (all outside).

10C2 High 1200 Charcoal None Same as 10C1

10C3 Low 5500
Cable insulation; lube oil; transient fire 
load of lube oil, paper 

None

At least 2-firehose stations each with at least 
50 ft. of 1 1/2 in. hose; This zone contains 
at least 2 dry chemical portable fire 
extinguishers.

NOTES:

1. Design Fire Load is based on 100% cable fill per Combustible Loading Calculation No. L-000776. See also SEAG 99-000577, Nexus Evaluation of 
Combustible Loading.

2. Combustible loading values based on the actual cable fill per Combustible Loading Calculation No. L-000776.  See also SEAG 99-000577, Nexus 
Evaluation of Combustible Loading.

3. Design Fire Load includes fire load of battery room by combining Fire Zones 5B13-1 and 5B13-2 as identified in the Combustible Loading Calculation No. 
L-000776.

4. See Calculation L-000776 for the actual values of the fire load and the definitions of low, moderate and high as well as the total quantity of combustibles.
5. “At least” 50 feet of hose means that there could be approximately 50 feet or more hose. 
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SYSTEM COMPONENT NUMBER FLOOR ELEVATION COLUMN/ROW FIRE AREA/ZONE COMMENTS

A. Unit 1:
Control
Room

Return Air Isolation Damper 0VC15YA 786' 6" L-N/15-16 4B * 
Supply Air Isolation Damper 0VC18YA 786' 6" L-N/13-I4 4B * 
Supply Air Isolation Damper 0VC21YA 786' 6" L-N/13-14 4B * 
Supply Air Isolation Damper 0VC24YA 786' 6" L-N/13-14 4B * 
Supply Air Isolation Damper 0VC27YA 786' 6' L-N/13-14 4B * 
Supply Air Isolation Damper 0VC30YA 786' 6" L-N/13-14 4B * 
Return Air Isolation Damper 0VC15YB 786' 6" L-N/15-16 4B * 
Supply Air Isolation Damper 0VC18YB 786' 6" L-N/16-17 4B * 
Supply Air Isolation Damper 0VC21YB 786' 6" L-N/16-17 4B * 
Supply Air Isolation Damper 0VC24YB 786' 6" L-N/16-17 4B * 
Supply Air Isolation Damper 0VC27YB 786' 6" L-N/16-17 4B * 
Supply Air Isolation Damper 0VC30YB 786' 6" L-N/16-17 4B * 
Supply Fan 0VC01CA 786' 6' N/13-14 4B
Supply Fan 0VC01CB 786' 6" N/16-17 4B
Return Fan 0VC02CA 802' N-R/13-14 4B
Return Fan 0VC02CB 802' N-R/16-17 4B
Refrigeration Compressor 0VC05CA 802' N-R/13-14 4B
Refrigeration Compressor 0VC05CB 802' N-R/16-17 4B
Air-Cooled Condensing Unit 0VC04CA 802' N/12-13 4B
Air-Cooled Condensing Unit 0VC04CB 802' N/17-18 4B
Cooling Coil 0VC02AA 786' 6" N/14 4B
Cooling Coil 0VC02AB 786' 6" N/16-17 4B

Auxiliary
Electric
Equipment
Room

Return Air Isolation Damper 0VE06YA 786' 6" R-N/15-16 4B *
Supply Air Isolation Damper 0VE16YA 786' 6" L-N/13-14 4B * 
Supply Air Isolation Damper 0VE17YA 786' 6" L-N/13-14 4B * 
Supply Air Isolation Damper 0VE18YA 786' 6" L-N/13-14 4B * 
Return Air Isolation Damper 0VE06YB 786' 6" R-N/15-16 4B * 
Supply Air Isolation Damper 0VE16YB 786' 6" L-N/16-17 4B * 
Supply Air Isolation Damper 0VE17YB 786' 6" L-N/16-17 4B * 
Supply Air Isolation Damper 0VE18YB 786' 6" L-N/16-17 4B * 
Supply Fan 0VE01CA 786' 6" N/13-14 4B
Supply Fan 0VE01CB 786' 6" N/16-17 4B
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SYSTEM COMPONENT NUMBER FLOOR ELEVATION COLUMN/ROW FIRE AREA/ZONE COMMENTS
Auxiliary
Electric
Equipment
Room

Return Fan 0VE02CA 786' 6" N-R/13-14 4B
Return Fan 0VE02CB 786' 6" N-R/16-17 4B
Refrigeration Compressor 0VE04CA 802' N-R/13-14 4B
Refrigeration Compressor 0VE04CB 802' N-R/16-17 4B
Air-Cooled Condensing Unit 0VE03CA 802' N/12-13 4B
Air-Cooled Condensing Unit 0VE03CB 802' N/17-18 4B
Cooling Coil 0VE01AA 786' 6" L-N/13-14 4B
Cooling Coil 0VE01AB 786' 6" L-N/16-17 4B

Div. 1
SWGR

Damper 1VX14Y 710' 6" J-L/10-11 4F1
Damper 1VX19YA 710' 6" J-L/10-11 4F1
Damper 1VX26Y 710' 6" J-L/10-11 4F1
Supply Fan 1VX01C 710' 6" J-L/10-11 4F1
Exhaust Fan 1VX02C 710' 6" L-N/12-13 4F1
Exhaust Fan 1VX03C 710' 6" J-L/9-10 4F1

Div. 2 
SWGR 

Damper 1VX07Y 731' 0 J-L/10-11 4E3-2
Damper 1VX08Y 731' 0" J-L/10-1l 4E3-2
Supply Fan 1VX04C 731' 0" J-L/10-11 4E3-2
Exhaust Fan 1VX05C 731' 0" L-N/12-13 4E3-2

DG "0" Damper 0VD01YA/B 731' 0" F-G/8 7A3 * 
Damper 0VD02YA/B 731' 0" G-J/6-8 7A3 * 
Damper 0VD03YA/B 731' 0" G-J/6-8 7A3 * 
Supply Fan 0VD01C 731' 0" F-G/6-8 7A3
Exhaust Fan 0VD02C 731' 0" F-G/6-8 7A3

DG "1A" Damper 1VD09YA/B 731' 0" J-L/8 7A2 * 
Damper 1VD10YA/B 731' 0" G-J/6-8 7A2 * 
Damper 1VD11YA/B 731' 0" G-J/6-8 7A2 * 
Supply Fan 1VD03C 731' 0" J-L/6-8 7A2
Exhaust Fan 1VD04C 731' 0" J-L/6-8 7A2

HPCS DG Damper 1VD01YA/B 731' 0' L-N/6-8 7A1 * 

Damper 1VD02YA/B 731' 0" L-N/6-8 7A1 * 
Damper 1VD03YA/B 731' 0" L-N/6-8 7A1 * 
Supply Fan 1VD01C 73l' 0" L-N/6-8 7A1
Exhaust Fan 1VD02C 731' 0" L-N/6-8 7A1

HPCS SWGR
& Cooling 
Water

Damper 1VD17Y 731' 0" L-N/8-9 7A1 * 
Damper 1VD18Y 731' 0" L-N/8-9 7A1 *
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TABLE H.4-4
(SHEET 3 OF 6)

TABLE H.4-4 REV. 8

SYSTEM COMPONENT NUMBER FLOOR ELEVATION COLUMN/ROW FIRE AREA/ZONE COMMENTS

HPCS SWGR
& Cooling
Water

Damper 1VD19Y 731' 0" L-N/8-9 7A1 *
Supply Fan 1VD05C 731' 0" L-N/8-9 7A1
Return Fan 1VD06C 731' 0" L-N/8-9 7A1
Exhaust Fan 1VD07C 731' 0" L-N/8-9 7A1

RHR 1A & 1B
Service
Water

Damper 1VY01Y 731' 0" G/8-9 7A3
Damper 1VY02Y 731' 0" G-J/8-9 7A3
Damper 1VY03Y 731' 0" G-J/R-9 7A3
Supply Fan 1VY05C 731' 0" G-J/8-9 7A3

RHR 1C & 1D
Service
Water

Damper 1VY04Y 731' 0" J/8-9 7A2
Damper 1VY05Y 731' 0" G-J/8-9 7A2
Damper 1VY06Y 731' 0" G-J/S-9 7A2
Supply Fan 1VY06C 731' 0" G-J/8-9 7A2

RHR A
Cubicle

Supply Fan 1VY01C 694' 6" F-G/14-15 2H1-2

HPCS
Cubicle

Supply Fan 1VY02C 694' 6" F-G/9-10 2H1-1

RHR B
Cubicle

Supply Fan 1VY03C 694' 6" C-D/9-10 2H1-1

RCIC/LPCS
Cubicle

Supply Fan 1VY04C 694' 6" C-D/14-15 2H1-2

B. Unit 2:
Control
Room

Return Air Isolation Damper 0VC15YA 786'6" L-N/15-16 4B *
Supply Air Isolation Damper 0VC18YA 786'6" L-N/13-14 4B *
Supply Air Isolation Damper 0VC21YA 786'6" L-N/13-14 4B *
Supply Air Isolation Damper 0VC24YA 786'6" L-N/13-14 4B *
Supply Air Isolation Damper 0VC27YA 786'6" L-N/13-14 4B *
Supply Air Isolation Damper 0VC30YA 786'6" L-N/13-14 4B *
Return Air Isolation Damper 0VC15YB 786'6" L-N/15-16 4B *
Supply Air Isolation Damper 0VC18YB 786'6" L-N/16-17 4B *
Supply Air Isolation Damper 0VC21YB 786'6" L-N/16-17 4B *
Supply Air Isolation Damper 0VC24YB 786'6" L-N/16-17 4B *
Supply Air Isolation Damper 0VC27YB 786'6" L-N/16-17 4B *
Supply Air Isolation Damper 0VC30YB 786'6" L-N/16-17 4B *
Supply Fan 0VC01CA 786'6" N/13-14 4B
Supply Fan 0VC01CB 786'6" N/16-17 4B
Return Fan 0VC02CA 802' N-P/13-14 4B
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TABLE H.4-4
(SHEET 4 OF 6)

TABLE H.4-4 REV. 8

SYSTEM COMPONENT NUMBER FLOOR ELEVATION COLUMN/ROW FIRE AREA/ZONE COMMENTS
Return Fan 0VC02CB 802' N-R/16-17 4B
Refrigeration Compressor 0VC05CA 802' N-R/13-14 4B
Refrigeration Compressor 0VC05CB 802' N-R/16-17 4B
Air-Cooled Condensing Unit 0VC04CA 802' N/12-13 4B
Air-Cooled Condensing Unit 0VC04CB 802' N/17-18 4B
Cooling Coil 0VC02AA 786'6" N/14 4B
Cooling Coil 0VC02AB 786'6" N/16-17 4B

Auxiliary
Electric
Equipment

Return Air Isolation Damper 0VE06YA 786'6" R-N/14-15 4B *
Supply Air Isolation Damper 0VE16YA 786'6" L-N/13-14 4B *
Supply Air Isolation Damper 0VE17YA 786'6" L-N/13-14 4B *
Supply Air Isolation Damper 0VE18YA 786'6" L-N/13-14 4B *
Return Air Isolation Damper 0VE06YB 786'6" R-N/14-15 4B *
Supply Air Isolation Damper 0VE16YB 786'6" L-N/16-17 4B *
Supply Air Isolation Damper 0VE17YB 786'6" L-N/16-17 4B *
Supply Air Isolation Damper 0VE18YB 786'6" L-N/16-17 4B *
Supply Fan 0VE01CA 786'6' N/13-14 4B
Supply Fan 0VE01CB 786'6" N/16-17 4B

Auxiliary
Electric
Equipment
Room

Return Fan 0VE02CA 786'6" N-R/13-14 4B
Return Fan 0VE02CB 786'6" N-R/16-17 4B
Refrigeration Compressor 0VE04CA 802' N-R/13-14 4B
Refrigeration Compressor 0VE04CB 802' N-R/16-17 4B
Air-Cooled Condensing Unit 0VE03CA 802' N/12-13 4B
Air-Cooled Condensing Unit 0VE03CB 802' N/17-18 4B
Cooling Coil 0VE01AA 786'6" L-N/13-14 4B
Cooling Coil 0VE01AB 786'6" L-N/16-17 4B

Div. 1
SWGR

Damper 2VX14Y 710'6" J/19-20 4F2
Damper 2VX19YA 710'6" J/19-20 4F2
Damper 2VX26Y 710'6" J-L/20-21 4F2
Supply Fan 2VX01C 710'6" J-L/19-20 4F2
Exhaust Fan 2VX02C 710'6" N-R/17-18 5C11
Exhaust Fan 2VX03C 710'6" J-L/21 4F2

Div. 2
SWGR

Damper 2VX07Y 731'0" J-L/19-20 4E4-2
Damper 2VX08Y 731'0" J-L/19-20 4E4-2
Supply Fan 2VX04C 731'0" J-L/19-20 4E4-2
Exhaust Fan 2VX05C 731'0" L-H/17-18 4E4-2
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TABLE H.4-4
(SHEET 5 OF 6)

TABLE H.4-4 REV. 8

SYSTEM COMPONENT NUMBER FLOOR ELEVATION COLUMN/ROW FIRE AREA/ZONE COMMENTS
DG "O" Damper 0VD01YA/B 731'0" F-G/8 7A3 *

Damper 0VD02YA/B 731'0" G-J/6-8 7A3 *
Damper 0VD03YA/B 731'0" G-J/6-8 7A3 *
Supply Fan 0VD01C 731'0" F-G/6-8 7A3
Exhaust Fan 0VD02C 731'0" F-G/6-8 7A3

DG "2A" Damper 2VD09YA/B 736'6" H-J/22 8A2 *
Damper 2VD10YA/B 736'6" J-L/23-24 8A2 *
Damper 2VD11YA/B 748'6" J-L/23-24 8A2 *
Supply Fan 2VD03C 736'6" H-J/22-20 8A2
Exhaust Fan 2VD04C 736'6" R-J/23-24 8A2

HPCS DG Damper 2VD01YA/B 736'6" L-N/22-23 8A1 *
Damper 2VD02YA/B 736'6" L-N/23-24 8A1 *
Damper 2VD03YA/B 748'6" L-N/23-24 8A1 *
Supply Fan 2VD01C 736'6" L-N/22-23 8A1
Exhaust Fan 2VD02C 736 6" L-N/23-24 8A1

HPCS SWGR
& Cooling
Water

Damper 2VD17Y 736'6" L-N/22 8A1 *
Damper 2VD18Y 736'6" L-N/22 8A1 *
Damper 2VD19Y 748'6" L-N/22-23 8A1 *
Supply Fan 2VD05C 736'6" L-N/21-22 8A1
Return Fan 2VD06C 736'6" L-N/21-22 8A1
Exhaust Fan 2VD07C 736'6" L-N/21-22 8A1

RHR 2A & 2B
Service
Water

Damper 2VY01Y 736'6" L-N/23 8A1
Damper 2VY02Y 736'6" L-N/23 8A1
Damper 2VY03Y 748'6" L-N/22-23 8A1
Supply Fan 2VY05C 736'6" N/23 8A1
Return Fan 2VY07C 736'6" L-N/23-24 8A1

RHR 2C & 2D
Service
Water

Damper 2VY04Y 736'6" J-L/21-22 8A2
Damper 2VY05Y 736'6" J-L/21-22 8A2
Damper 2VY06Y 748'6" J-L/21-22 8A2
Supply Fan 2VY06C 736'6" J-L/22-23 8A2
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TABLE H.4-4
(SHEET 6 OF 6)

TABLE H.4-4 REV. 8

SYSTEM COMPONENT NUMBER FLOOR ELEVATION COLUMN/ROW FIRE AREA/ZONE COMMENTS
RHR A
Cubicle

Supply Fan 2VY01C 694' 6" F-G/20-21 3H1-2

HPCS
Cubicle

Supply Fan 2VY02C 694'6" F-G/15-I6 3H1-1

RHR B
Cubicle

Supply Fan 2VY03C 694'6" C-D/15-16 3H1-1

RCIC/LPCS
Cubicle

Supply Fan 2VY04C 694'6" C-D/20-21 3H1-2

* ISOLATION DAMPER EQUIPPED WITH LOCKING DEVICE TO PROVIDE FOR MANUAL OPERATION OF DAMPER. 
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TABLE H.4-5
(SHEET 1 OF 2)

TABLE H.4-5 REV. 8

HOT SHUTDOWN SYSTEMS AFFECTED BY A LOSS OF 
SELECTED VENTILATION SYSTEMS

A. Unit 1:
VENTILATION SYSTEM AFFECTED SYSTEMS
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TABLE H.4-5
(SHEET 2 OF 2)

TABLE H.4-5 REV.8

B. Unit 2:
VENTILATION SYSTEM AFFECTED SYSTEMS
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TABLE H.4-6
(SHEET 1 OF 4)

TABLE H.4-6 REV. 8

BASIC SHUTDOWN METHOD

ELECTRICAL EQUIPMENT LIST

                             FIRE EXCEPTIONS
NOMENCLATURE NUMBER ELEVATION 

(feet)
COLUMN/ROW AREA/

ZONE
(ALSO AFFECTED)

A. Unit 1:
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TABLE H.4-6
(SHEET 2 OF 4)

TABLE H.4-6 REV. 8

                            FIRE EXCEPTIONS
NOMENCLATURE NUMBER ELEVATION 

(feet)
COLUMN/ROW AREA/

ZONE
(ALSO AFFECTED)

 

 

 

 

B. Unit 2:
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TABLE H.4-6
(SHEET 3 OF 4)

TABLE H.4-6 REV. 8

                            FIRE EXCEPTIONS
NOMENCLATURE NUMBER ELEVATION 

(feet)
COLUMN/ROW AREA/

ZONE
(ALSO AFFECTED)
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TABLE H.4-6
(SHEET 4 OF 4)

TABLE H.4-6 REV. 8

                            FIRE EXCEPTIONS
NOMENCLATURE NUMBER ELEVATION 

(feet)
COLUMN/ROW AREA/

ZONE
(ALSO AFFECTED)
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TABLE H.4-7
(SHEET 1 OF 3)

TABLE H.4-7 REV. 8

ALTERNATE SHUTDOWN METHOD

ELECTRICAL EQUIPMENT LIST

NOMENCLATURE NUMBER ELEVATION
(feet)

COLUMN/ROW FIRE 
AREA/ZONE

EXCEPTIONS 
(ALSO AFFECTED)

A. Unit 1:
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TABLE H.4-7
(SHEET 2 OF 3)

TABLE H.4-7 REV. 8

NOMENCLATURE NUMBER ELEVATION
(feet)

COLUMN/ROW FIRE 
AREA/ZONE

EXCEPTIONS 
(ALSO 

AFFECTED)

 
  

 

 

 

 
 

 
 

 
 

 
  

 

B. Unit 2:
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TABLE H.4-7
(SHEET 3 OF 3)

TABLE H.4-7 REV. 8

NOMENCLATURE NUMBER ELEVATION
(feet)

COLUMN/ROW FIRE 
AREA/ZONE

EXCEPTIONS 
(ALSO 

AFFECTED)
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TABLE H.4-8
(SHEET 1 OF 2) 

TABLE H.4-8 REV. 8

FIRE AREAS/ZONES NOT AFFECTING SAFE SHUTDOWN

FIRE ZONES LOCATIONS

A. Unit 1:

1 - Refueling Floor
2A - Instrument Storage Room - Reactor Building
2I6 - Drain Tank Room - Reactor Building 
4A - Upper Ventilation Floor - Auxiliary Building 
4C5 - Security Control Center - Auxiliary Building 
5A1 - Unit 1 Turbine Driven Reactor Feed Pump Area - Turbine Building 
5A3 - Turbine Operating Floor and Heater Bay - Turbine Building
5B1 - Unit 1 Heater Bays - Turbine Building
5B3 - Turbine Oil Package Room - Turbine Building
5B4 - Electrode Boiler Room - Turbine Building
5B5 - Elevation 731 feet, 0 inch - Turbine Building
5B7 - Unit 1 Hydrogen Seal Oil Unit - Turbine Building
5B9 - Unit 1 Motor Driven Reactor Feed Pump Room - Turbine Building
5B11 - Unit 1 Heater Aisle - Turbine Building
5C1 - Unit 1 Valve Aisle - Turbine Building
5C3 - Unit 1 Condenser Tube Pull Area - Turbine Building
5C6 - Unit 1, Number 1 High Pressure Heater Cubicle - Turbine Building 
5C9 - Unit 1, Valve Room - Turbine Building
5D3 - Demineralizer Zone - Turbine Building
5D5 - Upper Basement Area - Turbine Building
5E1 - Lower Basement - Turbine Building

FIRE AREA

6 - Radwaste Building
9 - Service Building
10 - Off-Gas Building

FIRE ZONES
B. Unit 2:
1* - Refueling Floor
3A - Instrument Storage Room - Reactor Building
3H2 - HPCS Cubicle Elevation 694 feet 6 inches 
3I6 - Drain Tank Room - Reactor Building 
4A* - Upper Ventilation Floor - Auxiliary Building
4C5* - Security Control Center - Auxiliary Building
5A2 - Unit 2 Turbine Driven Reactor Feed Pump Area - Turbine Building
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TABLE H.4-8
(SHEET 2 OF 2) 

TABLE H.4-8 REV. 8

FIRE ZONES LOCATIONS
B. Unit 2:
5A3* - Turbine Operating Floor and Heater Bay Turbine Building 
5B2 - Unit 2 Heater Bays - Turbine Building
5B3* - Turbine Oil Package Room - Turbine Building
5B4* - Electrode Boiler Room - Turbine Building
5B6 - Elevation 731 feet, 0 inch - Turbine Building
5B8 - Unit 2 Hydrogen Seal Oil Unit - Turbine Building
5B10 - Unit 2 Motor Driven Reactor Feed Pump Room - Turbine Building
5B12 - Unit 2 Heater Aisle - Turbine Building
5C2 - Unit 2 Valve Aisle - Turbine Building
5C4 - Unit 2 Condenser Tube Pull Area - Turbine Building
5C7 - Unit 2, Number 1 High Pressure Heater Cubicle - Turbine Building 
5C10 - Unit 2, Valve Room - Turbine Building
5D4 - Heater Drain Tank Room - Turbine Building

-
5D6 - Clean & Dirty Oil Tank Room - Turbine Building
5E2 - Lower Basement - Turbine Building

FIRE AREA
6* - Radwaste Building
9* - Service Building
10* - Off-Gas Building

* Indicates that this area is shared in common with Unit 1 and was reviewed in the safe shutdown analysis for both 
units.
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TABLE H.4-9

TABLE H.4-9 REV. 8

SAFE SHUTDOWN EQUIPMENT LOCATED IN FIRE ZONE 2B1
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TABLE H.4-10

TABLE H.4-10 REV. 8

SAFE SHUTDOWN EQUIPMENT LOCATED IN FIRE ZONE 3B1
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TABLE H.4-11

SHEET 1 of 2

TABLE H.4-11 REV. 8

SAFE SHUTDOWN EQUIPMENT LOCATED IN FIRE ZONE 2D

 

 
 
 
 
 
 
 

  
Both* 
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TABLE H.4-11

SHEET 2 of 2

TABLE H.4-11 REV. 8

. 
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TABLE H.4-12

SHEET 1 of 2

TABLE H.4-12 REV. 8

SAFE SHUTDOWN EQUIPMENT LOCATED IN FIRE ZONE 3D
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TABLE H.4-12

SHEET 2 of 2

TABLE H.4-12 REV. 8
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TABLE H.4-13
(SHEET 1 of 2)

TABLE H.4-13 REV. 8

SAFE SHUTDOWN EQUIPMENT LOCATED IN FIRE ZONE 2E-1
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TABLE H.4-13
(SHEET 2 of 2)

TABLE H.4-13 REV. 8

SAFE SHUTDOWN EQUIPMENT LOCATED IN FIRE ZONE 2E-1
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TABLE H.4-14
(SHEET 1 of 2)

TABLE H.4-14 REV. 8

SAFE SHUTDOWN EQUIPMENT LOCATED IN FIRE ZONE 2E-2
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TABLE H.4-14
(SHEET 2 of 2)

TABLE H.4-14 REV. 8

SAFE SHUTDOWN EQUIPMENT LOCATED IN FIRE ZONE 2E-2
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TABLE H.4-15
(SHEET 1 of 2)

TABLE H.4-15 REV. 8

SAFE SHUTDOWN EQUIPMENT LOCATED IN FIRE ZONE 3E-1
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TABLE H.4-15
(SHEET 2 of 2)

TABLE H.4-15 REV. 8

SAFE SHUTDOWN EQUIPMENT LOCATED IN FIRE ZONE 3E-1
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TABLE H.4-16
(SHEET 1 of 2)

TABLE H.4-16 REV. 8

SAFE SHUTDOWN EQUIPMENT LOCATED IN FIRE ZONE 3E-2
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TABLE H.4-16
(SHEET 2 of 2)

TABLE H.4-16 REV. 8
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TABLE H.4-17
(SHEET 1 of 3)

TABLE H.4-17 REV. 8

SAFE SHUTDOWN EQUIPMENT LOCATED IN FIRE ZONE 2F-1
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TABLE H.4-17
(SHEET 2 of 3)

TABLE H.4-17 REV. 8

COMPONENT NUMBER METHOD
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TABLE H.4-17
(SHEET 3 of 3)

TABLE H.4-17 REV. 8
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TABLE H.4-18
(SHEET 1 of 4)

TABLE H.4-18 REV. 8

SAFE SHUTDOWN EQUIPMENT LOCATED IN FIRE ZONE 2F-2
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TABLE H.4-18
(SHEET 2 of 4)

TABLE H.4-18 REV. 8

COMPONENT NUMBER METHOD
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TABLE H.4-18
(SHEET 3 of 4)

TABLE H.4-18 REV. 8

COMPONENT NUMBER METHOD
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TABLE H.4-18
(SHEET 4 of 4)

TABLE H.4-18 REV. 8

COMPONENT CABLE NUMBER METHOD
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TABLE H.4-19
(SHEET 1 of 3)

TABLE H.4-19 REV. 8

SAFE SHUTDOWN EQUIPMENT LOCATED IN FIRE ZONE 3F-1
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TABLE H.4-19
(SHEET 2 of 3)

TABLE H.4-19 REV. 8

COMPONENT NUMBER METHOD

 

 

 

                                                          



LSCS-FPR

TABLE H.4-19
(SHEET 3 of 3)

TABLE H.4-19 REV. 8
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TABLE H.4-20
(SHEET 1 of 4)

TABLE H.4-20 REV. 8

SAFE SHUTDOWN EQUIPMENT LOCATED IN FIRE ZONE 3F-2
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TABLE H.4-20
(SHEET 2 of 4) 

TABLE H.4-20 REV. 8

COMPONENT CABLE NUMBER METHOD
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TABLE H.4-20
(SHEET 3 of 4) 

TABLE H.4-20 REV. 8

COMPONENT CABLE NUMBER METHOD
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TABLE H.4-20
(SHEET 4 of 4)

TABLE H.4-20 REV. 8

COMPONENT CABLE NUMBER METHOD
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TABLE H.4-21
(SHEET 1 of 3)

TABLE H.4-21 REV. 8

SAFE SHUTDOWN EQUIPMENT LOCATED IN FIRE ZONE 2G-1
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TABLE H.4-21
(SHEET 2 of 3) 

TABLE H.4-21 REV. 8

COMPONENT CABLE NUMBER METHOD
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TABLE H.4-21
(SHEET 3 of 3) 

TABLE H.4-21 REV. 8

COMPONENT CABLE NUMBER METHOD
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TABLE H.4-22
(SHEET 1 OF 4) 

TABLE H.4-22 REV. 8

SAFE SHUTDOWN EQUIPMENT LOCATED IN FIRE ZONE 2G-2
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TABLE H.4-22
(SHEET 2 OF 4) 

TABLE H.4-22 REV. 8

COMPONENT CABLE NUMBER METHOD
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TABLE H.4-22
(SHEET 3 OF 4) 

TABLE H.4-22 REV. 8

COMPONENT CABLE NUMBER METHOD 
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TABLE H.4-22
(SHEET 4 OF 4) 

TABLE H.4-22 REV. 8

COMPONENT CABLE NUMBER METHOD 
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TABLE H.4-23
(SHEET 1 OF 3) 

TABLE H.4-23 REV. 8

SAFE SHUTDOWN EQUIPMENT LOCATED IN FIRE ZONE 3G-1
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TABLE H.4-23
(SHEET 2 OF 3) 

TABLE H.4-23 REV. 8

COMPONENT CABLE NUMBER METHOD
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TABLE H.4-23
(SHEET 3 OF 3) 

TABLE H.4-23 REV. 8

COMPONENT NUMBER METHOD 
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TABLE H.4-24
(SHEET 1 OF 5) 

TABLE H.4-24 REV. 8

SAFE SHUTDOWN EQUIPMENT LOCATED IN FIRE ZONE 3G-2
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TABLE H.4-24
(SHEET 2 OF 5) 

TABLE H.4-24 REV. 8

COMPONENT CABLE NUMBER METHOD
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TABLE H.4-24
(SHEET 3 OF 5) 

TABLE H.4-24 REV. 8

COMPONENT CABLE NUMBER METHOD
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TABLE H.4-24
(SHEET 4 OF 5) 

TABLE H.4-24 REV. 8

COMPONENT CABLE NUMBER METHOD
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TABLE H.4-24
(SHEET 5 OF 5) 

TABLE H.4-24 REV. 8

COMPONENT CABLE NUMBER METHOD 
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TABLE H.4-25
(SHEET 1 OF 2)

TABLE H.4-25 REV. 8

SAFE SHUTDOWN EQUIPMENT LOCATED IN FIRE ZONE 2H1-1
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TABLE H.4-25
(SHEET 2 OF 2)

TABLE H.4-25 REV. 8

COMPONENT CABLE NUMBER METHOD
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TABLE H.4-26

TABLE H.4-26 REV. 8

SAFE SHUTDOWN EQUIPMENT LOCATED IN FIRE ZONE 2H1-2
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TABLE H.4-27
(SHEET 1 OF 2)

TABLE H.4-27 REV. 8

SAFE SHUTDOWN EQUIPMENT LOCATED IN FIRE ZONE 3H1-1
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TABLE H.4-27
(SHEET 2 OF 2)

TABLE H.4-27 REV. 8

COMPONENT CABLE NUMBER METHOD
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TABLE H.4-28

TABLE H.4-28 REV. 8

SAFE SHUTDOWN EQUIPMENT LOCATED IN FIRE SUBZONE 3H1-2
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TABLE H.4-29

TABLE H.4-29 REV. 8

SAFE SHUTDOWN EQUIPMENT LOCATED IN FIRE ZONE 2H2
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TABLE H.4-30

TABLE H.4-30 REV. 8

SAFE SHUTDOWN EQUIPMENT LOCATED IN FIRE ZONE 2H3
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TABLE H.4-31
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TABLE H.4-68
(SHEET 3 OF 7) 

TABLE H.4-68 REV. 8

COMPONENT CABLE NUMBER METHOD
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TABLE H.4-68
(SHEET 4 OF 7) 

TABLE H.4-68 REV. 8

COMPONENT CABLE NUMBER METHOD
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TABLE H.4-68
(SHEET 5 OF 7) 

TABLE H.4-68 REV. 8

COMPONENT CABLE NUMBER METHOD 

 

 
 
 

 

 
 

 

 

 

 

 

 

 

 
 

 
 



LSCS-FPR

TABLE H.4-68
(SHEET 6 OF 7) 

TABLE H.4-68 REV. 8

COMPONENT CABLE NUMBER METHOD
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TABLE H.4-68
(SHEET 7 OF 7) 

TABLE H.4-68 REV. 8

 

 

 

 



LSCS-FPR

TABLE H.4-69
(SHEET 1 OF 9) 

                                                   TABLE H.4-69                                           REV. 8

SAFE SHUTDOWN EQUIPMENT LOCATED IN FIRE ZONE 4F3



LSCS-FPR

TABLE H.4-69
(SHEET 2 OF 9) 

                                                 TABLE H.4-69                           REV. 8

COMPONENT NUMBER METHOD
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TABLE H.4-69
(SHEET 3 OF 9) 

                                                 TABLE H.4-69                           REV. 8

 
 
 
 
 
 
 
 
 
 
 

1RH418 Bas.
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TABLE H.4-69
(SHEET 4 OF 9) 

                                                 TABLE H.4-69                                  REV. 8

COMPONENT NUMBER METHOD
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TABLE H.4-69
(SHEET 5 OF 9) 

                                            TABLE H.4-69                              REV. 8

COMPONENT NUMBER METHOD 
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TABLE H.4-69
(SHEET 6 OF 9) 

                                                   TABLE H.4-69                                    REV. 8

COMPONENT NUMBER METHOD 
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TABLE H.4-69
(SHEET 7 OF 9) 

                                                    TABLE H.4-69                                        REV. 8

COMPONENT CABLE NUMBER METHOD
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TABLE H.4-69
(SHEET 8 OF 9) 

                                                TABLE H.4-69                                   REV. 8

COMPONENT CABLE NUMBER METHOD



LSCS-FPR

TABLE H.4-69
(SHEET 9 OF 9) 

                                                     TABLE H.4-69                                           REV. 8

COMPONENT CABLE NUMBER METHOD 

           



LSCS-FPR

TABLE H.4-70
(SHEET 1 OF 8) 

                                                   TABLE H.4-70                                REV. 8

SAFE SHUTDOWN EQUIPMENT LOCATED IN FIRE ZONE 4F3
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TABLE H.4-70
(SHEET 2 OF 8) 

                                                  TABLE H.4-70                                  REV. 8

COMPONENT CABLE NUMBER METHOD
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TABLE H.4-70
(SHEET 3 OF 8) 

                                                     TABLE H.4-70                                       REV. 8

COMPONENT CABLE NUMBER METHOD
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TABLE H.4-70
(SHEET 4 OF 8) 

                                                     TABLE H.4-70                                       REV. 8

COMPONENT CABLE NUMBER METHOD
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TABLE H.4-70
(SHEET 5 OF 8) 

                                                     TABLE H.4-70                                       REV. 8

COMPONENT CABLE NUMBER METHOD 
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TABLE H.4-70
(SHEET 6 OF 8) 

                                      TABLE H.4-70                           REV. 8

COMPONENT CABLE NUMBER METHOD 
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TABLE H.4-70
(SHEET 7 OF 8) 

                                      TABLE H.4-70                           REV. 8

COMPONENT CABLE NUMBER METHOD
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TABLE H.4-70
(SHEET 8 OF 8) 

                                      TABLE H.4-70                           REV. 8

 

       



LSCS-FPR

TABLE H.4-71
(SHEET 1 OF 3)

TABLE H.4-71 REV. 8

SAFE SHUTDOWN EQUIPMENT LOCATED IN FIRE ZONE 5C11
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TABLE H.4-71
(SHEET 2 OF 3)

TABLE H.4-71 REV. 8

COMPONENT CABLE NUMBER METHOD
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TABLE H.4-71
(SHEET 3 OF 3)

TABLE H.4-71 REV. 8

COMPONENT CABLE NUMBER METHOD
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TABLE H.4-72
(SHEET 1 OF 3)

                                                  TABLE H.4-72                                      REV. 8

SAFE SHUTDOWN EQUIPMENT LOCATED IN FIRE ZONE 5C11
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TABLE H.4-72
(SHEET 2 OF 3)

                                                         TABLE H.4-72                                    REV. 8

COMPONENT CABLE NUMBER METHOD
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TABLE H.4-72
(SHEET 3 OF 3)

                                                 TABLE H.4-72                                  REV. 8

COMPONENT CABLE NUMBER METHOD 
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TABLE H.4-73
(SHEET 1 OF 3)

   TABLE H.4-73                                    REV. 8

SAFE SHUTDOWN EQUIPMENT LOCATED IN FIRE ZONE 5D1
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TABLE H.4-73
(SHEET 2 OF 3)

                                                   TABLE H.4-73                                        REV. 8

COMPONENT CABLE NUMBER METHOD
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TABLE H.4-73
(SHEET 3 OF 3)

                                                      TABLE H.4-73                                  REV. 8

COMPONENT CABLE NUMBER METHOD
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TABLE H.4-74
(SHEET 1 OF 3)

TABLE H.4-74 REV. 8

SAFE SHUTDOWN EQUIPMENT LOCATED IN FIRE ZONE 5D2
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TABLE H.4-74
(SHEET 2 OF 3)

TABLE H.4-74 REV. 8

COMPONENT CABLE NUMBER METHOD
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TABLE H.4-74
(SHEET 3 OF 3)

TABLE H.4-74 REV. 8

COMPONENT CABLE NUMBER METHOD



LSCS-FPR

TABLE H.4-74a
(SHEET 1 OF 1)

TABLE H.4-74a REV. 8

SAFE SHUTDOWN EQUIPMENT LOCATED IN FIRE ZONE 5D5
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TABLE H.4-75
(SHEET 1 OF 2)

TABLE H.4-75 REV. 8

SAFE SHUTDOWN EQUIPMENT LOCATED IN FIRE ZONE 7A1
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TABLE H.4-75
(SHEET 2 OF 2)

TABLE H.4-75 REV. 8



LSCS-FPR

TABLE H.4-76
(SHEET 1 OF 2)

TABLE H.4-76 REV. 8

SAFE SHUTDOWN EQUIPMENT LOCATED IN FIRE ZONE 7A2
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TABLE H.4-76
(SHEET 2 OF 2)

TABLE H.4-76 REV. 8

COMPONENT CABLE NUMBER METHOD
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TABLE H.4-77
(SHEET 1 OF 2)

TABLE H.4-77 REV. 8

SAFE SHUTDOWN EQUIPMENT LOCATED IN FIRE ZONE 7A3
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TABLE H.4-77
(SHEET 2 OF 2)

TABLE H.4-77 REV. 8



LSCS-FPR

TABLE H.4-78
(SHEET 1 OF 3)

TABLE H.4-78 REV. 8

SAFE SHUTDOWN EQUIPMENT LOCATED IN FIRE ZONE 7B1
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TABLE H.4-78
(SHEET 2 OF 3)

TABLE H.4-78 REV. 8

COMPONENT CABLE NUMBER METHOD



LSCS-FPR

TABLE H.4-78
(SHEET 3 OF 3)

TABLE H.4-78 REV. 8

COMPONENT CABLE NUMBER METHOD
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TABLE H.4-79
(SHEET 1 OF 3)

TABLE H.4-79 REV. 8

SAFE SHUTDOWN EQUIPMENT LOCATED IN FIRE ZONE 7B2



LSCS-FPR 

TABLE H.4-79
(SHEET 2 OF 3)

TABLE H.4-79 REV. 8

COMPONENT CABLE NUMBER METHOD
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TABLE H.4-79
(SHEET 3 OF 3)

TABLE H.4-79 REV. 8



LSCS-FPR 

TABLE H.4-80
(SHEET 1 OF 3)

TABLE H.4-79 REV. 8

SAFE SHUTDOWN EQUIPMENT LOCATED IN FIRE ZONE 7B3
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TABLE H.4-80
(SHEET 2 OF 3)

TABLE H.4-80 REV. 8

COMPONENT CABLE NUMBER METHOD
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TABLE H.4-80
(SHEET 3 OF 3)

TABLE H.4-80 REV. 8

UNIT 2 CABLES
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TABLE H.4-81

TABLE H.4-81 REV. 8

SAFE SHUTDOWN EQUIPMENT LOCATED IN FIRE ZONE 7B4
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TABLE H.4-82

TABLE H.4-82 REV. 8

SAFE SHUTDOWN EQUIPMENT LOCATED IN FIRE ZONE 7B5
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TABLE H.4-83

TABLE H.4-83 REV. 8

SAFE SHUTDOWN EQUIPMENT LOCATED IN FIRE ZONE 7B6
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TABLE H.4-84

TABLE H.4-84 REV. 8

SAFE SHUTDOWN EQUIPMENT LOCATED IN FIRE ZONE 7C1
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TABLE H.4-85

TABLE H.4-85 REV. 8

SAFE SHUTDOWN EQUIPMENT LOCATED IN FIRE ZONE 7C2
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TABLE H.4-86

TABLE H.4-86 REV. 8

SAFE SHUTDOWN EQUIPMENT LOCATED IN FIRE ZONE 7C3
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TABLE H.4-87
(SHEET 1 OF 2)

TABLE H.4-87 REV. 8

SAFE SHUTDOWN EQUIPMENT LOCATED IN FIRE ZONE 7C4
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TABLE H.4-87
(SHEET 2 OF 2)

TABLE H.4-87 REV. 8

COMPONENT CABLE NUMBER METHOD
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TABLE H.4-88

TABLE H.4-88 REV. 8

SAFE SHUTDOWN EQUIPMENT LOCATED IN FIRE ZONE 7C5
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TABLE H.4-89

TABLE H.4-89 REV. 8

SAFE SHUTDOWN EQUIPMENT LOCATED IN FIRE ZONE 7C6
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TABLE H.4-90
(SHEET 1 OF 2)

TABLE H.4-90 REV. 8

SAFE SHUTDOWN EQUIPMENT LOCATED IN FIRE ZONE 8A1
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TABLE H.4-90
(SHEET 2 OF 2)

TABLE H.4-90 REV. 8
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TABLE H.4-91
(SHEET 1 OF 2)

TABLE H.4-91 REV. 8

SAFE SHUTDOWN EQUIPMENT LOCATED IN FIRE ZONE 8A2
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TABLE H.4-91
(SHEET 2 OF 2)

TABLE H.4-91 REV. 8

COMPONENT' CABLE NUMBER METHOD



LSCS-FPR

TABLE H.4-92
(SHEET 1 OF 3)

TABLE H.4-92 REV. 8

SAFE SHUTDOWN EQUIPMENT LOCATED IN FIRE ZONE 8B1
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TABLE H.4-92
(SHEET 2 OF 3)

TABLE H.4-92 REV. 8

COMPONENT CABLE NUMBER METHOD
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TABLE H.4-92
(SHEET 3 OF 3)

TABLE H.4-92 REV. 8
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TABLE H.4-93
(SHEET 1 OF 2)

TABLE H.4-93 REV. 8

SAFE SHUTDOWN EQUIPMENT LOCATED IN FIRE ZONE 8B2
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TABLE H.4-93
(SHEET 2 OF 2)

TABLE H.4-93 REV. 8

COMPONENT CABLE NUMBER METHOD

 



LSCS-FPR

TABLE H.4-94

TABLE H.4-94 REV. 8

SAFE SHUTDOWN EQUIPMENT LOCATED IN FIRE ZONE 8B3



LSCS-FPR

TABLE H.4-95

TABLE H.4-95 REV. 8

SAFE SHUTDOWN EQUIPMENT LOCATED IN FIRE ZONE 8B4
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TABLE H.4-96

TABLE H.4-96 REV. 8

SAFE SHUTDOWN EQUIPMENT LOCATED IN FIRE ZONE 8C1
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TABLE H.4-97

TABLE H.4-97 REV. 8

SAFE SHUTDOWN EQUIPMENT LOCATED IN FIRE ZONE 8C2
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TABLE H.4-98
(SHEET 1 OF 2)

TABLE H.4-98 REV. 8

SAFE SHUTDOWN EQUIPMENT LOCATED IN FIRE ZONE 8C3
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TABLE H.4-98
(SHEET 2 OF 2)

TABLE H.4-98 REV. 8

COMPONENT CABLE NUMBER METHOD
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TABLE H.4-99

TABLE H.4-99 REV. 8

SAFE SHUTDOWN EQUIPMENT LOCATED IN FIRE ZONE 8C4
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TABLE H.4-100

TABLE H.4-100 REV. 8

SAFE SHUTDOWN EQUIPMENT LOCATED IN FIRE ZONE 8C5



LSCS-FPR

TABLE H.4-101
(SHEET 1 OF 8)

TABLE H.4-101 REV. 8

SAFE SHUTDOWN EQUIPMENT LOCATED IN FIRE ZONE 4B
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TABLE H.4-101
(SHEET 2 OF 8)

TABLE H.4-101 REV. 8

COMPONENT NUMBER METHOD



LSCS-FPR

TABLE H.4-101
(SHEET 3 OF 8)

TABLE H.4-101 REV. 8
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TABLE H.4-101
(SHEET 4 OF 8)

TABLE H.4-101 REV. 8

COMPONENT CABLE NUMBER METHOD
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TABLE H.4-101
(SHEET 5 OF 8)

TABLE H.4-101 REV. 8
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TABLE H.4-101
(SHEET 6 OF 8)

TABLE H.4-101 REV. 8

COMPONENT NUMBER METHOD
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TABLE H.4-101
(SHEET 7 OF 8)

TABLE H.4-101 REV. 8

COMPONENT NUMBER METHOD
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TABLE H.4-101
(SHEET 8 OF 8)

TABLE H.4-101 REV. 8

COMPONENT NUMBER METHOD

 
 
 

      
 
 



LSCS-FPR

TABLE H.4-102
(SHEET 1 OF 2)

TABLE H.4-102 REV. 8

RELATIVE DISTANCES BETWEEN CRITICAL COMPONENTS IN FIRE ZONE 4B

A. Unit 1:

COMPONENT* OPL15J OPL16J OPL42J OPL43J OVC15YA/B OVE06YA/B

0PL15J - < 20ft < 20ft > 20ft < 20ft < 20ft
0PL16J < 20ft - < 20ft > 20ft < 20ft > 20ft
0PL42J < 20ft < 20ft - > 20ft < 20ft > 20ft
0PL43J > 20ft > 20ft > 20ft - > 20ft > 20ft
0VC15YA/B < 20ft < 20ft < 20ft > 20ft - < 20ft
0VE06YA/B < 20ft > 20ft < 20ft > 20ft > 20ft -

Available Ventilation 
System (s)

AEER Unit 2 Train Control Room Unit 1 
Train**

AEER Unit 2 Train Both Control Room 
Trains & AEER Unit 
2 Train

Both AEER 
Trains

Control Room Unit 
1 Train

                                                          
* See Table H.4-101 for Component Name

** Further discussed in Subsection H.4.3



LSCS-FPR

TABLE H.4-102
(SHEET 2 OF 2)

TABLE H.4-102 REV. 8

COMPONENT* OPL15J OPL16J OPL42J OPL43J OVC15YA/B OVE06YA/B

0PL15J - < 20ft < 20ft > 20ft < 20ft < 20ft
0PL16J < 20ft - < 20ft > 20ft *** > 20ft
0PL42J < 20ft < 20ft - > 20ft <20 ft  > 20ft
0PL43J > 20ft > 20ft > 20ft - > 20ft > 20ft
0VC15YA/B < 20ft < 20ft < 20ft > 20ft - < 20ft
0VE06YA/B < 20ft >20 ft < 20ft > 20ft > 20ft -
Available Ventilation 
System(s)

AEER Unit 2 Train AEER Unit 2 Train AEER Unit 2 Train Both AEER Control 
Room Trains & AEER 
Unit 2 Train

Control Unit 2 
Train

Room Unit 2 Train

                                                          
* See Table H.4-101 for Component Name
** Further discussed in Subsection H.4.3
*** < 20ft to damper OVC15YA, 24 ft to damper OVC15YB



LSCS-FPR

TABLE H.4-103

TABLE H.4-103 REV. 8

GENERAL SAFE SHUTDOWN INSTRUMENTATION

PARAMETER INSTRUMENT NUMBER MONITOR LOCATION

A. Unit 1:

Reactor Vessel Pressure PT 1C61-R011 AEER
Reactor Vessel Pressure PR 1B21-R884A Control Room 

PR 1B21-R884B

Reactor Vessel Level LT 1C61-R010 AEER
Reactor Vessel Level LR 1B21-R884A Control Room 

LR 1B21-R884B

Suppression Pool Water Level 1LT-CM183 AEER 

Suppression Pool Water Temperature 1TE-CM037 AEER 

Suppression Pool Water Level 1LT-CM032 Control Room 

Suppression Pool Water Temperature 1TE-CM057J, K, N, R Control Room 

B. Unit 2:

Reactor Vessel Pressure PF 2C61-R011 AEER

Reactor Vessel Pressure PR 2B21-R884A Control Room 
PR 2B21-R884B

Reactor Vessel Level LI 2C61-R010 AEER

Reactor Vessel Level LR 2B21-R884A Control Room 
LR 2B21-R884B

Reactor Vessel Level LI-2B21-N705A Div. 1 AEER Room  
LT-2B21-N405A
LI-2B21-N709A Div 3 SWGR Room 
LT-2B21-N409A
LI-2B21-N709B Div 3 SWGR Room 
LT-2B21-N409B

Suppression Pool Water Level 2LT-CM183 AEER

Suppression Pool Water Temperature 2TE-CM037 AEER 

Suppression Pool Water Level 2LT-CM032 Control Room 

Suppression Pool Water Temperature 2TE-CM057J, K, N, R Control Room 



LSCS-FPR

TABLE H.4-104
(SHEET 2 OF 2)

TABLE H.4-104 REV. 8

REACTOR VESSEL PRESSURE
A. Unit 1:

COMPONENT ALTERNATE METHOD BASIC METHOD OTHER

Transmitter PT  1C61-N006 PT 1B21-N051B PT IB21-N051A

Indicator PT  1C61-R011 PR/LR 1B21-R884B PR/LR 1B21-R884A

Monitor Location (Room) AEER Control Control Room (4C1)

Monitor Location (Panel) 1C61-P001 1H13-P601

Intermediate Panels 1H22-P026 1H22-P027 1H22-P004

1H13-P613

INSTRUMENT CABLE ROUTING
METHOD ALTERNATE BASIC METHOD OTHER

CABLE ROUTING FIRE ZONE* FIRE ZONE* CABLE FIRE ZONE*
1RS012 2E-2 1NB099 4E1-2

2F-2 4F1
4D1-l 4F3
4E3-l 2E-1
4F3

1NB358 1NB354 2E-l
2F-1 2E-2
4D3 2F-2

4D1-2 4D1-1
4E3-2 4E1-2
4El-1 4E3-1

4F3
1NB356 4El-1 1NB134 4Cl

4E3-2 4D1-1
4D1-2 4E3-1

4F1
4F3

1NB355 4C1
4D1-1
4E3-1

4F3

                                                          



LSCS-FPR

TABLE H.4-104
(SHEET 2 OF 2)

TABLE H.4-104 REV. 8

B. Unit 2:

COMPONENT ALTERNATE METHOD BASIC METHOD OTHER

Transmitter 2B21-.N006 LT 2B21-N051B PT 2B21-N051A
Indicator 2C61-R011 PR/LR 2B21-884B PR/LR 2B21-R884A
Monitor Location (Room) AEER (4E2-2) Control (4Cl) Control (4Cl)
Monitor Location (Panel) 2C61-P001 2H13-P601
Intermediate Panels Local 2H22-.P027(3E-1) 2H22-P004

2H13-P613(4E2-2)
INSTRUMENT CABLE ROUTING

METHOD ALTERNATE BASIC METHOD OTHER
CABLE ROUTING FIRE ZONE* FIRE ZONE* CABLE FIRE ZONE*

2RS020 4F2 2NB099 4E2-2
4F3 4F2

2RS011 3E-2 4F3
3F-2 2NB354 3E-1

4E4-1 3E-2
4D4 3F-2
4F3 4D4

4E2-2
2NB098 4E4-2 4E2-2

4E2-2 4E4-1
4F3

2NB358 3E-1 2RH417 4Cl
3F-1 4D4
4D2 4E4-1

4E4-2 4F2
4E2-2 4F3

2NB356 4E4-2 2NB355 4Cl
4D2 4D4

4E2-2 4E2-2
4E4-1
4F3

* Fire Zones listed are those fire zones through which the cables pass.

                                                          



LSCS-FPR

TABLE H.4-105
(SHEET 1 OF 3)

TABLE H.4-105 REV. 8

REACTOR VESSEL LEVEL
A. Unit 1:

COMPONENT ALTERNATE 
METHOD

BASIC METHOD OTHER 

Transmitter LT 1B21-N026DA LT 1B21-N026BA LT 1B21 -N026E 
Indicator LI 1C61-R010 PR/LR 1B21-R884B PR/LR 1B21-R884A 
Monitor Location (Room) AEER (4E1-2) Control (4C1) Control (4C1) 
Monitor Location (Panel) 1C61-P00l(4E1-2) 1H13-P601 (4Cl) 1H13-P601 (4C1) 
Intermediate Panels 1H22-P026 (2E-2) 1H22-P027 (2E-1) 1H22-P026 (2E-2) 

1H13-P613 (4E1-1) 1H13-P612 (4El-2) 

INSTRUMENT CABLE ROUTING

METHOD ALTERNATE BASIC METHOD OTHER

CABLE NO. FIRE ZONE* FIRE ZONE* CABLE NO. FIRE ZONE

1RS011 2E-2 1NB099 4El-2
2F-2 4F1
4D1-1 4F3
4E3-1 1NBE18
4F3 2E-2 

2F-2
lNB357 2E-1 4D1-1

2F-1 4E1-2
4D3 4E3-1
4D1-2 4F3
4E3-2 1NB134 4C1
4E1-1 4D1-1

1NB356 4E1-1 4E3-1
4E3-2 4F1
4D1-2 4F3
4Cl

1RS020 4E1-2 1NB355 4D1-1
4F1 4E1-2
4F3 4E3-1

4F3
4Cl

1NB098 4E3-2
4E1-1

1NB137 4E3-2
4C1
4D1-2
4D3

                                                          
* Fire Zones listed are those fire zones through which the cable pass.



LSCS-FPR

TABLE H.4-105
(SHEET 2 OF 3)

TABLE H.4-105 REV. 8

REACTOR VESSEL LEVEL
B. Unit 2:

COMPONENT ALTERNATE 
METHOD

BASIC METHOD OTHER

Transmitter LT 2B21-NO26DA LT 2B21-NO26BA LT 2B21-N026E 
Indicator LI 2C61-R010 PR/LR 2B21-R884B PR/LR 2B21-R884A 
Monitor Location (Room) AEER (4E2-2) Control (4C1) Control (4C1) 
Monitor Location (Panel) 2C61-P001 (4E2-2) 2H13-P601 (4C1) 2H13-P601 (4C1) 
Intermediate Panels 2H22-P026 (3E-2) 2H22-P027 (3E-1) 2H22-P026 (3E-2) 

2H13-P613 (4E2-2) 2H13-P612 (4E2-2) 
Additional Instrumentation LI-2B21-N705A

LT-2B21-N405A
LI-2B21-N709A
LT-2B21-N409A
LI-2B21-N709B
LT-2B21-N409B

INSTRUMENT CABLE ROUTING

METHOD ALTERNATE BASIC METHOD OTHER

CABLE NO. FIRE ZONE* FIRE ZONE* CABLE NO. FIRE ZONE

2RS020 4F2 2NB099 4E2-2 
4F3 4F2
4E2-2 4F3

2RS011 3E-2 2NBE18
3F-2 3E-2 
4E4-1 4D4
4D4 4E2-2
4F3 4E4-1 
4E2-2 4F3

2NB098 4E4-2
4E2-2

2NB357 3E-1 2NB134 4C1
3F-1 4D4
4D2 4E4-1
4E4-2 4F2
4E2-2 4F3

2NB355 4C1
2NB356 4E2-2 4D4

4D2 4E2-2

                                                          

* Fire Zones listed are those fire zones through which cable pass. 



LSCS-FPR

TABLE H.4-105
(SHEET 3 OF 3)

TABLE H.4-105 REV. 8

2NB137 4E4-2 4E4-1
4E4-2 4F3
4E2-2 2NBE40 3E-2
4C1 3F-2 
4D2 4D4

4E4-1
4F3

METHOD ALTERNATE BASIC METHOD OTHER

CABLE NO. FIRE ZONE* FIRE ZONE* CABLE NO. FIRE ZONE

2NBE42 4C3
4D4
4F2
5D2

2NBE43 4C3
4D4
4F2
5D2

                                                          
* Fire Zones listed are those fire zones through which the cable pass.



LSCS-FPR

TABLE H.4-106
(SHEET 1 OF 3)

TABLE H.4-106 REV. 8

PROCESS INSTRUMENTATION AND CONNECTING CABLES

a. Unit 1:

INSTRUMENTATION CABLES

Basic Method

1. HPCS Flow
FT 1E22-N005 1HP054
FI 1E22-R603 1HP055

2. RHR A&B Service Water Flow

FT 1E12-N007A 1RH404
FI 1E12-R602A 1RH403

3. RHR A Flow

FT 1E12-N015A 1RH404
FI 1E12-R603A 1RH403

Alternate Method

1. RCIC Flow

A. FT 1E51-N003 1RI130
FI 1C61-R002 At Remote Panel 1RI134
FIC 1C61-R001 1RI136
1Y 1C61-K001

B. FY 2E51-K601 1RI133
FIC 2E51-R600 Control Room 1RI135
FI 2E51-R606 1RI131

1RI132

2. RHR C&D Service Water Flow

FT 1E12-N007B 1RH500
FI 1E12-R602B CR 1RH502
FI 1E12-R507 RSP 1RH482

3. RHR B Flow

FT 1E12-N015B Note 1
FI 1E12-R603B CR

FT 1C61-N001
FI 1C61-R005 RSP 1RS010
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TABLE H.4-106
(SHEET 2 OF 3)

TABLE H.4-106 REV. 8

INSTRUMENTATION CABLES

DG DAY TANK LEVEL SWITCHES

l. DG "0" FUEL TRANSFER PUMP
0LS-DO004 1DO037 

2. DG "1A" FUEL TRANSFER PUMP
1LS-DO004 1DO040 

3. HPCS DG FUEL TRANSFER PUMP
1LS-DO011 1DO043 

b. Unit 2:

1. HPCS Flow

FT 2E22-N005 2HP054
FI 2E22-R603 2HP055

2. RHR A&B Service Water Flow

FT 2E12-N007A 2RH404
FI 2E12-R602A 2RH403

3. RHR A Flow

FT 2E12-N015A 2RH404
FI 2E12-R603A 2RH403

Alternate Method

1. RCIC Flow

A. FT 2E51-N003 2RI130
FI 2C61-R002 At Remote Panel 2RI134
FIG 2C61-R001 2RI136
1Y 2C61-K001

B. FY 2E51-K601 2RI133
FIC 2E51-R600 Control Room 2RI135
FI 2E51-R606 2RI131

2RI132



LSCS-FPR

TABLE H.4-106
(SHEET 3 OF 3)

TABLE H.4-106 REV. 8

CABLES

2. RHR C&D Service Water Flow Note 2

FT 2E12-N007B 2RH500
FI 2E12-R602B (CR) 2RH502
FI 2E12-R507 (RSP) 2RH482

3. RHR B Flow Note 2

FT 2E12-N015B (CR) 2RH073
FI 2E12-R603B 2RH075

FT 2C61-N001 (RSP) 2RS010
FI 2C61-R005

DG DAY TANK LEVEL SWITCHES

1. DG "0" FUEL TRANSFER PUMP
0LS-DO004 1DO037 

2. DG "2A" FUEL TRANSFER PUMP
2LS-DO004 2DO040 

3. HPCS DG FUEL TRANSFER PUMP
2LS-DO01I 2DO043 

NOTES

1. For Unit 1, only cable to RSP is identified and analyzed. This is consistent with the assumption that the CR is 
lost and RSP used. On Unit 2, cable to the control room indicator is analyzed for separation. This is in excess of 
what the above assumption requires.

2. See Section H.4.2.46.2.
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TABLE H.4-107
(SHEET 1 OF 5)

TABLE H.4-107 REV. 8

SUPPRESSION POOL WATER TEMPERATURE 

A. Unit 1: 

COMPONENT ALTERNATE 
METHOD

BASIC METHOD 

Transmitter 1TE-CM037 1TE-CM057J 
1TE-CM057K 
1TE-CM057N 
1TE-CM057R 

Monitor Location (Room) AEER Control Room 
Monitor Location (Panel) 1C61-P001 1PM13J 
Intermediate Panels None 1PLF6J 
Indicator 1TI-CM037 1TR-CM038A

INSTRUMENT CABLE ROUTING

CABLE ROUTING FIRE ZONE FIRE ZONE 
1CM415 2I1-2

2I5
2H5
2G-2
2F-2
4D1-1
4E3-1
4F3
4E1-2



LSCS-FPR

TABLE H.4-107
(SHEET 2 OF 5)

TABLE H.4-107 REV. 8

INSTRUMENT CABLE ROUTING (Cont’d) 

CABLE ROUTING FIRE ZONE FIRE ZONE 

1RS020 4F1
4F3
4E1-2

1CM153 2J 
1CM155 2J 
1CM156 2E-1
1CM157 2J 
1CM158 2E-1
1CM159 2J 
1CM169 2J 
1CM171 2J 
1CM181 2J 
1CM183 2J 
1CM180 2E-1 
1CM182 2E-1 
1CM168 2E-1 
1CM170 2E-1 
1CM152 2E-1 
1CM154 2E-1 
1CM178 2E-1 

2F-1 
4D3
4D1-2 
4Cl 
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TABLE H.4-107
(SHEET 3 OF 5)

TABLE H.4-107 REV.  8

INSTRUMENT CABLE ROUTING (Cont'd) 

CABLE ROUTING FIRE ZONE FIRE ZONE 

1CM179 2E-1 
2F-1 
4D3 
4D1-2 
4Cl 
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TABLE H.4-107
(SHEET 4 OF 5)

TABLE H.4-107 REV. 8

B. Unit 2: 

COMPONENT ALTERNATE 
METHOD

BASIC METHOD 

Transmitter 2TE-CM037 2TE-CM057J 
2TE-CM057K 
2TE-CM057N 
2TE-CM057R 

Monitor Location (Room) AEER Control Room 
Monitor Location (Panel) 2C61-P001 2PM13J 
Intermediate Panels None 2PLF6J 
Indicator 2TI-CM037 2TR-CM038A 

INSTRUMENT CABLE ROUTING

CABLE ROUTING FIRE ZONE FIRE ZONE 
2CM415 3I1-2

3I5
3H5
3G-2
3F-2
4D4
4E4-1
4F2
4F3
4E2-2

2RS020 4F2
4F3
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TABLE H.4-107
(SHEET 5 OF 5)

TABLE H.4-107 REV. 8

INSTRUMENT CABLE ROUTING (Cont'd) 

CABLE ROUTING FIRE ZONE FIRE ZONE 

2CM153 3J 
2CM155 3J 
2CM156 3E-1
2CM157 3J 
2CM158 3E-1
2CM159 3J 
2CM169 3J 
2CM171 3J 
2CM181 3J 
2CM183 3J 
2CM180 3E-1 
2CM182 3E-1 
2CM168 3E-1 
2CM170 3E-1 
2CM152 3E-1
2CM154 3E-1 
2CM178 3E-1 

3F-1 
4D2 
4C1 

2CM179 3E-1 
3F-1 
4D2 
4C1 
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TABLE H.4-108
(SHEET 1 OF 4)

TABLE H.4-108 REV. 8

SUPPRESSION POOL WATER LEVEL 

A. Unit 1: 

COMPONENT ALTERNATE 
METHOD

BASIC METHOD 

Transmitter 1LT-CM183 1LT-CM032 
Monitor Location (Panel) 1C61-P001 1H13-P601 
Intermediate Panels None None 
Indicator 1LI-CM030 1LI-CM032 / 1LR-CM028

INSTRUMENT CABLE ROUTING

CABLE ROUTING FIRE ZONE FIRE ZONE 
1CM416 2H1-1

2G-1
2F-1
4D3
4D1-2
4El-1
4E1-2

1RS023 4E3-2
4E1-1
4E1-2

1CM022 2H1-2 
2I-I5 
2G-2 
2F-2 
4D1-1 
4Cl 

1CM433 4C1
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TABLE H.4-108
(SHEET 2 OF 4)

TABLE H.4-108 REV. 8

INSTRUMENT CABLE ROUTING (Cont'd) 

CABLE ROUTING FIRE ZONE FIRE ZONE 

1CM024 4C1 
1LV050 4F1 

4F3 
4E3-1 
4Dl-1 
4Cl 
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TABLE H.4-108
(SHEET 3 OF 4)

TABLE H.4-108 REV. 8

B. UNIT 2:

COMPONENT ALTERNATE 
METHOD

BASIC METHOD

Transmitter 2LT-CM183 2LT-CM032
Monitor Location (Panel) 2C61-P001 2PM16J
Monitor Location (Room) AEER Control Room
Intermediate Panel None None
Indicator 2LI-CM030 2LR-CM028

INSTRUMENT CABLE ROUTING

CABLE ROUTING FIRE ZONE FIRE ZONE

2CM416 3H1-1
3G-1
3F-1
4D2
4E4-2
4E2-2

2RS023 4E2-2
4E4-2

2CM022 3H1-2
3H5
3G-2
3F-2
4D4
4C1
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TABLE H.4-108
(SHEET 4 OF 4)

TABLE H.4-108 REV. 8

INSTRUMENT CABLE ROUTING (Cont'd) 

CABLE ROUTING FIRE ZONE FIRE ZONE 

2CM024 4Cl 

2LV050 4C1
4D4 
4E4-1 
4F2 
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TABLE H.4-109

TABLE H.4-109 REV. 8

CABLE AND PANEL LIST - UNIT 1 

TRAIN A

Connection Cable No.

1E12-F087A
1H13-P601 to 1H13-P629 1RH229

(1)

1H13-P629 to MCC 135Y-1 1RH228
1H22-P018 to 1H13-P629 1RH267

(1) Press Permissive-K60A 

1E12-F052A
1H13-P601 to 1H13-P629 1RH221*
1H13-P629 to MCC 135Y-1 1RH220*

TRAIN B

1E12-F087B
1H13-P601 to 1H13-P618 1RH233

(1)

1H13-P618 to MCC 136Y-2 1RH232*
1H22-P021 to 1H13-P618 1RH266

(1) Press Permissive 

MCC 112Y to 1H13-P616 1RI174
(2) K60B 

1E12-F052B
1H13-P601 to 1H13-P618 1RH225*
1H13-P618 to 1C61-P001 1RH224*
1C61-P001 to MCC136Y-2 1RH385*

*Short in this cable postulated to open valve

(1) Multiple failure of two identified cables needed to open valve.
(2) DC power to permissive signal; deenergize to close K60B.
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TABLE H.4-110

TABLE H.4-110 REV. 8

Cable and Panel List - Unit 2 

TRAIN A

Connection Cable No.

2E12-F087A

2H13-P601 to 2H13-P629 2RH229(1)

2H13-P629 to MCC 235Y-1 2RH228*
2H22-P018 to 2H13-P629 2RH267(1) Press Permissive-K60A 

2E12-F052A
2H13-P601 to 2H13-P629 2RH221*
2H13-P629 to MCC 235Y-1 2RH220*

TRAIN B

2E12-F087B
2H13-P601 to 2H13-P618 2RH233(1)

2H13-P618 to MCC 236Y-2 2RH232*
2H22-P021 to 2H13-P618 2RH266(1) Press Permissive 
MCC 212Y to 2H13-P618 2RI174(2) K60B 

2E12-F052B
2H13-P601 to 2H13-P618 2RH225*
2H13-P618 to 2C61-P001 2RH224*
2C61-P001 to MCC 236Y-2 2RH385*

*Short in this cable postulated to open valve

(1) Multiple failure of two identified cables needed to open valve.
(2) DC power to permissive signal; deenergize to close K60B. 
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TABLE H.4-111

TABLE H.4-111 REV. 8

UNITS 1 & 2
POTENTIAL SPURIOUS VALVE OPERATIONS THAT

COULD AFFECT HOT SHUTDOWN
RESULTING IN PREFIRE OR POST FIRE ACTION

(Sheet 1 of 5)

VALVE SYSTEM P&ID CONCERN WITH MALFUNCTION RESOLUTION
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TABLE H.4-111

TABLE H.4-111 REV. 8

UNITS 1 & 2
POTENTIAL SPURIOUS VALVE OPERATIONS THAT

COULD AFFECT HOT SHUTDOWN
RESULTING IN PREFIRE OR POST FIRE ACTION

(Sheet 2 of 5)

VALVE SYSTEM P&ID CONCERN WITH MALFUNCTION RESOLUTION
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TABLE H.4-111

TABLE H.4-111 REV. 8

UNITS 1&2

POTENTIAL SPURIOUS VALVE OPERATIONS THAT
COULD AFFECT HOT SHUTDOWN

RESULTING IN PREFIRE OR POST FIRE ACTION

(Sheet 3 of 5)

VALVE SYSTEM P&ID CONCERN WITH 
MALFUNCTION

RESOLUTION
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TABLE H.4-111

TABLE H.4-111 REV. 8

UNITS 1&2

POTENTIAL SPURIOUS VALVE OPERATIONS THAT
COULD AFFECT HOT SHUTDOWN

RESULTING IN PREFIRE OR POST FIRE ACTION

(Sheet 4 of 5)

VALVE SYSTEM P&ID CONCERN WITH 
MALFUNCTION

RESOLUTION
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TABLE H.4-111

TABLE H.4-111 REV. 8

UNITS 1&2

POTENTIAL SPURIOUS VALVE OPERATIONS THAT COULD AFFECT HOT SHUTDOWN RESULTING IN PREFIRE OR POST FIRE ACTION

(Sheet 5 of 5)

VALVE SYSTEM P&ID CONCERN WITH 
MALFUNCTION

RESOLUTION

  

  

 

  
 

 
 

 
 

 
 

 



LSCS-FPR

TABLE H.4-112

TABLE H.4-112 REV. 8

SAFE SHUTDOWN EQUIPMENT LOCATED IN FIRE ZONE 2B2 
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TABLE H.4-113

TABLE H.4-113 REV. 8

SAFE SHUTDOWN EQUIPMENT LOCATED IN FIRE ZONE 3B2 
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TABLE H.4-114

TABLE H.4-114 REV. 8

SAFE SHUTDOWN EQUIPMENT LOCATED IN FIRE ZONE 2C 
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TABLE H.4-115

TABLE H.4-115 REV. 8

SAFE SHUTDOWN EQUIPMENT LOCATED IN FIRE ZONE 3C 
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TABLE H.4-116

TABLE H.4-116 REV. 8

SAFE SHUTDOWN EQUIPMENT LOCATED IN FIRE ZONE 2K 
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TABLE H.4-117

TABLE H.4-117 REV. 8

SAFE SHUTDOWN EQUIPMENT LOCATED IN FIRE ZONE 3K 
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TABLE H.4-118
(SHEET 1 OF 2)

TABLE H.4-118 REV. 8

SAFE SHUTDOWN EQUIPMENT LOCATED IN FIRE ZONE 5A4 
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TABLE H.4-118
(SHEET 2 OF 2)

TABLE H.4-118 REV. 8

SAFE SHUTDOWN EQUIPMENT LOCATED IN FIRE ZONE 5A4

COMPONENT NUMBER METHOD
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TABLE H.4-119

TABLE H.4-119 REV. 8

SAFE SHUTDOWN EQUIPMENT LOCATED IN FIRE ZONE 5A4 
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TABLE H.4-120

TABLE H.4-120 REV. 8

SAFE SHUTDOWN EQUIPMENT LOCATED IN FIRE ZONE 5B13
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TABLE H.4-121

TABLE H.4-121 REV. 8

SAFE SHUTDOWN EQUIPMENT LOCATED IN FIRE ZONE 5B13 
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TABLE H.4-122

TABLE H.4-122 REV. 8

SAFE SHUTDOWN EQUIPMENT LOCATED IN FIRE ZONE 5C8 
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TABLE H.4-123

TABLE H.4-123 REV. 8

Valves considered in Cable Separation Analysis because concern over Spurious Operation resulting in Loss of  
Reactor water inventory and Physical Location of the Valve. 
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TABLE H.4-124

TABLE H.4-124 REV. 8

Electrical Equipment Associated With Valves Listed 
in Table H.4-123 
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TABLE H.4-125

TABLE H.4-125 REV. 8

  
SAFE SHUTDOWN EQUIPMENT LOCATED IN FIRE ZONE 4C4 
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TABLE H.4-126

TABLE H.4-126 REV. 8

SAFE SHUTDOWN EQUIPMENT LOCATED IN FIRE ZONE 5C5 
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TABLE H.4-127

TABLE H.4-127 REV. 8

SAFE SHUTDOWN EQUIPMENT LOCATED IN FIRE ZONE 3H2 
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TABLE H.4-128

TABLE H.4-128 REV. 8

SAFE SHUTDOWN EQUIPMENT LOCATED IN FIRE ZONE 5B1 
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TABLE H.4-129

TABLE H.4-129 REV. 8

SAFE SHUTDOWN EQUIPMENT LOCATED IN FIRE ZONE 5B9 
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1. Valves in the primary flow path for the safe shutdown system considered 
must remain In their normally open position or.must operate to open. 

2. Valves in 1 Ines that bypass the safe shutdown system must remain In 
their normally closed position or must operate to close. Where multiple 
valves are In series, the postulated simultaneous failure of all valves 
In series is considered necessary for system failure. 

All systems which require fluid flow for safe shutdown are considered 
including HPCS, RCIC, RHR, Diesel Fuel Oil, Diesel Cooling Water, RHR 
Service Water, etc. 
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h. Where a mechanical check valve Is In series with a motor operated valves, 
the check valve Is assumed to preserve.the Isolation function Independent 
of any operation of electrically operated valves downstream • 

2. Where multiple valves In series perform the Isolation function, the 
sfmul taneous opening of al I valves must be postulated before system 
.failure ts assumed. 

3. All main· steam branch lines downstream of the outboard MSIV are not 
considered. The MSIV 1s are fall close lines and are assumed to be 
closed for an Appendix R safe shutdown event. · 

4. Valves In valve stem leakage 1 Ines are not considered. Leakage through 
a valve stem is assumed to be very small. These lines.are a maintenance 
aid to locate small valve packing leaks. 

All systems that communicate with the reactor vessel were considered 
Including SRV's, HS, HPCS, LPCI, RHR, RCIC, RWCU, FW, CRD. 
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Rev. 8

10CFR 50  APPENDIX R

1. INTRODUCTION AND SCOPE

This Appendix applies to licensed nuclear power 
electric generating stations that were operating 
prior to January  1, 1979,  except to the extent set 
forth in paragraph 50.48(b) of this part.  With 
respect to certain generic issues for such facilities it 
sets forth fire protection features required to satisfy 
Criterion 3 of Appendix A to this part.5

Criterion 3 of Appendix A to this part specifies that 
“Structures, systems, and components important to 
safety shall be designed and located to minimize, 
consistent with other safety requirements, the 
probability and effect of fires and explosions.”

With considering the effects of fire, those systems 
associated with achieving and maintaining safe 
shutdown conditions assume major importance to 
safety because damage to them can lead to core 
damage resulting from loss of coolant through 
boiloff. 

The phrases “IMPORTANT TO SAFETY”, or 
“SAFETY- RELATED” will be used throughout this 
Appendix R as applying to all safety functions. The 
phrase “SAFE SHUTDOWN” will be used 
throughout this Appendix R as applying to both hot 
and cold shutdown functions. 

REMARKS
Appendix R specifically applies to licensed nuclear power electric generating stations that were operating prior to 
January 1, 1979.  The original SER states in Section 9.5.8, “Although the fire protection rule (Appendix R) does 
not apply to La Salle, based on our review and evaluation of the LaSalle fire protection program, we conclude 
that LaSalle meets all the requirements of Appendix R. “

The intent of this review is to document that the objective of Appendix R is met for LaSalle County Generating 
Station (LSCS), Units 1 and 2.  This follows a request raised on November 22, 1983, by the NRC staff during the 
Unit 2 license proceedings and was the subject of the letter dated November 28, 1983, from CECo (D. L. Farrar) 
to the NRC (H. R. Denton).  This letter states in part:  “At the November 22, 1983 meeting in Bethesda the NRC 
staff questioned whether LaSalle County Station meets the requirements of 10CFR Part 50, Appendix R. While 
Appendix R, by its terms, does not apply to LaSalle Count Station because neither unit at LaSalle County Station 
was operating prior to January 1, 1979.... and the SER ..... states that the rule does not apply to LaSalle, to the 
best of our knowledge and belief LaSalle County Station meets Appendix R, subject to (certain identified and 
accepted deviations).  Given the significance of the Fire Protection Systems, we have seen and expect to 
continue to see interpretations by the staff of certain non-explicit provisions of Appendix R.  To the extent that we 
are made aware of these interpretations, we will continue to assess the adequacy of our Fire Protection Systems 
and justify their continued acceptability.”

The bases for CECo’s conclusion that LSCS meets Appendix R are the following:
1. the FSAR review, including Questions and Response, against Appendix A of the BTP 9.5-1.
2. the Safety Evaluation Report (SER) and supplements.
3. correspondence with the NRC regarding fire protection issues. 

Since there is no rule governing fire protection at nuclear generating stations in operation after January 1, 1979, Appendix R 
was used to provide Guidance in assessing certain fire protection concerns. This report documents the assessment of 
LaSalle’s Fire Protection Program against Appendix R. Previously identified deviations, with reference to which of the 
above 3 bases that was used to accept the deviation, are included.

As for Safe Shutdown Analysis, the Operating Licenses for LaSalle County Station Unit 1 and Unit 2 requires, in part, that the licensee 
implement and maintain all provisions of the approved fire protection program as described in the licensees UFSAR, and as approved in 
NUREG-0519, Safety Evaluation Report, dated March 1981 through Supplement No. 8 and all associated amendments.  The license 
conditions also indicates that the licensee may make changes to the approved fire protection program without prior approval of the NRC only 
if those changes would not adversely affect the ability to achieve and maintain safe shutdown in the event of a fire.  NRC SER Section 9.5.8, 
“Appendix R Statement”, states, in part, that although the fire protection rule (Appendix R) does not apply to LaSalle County Station, based on 
the NRC staffs review and evaluation of the licensees fire protection program that all the requirements of Appendix R are met.  Safety 
Evaluation Report (SER), NUREG-0519 Supplement No. 7, Section 9.5.8, indicated that the licensee provided a commitment in a letter dated 
November 28, 1983, to meet the requirements of Appendix R with deviations identified and accepted by the NRC staff.  It should be noted 
however, that LaSalle Station never committed to requirements of Appendix R in the stated letter. The SER Supplement No. 5 also indicated 
that based on the NRC evaluation, the staff concluded that the licensees fire protection program, with accepted deviations for SSD, met the 
guidelines No. 5 also indicated that based on the NRC evaluation, the staff concluded that the licensees fire protection program, with accepted 
deviations for SSD, met the guidelines contained in Appendix A to Branch Technical Position No. ASB 9.5-1, the technical requirements of 
Appendix R to 10 CFR 50, and Criterion III of the General Design Criteria, and were therefore acceptable.
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Because fire may affect safe shutdown systems 
and because the loss of function of systems used 
to mitigate the consequences of design basis 
accidents under post fire conditions does not per 
se impact public safety, the need to limit fire 
damage to systems required to achieve and 
maintain safe shutdown conditions is greater than 
the need to limit fire damage to those systems 
required to mitigate the consequences of design 
basis accidents. Three levels of fire damage limits 
are established according to the safety functions of 
structures, systems, or component:
_________________________________________
Safety Function                     Fire Damage Limits

Hot Shutdown... One train of equipment necessary 
to achieve hot shutdown from either the control 
room or emergency control station(s) must be 
maintained free of the damage by a single fire, 
including an exposure fire.

Cold Shutdown. Both trains or equipment 
necessary to achieve cold shutdown may be 
damaged by a single fire, including an exposure 
fire, but damage must be limited so that at least 
one train can be repaired or made operable within 
72 hours using onsite capability.

Design Basis Accidents... Both trains of equipment 
necessary for mitigation of consequences following 
design basis accidents may be damaged by a 
single exposure fire.

REMARKS
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The most stringent fire damage limit shall apply for 
those systems that fall into more than one 
category.  Redundant systems used to mitigate the 
consequences of other design basis accidents but 
not necessary for safe shutdown may be lost to a 
single exposure fire.  However, protection shall be 
provided so that a fire within only one such system 
will not damage the redundant system.

II. GENERAL REQUIREMENTS

A. Fire Protection Program

A fire protection program shall be established 
at each nuclear power plant. The program 
shall establish the fire protection policy for the 
protection of structure, systems, and 
components important to safety at each plant 
and the procedures, equipment, and personnel 
required to implement the program at the plant 
site.

The fire protection program shall be under the 
direction of an individual who has been delegated 
authority commensurate with the responsibilities of 
the position and who has available staff personnel 
knowledgeable in both fire protection and nuclear 
safety. 

REMARKS

Refer to the SER, Supplement No. 7, Section 9.5.8, which states, “As stated in our Safety Evaluation Report, the 
Commission on May 23, 1980 issued a Memorandum and Order (CLI-80-21) which states that, the combination 
of the Guidance contained in Appendix A to Branch Technical Position, ASB 9.5-1 and the requirements set forth 
in this Rule (Appendix R) define the essential elements for an acceptable fire protection program...”  Based on 
the commitments provided in CECo’s November 28, 1983, letter to the NRC, the NRC concluded that CECo’s fire 
protection program is in accordance with our (NRC’s) guidelines and is, therefore acceptable”.

LaSalle County Station’s fire protection program is based on the documents listed below:

1. Appendix A  to BTP APCSB 9.5-1 for plants under construction.

2. Nuclear Plant Fire Protection Functional Responsibilities, Administrative Controls and Quality Assurance, 
dated August 29, 1977. See response to Question 010.33 in the FSAR.

3. Appendix R to 10CFR Part 50

4 Various NFPA codes or sections of NFPA codes to establish specific acceptance criteria.

The fire protection program is under the direction of the Station Manager.  For a more detailed outline of 
responsibilities refer to CC-AA-211, Fire Protection Program.  In addition, site and / or corporate qualified fire 
protection engineers are available to provide guidance, direction and assistance relating to fire protection 
concerns as detailed in station and corporate procedures. 
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The fire protection program shall extend the 
concept of defense-in-depth to fire protection in fire 
areas important to safety, with the following 
objectives:

a. to prevent fires from starting:

b. to detect rapidly, control, and extinguish 
promptly those fires that do occur;

c. to provide protection for structures, 
systems, components important to safety 
so that a fire that is not promptly 
extinguished by the fire suppression 
activities will not prevent the safe 
shutdown of the plant. 

B. Fire Hazards Analysis

A fire hazards analysis shall be performed by 
qualified fire protection and reactor system 
engineers to (1) consider potential in situ and 
transient fire hazards; (2) determine the 
consequences of fire in any location in the plant on 
the ability to safety shut down the reactor or on the 
ability to minimize and control the release of 
radioactivity to the environment and (3) specify 
measures for fire prevention, fire detection, fire 
suppression, and fire containment and alternative 
shutdown capability as required for each fire area 
containing structures, systems and components 
important to safety in accordance with NRC 
guidelines and regulations. 

REMARKS

A Fire Hazards Analysis and a Safe Shutdown Analysis were performed and are documented in Appendix H of 
the Fire Protection Report. 

1. All potential in situ and transient fire hazards were analyzed. SectionH.1.2.a and Section H.3 of the Fire 
Protection Report define transient fire hazards as equivalent to the fire load of a 55 gallon drum of lubricating 
oil. Additionally, the fire hazards presented by storage of concentrations of anti-C clothing are specifically 
considered.  This load was used in the analysis in areas where transient fire loading could occur. Ventilation 
conditions were not included in this analysis.

2. The consequences of a fire in any location of the plant were analyzed and the ability to safely shut down the 
plant was determined in the Safe Shutdown Analysis.

3. Specific measures for fire prevention, detection, suppression and containment are listed in the Fire Hazards 
Analysis. Alternative shutdown capability is addressed in the Safe Shutdown Analysis.
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C. Fire Prevention Features

Fire Protection features shall meet the 
following general requirements for all fire areas 
that contain or present a fire hazard to
structures, systems or components important 
to safety.

1. In situ fire hazards shall be identified and 
suitable protection provided.

2. Transient fire hazards associated with 
normal operation, maintenance, repair, or 
modification activities shall be identified 
and eliminated where possible. Those 
transient fire hazards that cannot be 
eliminated shall be controlled and suitable 
protection provided. 

3. Fire detection systems, portable 
extinguishers, and standpipe and hose 
stations shall be installed.

REMARKS

The Fire Hazards Analysis in Appendix H identifies the fire hazards and protection provided for each fire zone in 
the plant. 

Transient fire hazards were assumed to be equivalent in Btu content to the fire load of a 55 gallon drum of 
lubricating oil. Additionally, the fire hazards presented by storage of anti-C clothing are considered.  These 
transient loads were used in the analysis in areas where transient fire loadings could occur.  Refer to the FPR, 
Section H.1.2, Part a, and the fire zone descriptions in Section H.3.
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4. Fire Barriers or automatic suppression 
systems or both shall be installed as 
necessary to protect redundant systems 
or components necessary for safe 
shutdown.

5. A site fire brigade shall be established, 
trained, and equipped and shall be on site 
at all times.

REMARKS

The fire detection systems are designed per NFPA 72D (see the UFSAR page 9.5-9).  The number and location 
of detectors is per NFPA 72E (see the UFSAR, section 9.5.1.2.5). A report on fire detector systems at LaSalle 
County Station is entitled, “Analysis of Fire Detector Locations at La Salle County Station”, reports No.1 through 
No. 4, dated February, March and May 1984 and transmitted by T.E.Watts to G. J. Diederich with letter dated 
May 29, 1984.  Refer to the FSAR Question/Response No. 010.45 concerning the layout of the main control room 
fire system panel.

Portable fire extinguishers have been provided throughout the station in accordance with NFPA 10. (See the 
UFSAR, section 9.5.1.2.1)

Deviations from the NFPA "codes of record" are documented and justified in the Fire Protection Report.

A report on the standpipe and hose stations at LaSalle County Station is entitled “Evaluation of the LaSalle 
County Station Fire Water Distribution and Standpipe System” dated February 1984 and transmitted from T.E. 
Watts to G. J Diederich with letter dated April 23, 1984. The design of the standpipe is per NFPA 14 (see the 
UFSAR, section 9.5.1.2.1)

Fire barriers and suppression systems are installed as determined necessary by the Fire Hazard Analysis and 
Safe Shutdown Analysis in Appendix H of the FPR. 

A fire brigade is established, trained and equipped and will be on site at all times. For further details concerning 
the fire brigade, see section III.H of this review. 
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6. Fire detection and suppression systems 
shall be designed, installed, maintained, 
and tested by personnel properly qualified 
by experience and training in fire 
protection systems.

7. Surveillance procedures shall be 
established to ensure that fire barriers are 
in place and that fire suppression systems 
and components are operable. 

D. Alternative or Dedicated Shutdown Capability

In areas where the fire protection features 
cannot ensure safe shutdown capability in the 
event of a fire in that area, alternative or 
dedicated safe shutdown capability shall be 
provided. 

REMARKS

The following companies and personnel have designed, installed, maintained and tested the fire detection 
and suppression systems:

Exelon Engineering, Maintenance, and Operations Johnson Controls INC.
Sargent & Lundy Engineers Chemetron
Viking Fire Protection Co Foley & Morrison
Schirmer Engineering Corp. Peerless Pumps
Marsh & McLennan Protection Consultants Cummins

Surveillance procedures are provided to ensure fire barriers separating redundant equipment important to 
post fire safe shutdown are in place and that fire suppression systems are operable. 

There are two primary trains of "normal redundant" systems analyzed for post fire safe shutdown at LaSalle, 
"basic" and "alternate."  The basic train utilizes HPCS, ADS Div 2, and RHR Loop A.  The alternate train 
utilizes RCIC, ADS Div 1, and RHR Loop B.  For all fire zones at LaSalle, except those crediting  
"alternative" shutdown, post fire safe shutdown is achieved from the Control Room using an available 
combination of the "normal redundant" systems in accordance with normal, abnormal and emergency 
operating procedures. Per Appendix R, alternative shutdown capability is provided by rerouting, relocating or 
modifying existing systems. The fire zones crediting "alternative" shutdown capability are listed below:

4C1 - Control Room
4E1 - Auxiliary Electric Equipment Room – Unit 1

       4E2 - Auxiliary Electric Equipment Room – Unit 2
5C11- Turbine Building Ground Floor –Elevation 710’ (EDG Corridors)

Therefore, in addition to the normal, abnormal, and emergency operating procedures, specific post fire safe 
shutdown procedures, are provided for these zones. "Dedicated" shutdown capability is provided by 
installing new structures and systems for the function of post-fire shutdown. LaSalle County Station does not 
have dedicated shutdown systems. The locking out of power to valves 1/2E12-F008 and 1/2E12-F087A to 
prevent spurious operation and the credit taken for manual operation of motor-operated valves, HVAC 
dampers and panels and monitoring capability are listed in the letter from T.E. Watts to G. J. Diederich  
dated April 23, 1984 and letters from J. W. Dingler to R.F Janecek dated April 3, 1985 and March 15, 1985, 
and are not considered alternative shutdown capability. Procedures have been developed to implement 
these manual operations. However, fixed automatic suppression systems in these fire zones are not required 
(as described in Section III.G of this report).   Refer to issue 8a of the letter from C.W. Schroeder to H.R. 
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Denton dated November 23, 1983, describing the commitment LaSalle has made to use craft capability to 
manually operate certain HVAC dampers in the event of a fire.

In the case of  fire zone 5C11, the NRC closed Unresolved Item 96011-20 related to a potential fire in an 
Emergency Diesel Generator (EDG) corridor that could cause all the CO2 suppression panels in the corridor 
to actuate. Once actuated, the CO2 panels spuriously close the associated EDG room ventilation making all 
EDGs inoperable. LaSalle Station resolved the issue by using procedures LOA-AP-101(201) to crosstie to the 
unaffected unit to achieve cold shutdown.  A UFSAR change was prepared and a safety evaluation was 
issued. The NRC reviewed the submittal and closed the issue. The NRC acceptability of fire zone 5C11 for 
Safe Shutdown is discussed in Section 6 of the Fire Protection Report. This section contains the NRC closure 
of the Unresolved Item 50-373/374/96011-20 regarding fire in the emergency diesel generator corridors.  Note 
that a fire will only affect either the Unit 1 or Unit 2 EDG corridors but not both at the same time. 
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III.  SPECIFIC REQUIREMENTS

A. Water Supplies for Fire Suppression Systems 

Two separate water supplies shall be provided to      
furnish necessary water volume and pressure to the 
fire main loop.

Each supply shall consist of a storage tank, pump, 
piping, and appropriate isolation and control valves.

Two separate redundant suctions in one or more 
intake structures from a large body of water (river, 
lake, etc.) will satisfy the requirements for two 
separate water storage tanks.

These supplies shall be maintained so that a failure 
of one supply will not result in a failure of the other 
supply.

Each supply of the fire water distribution system 
shall be capable of providing for a period of two 
hours the maximum expected water demands as 
determined by the fire hazards analysis for safety-
related areas or other areas that present a fire 
exposure hazard to safety-related areas.

LASALLE CONFORMANCE

Comply.

Comply with intent.

Comply. Refer to UFSAR Section  9.5.1.2.1., Page 
9.5-7, Para. 2 and the original SER, Section 9.5.1.1, 
Para. 1

Comply. Refer to UFSAR Section  9.5.1.2.1., Page 
9.5-7, Para. 2 and the original SER, Section 9.5.1.1,  
Page 9.13, Para. 1

Comply. Refer to UFSAR Section  9.5.1.2.1., Page 
9.5-6, Para. 1 and the  SER Supplement No. 8, 
section 9.5.1.1. Also see the report, "Evaluation of 
the LaSalle County Station Fire Protection Water 
Distribution and Standpipe System" for more details

REMARKS

Primary Reference - "Evaluation of the LaSalle 
County Station Fire Protection Water Distribution 
and Standpipe system" dated February 1984 and 
transmitted from T.E. Watts to G. J. Diedrich with 
letter dated April 23, 1984.

The water supply system consists of two diesel fire 
pumps which are rated at 315 ft TDH at 135 psig. 
Refer to UFSAR Section 9.5.1.2.1 , Page 9.5-6, 
Para. 1 and the original SER Section 9.5.1.1, Para. 
1 and SER Supplement No. 8 Section 9.5.1.1.

A storage tank is not used. An unlimited supply of 
water is available from the lake. Refer to UFSAR 
Section 9.5.1.2.1. Page 9.5-7, Para. 3.

Each fire pump independently takes its suction from 
a seismically designed water tunnel which has 
multiple intakes from the cooling lake.

The pumps are located at opposite ends of the lake 
screen house in rooms enclosed by 3 hour fire 
barriers and are protected by automatic sprinkler 
systems.

The maximum suppression system demand in 
safety-related areas is at least 1000 gpm plus 500 
gpm for hose streams for a total demand of at least 
1500 gpm. Either of the two diesel fire pumps can 
supply this demand through the 14-inch 
underground main fire loop for a period of time 
exceeding two hours.
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When storage  tanks are used for combined service-
water/ fire-water uses the minimum volume of 
dedicated tanks or by some physical means such as 
vertical standpipe for other water service. 
Administration controls, including locks for tank 
outlet valves, are acceptable as the only means to 
ensure minimum water volume. 

Other water systems used as one of the two fire 
water supplies shall be permanently connected to 
the fire main system and shall be capable of 
automatic alignment to the fire main system.

Pumps, controls and power supplies in these 
systems shall satisfy the requirements for the  main 
fire pumps. The use of other water systems for fire 
protection shall not be incompatible with their 
functions required for safe plant shutdown,  failure of 
the other system shall not degrade the fire main 
system.

B.     Sectional Isolation Valves

Sectional isolation valves such as post indicator 
valves or key operated valves shall be installed in 
the fire main loop to permit isolation of portions of 
the main fire loop for maintenance or repair without 
interrupting the entire water supply.

C.     Hydrant Isolation Valves

Valves shall be installed to permit isolation of 
outside hydrants from the fire main for maintenance  
or repair without interrupting the water supply to 
automatic or manual fire suppression systems in any 
area containing or presenting a fire hazard to safety-
related or safe shutdown equipment.

LASALLE CONFORMANCE

Not Applicable.

Comply. Refer to UFSAR Section 9.5.1.2.1, Page 
9.5-6, Para. 1 and Page 9.5-7, Para.1 

Comply. Refer to the SER Supplement No.8, 
Section 9.5.1.1 part entitled "Acceptability of the 
Service Water Pumps as Fire Pumps". 

Comply. Refer to UFSAR Section 9.5.1.2.1, Page 
9.5-7, Para. 4.

Comply. Refer to UFSAR Section 9.5.1.2.1, Page 
9.5-7, Para. 4.

REMARKS

Storage tanks are not used.

The same underground fire main loop is supplied by 
separate header connections to each of the two 
diesel fire pumps.

Although not required by Appendix R, the service 
water system provides a third means of supplying 
water to the main fire loop. The service water pumps 
would only be used in the event that both diesel fire 
pumps are unavailable at the same time.

Sectional post indicating isolation valves are 
strategically located in the underground fire main 
loop to permit maintenance without impairing the 
entire distribution system.

Hydrant isolation valves are provided to permit 
maintenance without impairing the entire distribution 
system.  Each hydrant has a key-operated valve.
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D.   Manual Suppression

Standpipe and hose systems shall be installed so 
that at least one effective hose stream will be able to 
reach any location that contains or presents an 
exposure fire hazard to structures, systems, or 
components important to safety.

Access to permit effective functioning of the fire 
brigade shall be provided to all areas that contain or 
present an exposure fire hazard to structures, 
systems, or components important to safety.

Standpipe and hose stations, shall be inside PWR 
containment's and BWR containments that are not 
inerted.

Standpipe and hose stations inside containment 
may be connected to a high quality water supply of 
sufficient quantity and pressure other than the fire 
main loop if plant specific features prevent extending 
the fire main supply inside containment.

For BWR drywells, standpipe and hose stations 
shall be placed outside the drywell with adequate 
lengths of hose to reach any location inside the 
drywell with an effective hose  stream.

LASALLE CONFORMANCE

Comply. Refer to UFSAR Section 9.5.1.2.1, Page 
9.5-8, Para. 3 and the original SER, Section 9.5.1.2, 
Para 4 & 5.  Our compliance is based on measuring 
the routing of hoses on general arrangement 
drawings, taking into account corners and obstacles.

Comply.  Refer to the Fire Plans, Section 5.i.

Not Applicable.

Not Applicable - There are no standpipe or hose 
stations inside the containment.

Comply. Refer to UFSAR Figure 9.5-1 for hose 
stations located outside containment. See UFSAR 
Section 9.5.1.2.1. Page 9.5.8, Para. 3 and response 
to Question 010.60 in the FSAR, which states 
"Standpipe and hose stations with sufficient hose 
will be provided outside the containment access to 
ensure that all areas of containment can be 
reached."

REMARKS

Standpipe and hose stations are provided in all plant 
areas except portions of the steam and radwaste 
tunnels and the primary containment. The pipe 
tunnels do not contain combustibles and the 
containment is inerted during normal plant 
operation.

Containment is inerted during normal operation. See 
UFSAR Section 9.5.9 describing the Containment 
Inerting System.
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E.    Hydrostatic Hose Tests

Fire  hose shall be hydrostatically tested at a 
pressure of 150 psi or 50 psi above maximum fire 
main operating pressure, whichever is greater. Hose 
stored in outside hose houses shall be tested 
annually. 

Interior standpipe hose shall be tested every three 
years.

F.   Automatic Fire Detection

Automatic fire detection systems shall be installed in 
areas of the plant that contain or present an 
exposure fire hazard to safe shutdown or safety 
related systems or components.

LASALLE CONFORMANCE

Comply. Refer to LMS-FP-7, "Fire Hose Hydrostatic 
Test".  Also SER 0519.

Step D.3 for ITS requires five years after purchase 
date and every two years thereafter.

Deviation- Accepted.

Deviation - Refer to SER, Supplement No. 2, 
Section 9.5.8, Article 3. 

REMARKS

Normal pressure is 136 psig. Fire hoses are 
hydrostatically tested to 250 psi, which is more than 
the required 50 psi above the normal system 
operating pressure. Hose in outside hose houses is 
tested annually.

Deviation accepted in the SER, Supplement No. 2, 
which states that the testing of interior hoses shall 
be performed no later than five years after purchase 
date, then at eight years and every two years 
thereafter.

Primary Reference - "Analysis of Fire Detector 
Locations at LaSalle County Station" reports No. 1 
through No. 4, dated February, March and May 
1984 and transmitted from T.E. Watts to G.J. 
Diederich with letter dated May 29, 1984.  See 
UFSAR Appendix H.3 (FHA) for provision of 
automatic detection systems.  

Zones 4A, 4B, 5C11 contain spot detection and the 
SSER states that a deviation is not required 
because they contain fire detection previously 
approved by the NRC.  Zones 2K/3K and 5B4 
contain no detection because of low combustibles.  
Refer to the November 3, 1981. letter from L.O. 
DelGeorge to A. Schwencer and the subsequent 
SER, Supplement No. 2, Section 9.5.8 for 
acceptance.
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These fire detection systems shall be capable of 
operating with or without offsite power.

G.  Fire Protection of Safe Shutdown Capability

1.    Fire protection features shall be provided for 
structures, systems and components important to 
safe shutdown. These features shall be capable of 
limiting fire damage so that:

a. One train of system necessary to achieve and 
maintain hot shutdown conditions from either the 
control room or emergency control station(s) is free 
of fire damage and

LASALLE CONFORMANCE

Comply. Refer to UFSAR Section 9.5.1.2.1, Page 
9.5-8, Para. 5 and original SER, Section 9.5.1.4, 
Para. 3

Comply.  Refer to FPR Sections H.4.2.38 for control 
room shutdown equipment availability in the event of 
a fire and H.4.2.44  and H.4.2.45 for remote 
shutdown panel equipment availability in the event 
of a fire. 

REMARKS

As described in the FPR Table H.3-1 & 
H.3.6.7, fire zone 6E contains spot detection and 
does not present an exposure hazard to safe 
shutdown or safety related equipment.  In addition, 
zones 5C5 and 5C8 contain cables for valves 1(2) 
B21-F021 which were analyzed because of potential 
spurious operation. However, as determined the 
UFSAR/FHA, fire  detection is not warranted in 
these zones based on the actual hazards (e.g. lack 
of combustibles) and because a redundant isolation 
valve is independent of these zones. 

The fire detection system is normally powered from 
120-Vac with automatic transfer to 125-Vdc on loss 
of power.

The manual operation identified in the FSAR 
Question 010.74 addresses the motor operated 
valves 1/2E12-F068A in fire zones 2I1 and 3I1. 
Those valves control the service water discharge for 
the RHR heat exchangers. The RHR system is not 
needed until 1 hours and 40 minutes after 
suppression pool heatup begins if the reactor is 
maintained at operating pressure by the SRV's. If 
there is no loss of offsite power, this valve is not 
needed until the unit is brought to cold shutdown. 
During this time either offsite power can be restored 
(if lost simultaneously with the fire), in which case 
reactor cooling can be provided using non-safety-
related equipment in
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b. Systems necessary to achieve and maintain 
cold shutdown from either the control or 
emergency control station(s) can be repaired 
within 72 hours

LASALLE CONFORMANCE

Comply.  

REMARKS

the turbine building; repairs can be made to 
components in either redundant RHR train; or the 
valve can be operated manually. This valve is 
located approximately 20 feet from redundant RHR 
system cables.  Because this valve is not needed for 
several hours as discussed above and can be 
manually operated, the separation was found to be 
acceptable as documented in the SER, Supplement 
No. 5, Section 9.5.4. Also refer to Attachment No. 2 
of the letter dated April 23, 1984 from T.E.Watts to 
G. J. Diederich, identifying that manual operation 
may be required for these valves.

The two areas where credit has been taken for 
repairs are identified in FPR Sections H.4.3 and 
H.4.5.

The repair in Section H.4.3 addresses the auxiliary 
electric equipment room's and control room's 
ventilation system equipment. In the letter dated 
November 3, 1981, from CECo to the NRC, CECo 
outlined the deviation. Subsequently, the SER, 
Supplement No.2, in  Section 9.5.8, under the Safe 
Shutdown section, stated, "We could not identify any 
deviation from our requirements. Therefore, we 
concluded that no deviations are required." Also 
refer to the original SER, Section 9.5.4, and 
Supplement No. 1 errata, which deleted fire zone 4B 
from Section 9.5.4.

The repair in Section H.4.5 addresses the 
realignment of the suction cooling valves 1(2)E12-
F009 and 1(2)B33-F023A located in the 
containment. These valves were not evaluated in 
the hot shutdown analysis and must be repositioned 
to shift the RHR system to the shutdown cooling 
mode after depressurization. Appendix R allows 72 
hours if a field repair to
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2.  Except as provided for in paragraph G.3 of this 
section, where cables or equipment, including 
associated non-safety circuits that could prevent 
operation or cause maloperation due to hot shorts, 
open circuits, or shorts to ground, of redundant 
trains of systems necessary to achieve and maintain 
hot shutdown conditions are located within the same 
fire area outside of primary containment, one of the 
following means of ensuring that one of the 
redundant trains is free of fire damage shall be 
provided:

LASALLE CONFORMANCE

Comply with intent: Refer to FPR Section H.4 for 
analysis demonstrating that one of the redundant 
trains of safe shutdown equipment is free of fire 
damage. 

REMARKS

the control cable becomes necessary. The reactor 
can be maintained at hot shutdown and eventually 
can be brought to cold shutdown by the continuation 
of this mode of operation.

The repair of 2B33-F023A is addressed in the J. W. 
Dingler letters to R. F. Janecek dated April 13, 1985 
and March 15, 1985.

Refer to Attachment Nos. 1 and 2 of the letter dated 
April 23, 1984 from T.E. Watts to G. J. Diederich 
identifying that a repair to the power and control 
cables or manual operation of these valves may be 
required.

Repair procedures have been developed and are 
available at the station.

For Current Transformer (CT) circuits for the 4kV 
breakers feeding 480 VAC SWGR 135X/Y (235X/Y), 
SWGR 136X/Y (236X/Y0, RHR 1A (2A) Pump and 
RHR 1B (2B) Pump may be susceptible to a hot 
short failure mode that would result in tripping the 
overcurrent relays associated with the circuits during 
a postulated fire in the control room.

LaSalle Station credits manual operator actions to 
defeat the overcurrent trips to the affected breakers 
in operating abnormal procedures LOA-FX-101 and
LOA-FX-201 during a control room fire where the 
equipment is locally operated. (Reference: IR # 
433828)



LASALLE COMPARISON TO 10CFR50 APPENDIX R  FPR Section 3
Page 16 of 46  

Rev. 8
10CFR 50  APPENDIX

a. Separation of cables and equipment and 
associated non-safety circuits of redundant 
trains by a fire barrier having a 3-hour rating. 
Structural steel forming a part of or supporting 
such fire barriers shall be protected to provide 
fire resistance equivalent to that required of the 
barrier;

LASALLE CONFORMANCE

Comply with intent: Rated fire barriers separating 
zones containing safe shutdown systems or 
equipment are adequate and acceptable for the 
hazards as originally approved in the FHA / UFSAR.  
For example, though the construction of a wall, floor 
or ceiling assembly is 3-hour rated (e.g., poured 
concrete or concrete block), certain components 
within the barrier may only be rated for 1.5 or 2 
hours (e.g., fire door with glazed window, structural 
steel fire proofing, etc.).  In addition, for the same 
reasons, a barrier may have different fire ratings on 
opposite sides of the barrier.    Refer to SER Section 
9.5.2 for barrier approval.  Also refer to  FSAR 
Question 010.34 

Comply: In zone 4E4 a three-hour fire wrap is 
provided to protect Division 3 cables associated with 
HPCS valve 2E22-F004.

Comply: In zone 4F3 a three-hour fire wrap is 
provided to protect Division 3 cables associated with 
HPCS valve 2E22-F004.

Comply: In zone 2F a three-hour fire wrap is 
provided to protect Division 3 cables associated with 
HPCS valve 1E22-F004.

Comply: In zone 2G a three-hour fire wrap is 
provided to protect Division 3 cables associated with 
HPCS valve 1E22-F004.

REMARKS

The acceptance criteria for fire rated barriers is 
shown in the response to the question 010.35 in the 
FSAR and briefly described below:

Doors - All doors are UL labeled, tested or reviewed 
to verify that their ratings are consistent with the 
barriers in which they are installed. Refer also to the 
Fire Test Report No. NC709-1, 83 NK28184 
prepared by U.L. for the 3-piece Pioneer door 
frames.

Steel - Pyrocrete 102: Primary design for floor 
assembly protection is based on UL D 901 & 902. 
When there is no exact application test, the amount 
of coverage used complied with the manufacturer's 
recommendations to meet the requirements of the 
hourly rating within each zone. Columns were 
covered in accordance with UL X-716 or X-719.

The structural steel is protected if both of the 
following two guidelines are met;

1.  The fire loading within the fire zone is greater 
than 10,000 Btu per square foot. 

2.  The collapse of structural steel affects safe 
shutdown.

The steel is coated to provide protection consistent 
with the fire loading within each fire zone; up to 
80,000 Btu per square foot equals 1-hour fire 
protection, up to 160,000 Btu per square foot equals 
2-hour fire protection and above 160,000 Btu per 
square foot equals 3-hour fire protection.
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For situations when the construction configuration 
differs from the U.L. tested details, a conservative 
thickness was installed per the manufacturer's 
recommendation. This approach is based upon the 
accepted practice in the oil refining industry.

When Unit 1 was fire protected, all exposed steel 
was protected. It was determined during the time of 
the Unit 1 Fire Protection installation that the 
auxiliary steel, steel that is not required for the 
support of the structure, need not be protected. 
Therefore, for Unit 2 some of the auxiliary steel was 
left uncoated.

Concrete Block Masonry - The hourly ratings are per 
the "Fire Resistance Rating" publication by the 
American Insurance Association.

Fire Dampers/Doors - These are approved and 
tested in accordance with UL-555 and UL-108.

Wall and Floor Penetration Seals- These are tested 
in accordance with ASTM E119. Refer to Section M 
of this report for additional information regarding the 
Fire Barrier Cable Penetrations Seal Qualification.

Koawool Insulation
A test was performed in 1979 to evaluate the 
performance of Koawool as a fire shield. The report, 
prepared by Construction Technology Laboratories, 
is entitled "Fire Protection Cable Tray Fire Test" and 
dated June 1979.   

Darmatt
TSI fire barriers have been replaced with Darmatt.  
The Darmatt installations at LaSalle were approved 
in the "SAFETY EVALUATION BY THE OFFICE OF 
NUCLEAR REACTOR REGULATION RELATED TO 
DARMATT KM-1 FIRE BARRIER SYSTEMS".
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Interam wrap
The 3M Interam Type E-54 fire wrap is an 
acceptable 1 hour and 3 hour fire barrier based on 
existing qualification reports and test data (ASTM E-
119 Fire Test, Hose Stream tests, etc.).  
Furthermore, the 3M Type E-54 fire wrap possesses 
endothermic properties and shall not be treated as a 
combustible.  Per the Technical Evaluation of 3M 
Interam one and three hour Fire Protective Wraps 
Applied to Electrical Circuits (June1999), the E-50 
series of 3M Interam base material has passed the 
ASTM E-136 testing requirements for 
noncombustible materials.  It has also passed the 
ASTM E-84 testing requirements for surface flame 
spread (with a flame spread rating of 0.7).  The 
ASTM E-136 testing was conducted at Omega Point 
Laboratories in January of 1995; project 14540-
99235 (CTP-2004) and the ASTM E-84 testing was 
conducted at Underwriter’s Laboratories report file 
R10125, project 82NK 21937.

It is recognized that deviations from the tested fire 
wrap configuration will occur.  Generic Letter 86-10 
also recognizes this fact and allows for technically 
justified deviations.  Any deviations that occur during 
the installation will be evaluated by engineering 
based on the criteria discussed in Generic Letter 86-
10 (e.g. continuity of the fire barrier, adequacy of the 
barrier thickness, etc) prior to acceptance of this 
installation
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b. Separation of cable and equipment and 
associated non-safety circuits of redundant trains by 
a horizontal distance of more than 20 feet with no 
intervening combustible or fire hazards. In addition, 
fire detectors and an automatic fire suppression 
system shall be installed in the fire areas; or

c.  Enclosure of cable and equipment and 
associated non-safety circuits of one redundant train 
in a fire barrier having a one-hour rating. In addition, 
fire detectors and an automatic fire suppression 
system shall be in the fire  area;

Inside non-inerted containments one of the fire 
protection means specified above or one of the 
following fire protection means shall be provided:

LASALLE CONFORMANCE

Comply with intent: Redundant cables in the reactor 
buildings are separated by approximately 20 to 50 
feet in various fire zones and automatic suppression 
is not provided.  However, as approved by the NRC 
in SSER 2 and SSER 5, the configuration is 
acceptable.    

Comply: In zone 5C11, a 1-hour fire wrap with 
automatic detection and suppression is provided in 
diesel generator corridors.  

Comply with intent: A 1-hour fire wrap is provided in 
fire zone 2F to ensure specific redundant cables are 
separated by at least 50 feet in the Unit 1 reactor 
building.

Comply: In zone 4D2 a one-hour fire wrap 
with automatic detection and suppression is 
provided to protect Division 3 cables 
associated with HPCS valve 2E22-F004.

Not Applicable

REMARKS

No fire zone utilizes this protection (e.g., 20 foot plus 
detection and suppression). The reactor building 
utilizes spatial separation without an automatic fixed 
fire suppression system (See SER, Supplement No. 
5, Section 9.5.4 and the November 3, 1981 letter 
from L. O. DelGeorge to A. Schwencer and the 
SER, Supplement No. 2.).

The only fire zones which utilize a type of this 
protection are:

5C11 - The diesel generator corridor for Units 1 and 
2.

2F - This is in the Unit 1 Reactor Building. One cable 
tray is located approximately 40 feet from a 
redundant cable. This cable tray was wrapped on all 
four sides with Kaowool to a point more than 50 feet 
away from the redundant cable. No suppression was 
installed. Refer to the November 3, 1981, letter from 
L.O. DelGeorge to A. Schwencer, Item 3b, and the 
subsequent SER, Supplement No. 2, Section 9.5.8, 
which responded that, "The applicant submitted 
deviations in this area, and we reviewed the 
information submitted. We could not identify any 
deviation from our requirements.  Therefore, we 
conclude that no deviations are required."

4D2 – This is the Unit 2 Division 2 Essential 
Switchgear Room.  Only Division 3 safety-related 
cables 2HP021 and 2HP022 are protected such that 
the function of HPCS valve 2E22-F004 may be 
credited given a fire in this zone.

Under normal operations the containment is inerted. 
Also see UFSAR Section 9.5.9 describing the 
Containment Inerting System.
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d.   Separation of cables and equipment and 
associated non-safety circuits of redundant trains by 
a horizontal distance of more than 20 feet with no 
intervening combustibles or fire hazards;

e.  Installation of fire detectors and an automatic fire 
suppression system in the fire area; or

f.    Separation of cables and equipment and 
associated non-safety circuits of redundant trains by 
a non-combustible radiant energy shield.

3.    Alternative or dedicated shutdown capability 
and its associated circuits, independent of cables, 
systems or components in the area, room or zone 
under consideration, shall be provided;

LASALLE CONFORMANCE REMARKS

LaSalle does not utilize dedicated shutdown 
capability. See Section 2.D of this report for the 
definitions of alternative and dedicated shutdown. 
For each fire zone utilizing alternative shutdown 
capability a brief description is summarized here and 
in the Safe Shutdown Analysis (SSA).
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a. Where the protection of systems whose function 
is required for hot shutdown does not satisfy the 
requirements of Para. G.2 of this section: or

b. Where redundant trains for systems required for 
hot shutdown located in the same fire area may be  
subject to damage from fire suppression activities or 
from the rupture or inadvertent operation of fire 
suppression systems.

In addition, fire detection and a fixed fire 
suppression system shall be installed in the area, 
room, or zone under consideration.

LASALLE CONFORMANCE

Comply: The following fire zones utilize alternative 
shutdown capability:

4C1 - Control Room
4E1 - AEER Unit1
4E2 - AEER Unit 2
5C11- Turbine Building Ground Floor –    
Elevation 710’ (EDG Corridors)

Comply:  Alternative shutdown capability is provided 
in the zones listed above.  A suppression effects 
analysis has been performed to ensure that the 
actuation of fire suppression systems in one zone 
does not affect independent safe shutdown 
components in another zone. See J.D. Behn to H. L. 
Massin letter dated January 3, 1987. For the EDG 
Corridors the suppression effects analysis covers 
the CO2 systems and the Spray System. 

Comply with intent: Fixed suppression systems are 
not installed in 4C1, 4E1, and 4E2. However, the 
Control Room configuration was accepted by the 
NRC in Section 9.5.6.1 of the OSER, and the AEER 
configurations were accepted in the 'errata" to 
Section 9.5.6.2 of the OSER.  Water suppression is 
installed in the EDG corridors to protect cables for 
the hazards that are present. 

REMARKS

Control Room - A fire in this fire zone could affect 
panels 1PM01J and 2PM01J. Each panel contains 
control and logic for the Division 1 and Division 2 
diesel generators. Therefore, local control capability 
independent of these panels is provided for the 
electrical controls.

Auxiliary Electric Equipment Room (Units 1 & 2) - A 
fire in this fire zone could affect both divisions of 
RHR. Therefore, separate controls independent of 
this fire zone are provided for the RHR B pump and 
the RHR C and D service water pumps.

All alternative shutdown circuits with transfer switch 
capability are provided with redundant fuses per 
NRC Information Notice 85-09.

EDG Corridors- A fire in this fire zone could cause 
all the CO2 suppression panels in the corridor to 
actuate. Once actuated, the CO2 panels spuriously 
close the associated EDG room ventilation making 
all EDGs on the affected unit inoperable. LOA-AP-
101(201) is used to crosstie to the unaffected unit.

UFSAR question 010.37 addresses runoff from fire 
protection systems for safety related equipment.  
UFSAR  Attachment J addresses the moderate 
energy line break analysis and any required spray 
shields.  The site suppression effects analysis in the 
fire protection report addresses inadvertent 
actuation of automatic fire suppression systems on 
safety-related equipment. 
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H. Fire Brigade

A site brigade trained and equipped for fire fighting 
shall be established to ensure adequate manual fire 
fighting capability for all areas of the plant containing  
structures, systems, or components important to 
safety.  

The fire brigade shall be at least five members on 
each shift.  

The brigade leader and at least two brigade 
members shall have sufficient training in or 
knowledge of plant safety-related systems to 
understand the effects of fire and fire suppressants 
on safe shutdown capability.

The qualification of fire brigade members shall 
include an annual physical examination to determine 
their ability to perform strenuous fire fighting 
activities.

The shift supervisor shall not be a member of the 
fire brigade.  The brigade leader shall be competent 
to assess the potential safety consequences for a 
fire and advise control room personnel.  Such 
competence by the brigade leader may be 
evidenced by possession of an operator's license or 
equivalent knowledge of plant safety-related 
systems.

LASALLE CONFORMANCE

Comply. Refer to CC-AA-211, "FIRE PROTECTION 
PROGRAM".  

Comply. Refer to  CC-AA-211, "FIRE PROTECTION 
PROGRAM". 

Comply.  Refer to OP-AA-201-005, "FIRE BRIGADE 
QUALIFICATION".  

Comply. Refer to OP-AA-201-005, "FIRE BRIGADE 
QUALIFICATION". 

Comply.  Refer to CC-AA-211, "FIRE PROTECTION 
PROGRAM", and OP-AA-201-005, "FIRE BRIGADE 
QUALIFICATION".

REMARKS

The fire brigade leader and at least two members 
are required to have completed Non-Licensed 
Operator Training or possess an equivalent level of 
knowledge obtained through other training and/or 
experience or possess a Reactor Operator License.  

Physical examinations are performed on an annual 
basis (e.g., once per calendar year) to determine the 
fire brigade members ability to perform strenuous 
activity.

The Fire Brigade does not include any members of 
the shift crew necessary for safe shutdown or other 
essential functions.  The Fire Brigade Leader is 
competent via training or knowledge, as described 
above, to advise control room personnel on the 
impact of the fire (e.g., equipment affected). 
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The minimum equipment provided for the brigade 
shall consist of personal  protection equipment such 
as turnout coats, boots, gloves, hard hats, 
emergency communications equipment, portable 
lights, portable ventilation equipment, and portable 
extinguishers.

Self-contained breathing apparatus using full-face 
positive-pressure masks approved by NIOSH 
(National Institute for Occupational Safety and 
Health-approval formerly given by the U.S. Bureau 
of Mines) shall be provided for fire brigade, damage 
control, and control room personnel.

At least 10 masks shall be available for fire brigade 
personnel.

Control room personnel may be furnished breathing 
air by a manifold system piped from a storage 
reservoir if practical.

Service or rated operating life shall be a minimum of 
one-half hour for the self-contained units.

At least a 1-hour supply of breathing air in extra 
bottles shall be located onsite for each self-
contained breathing unit.

LASALLE CONFORMANCE

Comply.  Refer to  "FIRE PLANS", Para. 4 and LMP-
FP-16, "FIRE BRIGADE EQUIPMENT 
AVAILABILITY CHECK".

Comply.  The fire brigade uses SCBA's that meet 
the intent. 

Comply.  Refer RP-LA-825-1002.

Comply. Refer to LRP-1310-2, "OPERATION AND 
USE OF THE CONTROL ROOM BREATHING AIR 
SYSTEM".

Comply.  Self-contained breathing apparatus 
(SCBA) are rated for at least 30 minutes (Refer to 
RP-LA-825-1002.

Comply.  Two extra bottles rated for at least 30 
minutes each are provided for each fire brigade 
SCBA RP-LA-825-1002.

REMARKS

Equipment for the fire brigade is staged throughout 
the plant. 
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In addition, an onsite 6- hour supply of reserve air 
shall be provided and arranged to permit quick and 
complete replenishment of exhausted supply air 
bottles as they are returned.

If compressors are used as a source of breathing 
air, only units approved for breathing air shall be 
used; compressors shall be operable assuming a 
loss of offsite power.

Special care must be taken to locate the compressor 
in areas free of dust and contaminants.

I.     Fire Brigade Training

The fire brigade training program shall ensure that 
the capability to fight potential fires is established 
and maintained. The program shall consist of an 
initial classroom instruction, fire fighting practice, 
and fire drills.

1.    Instruction

a.  The initial classroom instruction shall include:

(1)  introduction of the plant fire fighting plan with 
specific identification of each individual's 
responsibilities.

LASALLE CONFORMANCE

Comply. Refer to RP-LA-825-1002. This 
requirement is fulfilled by maintaining either an 
operable SCBA air compressor, a 6 hour supply of 
reserve air in the form of a cascade air cylinder 
charging system or a 6 hour supply of reserve air in 
the form of spare, sufficiently charged, NIOSH 
approved, SCBA air cylinders dedicated to fire 
fighting/damage control. 
.
Comply. The air compressor is "approved for use" to 
replenish supply air bottles, and is equipped with a 
cascade system to ensure the provision of reserve 
air in the event of a loss of off-site power.

Comply. The air compressor is equipped with an air 
filter and CO monitor to ensure air quality.

Comply. Refer to CC-AA-211 "FIRE PROTECTION 
PROGRAM", OP-AA-201-005, FIRE BRIGADE 
QUALIFICATION", OP-AA-201-003, 
"FIRE DRILL PERFORMANCE, and the Exelon Mid-
West Regional Operating Group (MWROG) Fire 
Brigade Training Manual.

Comply.  Refer to the Exelon MWROG Fire Brigade 
Training Manual and to Item 5 of the letter from L.O. 
DelGeorge to A. Schwencer dated November 3, 
1981, and the subsequent SER, Supplement No. 2. 
Section 9.5.8. Also refer to "Fire Plans", Para. 2.

REMARKS

This SER states: "In subsequent discussions with 
the applicant on its training program, we determined 
that the applicant's program did not deviate from our 
requirements. Therefore we find the fire brigade 
training program acceptable."

Paragraph 2 of "FIRE PLANS" states: "Since the 
Fire Brigade is versatile and well trained in the use 
of all plant fire fighting equipment, individual fire 
fighting duties are not pre-assigned.  These duties 
will be assigned as necessary by the fire chief either 
at the fire scene or while enroute to the fire scene."
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(2)  identification of the type and location of  fire 
hazards and associated types of fires that could 
occur in the plant.

(3)  The toxic and corrosive characteristics of 
expected products of combustion.

(4)   Identification of the location of fire fighting 
equipment for each fire area and familiarization with 
the layout of the plant, including access and egress 
routes to each area.

(5) The proper use of available fire fighting 
equipment and the correct method of fighting each 
type of fire. 

The types of fires covered should include fires in 
energized electrical equipment, fires in cables and 
cable trays, hydrogen fires, fires involving flammable 
and combustible liquids or hazardous process 
chemicals, fires resulting from construction or 
modifications (welding), and record file fires.

LASALLE CONFORMANCE

Comply. Refer to the Exelon MWROG Fire Brigade 
Training Manual. 

Comply. Refer to the Exelon MWROG Fire Brigade 
Training Manual. 

Comply. Refer to the Exelon MWROG Fire Brigade 
Training Manual. 

Comply. Refer to the Exelon MWROG Fire Brigade 
Training Manual. 

Comply. Refer to the Exelon MWROG Fire Brigade 
Training Manual. 

REMARKS

All types of fires are covered, although no specific 
emphasis is placed on fires resulting from welding 
and record files.
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(6)  The proper use of communication, fighting, 
ventilation, and emergency breathing equipment.

(7)  The proper method for fighting fires inside 
buildings and confined spaces.

(8)  The direction and coordination of the fire fighting 
activities (fire brigade leaders only).

(9)   Detailed review of fire fighting strategies and 
procedures.

(10)   Review of the latest plant modifications and 
corresponding changes in fire fighting plans.

NOTE:  Items (9) and (10) may be deleted from the 
training of no more than two of the non-operations 
personnel who may be assigned to the fire brigade.

LASALLE CONFORMANCE

Comply. Refer to the Exelon MWROG Fire Brigade 
Training Manual. 

Comply. Refer to the Exelon MWROG Fire Brigade 
Training Manual. 

Comply. Refer to the Exelon MWROG Fire Brigade 
Training Manual. 

Comply. Refer to the Exelon MWROG Fire Brigade 
Training Manual. 

Comply. Pre-plans are included in the refresher 
training provided in accordance with the Exelon 
MWROG Fire Brigade Training Manual.  Important 
plant modifications are covered in Non-Licensed 
Operator continuing training.

REMARKS
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b.  The instruction shall be provided by qualified 
individuals who are knowledgeable, experienced, 
and suitably trained in fighting the types of fires that 
could occur in the plant and in using the types of 
equipment available in the nuclear power plant.

c.  Instruction shall be provided to all fire brigade 
members and fire brigade leaders.

d. Regular planned meetings shall be held at least 
every 3 months for all brigade members to review 
changes in the fire protection program and other 
subjects as necessary.

e.  Periodic refresher training sessions shall be held 
to repeat the classroom instruction program for all 
brigade members over a two-year period. These 
sessions may be concurrent with the regular 
planned meetings.

2.   Practice

Practice sessions shall be held for each shift fire 
brigade on the proper method of fighting the various 
types of fires that could occur in a nuclear power 
plant. These sessions shall provide brigade 
members with experience in actual fire 
extinguishment and the use of emergency breathing 
apparatus under strenuous conditions encountered 
in fire fighting. These practice sessions shall be 
provided at least once per year for each fire brigade 
member.

LASALLE CONFORMANCE

Comply.  Refer to OP-AA-201-005, "Fire Brigade 
Qualification," for instructor qualifications. In 
addition, training may also be provided by the Site 
Fire Marshal who is knowledgeable and experienced 
in fighting the types of fires that could occur in the 
plant. 

Comply. Refer to OP-AA-201-005, "Fire Brigade 
Qualification".

Comply.  Regular meetings are held in conjunction 
with fire drill critiques, quarterly refresher training 
sessions, and NLO continuing training.  Also refer to 
Item 5 of the letter from L.O. DelGeorge to A. 
Schwencer dated November 3, 1981, and the 
subsequent SER, Supplement No. 2. Section 9.5.8. 

Comply. Refer to OP-AA-201-005, Fire Brigade 
Qualification" and the Exelon MWROG Fire Brigade 
Training Manual.  Also refer  to Item 5 of the letter 
from L.O. DelGeorge to A. Schwencer dated 
November 3, 1981, and the subsequent SER, 
Supplement No. 2. Section 9.5.8. Also refer to OP-
AA-201.

Comply.  Refer to OP-AA-201-005, Fire Brigade 
Qualification".  Also refer to Item 5 of the letter from 
L.O. DelGeorge to A. Schwencer dated November 
3, 1981, and the subsequent SER, Supplement No. 
2. Section 9.5.8. 

REMARKS

The SER states: "In subsequent discussions with 
the applicant on its training program, we determined 
that the applicant's program did not deviate from our 
requirements. Therefore we find the fire brigade 
training program acceptable."

See previous remark.  In addition, the plant fire 
brigade training / qualification program is more 
comprehensive than that originally approved in the 
SER.

This SER states: "In subsequent discussions with 
the applicant on its training program, we determined 
that the applicant's program did not deviate from our 
requirements. Therefore we find the fire brigade 
training program acceptable."
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3.  Drills

a.  Fire brigade drills shall be performed in the plant 
so that the fire brigade can practice as a team.

b.  Drills shall be performed at regular intervals not 
exceed 3 months for each shift fire brigade.

Each fire brigade member should participate in each 
drill, but must participate in at least two drills per 
year.

A sufficient number of these drills, but not less than 
one for each shift fire brigade per year, shall be 
unannounced to determine the fire fighting 
readiness of the plant fire brigade, brigade leader, 
and fire protection systems and equipment.

Persons planning and authorizing an unannounced 
drill shall ensure that the responding shift fire 
brigade members are not aware that a drill is being 
planned until it is begun. Unannounced drills shall 
not be scheduled closer than four weeks.

At least one drill per year shall be performed on a 
"back shift" for each shift fire brigade.

LASALLE CONFORMANCE

Comply. Refer to OP-AA-201-003, "Fire Drill 
Performance".

Comply.  Refer to OP-AA-201-003, "Fire Drill 
Performance".  Also refer to Item 5 of the letter from 
L.O. DelGeorge to A. Schwencer dated November 
3, 1981, and the subsequent SER, Supplement No. 
2. Section 9.5.8. 

Comply. Refer to OP-AA-201-005, "Fire Brigade 
Qualification".

Comply. Refer to OP-AA-201-003, "Fire Drill 
Performance".

Comply. Refer to OP-AA-201-003, "Fire Drill 
Performance".

Comply. Refer to OP-AA-201-003, "Fire Drill 
Performance".

REMARKS

OP-AA-201-003 provides the direction and 
methodology for conducting drills so the brigade can 
practice as a team.

Fire drills are conducted quarterly for each 
operations shift brigade.

OP-AA-201-005 requires participation in at least two 
drills for a member to maintain qualified for the 
upcoming calendar year.

At least one drill each year is unannounced for each 
shift brigade.

Unannounced drills are not announced to the fire 
brigade members prior to performing the drill and  
are not scheduled closer than four weeks apart for 
each shift brigade.
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c.  The drills shall be preplanned to establish the 
training objectives of the drill

and shall be critiqued to determine how well the 
training objectives have been met.

Unannounced drills shall be planned and critiqued 
by members of the management staff responsible 
for plant safety and fire protection.

Performance deficiencies of a fire brigade or of 
individual fire brigade members shall be remedied 
by scheduling additional training for the brigade or 
members. Unsatisfactory drill performance shall be 
followed by repeat drill within 30 days.

d. At 3-year intervals, a randomly selected 
unannounced drill shall be critiqued by qualified 
individuals independent of the licensee's staff. A 
copy of the written report from such individuals shall 
be available for NRC review.

e.  Drills shall as a minimum include the following:

(1) Assessment of fire alarm effectiveness, time 
required to notify and assemble fire brigade, and 
selection, placement and use of equipment, and fire 
fighting strategies.

LASALLE CONFORMANCE

Comply. Refer to OP-AA-201-003, "Fire Drill 
Performance".

Comply. Refer to OP-AA-201-003, "Fire Drill 
Performance".

Comply. Refer to OP-AA-201-003, "Fire Drill 
Performance".

Comply. Refer to OP-AA-201-003, "Fire Drill 
Performance".

Comply. Refer to OP-AA-201-003, "Fire Drill 
Performance".

Comply. Refer to OP-AA-201-003, "Fire Drill 
Performance".

REMARKS

All drills are critiqued by the Fire Marshal (or 
designee) and Operations Shift Personnel.

Deficiencies are required to be corrected 
immediately following the drill (e.g., during the 
critique) or tracked to resolution.  Unacceptable 
performance requires remediation within 30 days.
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(2)  Assessment of each brigade member's 
knowledge of his or her role in the fire fighting 
strategy for the area assumed to contain the fire.

Assessment of the brigade member's conformance 
with established fire fighting procedures and use of 
fire fighting equipment, including self-contained 
emergency breathing apparatus, communication 
equipment, and ventilation equipment to the extent 
practicable.

(3)  The simulated use of fire fighting equipment 
required to cope with the situation and type of fire 
selected for the drill.

The area and type of fire chosen for the drill should 
differ from those used in the previous drill so that 
brigade members are trained in fighting fires in 
various plant areas.

The situation selected should simulate the size and 
arrangement of a fire that could reasonably occur in 
the area selected, allowing for fire development due 
to the time required to respond, to obtain equipment 
and organize for the fire assuming loss of automatic 
suppression capability.

LASALLE CONFORMANCE

Comply. OP-AA-201-003, "Fire Drill Performance".

Comply. Refer to OP-AA-201-003, "Fire Drill 
Performance".

Comply. Refer to OP-AA-201-003, "Fire Drill 
Performance".

Comply. Refer to OP-AA-201-003, "Fire Drill 
Performance".  (Section 4.9)

Comply. Refer to OP-AA-201-003, "Fire Drill 
Performance".

REMARKS

  Drill records validate this requirement



LASALLE COMPARISON TO 10CFR50 APPENDIX R  FPR Section 3
Page 31 of 46  

Rev. 8
10CFR 50  APPENDIX

(4) Assessment of brigade leader's direction of the 
fire fighting effort as to thoroughness, accuracy, and 
effectiveness.

4.  Records

Individual records of training provided to each fire 
brigade member, including drill critiques, shall be 
maintained for at least three years to ensure that 
each member receives training in all parts of the 
training program. These records of training shall be 
available for NRC review.

Retraining or broaden training for fire fighting within 
buildings shall be scheduled for all those brigade 
members whose performance records show 
deficiencies.

J. Emergency Lighting

Emergency lighting units with at least an 8-hour 
battery power supply shall be provided in all areas 
needed for operation of safe shutdown equipment 
and in access and egress routes thereto.

LASALLE CONFORMANCE

Comply. Refer to OP-AA-201-003, "Fire Drill 
Performance".

Comply. Refer to OP-AA-201-003, "Fire Drill 
Performance."

Comply. Refer to OP-AA-201-003, "Fire Drill 
Performance".

Comply:  Emergency lighting units with at least an 8-
hour battery power supply are provided in areas 
needed for operation of safe shutdown equipment 
and in access and egress routes thereto

REMARKS

Training records are maintained by the Training 
Department.  Drill records are forwarded to Central 
File.  

Unacceptable performance requires remediation,  
including additional training, if necessary.

Refer to TRM 3.7.n.2
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K.  Administrative Controls

Administrative Controls shall be established to 
minimize fire hazards in areas containing structures, 
systems, and components important to safety.

These controls shall establish procedures to:

1.  Govern the handling and limitations of the use of 
ordinary combustible materials, combustible and 
flammable gases and liquids, high efficiency 
particulate air and charcoal filters, dry ion exchange 
resins, or other combustible supplies in safety-
related areas.

2.  Prohibit the storage of combustibles in safety-
related areas or establish designated storage areas 
with appropriate fire protection.

3.  Govern the handling of and limit transient fire 
loads such as combustible and flammable liquids, 
wood, and plastic products, or other combustible 
materials in buildings containing safety-related 
systems or equipment during all phases of operating 
and especially during maintenance, modification, or 
refueling operations.

LASALLE CONFORMANCE

Refer to the documents listed below.

Comply. Refer to OP-AA-201-009, Control of 
Transient Combustible Material and response to 
Question 010.61 in the FSAR.

Comply. Refer to OP-AA-201-009, Control of 
Transient Combustible Material.

Comply. Refer to OP-AA-201-009, Control of 
Transient Combustible Material and response to 
Question 010.39 in the FSAR.

Comply. Refer to OP-AA-201-009, Control of 
Transient Combustible Material.

Comply. Refer to OP-AA-201-009, Control of 
Transient Combustible Material.

REMARKS

LaSalle County Station has established procedures 
to control the use of flammable liquids, lumber and 
other combustibles, welding and cutting, 
housekeeping and cleanliness and other potential 
fire hazards. Detailed fire fighting strategies have 
been developed for fire zones which contain or 
expose safety-related equipment.
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4.  Designate the onsite staff member responsible 
for the inplant fire protection review of proposed 
work activities to identify potential transient fire 
hazards and specify required additional fire 
protection in the work activity procedure.

5.  Govern the use of ignition source by use of a 
flame permit system to control welding, flame 
cutting, brazing, or soldering operations. A separate 
permit shall be  issued for each area where work is 
to be done.

If work continues over more than one shift, the 
permit shall be valid for not more than 24 hours 
when the plant is operating or for the duration of a 
particular job during plant shutdown.

6.  Control the removal from the area of all waste, 
debris, scrap, oil spills, or other combustibles 
resulting from the work activity, immediately 
following completion of the activity, or at the end of 
each work shift, whichever comes first.

7.  Maintain the periodic housekeeping inspections 
to ensure continued compliance with these 
administrative controls.

LASALLE CONFORMANCE

Comply.  Refer to CC-AA-211, "FIRE PROTECTION 
PROGRAM". Fire Marshals role is in OP-AA-101-
103, "Roles and Responsibilities of Off-Shift 
Personnel". 

Comply.  Refer to OP-AA-201-004, "Fire Prevention 
for Hot Work" and OP-AA-201-006, Control of 
Temporary Heat Sources.

Comply.  Refer to OP-AA-201-004, "Fire Prevention 
for Hot Work".

Comply.  Refer to OP-AA-201-001, "Fire Marshal 
Tours" only requires weekly tours, MA-AA-716-026, 
"STATION HOUSEKEEPING MATERIAL 
CONDITION PROGRAM."

Comply.  Refer to MA-AA-716-026, "STATION 
HOUSEKEEPING MATERIAL CONDITION 
PROGRAM".

REMARKS

The onsite staff member responsible for the in-plant  
review of proposed work to ensure fire protection 
and administrative control requirements are 
identified and adhered to is the Maintenance 
Planner and Work Supervisor, with support from the 
Fire Marshal, as necessary.

Brazing is covered under open flame. Soldering is 
covered under OP-AA-201-006.

Hot work permits are required to be re-authorized 
every shift.

Also refer to OP-AA-201-009 section B.8 for removal 
of material at the end of each shift. 
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8. Control the use of specific combustibles in safety-
related areas during maintenance, modification, or 
refueling operations (such as laydown blocks or 
scaffolding) shall be treated with flame retardant.

Equipment or supplies (such as new fuel) shipped in 
untreated combustible packing containers may be 
unpacked in safety-related areas if required for valid 
operating reasons. However, all combustible 
materials shall be removed from the area 
immediately following the unpacking.

Such transient combustible material, unless stored 
in approved containers, shall not be left unattended 
during lunch breaks, shift changes, or other similar 
periods.

Loose combustible packing material such as wood 
or paper excelsior, or polyethylene sheeting shall be 
placed in metal containers with tight-fitting self-
closing metal covers.

9.  Control actions to be taken by an individual 
discovering a fire. For example, notification of 
control room, attempt to extinguish fire, and 
actuation of local fire suppression systems.

LASALLE CONFORMANCE

Comply.  Refer to OP-AA-201-009, “Control of 
Transient Combustible Material”.

Comply.  Refer to OP-AA-201-009, “Control of 
Transient Combustible Material”.

Comply.  Refer to OP-AA-201-009, “Control of 
Transient Combustible Material”.

Comply.  Refer to OP-AA-201-009, “Control of 
Transient Combustible Material”.

Comply.  Refer to LAP 911-1, "REPORTING 
EMERGENCIES" .  In addition, general actions upon 
fire discovery are covered during NGET training. 

REMARKS

Small amounts of combustibles are treated as 
transients

Small amounts of combustibles are treated as 
transients
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10.  Control actions to be taken by the control room 
operator to determine the need for brigade 
assistance upon report of a fire or receipt of alarm 
on control room annunciator panel, for example, 
announcing location of fire over PA system, 
sounding fire alarms, and notifying the shift 
supervisor and the fire brigade leader of the type, 
size, and locations of the fire.

11.  Control actions to be taken by the fire brigade 
after notification by the control room operator of a 
fire; for example, assembling in a designated 
location, receiving directions from the fire brigade 
leader, and discharging specific fire fighting 
responsibilities including selection and 
transportation of fire fighting equipment to fire 
location, selection of protective equipment, 
operating instructions for use of fire suppression 
systems, and use of preplaned strategies for fighting 
fires in specific areas.

12.  Define the strategies for fighting fires in all 
safety-related areas and areas presenting a hazard 
to safety-related equipment. These strategies shall 
designate:

a. Fire Hazards in each area covered by the specific 
prefire plans.

LASALLE CONFORMANCE

Comply. Refer to LOA-FP-001, 101, and 201.  

Comply. Refer to LOA-FP-001, 101 & 102.  Pre-
plans are provided for use by the Fire Brigade 
Leader.

Comply.  Refer to LaSalle Pre-Fire Plans.

Comply. Refer to LaSalle Pre-Fire Plans.

REMARKS

Since the Fire Brigade is versatile and well trained in 
the use of all plant fire fighting equipment, individual 
fire fighting duties are not pre-assigned.  These
duties will be assigned as necessary by the fire chief 
either at the fire scene or while enroute to the fire 
scene.
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b.  Fire extinguishers best suited for controlling the 
fires associated with the fire hazards in that area 
and the nearest location of these extinguishants.

c.  Most favorable direction from which to attack a 
fire in each area in view of ventilation direction, 
access hallways, stairs and doors that are most 
likely to be free of fire, and best station or elevation 
for fighting the fire.

All access and egress routes that involve locked 
doors should be specifically identified in the 
procedure with the appropriate precautions and 
methods for access specified.

d. Plant systems that should be managed to reduce 
the damage potential during a local fire and the 
location of local and remote controls for such 
management (e.g., any hydraulic or electrical 
systems in the zone covered by the  specific fire 
fighting procedure that could increase the hazards in 
the area because of over pressurization or electrical 
hazards).

e. Vital heat-sensitive system components that need 
to be kept cool while fighting a local fire. Particularly 
hazardous combustibles that need cooling should be 
designated. 

LASALLE CONFORMANCE

Comply. Refer to LaSalle Pre-Fire Plans.

Comply. Refer to LaSalle Pre-Fire Plans.

Comply. Refer to LaSalle Pre-Fire Plans.

Comply. Refer to LaSalle Pre-Fire Plans.

Comply. Refer to LaSalle Pre-Fire Plans.

REMARKS
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f.  Organization of fire fighting brigades and the 
assignment of special duties according to job title so 
that all fire fighting functions are covered by any 
complete shift personnel complement. These duties 
include command control of the brigade, 
transporting fire suppression and support equipment 
to the scenes, applying the extinguishment to the 
fire, communication with the control room, and 
coordination with outside fire departments.

g.  Potential radiological and toxic hazards in fire 
zones.

h. Ventilation system operation that ensures desired 
plant air distribution when the ventilation flow is 
modified for fire containment or smoke clearing 
operations.

i. Operations requiring control room and shift 
engineer coordination or authorization.

j.  Instructions for plant operators and general plant 
personnel during fire.

L.  Alternative and Dedicated Shutdown Capability

1. Alternative or dedicated shutdown capability 
provided for a specific fire area shall be able to (a) 
achieve and maintain subcritical reactivity conditions 
in the reactor;

LASALLE CONFORMANCE

Comply with intent.  Refer to LAP 200-2, Operations 
Shift Compliment and Functions.

Comply. Refer to LaSalle Pre-Fire Plans.

Comply. Refer to LaSalle Pre-Fire Plans.

Comply. Refer to LaSalle Pre-Fire Plans.

Comply.  Refer to LOA-FP-101(201)

Comply. Refer to FPR Section H.4, "SAFE 
SHUTDOWN ANALYSIS", Subsections H.4.1.2, 
H.4.1.3(a), H.4.2, H.4.3 and Tables H.4-1, H.4-3, 
H.4-7, and SSER 0 through 8.  For the EDG 
Corridors refer to Subsection H.4.2.57 and FPR 
Section 6, Attachment A. 

REMARKS

Since the Fire Brigade is versatile and well trained in 
the use of all plant fire fighting equipment, individual 
fire fighting duties are not pre-assigned.  These 
duties will be assigned as necessary by the fire chief 
either at the fire scene or while enroute to the fire 
scene.

See Section 2.D of this report for the definitions of 
Alternative and Dedicated Shutdown Capability.
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(b) maintain reactor coolant inventory; (c) achieve 
and maintain hot standby conditions for a PWR (hot 
shutdown for a BWR); (d) achieve cold shutdown 
conditions within 72 hours; and (e) maintain cold 
shutdown conditions thereafter. During the postfire 
shutdown, the reactor coolant system process 
variables shall be maintained within those predicted 
for a loss of normal a.c. power and the fission 
product boundary integrity shall not be affected; i.e., 
there shall be no fuel clad damage, rupture of any 
primary coolant boundary, or rupture of the 
containment boundary.

2.  The performance goals for the shutdown 
functions shall be:

a.  The reactivity control function shall be capable of 
achieving and maintaining cold shutdown reactivity 
conditions.

b. The reactor coolant makeup function shall be 
capable of maintaining the reactor coolant level 
above the top of the core for BWR's and within the 
level indication in the pressurizer for PWR's.

LASALLE CONFORMANCE

Comply. Refer to FPR Sections H.4.1.1, second 
half, item a (for hot shutdown), H.4.1.5, item d, FPR 
H.4.5.  For a fire in an EDG Corridor, FPR Section 6, 
Attachment A provides details for maintaining the 
reactivity conditions. 

Comply.  Refer to FPR Sections H.4.1.1, second 
half, item c, and H.4.2, item a. For a fire in an EDG 
Corridor, FPR Section 6, Attachment A provides 
details for maintaining the reactor coolant makeup 
function. 

REMARKS

Credit is taken for reactor trip and verification of 
control rod insertion in the control room.  Reactor 
trip can be initiated and verified prior to evacuation, 
should it be necessary. If a fire directly affects the 
control rod drive circuits, the reactor can be scramed 
by opening or checking open the output breakers for 
the RPS MG sets and the alternative power supply 
at the local panels. Opening of the RPS MG sets' 
output breakers will also close the main steam 
isolation valves. For a fire in a EDG Corridor, hot 
shutdown is achieved by automatic reactor scram 
with full isolations from the Main Control Room. 

RCIC and HPCS maintain reactor water level and 
aid in removing heat initially. For a fire in a EDG 
Corridor, RCIC and the Safety Relief Valves (i.e. 
ADS) are used to maintain hot shutdown by 
controlling reactor vessel level and pressure. RCIC 
would be manually started from the Main Control 
Room or auto start on a reactor water low level 
signal. 
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c.  The reactor heat removal function shall be 
capable of achieving and maintaining decay heat 
removal. For a fire in an EDG Corridor, FPR Section 
6, Attachment A provides details for maintaining the 
heat removal function. 

d. The process monitoring function shall be capable 
of providing direct readings of the process variables 
necessary to perform and control the above 
functions.  For a fire in an EDG Corridor, FPR 
Section 6, Attachment A provides details for 
maintaining the process monitoring function. 

e. The supporting functions shall be capable of 
providing the process cooling, lubrication, etc., 
necessary to permit the operation of equipment 
used for safe shutdown functions.

LASALLE CONFORMANCE

Comply.  Refer to FPR Sections H.4.1.1, second 
half, item b, and H.4.2, items b and c. For a fire in a 
EDG Corridor, FPR Section 6, Attachment A 
provides details for maintaining the heat removal 
function. AC power to equipment necessary for 
achieving and maintaining cold shutdown 
established by cross-tying the opposite unit SAT or 
EDG in accordance with LOA-AP-101(201).

Comply. Refer to Generic Letter 84-09, Section 1X, 
"INSTRUMENTATION NECESSARY FOR 
ALTERNATIVE SHUTDOWN".

Item a - Reactor Water Level and Pressure.
Refer to Tables H.3-103, H.4-104 and 105 in the 
FPR and Sections H.4.4.1 and H.4.4.2.

Item b - Suppression pool level and temperature.
Refer to the SER, Supplement No. 7, Section 
9.5.6.1 and Tables H.4-107 and 108 in the FPR and 
Sections H.4.4.3 and H.4.4.4.

Item c - Emergency or isolation condenser.
Not applicable to LSCS.

Item d - Diagnostic instrumentation for shutdown 
systems. Refer to Table H.4-106 in the FPR.

Item e - Level indication for all tanks used.
Level indication for the cycled condensate storage 
tank is addressed in procedure LOP-RX-03 and 
FPR H.4.4.6.1.  The diesel oil day tank's level 
transmitters are included in the safe shutdown 
analysis.  Refer to FPR Table H.4-106, and FPR 
H.4.4.6.2.

Comply.  Supporting functions are included in the 
components listed in Tables H.4.2 through H.4.7 of 
the FPR. Essential cables for these support 
functions were considered in the analysis.

REMARKS

ADS/SRV controls reactor pressure and transfers 
the decay heat to the suppression pool to heat up. 
The RHR system cools the suppression pool and 
transfers the heat to the RHR service water system 
via the RHR heat exchanger.  For a fire in a EDG 
Corridor, RHR will be used in the same manner 
except power to the opposite unit SAT or EDG in 
accordance with LOA-AP-101(201).

Major supporting functions include the following:  
The diesel generators supply electrical power to the 
ESF switchgear in the event of a loss of offsite 
power. Ventilation systems will maintain 
environmental conditions of various spaces where 
safety-related equipment is located. Refer to the 
FPR, Section H.4.2. For a fire in a EDG Corridor, 
power to the opposite unit SAT or EDG in 
accordance with LOA-AP-101(201). 
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3.  The shutdown capability for specific fire areas 
may be unique for each such area, or it may be one 
unique combination of systems for all such areas. In 
either case, the alternative shutdown capability shall 
be independent of the specific fire area(s) and shall 
accommodate post fire conditions where offsite 
power is not available for 72 hours.

Procedures shall be in effect to implement this 
capability.

4. If the capability to achieve and maintain cold 
shutdown will not be available because of fire 
damage, the equipment and systems comprising the 
means to achieve and maintain the hot standby or 
hot shutdown condition shall be capable of 
maintaining such conditions until cold shutdown can 
be achieved. If such equipment and systems will not 
be capable of being powered by both onsite and 
offsite electric power systems because of fire 
damage, an independent onsite power system shall 
be provided.  

The number of operating shift personnel, exclusive 
of fire brigade members, required to operate such 
equipment and systems shall be onsite at all times. 

LASALLE CONFORMANCE

Comply.  Refer to FPR, Section H.4.1.1, last 
paragraph, and Sections H.4.1.2, H.4.3 and H.4.4. 
and H.4.1.5.c For a fire in a EDG Corridor, FPR 
Section 6, Attachment A provides details for safe 
shutdown capability. AC power to equipment 
necessary for achieving and maintaining cold 
shutdown established by cross-tying the opposite 
unit SAT or EDG in accordance with LOA-AP-
101(201).

Comply, Specific post fire safe shutdown procedures 
have been developed for the Control Room and 
AEER. LOA-FX-101(201). For a fire in a EDG 
Corridor, AC power to equipment necessary for 
achieving and maintaining cold shutdown 
established by cross-tying the opposite unit SAT or 
EDG in accordance with LOA-AP-101(201).

Comply. Refer to FPR, Section H.4.5, "COLD 
SHUTDOWN ANALYSIS". For a fire in a EDG 
Corridor, FPR Section 6, Attachment A provides 
details for achieving cold shutdown. AC power to 
equipment necessary for achieving and maintaining 
cold shutdown established by cross-tying the 
opposite unit SAT or EDG in accordance with LOA-
AP-101(201).

Comply. Refer to CC-AA-211, "FIRE PROTECTION 
PROGRAM".

REMARKS

The only fire zones where alternative shutdown 
capability is credited are the following:

4C1 - Control Room
4E1 - Auxiliary Electric Equipment Room Unit 1
4E2 - Auxiliary Electric Equipment Room Unit 2
5C11- Turbine Building Ground Floor –Elevation 
710’ (EDG Corridors)
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5.  Equipment and systems comprising the means to 
achieve and maintain cold shutdown conditions shall 
not be damaged by fire; or the fire damage in such 
equipment and systems shall be limited to that the 
systems can be made operable and cold shutdown 
can be achieved within 72 hours.

Material for such repairs shall be readily available 
onsite and procedures shall be in effect to 
implement such repairs.

If such equipment and systems used prior to 72 
hours after the fire will not be capable of being 
powered by both onsite and offsite electrical power 
systems because of fire damage an independent 
onsite power system shall be provided. Equipment 
and systems used after 72 hours may be powered 
by offsite power only.

LASALLE CONFORMANCE

Comply.  Refer to FPR, Safe Shutdown Analysis 
Section H.4.5

Comply: Required repair material is readily available 
and periodically checked in accordance with LOS-
FX-A1,and repair procedures are provided.

Comply. Refer to FPR Safe Shutdown Analysis, 
section H.4

REMARKS
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6.  Shutdown systems installed to ensure post fire 
shutdown capability need not be designed to meet 
seismic Category 1 criteria, single failure criteria, or 
other design basis accident criteria, except where 
required for other reasons, e.g., because of interface 
with an impact on existing safety systems, or 
because of adverse valve actions due to fire 
damage.

7.  The safe shutdown equipment and systems for 
each fire area shall be known to be isolated from 
associated non-safety circuits in the fire areas so 
that hot shorts, open circuits, or shorts to ground in 
the associated circuits will not prevent operation of 
the safe shutdown equipment.

The separation and barriers between trays and 
conduits containing associated circuits of one safe 
shutdown division and trays and conduits containing 
associated circuits or safe shutdown division cables 
from the redundant division, or the isolation of these 
associated circuits from the safe shutdown 
equipment, shall be such that a postulated fire 
involving associated circuits will not prevent safe 
shutdown.

LASALLE CONFORMANCE

Comply. Refer to FPR Sections H.4.1.5 "BASIS 
AND ASSUMPTIONS", first paragraph.

Comply. Refer to FPR Section H.4.2, page H.4-5, 
third paragraph from top and original SER, Section 
9.5.3, last paragraph.

Comply:  LaSalle has coordinated fault protection. 
Therefore, there are no common power source or 
common  enclosure-associated circuits. Potential 
spurious valve operations have been analyzed. 
Refer to the letters from J.W. Dingler to R.F. 
Janecek dated April 3, 1985 and March 15, 1985 
and FPR Section H.4.2. Spurious operation of 
breakers is addressed in the safe shutdown 
procedures LOA-FX-101(201). Associated circuit 
concerns are addressed in the letter from 
C.H.Furlow to H.L Massin dated April 6, 1987.

REMARKS

These references state that cables which are not 
needed for either the basic or alternate shutdown 
modes but which have a common power source or a 
common raceway with cables needed for safe 
shutdown have coordinated short circuit protection 
such that the open, ground or hot short of these 
cables will not affect the shutdown system for which 
a common power source or common raceway is 
shared.
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M.  Fire Barrier Cable Penetration Seal Qualifiaction

Penetration seal designs shall utilize only 
noncombustible materials and shall be qualified by 
tests that are comparable to tests used to rate fire 
barriers.

The acceptance criteria for the tests shall include:

1. The cable fire barrier penetration seal has 
withstood the fire endurance test without passage of 
flame or ignition of cables on the unexposed side for 
a period of time equivalent to the fire resistance 
rating required of the barrier:

2.  The temperature levels recorded for the 
unexposed side are analyzed and demonstrate that 
the maximum temperature is sufficiently below  the 
cable insulation ignition temperature; and

3. The fire barrier penetration seal remains intact 
and does not allow projection of water beyond the 
unexposed surface during the hose stream test.

N.  Fire  Doors

Fire doors shall be self-closing or provided with 
closing mechanisms and shall be inspected semi-
annually to verify that automatic hold-open, release, 
and closing mechanisms and latches are operable.

LASALLE CONFORMANCE

Comply. Refer to FPR Subsections H.1.2.c, SER 
9.5.2.1  and the response to Question 010.35, Part 3 
in the FSAR.

Comply. Refer to FPDDP Volume 3, Book 3, Tab V 
for the listing of TECH-SIL, BISCO and TRANSCO 
Test Reports.

Comply. Refer to the FMR Report No. 0F0A1C, 
Para. 1.6.2

Comply. Refer to the FMR Report No.0F0A1C, 
Para. 1.6.2

Comply. Refer to UFSAR, Section 9.5.1.1.3, the 
letter from C. E. Sargent to A. Schwencer dated 
December 18, 1981, and the LSCS Technical 
Requirements Manual  section 3.7.0.5

REMARKS

Refer to the letter from T.E. Watts to C. W. 
Schroeder dated January 9, 1984.  Penetration 
seals at LaSalle are comprised of standard industry 
fire stop materials (i.e., gypsum, cerafiber, grout, 
silicone foam, etc.).  In accordance with the June 24, 
1983 letter from ComEd to Region III, installed 
penetration seal configurations are either identical or 
similar to at least one tested configuration. 
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One of the following measures shall be provided to 
ensure they will protect the opening as required in 
case of fire:

1.  Fire doors shall be kept closed and electrically 
supervised at a continuously manned location;

2.  Fire doors shall be locked and inspected weekly 
to verify that the doors are in the closed position.

3.  Fire doors shall be provide with automatic hod-
open and release mechanisms and inspected daily 
to verify that doorways are free of obstructions; or

4.  Fire doors shall be kept closed and inspected 
daily to verify that they are in the closed position.

The fire brigade leader shall have ready access to 
keys for any locked fire doors.

Areas protected by automatic total flooding gas 
suppression systems shall have electrically 
supervised self-closing fire doors or shall satisfy 
option 1 above.

LASALLE CONFORMANCE

Comply: The TRM 3.7.o ensures that fire rated 
doors in fire barriers separating safety related fire 
areas or separating portions of redundant systems 
important to safe shutdown within a fire area are 
verified operable by:  

 Verifying the operability of the fire door 
supervision system by performing a channel 
functional test at least once per 31 days.

 Verifying the position of each locked closed fire 
door at least once per 7 days. TRM 3.7.0.3

 Verifying that doors with automatic hold-open 
and release devices are free of obstructions at 
least once per 24 hours. TRM 3.7.0.2

 Verifying the position of each closed fire door at 
least once per 24 hours. TRM 3.7.0.1

Comply. Fire brigade leader has a key to locked fire 
doors in the power block.

Comply with intent:  

REMARKS
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The only safe shutdown / safety related areas 
protected with total flooding CO2 are the Diesel 
Generator Rooms.  

The doors opening to the day tank rooms are 
locked.

The two small doors leading to the ventilation ducts 
(779 and 780) in Unit 1 and all five roll-up doors 
(469, 471, 477, 503, and 505) are locked. 

The three self-closing fire doors located between the 
DG rooms (470, 474, 504) are unlocked to allow for 
personnel safety egress.  The three self-closing fire 
doors leading from the DG rooms to the corridors 
(475, 476, 506) are locked on the side leading into 
the diesel generator rooms.  For reasons of safety 
egress, personnel are allowed to exit into the diesel 
generator corridor.  

The five hatches (one in each DG room) have 
electronic surveillance. These position switches 
have been tied into the DG rooms ventilation 
system's local control panels and the control panel is 
checked routinely during shiftly rounds.

REMARKS

As a result of the personnel safety concerns, not all 
doors in the DG rooms are locked or electrically 
supervised.  However, the doors are controlled in 
accordance with the TRM (e.g., previous TS) 
surveillance criteria, and NRC acceptance for fire 
door supervision documented in Section 9.5.8 of 
SSER 2 acknowledges that fire doors controlled in 
accordance with the TS surveillance requirements is 
acceptable (e.g., satisfies the intent of Appendix R 
Section III.N.)  Therefore, no deviation to III.N exists. 
(Refer to FPR Change # LF2000-001)
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O.  Oil Collection System for Reactor Coolant Pump

The reactor coolant pump shall be equipped with an 
oil collection system if the containment is not inerted 
during normal operation. The oil collection system 
shall be so designed, engineered, and installed that 
failure will not lead to fire during normal or design 
basis accident conditions and that there is 
reasonable assurance that the system will withstand 
the Safe Shutdown Earthquake.

Such collection systems shall be capable of 
collecting lube oil from all potential pressurized and 
unpressurized leakage sites in the reactor coolant 
pump lube oil systems. Leakage shall be collected 
and drained to a vented closed container that can 
hold the entire lube oil system inventory. A flame 
arrestor is required in the vent if the flash point 
characteristics of the oil present the hazard of fire 
flashback. Leakage points to be protected shall 
include lift pump and piping, overflow lines, lube oil 
cooler, oil fill and drain lines and plugs, flanged 
connections on oil lines, and lube oil reservoirs 
where such features exist on the reactor coolant 
pumps. The drain lines shall be large enough to 
accommodate the largest potential oil leak. 

LASALLE CONFORMANCE

Not Applicable

REMARKS

The containment is inerted during normal operation. 
Refer to the UFSAR, Section 9.5.9, describing the 
Containment Inerting System.
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4. Safe Shutdown Timelines

1. Safe Shutdown Timelines Description
2. 72 Hr. Timeline  (Figure 4-1, page 1 of 4) 
3. Timeline for Operator No. 1  (Figure 4-1, page 2 of 4)
4. Timeline for Operator No. 2  (Figure 4-1, page 3 of 4)
5. Timeline for Operator No. 3  (Figure 4-1, page 4 of 4)
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Figure 4-1, Page 1 of 4
72-Hour Safe Shutdown Timeline

Main Control Room Fire and Evacuation Scenario 
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Figure 4-1, Page 2 of 4
72-Hour Safe Shutdown Timeline

Main Control Room Fire and Evacuation Scenario 
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72-Hour Safe Shutdown Timeline
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Main Control Room Fire and Evacuation Scenario
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4-2 Rev  8

Staffing Requirements for Post-Fire Safe Shutdown

With respect to manpower for post fire safe shutdown, the most limiting scenario that can 
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5. NFPA Code Conformance

1. LaSalle NFPA Code List 
2. LaSalle NFPA Code Deviation Summary Matrix
3. Deleted Deviations (Attachment A)



LaSalle Fire Protection Report Revision 8
LaSalle NFPA Code Deviation Summary Matrix

Code of Record Index

5- 1 - 1

NFPA
CODE

EDITION TITLE

4 1971 Organization for Fire Service

4A 1969 Fire Department Organization

6 1974 Industrial Fire Loss Prevention

7 1974 Fire Emergencies Management

8 1974 Management Responsibility for Effects of Fire on Operations

10 1975 Portable Fire Extinguishers

11 1975 Foam Extinguishing Systems

11A 1970 High Expansion Foam Systems

11B 1074 Synthetic Foam and Combined Agent Systems

12 1973 Carbon Dioxide Extinguishing Systems

12A 1973 Halogenated Fire Extinguishing Agent Systems - Halon 1301

12B 1973 Halon 1211 Systems

13 1976 Installation of Sprinkler Systems

13A 1981 Recommended Practice for the Inspection, Testing and Maintenance of 
Sprinkler Systems

14 1974 Installation of Standpipe and Hose Systems

15 1973 Water Spray Fixed Systems for Fire Protection

16 1973 Foam Water Sprinkler and Spray Systems

20 1974 Installation of Centrifugal Fire Pumps

24 1973 Outside Protection

26 1958 Supervision of Valves

27 1975 Private Fire Brigades

30 1973 Flammable and Combustible Liquids Code

37 1975 Installation and Use of Stationary Combustion Engines and Gas 
Turbines

50A 1973 Gaseous Hydrogen Systems
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LaSalle NFPA Code Deviation Summary Matrix

Code of Record Index

5- 1 - 2

NFPA
CODE

EDITION TITLE

51B 1971 Cutting and Welding Processes

69 1973 Explosion Prevention Systems

70 1980 National Electrical Code

72D 1975 Installation, Maintenance and Use of Proprietary Protective Signaling 
Systems

72E 1974 Automatic Fire Detectors

80 1975 Fire Doors and Windows

94A 1975 Installation of Air Conditioning and Ventilating Systems

92M 1972 Waterproofing and Draining of Floors

197 1966 Training Standard on Initial Fire Attack

204 1968 Guide for Smoke and Heat Venting

220 1975 Building Construction - Standard Types

232 1975 Protection of Records

232 1980 Protection of Records

251 1972 Fire Tests, Building Construction and Materials

253 1978 Floor Radiant Panel Test

258 1976 Measuring Smoke Generated by Solid Materials

259 1976 Potential Heat, Building Materials

803 1978 Fire Protection for Nuclear Power Plants

1962 1979 Care, Use and Maintenance of Fire Hose Including Connections and 
Nozzles

1976 NFPA Handbook, 14th Edition
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Deviation
Number

Paragraph
Number

Paragraph not in Compliance Justification / Resolution Resolved
or

Justified

Action
Required

4 LSCS utilized this document as a guide along with many 
others during the formulation of the fire brigade training 
program and fire protection program.  This document is 
designed for "Public", Private," and "Industrial" Fire 
Departments.  LSCS has an "Industrial Fire Brigade" which 
is governed by NFPA 27.  NFPA 4 does not apply 
specifically to LSCS.

x

4A This code was not reviewed since it is not applicable to 
LSCS.

x

6 This code was not reviewed since it is not applicable to 
LSCS.  This code is no longer published by NFPA.

x

7 LSCS uses no dedicated fire vehicles. x
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8 IV

IV.d

Loss Evaluation

The starting point for the flow of this management 
information on loss possibilities should be in a 
summary prepared for each operating department, 
plant, or property.  The summary would start 
with a list of buildings or operating units.  Such a 
list would not attempt to show every building and 
would simply ignore small buildings and small 
operating units which could hardly affect major 
operations of the enterprise.  For each of these 
buildings or units, the following information 
should be shown.

Approximate Value of Building and Contents. For 
this purpose it is not necessary to have exact 
figures, but simply figures close enough to show 
the order of loss possibility. 

Dollar values are not placed on equipment.  However, the 
loss of equipment would be insignificant to the amount of 
money required to purchase replacement power.  This 
paragraph is not valid for power plant concerns.

x

10-1 1-4.3
1-4.4
1-4.8
3-2
3-3

Refer to Code of Record.  This deviation replaces 
original deviations 10-1 through 10-4.

In general, fire extinguishers are provided in accordance 
with NFPA 10 requirements (i.e., conspicuously located, 
readily accessible, along normal path of travel, mounted at 
a height in accordance with their style and weight, and 
appropriate class for the required hazards).  In addition, 
accessibility is informally monitored and corrected by the 
site Fire Marshal during periodic plant tours, fire 
extinguishers are not required or credited to ensure post fire 
safe shutdown, therefore, any minor deviations regarding 
extinguisher provision are acceptable. 

x
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10-6 4-3.1 Frequency.  Extinguishers shall be inspected 
monthly, or at more frequent intervals when 
circumstances require.

Extinguishers in high radiation areas are inspected 
on a 24-month schedule. This is an acceptable 
deviation to ensure personnel exposure is 
maintained ÒALARA.Ó

10-7 4-4.1 Frequency.  Extinguishers shall be subjected to 
maintenance not more than one year apart or 
when specifically indicated by an inspection.

1) Extinguishers in high radiation areas are inspected 
on an 24-month schedule. This is an acceptable 
deviation to ensure personnel exposure is 
maintained " ALARA." 

2) LaSalle adopts a requirement from NFPA 10-2002 
Standard for Portable Fire Extinguishers.  The 
hydrostatic retest shall be conducted within the 
calendar year of the specified test interval.  In no 
case shall an extinguisher be recharged if it is 
beyond its specified retest date.

x

11 This code was not reviewed.  There are no foam systems 
installed at LSCS.

x

11A This code was not reviewed.  There are no high expansion 
foam systems installed at LSCS.

x

11B This code was not reviewed.  There is no synthetic foam 
and combined agent systems installed at LSCS.

x
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  12-4 171 Inspection and Tests.  At least annually, all 
carbon dioxide systems shall be thoroughly 
inspected and tested for proper operation by 
competent personnel.

CO2 systems are thoroughly tested every 24 months.  An 
24-month rather than annual surveillance frequency is an 
acceptable deviation because:

 Every 24 months, a system functional test (i.e., puff 
test) is performed for both systems protecting both 
safety and non-safety systems.  This includes both total 
flooding systems and hose reel stations, and ensures the 
system is thoroughly tested for proper operation.  In 
addition, the valves are verified to cycle properly and 
all electrical actuation/alarms are checked.  

 Annual inspections are not practical with the plant 
running on an 24-month cycle.

 The 24-month frequency satisfies current ATR and 
NEIL, and original Technical Specification, criteria for 
demonstrating operability.

 CO2 systems related to the VD dampers are thoroughly 
tested every 48 months.  Performing a 48-month 
surveillance rather than annual surveillance frequency 
is an acceptable deviation because LaSalle damper 
testing frequencies are based on results of Performance 
Based Evaluations such as EC 362093 and EC 362029.  
Each change in surveillance test frequency results in an 
effectiveness evaluation to review changes in failure
rates based on the frequency of the surveillance.  Since 
the failure rates have remained under 1% the deviation 
is acceptable. 

x
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12-8 221

2211

231

235

2351

Enclosure.  Under this class of protection a 
reasonably well enclosed space is assumed in 
order to minimize the loss of the extinguishing 
medium.  The area of allowable unencloseable 
openings depends upon the type of combustibles 
involved.

For flash or surface-type fires such as will be 
present with flammable liquids, the total square 
foot area of unencloseable openings not exceeding 
3 percent of the cubic foot volume of the space or 
10 percent of the total square foot area of all sides 
top and bottom of the enclosure, whichever is 
smaller, shall be compensated for by additional 
carbon dioxide as specified in Subsection 2351.  If 
this area is exceeded, the system shall be tested to 
assure proper performance.

General.  The quantity of carbon dioxide for 
surface type fires is based on average conditions 
assuming fairly prompt extinguishment.  A 
reasonable allowance for normal leakage is 
included in the basic volume factors but 
corrections shall be made for the type material 
involved and any other special conditions.

Special Conditions.  Additional quantities of 
carbon dioxide shall be provided to compensate 
for any special condition that may adversely affect 
the extinguishing efficiency.

Any openings that cannot be closed at the time of 
extinguishment shall be compensated for by the 
addition of not less than 1 pound of carbon 
dioxide per square foot of opening.  This amount 
of carbon dioxide shall be applied through the 
regular distribution system.  See Subsection 2211.

The diesel generator rooms comply with this section.  The 
exciter enclosures allow leakage, however, the leakage is 
acceptable because:

 The volume of the exciter enclosure is small (i.e. 
approximately 2,500 ft3.) with respect to the larger 
hazards protected by the quantity of CO2 (i.e., EDG 
Rooms), which are approximately 25,000 ft3.  

 The quantity of CO2 maintained on-site is sufficient 
for extended manual discharges in the exciter which 
compensate for the leakage.

 A fire involving the exciter has no impact on post fire 
safe shutdown.  

Note:  The DG Room CO2 Concentration tests results can
be located in procedure SD-FP-101 for Unit 1 and SD-FP-
201 for Unit 2.

x
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12-8
(Continued)

251

253

2531

2532

2533

2534

General.  The distribution system for applying 
carbon dioxide to enclosed hazards shall be 
designed with due consideration for the materials 
involved and the nature of the enclosure since 
these items may required various discharge times 
and rates of application.

Extended Rate of Application.  Where leakage is 
appreciable and the design concentration must be 
obtained quickly and maintained for an extended 
period of time, carbon dioxide provided for 
leakage compensation may be applied at a reduced 
rate.

This type of system is particularly applicable to 
enclosed rotating electrical apparatus, such as 
generators, motors and convertors, but it may also 
be used on ordinary total flooding applications 
where suitable.

The minimum design concentration shall be 
obtained within the time limits specified in Section 
252.

The extended rate of discharge shall be sufficient 
to maintain the minimum concentration.

For enclosed rotating electrical equipment a 
minimum concentration of 30% shall be 
maintained for the deceleration period, but not 
less than 20 minutes.
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12A-1 1140 Duration of Protection.  It is important that an 
effective agent concentration not only be achieved 
but that it be maintained for a sufficient period of 
time to allow effective emergency action by 
trained personnel.  This is equally important in all 
classes of fires since a persistent ignition source 
(e.g., an arc, heat source, oxyacetylene torch or 
"deep seated" fire) can lead to a reoccurrence of 
the initial event once the agent has dissipated.  
Halon extinguishing systems normally provide 
protection for a period of minutes but are 
exceptionally effective for certain applications.  
Water supplies for standard sprinklers, on the 
other hand, are normally designed to provide 
protection for one-half to 4 hours duration but 
sprinklers may be less effective in controlling 
many fires.  The designer, the buyer, and the 
emergency force in particular should be fully 
aware of the advantages and limitations of each, 
the residual risks being assumed and the proper 
emergency procedures.

The test results for the QA archives room system indicate 
that the Halon concentration attained at 13 feet above the 
floor (the approximate height of the combustibles) was 
5.7%.  The concentration was maintained above 5% for 
about 2.5 minutes.  Chemetron and Viking provided the 
information and calculations for the QA archives room, 
which was approved by NML (the insurance company). In 
addition, a fire in the QA archives room has no impact on 
post fire safe shutdown.  Therefore, this deviation is 
acceptable and no further action required.

The Halon Concentration Test results are located in 
procedure LST 84-38.

x
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12A-3 1340 Approval of Installations.  The completed system 
shall be tested by qualified personnel to meet the 
approval of the authority having jurisdiction.  
These tests shall be adequate to determine that the 
system has been properly installed and will 
function as intended.  Only listed or approved 
equipment and devices shall be used in the 
system.

The tests performed for the QA archive room system was 
acceptable to NML.  However, they indicated that the 
Halon 1301 concentration was not adequate at the height of 
the combustibles.  Also, the control panel is not UL listed 
for agent releasing-type systems. 

Refer to justification for deviation 12A-1 regarding 
acceptability of the concentration.  The control panel uses a 
custom design relay panel to release the halon.  This entire 
system is functionally tested periodically to demonstrate 
operability.  

Therefore, the control panel is acceptable.

x
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12A-4 1420 Automatic Detection.  Automatic detection shall 
be by any listed or approved method or device 
that is capable of detecting and indicating heat, 
flame, smoke, combustible vapors, or an 
abnormal condition in the hazard such as process 
trouble that is likely to produce fire.

Smoke detectors for the QA Archives system are not in 
accordance with NFPA 72E-1974.  The detectors for this 
system are located in the path of the supply airflow into the 
room (i.e., air velocity greater than 100 fpm).  The two 
smoke detectors were relocated to where the ambient air 
velocity does not exceed 100 fpm.  There is still a strong 
airflow through the room, however, the configuration is 
acceptable because the facility is also protected by an on-
site fire brigade and a fire in the QA archives room has no 
impact on post fire safe shutdown.

x
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12A-5 1431 Operation shall be by listed or approved 
mechanical, electrical, or pneumatic means.  An 
adequate and reliable source of energy shall be 
used.

There is no indication that the manual/electric discharge 
devices for the QA archives room are UL or FM 
Approved.  Although they are not UL Listed, these 
discharge devices have adequate testing and maintenance to 
ensure system function.   Therefore,  the deviation is 
acceptable and no further action is necessary.

x
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12A-6 1434 The normal manual control for actuation shall be 
located so as to be conveniently and easily 
accessible at all times, including the time of fire.  
This control shall cause the complete system to 
operate in its normal fashion.

The OR system has its manual actuation device located in 
the protected area.  Although the OR systems manuals are 
located to be seen during egress, they may not be accessible 
during a fire.  However, all paper is located in metal storage 
cabinets, the room and building is not normally occupied, the 
facility is also protected by an on-site fire brigade, and a fire 
in the OR room has no impact on post fire safe shutdown.  
Therefore, this deviation is acceptable.

x
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12A-9 1440 Supervision.  Supervision of automatic systems is 
advisable where the possible loss because of any 
delay in actuation may be high and/or where the 
detection or control systems are so extensive and 
complex that they cannot be readily checked by 
visual or other inspection.  Where supervision is 
provided, it shall be so arranged that there will be 
immediate indication of failure.  The extent and 
type of supervision shall be approved by the 
authority having jurisdiction.

QA Archives halon release solenoid circuits are not 
supervised (OR circuits are supervised).  This is not a 
recommendation and not a requirement.  Manual release 
stations are only pilot light supervised.  No trouble sounder 
is activated to call attention to this failure.  This deviation is 
acceptable because:

 It is not a requirement that the solenoid circuits be 
supervised.  

 Fire detection circuits are supervised with alarm and 
annunciation in the main control room.  The control 
room operator would send the fire brigade to the area 
immediately.  Any additional action would be done by 
the fire brigade.

 A fire in any area protected by halon has no impact on 
post fire safe shutdown.

x

12A-11 1452 Alarms shall be provided to give positive warning 
of a discharge or pending discharge where a 
hazard to personnel may exist.

Indicating devices are provided in the corridor outside the 
QA archives room.   This deviation is acceptable because:

 The room is normally unoccupied.

 The hazard is appropriately labeled with warning signs.

 The pre-discharge alarm in the corridor can be heard 
inside the room.

x

12A-14 1510 Quantities.  The amount of Halon 1301 in the 
system shall be at least sufficient for the largest 
single hazard protected or group of hazards which 
are to be protected simultaneously.

Refer to Deviation 12A-1 for justification. x
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12A-16 1631 The piping system shall be securely supported 
with due allowance for agent thrust forces, 
thermal expansion and contraction and shall not 
be subjected to mechanical, chemical, vibration or 
other damage.  ANSI B-31.1.0 shall be consulted 
for guidance on this matter.  Where explosions 
are likely, the piping shall be attached to supports 
that are least likely to be displaced.

The intent of this section is to ensure that rigid hangers are 
used.  For the QA system piping above the ceiling is 
supported by C-Clamps and a threaded rod.  A rigid hanger 
is provided at the beginning and end of the pipe.  The 
remainder of the hangers are not rigid hangers.  The OR 
system is adequately supported.  Therefore, the supports 
are acceptable.

x

12A-17 1653 Discharge nozzles shall be permanently marked to 
identify the nozzle and to show the equivalent 
single orifice diameter regardless of shape and 
number of orifices.  This equivalent diameter 
shall refer to the orifice diameter of the 
"standard" single orifice type nozzle having the 
same flow rate as the nozzle in question.  The 
marking shall be readily discernible after 
installation.  The "standard" orifice is an orifice 
having a rounded entry with coefficient of 
discharge not less than 0.98 and flow 
characteristics as given in Table 2.  For 
equivalent orifice diameters, the code given in 
Table 1 may be used.

The OR systems nozzle codes do not agree with the as-built 
drawing codes.  The nozzles were tested during the pre-op 
(i.e., as installed condition), therefore, this deviation is 
acceptable.

x
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12A-23 2420 Solid Surface Fires.  Almost all flammable solids 
begin burning on the surface.  In many materials, 
such as unfilled plastics (without filler materials), 
surface combustion is the only type that occurs.  
These fires are readily extinguished with low 
concentrations, (e.g. 5%) of Halon 1301.  
Although glowing embers may remain at the 
surface of the fuel following extinguishment of 
flames, these embers will be completely 
extinguished within a short time (e.g. 10 minutes) 
provided the Halon 1301 concentration is 
maintained around the fuel for this time.  (Called 
"soaking" time).

The archives room system did not maintain concentration 
longer than 2.5 minutes at high elevations where hazards 
are present.  See Deviation 12A-1for justification.

x

12A-24 2510 Halon 1301 concentration requirements 
established in Sections 2300 and 2400 are 
converted into agent weight requirements through 
mathematical computations considering the 
volume of the hazard and the specific volume of 
superheated Halon 1301 vapor.  In addition to the 
concentration requirements, additional quantities 
of agent may be required to compensate for 
unencloseable openings, forced ventilation or 
other special conditions which would affect the 
extinguishing efficiency.

Even though tests were performed and accepted by NML, 
the test results were not in compliance for the QA systems.  
See Deviation 12A-1 for justification.

x
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12A-27 1715 At least semi-annually, the weight and pressure of 
refillable containers shall be checked. If a 
container shows a loss in net weight of more than 
5 percent or a loss of pressure (adjusted for 
temperature) of  more than 10 percent, it shall be 
refilled or replaced.

Halon tests are conducted annually under LaSalle 
surveillance LMS-FP-17. See EC 396738 for the 
evaluation.

x

12B This code was not reviewed.  There are no Halon 1211 
Systems installed at LSCS.

x

13-3 1-9.1 Working plans shall be submitted for approval to 
the authority having jurisdiction before any 
equipment is installed or remodeled.

Viking never submitted new calculations and as-builts to 
NML for approval prior to the changes.  Plans and/or 
calculations have been reviewed by qualified fire protection 
engineers.  Refer to "Evaluation of LaSalle County Station 
Fire Protection Water Distribution and Standpipe Systems," 
dated February, 1984.

x
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13-4 3-7.2 For sprinklers in storage racks, see NFPA Std. 
rack storage of materials, No. 231C-1974.

Zone 9E (i.e., Old Service Building basement) contains a 
rack storage system.  Review of NFPA 231C was not 
performed at the request of H.L. Massin, Commonwealth 
Edison and B.L. Pandit, S&L.  Since there is no rack 
storage in areas containing safety related equipment or 
cables, or areas containing equipment required for post fire 
safe shutdown, no further action is required.

x

13-8 3-10.3.1

3-10
.3.3.2

Auxiliary drains shall be provided when a change 
in piping direction prevents drainage of sections 
of branch lines or mains through the main drain 
valve.

When capacity of trapped sections of pipe is more 
than 5 gallons, the auxiliary drain shall consist of 
a 1-inch valve complete with nipple and cap or 
brass plug.

The 1-inch valve is not provided in the plant, e.g., the 
machine shop sprinkler system.  This system provides 
coverage for different elevations and drains through a plug.  
Since water damage is not a concern, system is capable of 
being drained through the plug.

x

13-9 3-10.4.4 Drain pipes when exposed shall be fitted with a 
turned down elbow.

Drain pipe extending through wall from the Tech. Support 
Building is not provided with an elbow.  This deviation 
because it does not impact system operability and/or post 
fire safe shutdown.

x
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13-10 3-12.1.3 If fittings are of cast iron, extra heavy pattern 
shall be used in sizes larger than 2" where the 
normal pressure in the piping system exceeds 175 
psi.

Numerous gages on the system side of the alarm check 
valve sometimes indicate pressures above 175 psig.  Refer 
to PIF L1997-2502 and Chron DG97-001168 for 
justification.

Certain F-1 and G-1 wet pipe Alarm Valves have an 
alternate detail per mod EC# 338219 to install a 1/8" hole 
in the clapper for pressure relief.  Since the valve was not 
tested with the hole, the UL listing is void. As evaluated in 
EC# 338219 and associated safety evaluation screening, the 
function of the valve is not impaired.     

Therefore, this deviation is acceptable. 

x
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13-11 3-13.1.1

3-13.2.1

3-13.2.2

All valves on connections to water supplies and in 
pipes to sprinkler shall be approved indicating 
valves, unless a non-indicating valve, such as an 
underground gate valve with approved roadway 
box complete with tee wrench is accepted by the 
authority having jurisdiction.

Each system shall be provided with an approved 
indicating valve so located as to control all 
sources of water supply except fire department 
connections when arranged as specified in 2-7-3.

At least one approved indicating valve shall be 
installed in each source of water supply except 
fire department connections.

The OS&Y valves are not approved;  valves are adequate 
for service because:

 They a commercial grade.

 Properly maintained to provide reasonable assurance of 
operability (i.e., cycled and lubricated annually).

 A single valve failure will not result in the failure of 
the fire protection water supply.

Certain F-1 and G-1 wet pipe Alarm Valves have an 
alternate detail per mod EC# 338219 to install a 1/8" hole 
in the clapper for pressure relief.  Since the valve was not 
tested with the hole, the UL listing is void. As evaluated in 
EC# 338219 and associated safety evaluation screening, the 
function of the  valve is not impaired.     

Therefore, this deviation is acceptable .  

x

13-12 3-14.6.1 On branch lines there shall be at least one hanger 
on each length of pipe except as provided in 
paragraphs 3-14.6.2 to 3-14.6.6 inclusive.

Numerous deficiencies exist with missing hangers.  Refer to 
the "Sprinkler System Hanger Walkdown Report" (LAP-
220-5, Attachment B, Operability Concern Screening 
Form), Rev. 0 (1) dated March 26 (27), 1997 for 
justification of "as-built" hanger deviations for sprinkler 
systems protecting areas containing safety related 
equipment.  Hanger deficiencies in other areas are 
acceptable because:

 A fire in the area has no impact post fire safe 
shutdown.

 Sprinkler systems are visually inspected periodically.

 The sprinkler systems are periodically tested in their 
"as-built" condition to demonstrate operability. 

x
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13-14 3-14.6.3 The unsupported length between the end sprinkler 
and the last hanger shall not be more than 36 
inches for 1 inch pipe or 48 inches for 1-1/4 inch 
pipe.  When these limits are exceeded, the pipe 
shall be extended beyond the end sprinkler and 
supported by an additional hanger.

Zones 9C2 and 9C1 have unsupported pipe which requires 
additional hangers.  These zones do not contain safety 
related equipment and have no impact on post fire safe 
shutdown.  See Deviation 13-12 for justification.

x

13-17 3-15.8 Sprinklers which are so located as to be subject to 
mechanical injury shall be protected with 
approved guards.

Guards are not provided for sprinklers under the day tanks.  
This deviation is acceptable because the possibility of 
sprinkler damage is reduced by the limited space beneath 
the tank.

x
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13-18 4-1.1.1 The basic principles for providing proper 
protection are namely:...(3) minimum interference 
to discharge patterns by beams, bracing, girders, 
trusses, piping, lighting fixtures, and air 
conditioning ducts.

Timbers, uprights, hangers, piping, lighting 
fixtures, ducts, etc. are likely to interfere with the 
proper distribution of water from sprinklers.  
Therefore, sprinklers should be so located or 
spaced that any interference is held to a minimum.  
The required clearance between such members 
and sprinklers is dependent upon the size of the 
obstruction to water distribution.  The clearances 
should not be less than those specified between 
sprinklers and truss members in paragraphs 4-
2.4.1 and 4-2.4.5.

Sprinkler discharge patterns are partially obstructed in 
certain areas.  Sprinklers are for area protection and not for 
localized coverage.  As such the following deviations were 
noted:

1)  In the technical support building, the muffler and the 
light will obstruct coverage in both rooms. Building 11 
houses the TSC diesel and the security diesel in separate 
rooms with each room protected by a complete area 
automatic sprinkler system.  There are four heads total in 
each room.  The spacing of the sprinklers within each room 
provide adequate overlapping coverage for the entire room 
despite the partial obstruction by the exhaust mufflers.  The 
suspended lighting will not impeded sprinkler discharge.  
Adequate protection and coverage is provided for the 
hazard and the rooms. 

2)  In Zone 6B2, the first sprinkler line south of Column 19 
is directly over a cable tray.  The third line north of 
Column 17 is directly over an HVAC duct. In the Radwaste 
bldg. zone on elev. 706', sprinklers are provided at ceiling 
level above the cable tray and HVAC duct.  Sprinklers on 
adjacent branch lines are unobstructed and provide adequate 
coverage to the floor area.  This arrangement provides 
adequate protection at the ceiling level and for the floor 
area below.

3)  In Zone 9C2, HVAC ductwork blocks coverage along 
Column 29 and from BB to DD.  The line at the midpoint 
between CC and DD is obstructed by an HVAC duct. In the 
old Service bldg. on elev. 710', the storeroom area is 
protected by a complete area automatic sprinkler system.  
There are three branch lines covering the entire storeroom.  
Sprinklers on the center branch line are situated above 
HVAC ducts, however, the adjacent branch lines provide 
adequate coverage for the floor area below.  This 
arrangement provides adequate protection for the 
storeroom.

x
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13-18
(Continued) 4)  In Zone 7C1, a large junction box, located adjacent to 

the second sprinkler on the line west of Column N, will 
obstruct coverage. In the HPCS fuel oil storage tank room, 
complete area automatic sprinkler protection is provided.  
There is one sprinkler head with a partially obstructed spray 
pattern in the far west end of the room, however, adjacent 
sprinklers to the north, south and the east will provide 
adequate coverage for the hazards, transfer pump & storage 
tank, and the room.

5)  In Zone 7C2, a piece of double-channel unistrut 
adjacent to the sprinkler on the northwest corner of the 
room obstructs coverage. In the Div. 2 DG fuel oil storage 
tank room, complete area automatic sprinkler protection is 
provided.  There is one sprinkler head adjacent to a hanger 
that may partially obstruct the spray pattern in the far 
northwest corner of the room. Adjacent sprinklers to the 
south and east will provide adequate coverage for the 
hazards, transfer pump & storage tank, and the room.

6) In Zone 7C3, same comment as in (5) above. In the 
Div. 1 DG fuel oil storage tank room, complete area 
automatic sprinkler protection is provided.  Obstruction by 
hangers or conduit are minimal and will not impede 
adequate sprinkler spray coverage for the hazards, transfer 
pump & storage tank, and the room.

7)  In the diesel generator corridor, cable trays prevent 
coverage to the floor. The Unit 1 and 2 DG corridors are 
protected by ceiling level automatic sprinklers that extend 

down into the cable trays and below a large 4' wide 
HVAC duct. This arrangement provides adequate coverage 
for the protected hazard which is the cable trays.
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13-18
(Continued)

8)  The Unit 1 (A) diesel fire pump room in the lake 
screenhouse has a fire protection line immediately below 
the sprinkler line.  The A diesel fire pump room is 
protected by a complete area sprinkler system consisting of 
two rows of sprinklers.  One branch line is situated directly 
above a 12" fire main and has a partially obstructed head in 
the vicinity of the muffler.  The 12" fire main does not 
impede the sprinkler spray pattern.  Adjacent sprinklers 
will provide adequate coverage in the vicinity of the 
muffler.  This arrangement provides adequate protection for 
the hazard and the room.

9)  In the Unit 2 (B) diesel fire pump room, the diesel 
exhaust muffler blocks sprinkler coverage. The B diesel fire 
pump room is protected by a complete area sprinkler 
system consisting of two rows of sprinklers.  One branch 
line has a partially obstructed head in the vicinity of the 
muffler.  Adjacent sprinklers will provide adequate 
coverage in the vicinity of the muffler.  This arrangement 
provides adequate protection for the hazard and the room.

10)  In Zone 2G, the railroad access trackway, sprinklers 
are located 6 inches above the cable tray.  Supports for 
equipment and angle irons also obstruct coverage in the 
zone. In the Unit 1 Reactor bldg. elev. 710', two rows of 
sprinklers are provided around the ceiling level opening at 
the trackway.  The sprinklers extend above cable trays and 
also provide some coverage for the floor area below.  This 
arrangement provides adequate coverage for the ceiling 
level hazard, i.e., cable tray and  also directs partial spray 
coverage for the floor area. This is considered adequate 
protection for the hazards in the area.
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13-18
(Continued) 11)  The problem also occurs in the cable spreading rooms 

(401 & 402), but severe coverage will be obstructed and 
dry spots will exist.  A piece of unistrut also obstructs 
coverage. The Unit 1 and 2 cable spreading rooms are 
protected by automatic preaction sprinkler systems at the 
ceiling level and for the cable trays.  Minor obstruction by 
hangers and supports exist, but do not impede water spray 
coverage for the trays. This arrangement provides adequate 
protection for the hazard and the rooms.

12)   Zones 5B1 and 5B2 have so many obstructions that 
coverage at the floor is inadequate.  To provide coverage 
on the floor would require a major redesign of the system 
and would provide additional sprinklers below all 
obstructions. The Unit 1 and 2 Turbine bldg. Heater bays 
contain piping, cable trays, and conduit within the shield 
wall area.  Automatic sprinkler systems are provided on all 
elevations to achieve reasonable protection and coverage 
based on the overall room and equipment configuration 
within the zone(s).  It is not the intent nor feasible to 
provide complete coverage for the floor area in these 
congested areas.  The existing coverage is adequate and can 
be supplemented by the plant fire brigade if warranted.

13)  The same situation as in (12) exists in Zones 5B2 and 
5C3. The Unit 1 condenser tube pull area (5C3) has 
automatic sprinkler protection at the ceiling level and is 
open with no major obstructions to provide adequate spray 
coverage for the entire floor area below. 
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13-19 4-2.1.2

4-2.1.3

4-2.1.4

For ordinary hazard occupancies, except high 
piled stock, the distance between the branch lines 
shall not exceed 15 feet.

For extra hazard occupancy, the distance between 
the branch lines and between sprinklers on the
branch lines shall not exceed 12 feet.

The distance from the walls to the end sprinklers 
on the branch lines shall not exceed 1/2 of the 
allowable distance between sprinklers on the 
branch lines.  The distance from the walls to the 
end branch lines shall not exceed 1/2 the 
allowable distance between the branch lines.

No corrective action required other than that specified by 
T.E. Watts' letter to G.J. Diederich, dated April 23, 1984.  
SEC reviewed hydraulic calculations and as-built drawings 
to evaluate sprinkler system adequacy (see SEC letters to 
S&L dated January 11, 1984; January 26, 1984;  February 
9, 1984;  February 16, 1984;  and February 29, 1984).

X

13-20 4-2.2.2

4-2.2.3

For all types of construction the protection area 
per sprinkler shall not exceed 130 ft2, except that 
in buildings used for high piled storage...

The protection area per sprinkler shall not exceed 
90 ft2 for any type of building construction, 
except protection area per sprinkler shall not 
exceed 100 ft2 where the system is hydraulically 
designed.

Minor deviations exist.

Same justification as for Deviation 13-19.

X
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13-21 4-2.4.6 Deflectors of sprinklers in bays shall be at 
sufficient distances from the beams, as shown in 
Table 4-2.4.6 and Figure 4-2.4.6 to avoid 
obstruction to the sprinkler discharge pattern.  
Otherwise the spacing of sprinklers on opposite 
sides of the beams shall be measured from the 
beam and the distance shall not exceed 1/2 of the 
allowable distance between sprinklers.

1) In Zone 4D1, a sprinkler near Column 14 on the last 
line inside the room is too close to the beam.

2)  In Zone 4D2, a sprinkler line that is 11 feet 3 inches 
west of Column J has a beam obstructing sprinkler(s).

3)  In Zone 9C2, the sprinklers located midway between 
CC and DD are obstructed by a beam.

4)  In the technical support center-DG building, a beam 
obstructs the sprinkler on branch line #2.

Relocation/addition of sprinklers to provide proper 
coverage on both sides of obstruction(s).

The station agreed at the August 1985 meeting to contact 
SNED and NST for further assistance and determine which 
safe shutdown areas require additional fire suppression 
capability.

Comment:  See AIR 373-251-86-00047.

X

X

X

X



LaSalle Station Fire Protection Report Revision 8
LaSalle NFPA Code Deviation Summary Matrix 

                                                                                            5- 2 -26

13-21a 4-3.2.2 Deflectors of sprinklers under beams shall be 
located 1 inch to 4 inches below beams and not 
more than 20 inches below combustible or 
noncombustible roof or floor decks.

1) In Zone 4D1, the sprinkler head installed 4'-1" south of 
Column 15 and 13' west of Row L is located 
approximately 27 inches below the noncombustible 
floor deck. (Ref. J-2910 Drawing No. 15 and Structural 
Drawing No. S-577).    

X

13-22 4-3.4.1 Deflectors of sprinklers in bays formed by 
members, such as beams framed into girders, 
resulting in panels up to 300 ft2 shall be located 1 
inch to 18 inches below combustible or non 
combustible roof or floor decks.

1) In Zone 4D1 on the first line east of Column N, 
the second sprinkler counting from the south has a 
deflector at 3 feet - 4 inches down.  The third 
sprinkler, counting from the south, has a deflector 
1 foot - 11 inches down.

2) On the first line west of Column L, the second 
sprinkler counting from the north as a deflector at 
2 feet - 2 inches below the ceiling.

3) The first sprinkler from the south on the first 2 
lines west of Column J has a deflector 2 feet - 1 
inch down.

X

x

x
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13-22 4-3.4.1
(Cont'd)

4-3.4.2 Deflectors of sprinklers under the members, such 
as under beams framed into girders, forming 
panels up to 300 ft2 shall be located 1 inch to 4 
inches below such members and not more than 22 
inches below combustible or non-combustible roof 
or floor decks.

The above sprinklers should be relocated to within 18 
inches allowable:  relocation of sprinkler to avoid 
obstruction(s).

4) Zone 4D2:  All sprinklers adjacent to Column 16 
and those adjacent to Column 17 have deflectors 3 
feet - 2 inches below ceiling, and must be 
relocated to within 18 inches allowable.

5) Zone 5B3:  Sprinklers west of Column 5 have 
deflectors that are 36 inches below the ceiling.  
Sprinklers provided under beams with deflectors 
28 inches down.  The sprinklers on the line 
running north and south are 24 inches down.

Above sprinklers should be relocated and additional 
sprinklers provided for the area east of Column 5.

6) Zone 9C2:  All sprinkler deflectors are 25 inches 
below ceiling.  Should be relocated to within 18 
inches of ceiling.

7) Diesel fire pump rooms deflectors are 25-1/2 
inches below ceiling;  should be relocated.

8) Zones 5B1 and 5B2:  Deflector distances from the 
grated ceiling are acceptable and no corrective 
action is required.  However, numerous sprinklers 
require heat collector plates.  These plates are 
required to be placed under the grating.

x

x

x

x

x
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13-22 4-3.4.2
(Cont'd)

At the August 1985 meeting, the station agreed to contact 
SND and Nuclear Services Technical for further assistance 
and determine which safe shutdown areas require additional 
fire suppression capability.

Comment:  See AIR 373-251-86-00047.

For the Diesel Fire Pump Rooms in the screenhouse, 
Calculation L-003384 and EC # 373385 provide the basis 
for acceptance of the sprinkler locations. 

x
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13-23A 4-4.13 Ducts. Sprinklers shall be installed beneath ducts 
over four feet wide unless ceiling sprinklers can 
be spaced in accordance with Table 4-2.4.6.

For the MAF ventilation system, sprinklers are installed 
above HVAC ducts greater than 48Ó in two places in MAF 
2nd floor . The MAF HVAC is served by a 3Ó diameter 
sprinkler inlet header with ½Ó nozzles (18 total) in two 
parallel 1 inch to 1-1/2Ó inch diameter branch lines 
protecting the north and south sides of the HVAC units. 
The sprinkler system is designed to use 235 gallons of 
water with a sprinkler density of  0.1 gpm per sq. feet, 
although the MAF is not a credited fire zone in the FPR for 
safe shutdown. Drawing M-6409 shows the Main Access 
Facility (MAF) HVAC room is located on the 2nd Floor 
(concrete floor) with a south wall (leading to the outside). 
The east and west walls also lead to the outside. The north 
wall consists of a two hour fire barrier, which restricts fire 
spread to the rest of the MAF. The north wall provides 
more than adequate coverage for the combustibles in the 
HVAC room. All the HVAC systems are mounted on 3.5
inch thick solid concrete pedestals that would protect the 
concrete floor from any fire under the HVAC system.  The 
compressors are mounted on the pedestals underneath the 
units but the compressors contain between 2 and 5 gallons 
of oil each in well contained sumps. There is one 6Ó 
diameter floor drain in the room. Based on the 
configuration of the barriers and the amount of 
combustibles under the HVAC, the lack of additional 
sprinkler heads under the HVAC will not result in a spread 
of fire to other areas of the MAF.
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13-23 4-4.11 Sprinklers shall be installed under decks and 
galleries which are over 4 feet wide.  Slatting of 
decks and walkways or the use of open gratings as 
a substitute for such sprinklers is not acceptable.

The Unit 1 Turbine Bldg. Heater bay contains piping, cable 
trays, and conduit within the shield wall area.  Automatic 
sprinkler systems are provided on all elevations to achieve 
reasonable protection and coverage based on the overall 
room and equipment configuration within this zone.  It is 
not the intent nor feasible to provide complete coverage for 
the floor area in this congested area.  There are no safe 
shutdown components or cables in this zone, and the site 
fire brigade can supplement the system.  Therefore, the 
existing coverage is adequate.  

x

13-24 4-5.4 Sprinkler deflectors shall be at a distance from 
walls and ceilings not more than 6 inches or less 
than 4 inches unless special construction 
arrangements make a different position advisable 
for prompt operation and effective distribution.

The sidewall sprinklers in Office #153 (Fire Zone 9C2) are 
less than 4 inches from the ceiling.  This minor deviation is 
acceptable because a fire in this room has no impact of post 
fire safe shutdown.    

x
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13-26 7-1.2 Unless an alternate means of identification is 
provided by owner, the installer shall properly 
identify a hydraulically designed automatic 
sprinkler system by a permanently attached 
placard indicating the location, and the basis of 
design.  Such signs shall be placed at the 
controlling alarm valve, or dry pipe valve, for the 
system containing the hydraulically designed 
layout.

Table provided to station is an alternative means.  Letter 
between T.E. Watts and G. Diederich on April 23, 1984 
documented this response to paragraph 7-1.2.  No further 
action required.

All sprinkler systems are identified by system number and 
location.  Hydraulic information is maintained in the "Fire 
Protection Program Documentation Package."  Reference 
"Evaluation of LaSalle County Fire Protection Water 
Distribution and Standpipe System," Report dated February 
1984.  

x

13-27 7-2.4.5 The total quantity of water and the pressure 
required shall be noted at a common reference 
point for each system.

Table discussed above supplies such information.  No 
further action required.  Refer to Deviation 13-26 for 
justification.

x

13-28 7-2.3

7-3.3

The summary sheet shall contain the following 
information, when applicable.

Detailed work sheets or computer printout sheets 
shall contain the following information...

Minor variations to list of items: however, intent of code 
was met.  No further action required.  Refer to Deviation 
13-26 for justification.

x

13-30 7-3.5 The following standard abbreviation and symbols 
shall be used on the calculation for M:...

Minor deviations; intent has been met. x
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13-32 3-6.1

4-2.2.3

Refer to code.

Refer to code.

The extra hazard sprinkler systems installed in the Unit 1 
and Unit 2 Motor Driven Reactor Feed Pump (MDRFP) 
Rooms deviate because three sprinkler heads in each room 
are fed from a 1.25 inch pipe and the "area of protection" 
at one location in each room exceeds 90ft2.  Refer to Chron 
# DG 97-001119 for details and the review that determined 
this deviation is acceptable. 

x
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13A-2 2-4.2.1 The pump should be operated every week at rated 
speed

The pumps are operated and inspected monthly.  Refer to 
Downers Grove Doc ID #DG99-000027 for justification.

x

13A-4 2-6

2-6.1

Riser Flow Tests

Water flow tests should be made quarterly from 
water supply test pipes (main drain valves).

Test at the main drain valves includes noting of 
pressure gage readings with unrestricted flow of 
water with the drain valve wide open, as 
compared with the reading with the drain valve 
closed.  If the readings vary materially from those 
previously established or from normal readings, 
the condition should be investigated.  These tests 
are intended to show whether or not the normal 
water supply is available on the system and to 
indicate the possible presence of closed valves or 
other obstructions in the supply pipe.

Main drain tests are performed on an annual basis.  Refer to 
Downers Grove Chron Letter 214483, dated 7-7-95, for 
deviation justification.

x
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13A-8 2-7.3.1 Quarterly, each post indicator valve should be 
opened until spring or torsion is felt in the rod 
assuring that the rod has not become detached 
from the valve.  Valves should be backed 
on-quarter turn from the wide open position to 
prevent jamming.

Post-indicator valves are cycled annually.   This deviation  is 
acceptable because positions are administratively controlled and 
periodically inspected, and annual cycling satisfies ATR, NEIL, 
and original Tech Spec criteria for demonstrating operability. 

x

13A-10 2-7.4.2 The location of each such valve should be clearly 
indicated by a sign on a nearby wall or by a 
marker.  The sign should also indicate direction of 
valve opening, clockwise or counter-clockwise.

There are no indicating signs.  This is a recommendation, not a 
requirement of the code.  Post indicators for valves are painted 
red and have information on the valve.  In addition, valves are 
periodically inspected, roadway boxes are verified readily 
accessible, trained fire brigade members and system operators 
are available and familiar with valve locations, and all valves 
also operate in a consistent manner and open in the same 
direction.  Therefore, this deviation is acceptable.

  x
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13A-13 3-3.1.1 A representative sample of sprinklers should 
normally consist of a minimum of two per floor 
or individual riser, and in any case not less than 
four, or 1% of the number of sprinklers per 
individual sprinkler system, whichever is greater.

Spare sprinkler heads are not maintained at the riser.  They are 
maintained in the warehouse (i.e., stores).  Therefore, since the 
sprinklers are readily available, the intent of this 
recommendation is satisfied, and the deviation is acceptable.

A representative sample of sprinkler heads of the same size and 
temperature range as the ones installed is maintained in the 
storeroom. However in some cases the sprinkler vendor may 
discontinue a sprinkler head. In this case an acceptable 
replacement sprinkler head with an equivalent temperature 
range and size is procured

x

13A-15 4-1.1 The sprinkler contractor provides instructional 
literature describing operation and proper 
maintenance of fire protection devices.  This 
instructional literature should be posted near the 
system riser.

Literature is not posted near system.  This deviation is 
acceptable because the  operator has the procedure and other 
references available file.

x
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13A-17 4-4

4-4.1

Gages

Gages on wet-pipe sprinkler systems should be 
checked monthly to ensure that normal water 
supply pressure is being maintained.  Gages on 
pre-action and deluge systems should be inspected 
weekly to ensure that normal air and water 
pressures are being maintained.

Gages are on all sprinkler system types are checked  during 
quarterly surveillance's.  An independent air compressor is 
provided for each pre-action system to provide supervise air 
pressure and piping integrity.  Loss of air pressure is 
continuously monitored by the plant, and failure of the air 
compressor system would not prevent the suppression system 
from operating to maintain minimum air pressure.  Therefore, 
inspection for minimum air pressure has no impact on the 
system performance and is acceptable.    Over pressurization of 
wet pipe systems is addressed in the justification for Deviation 
13-10.  Therefore, quarterly checks are an acceptable deviation.

x
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13A-20 4-12

4-12.1

Deluge, Pre-action and Automatic On-Off Pre-
action Systems

Complete charters are furnished by the installing 
company, showing the proper method of operating 
and testing these systems.  Only competent 
mechanics fully instructed with respect to the 
details and operation of such systems should be 
employed in their repair and adjustment.  It is 
highly advisable for the owner to arrange with the 
installing company for at least annual inspection 
and testing of the equipment.

Vendor manuals are kept on file at the station and are 
referenced in various procedures.  Station personnel are trained 
to perform surveillance/maintenance of these systems.  Vendors 
do not do inspection/testing.  Station personnel are adequately 
trained.

x

13A-21 4-12.3 Test detection systems semi-annually and alarms 
quarterly according to the procedures suggested 
by the manufacturer.

The Diesel Generator CO2 total flooding detection systems are 
tested annually. Refer to Downers Grove Doc ID #s DG-99-
000028 and 000145 for justification. All other detection systems 
are tested every two years. Refer to EC 394900.

x
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13A-22 5-4.2

5-4.3

Sprinkler systems should be examined internally 
at periodic intervals for obstructions.  Where 
unfavorable conditions such as those itemized 
above are found, the system should be examined 
at 5-year intervals after installation or possibly 
sooner.  Where conditions are favorable, dry-pipe 
systems should be examined at 10-year intervals 
after installation.

Dry-pipe systems found obstructed should be 
flushed and re-examined at intervals of not more 
than five years.

No procedure currently exists for internal examinations.   This 
deviation is acceptable because:

 This is a recommendation, not a requirement of the code.

 Obstruction inspections are conducted on an as-needed basis 
as indicated by unusual performance of normal surveillance 
and testing.  

 All flow test results are reviewed to identify conditions that 
may warrant further investigation.

 All fire suppression equipment is subject to impairment 
procedure, which would require appropriate testing and 
investigation after any impairment.  

 Underground piping is flushed periodically by opening 
hydrants along the yard loop.

 Internal examinations would be made when needed as 
indicated by the surveillance program.

x

x
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13A-23 5-7

5-7.1

Flushing Mains

Use hydrants near the ends of mains for flow tests 
to determine whether mains contain obstructive 
material.  If such material is found, mains should 
be thoroughly flushed before investigating 
sprinkler systems.  Connect two lengths of 2-1/2 
inch hose to the hydrant.  Attach burlap bags to 
free ends of the hose from which the nozzles have 
been removed to collect any material flushed out 
and flow water long enough to determine 
condition of the main being investigated.

If there are several sources of water supply, 
investigate each independently, avoiding any 
unnecessary interruptions to sprinkled protection.  
On extensive layouts, repeat the test at several 
hydrants to determine general conditions.

Burlap bags are not used during hydrant flushes.  However, the 
operator is instructed to flush until 1 minute after water is clean, 
and any obstructions would be detected by blockage of the high 
flow nozzle.  Therefore, this deviation is acceptable.

x

13A-24 5-8

5-8.3

Testing Sprinkler Systems

Tests should include flows through 2-1/2 inch fire 
hose directly from cross mains (see Figures 5-
8.3(a) and 5-8.3(b)) and flows through 1-1/2 inch 
hose from representative branch lines.

This type of testing is not performed.  This deviation is 
acceptable because:

 Sprinkler systems are demonstrated operable in accordance 
with NEIL, ATR, and previous Technical Specification 
criteria.

 Yard loop flow testing, main drain, and inspector tests 
would identify, initiate further investigation, and correct 
blockage deficiencies.

x
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13A-25 5-8.4 The fire pump should be operated for the large 
volume flows, as maximum pressure is desirable.  
Burlap bags should be used to collect dislodged 
material as is done in the investigation of yard 
mains, and each flow should be continued long 
enough to show the condition of the piping 
interior.  After a test, leave all valves open and 
locked or sealed.

Burlap bags are not used for fire pump flow testing.  The 
justification for deviation 5-8.3 is also applicable to this 
deviation.

x
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13A-28 7-3 Parts             Action                         Frequency Section Nos.

Water Flow Inspection Monthly               4-12.3     
Alarms Inspection Monthly 2-5.1
Hydrants Test (Open & Close) Semi-Annual 2-5.3
Maintenance

Dry Pipe Valve
Air Pressure Inspection Weekly Chapt.4
Water Pressure 
Enclosure Inspection Daily-Cold 4-8.2.5
Weather

Priming Water Inspection Quarterly 4-8.2.8
Level Dry Pipe Valves Trip Test Annual                1-6.1
Spring
Dry Pipe Valves Full Flow Trip Test 3 yrs.- 4-8.4
Spring

Low Point Drains Test               Fall 4-8.2.8

Quick-Opening Devices Test Semi-Annual 4-11.1
    Pump

Centrifugal Test-Operate Weekly 2-4.2.2
Test-Reduced Water Weekly 2-4.2.2
Pressure Start Weekly 2-4.2.2
Test Capacity Yearly 2-4.2.5

x
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13A-28 7-3
(ContÕd)

Remarks:
Inspection and maintenance records are maintained in station files.  Station programs do not exactly comply with 
Table 7-3; however, records are kept of all maintenance inspection and testing.  Testing frequencies are in 
compliance with Table 7-3, except in regard to flushing pipe, main drain test, valve inspections and gauge 
inspections.  Refer to deviations 13A-4, 13A-8, 13A-10, 13A-17, 13A-22 for details on variances from Table 7-3. 
7-3. Testing frequencies are revised based on the results of Performance Based Evaluations that are prepared in 
accordance with company procedures.  Performance Based methods are used for extending surveillance frequencies 
based on test results and test history. Each change in surveillance test frequency results in an effectiveness 
evaluation to review changes in failure rates based on the frequency extension.  Extensions can only be granted for 
up to the next NFPA maintenance period (e.g. weekly to monthly or semi-annual to annual).  

x

14-1 161 Closets and cabinets used to contain fire hose 
shall be sufficient to permit the installation of 
the necessary equipment at hose stations, and 
so designed as not to interfere with the prompt 
use of the hose valves, the hose, and other 
equipment at the time of fire within the 
cabinet, the hose valves shall be located such 
that there is at least 1 inch between any part of 
the cabinet and the handle of the valve when 
the valve is in any position from fully open to 
fully closed.

The following hose stations deviate from the minimum clearance 
requirements: 
F-118;  F-178;  F-309;  F-402, F-243, FB241,
F-168;  F-313;  FB-382

Water is flowed from all hose stations at lest once every 3 years. 
According to the station Fire Marshal, this surveillance has 
demonstrated that there are no hose stations at LaSalle that cannot 
be readily opened due to the clearance (or lack thereof) between the 
valve handle and the cabinet (or hose reel).  Therefore, this 
deviation is acceptable.

x
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14-2 322 The number of hose stations for Class II 
service in each building at each section of a 
building divided by firewalls shall be such that 
all portions of each story of the building is 
within 30 feet of a nozzle when attached to not 
more than 100 feet of hose.

The following hose stations should have additional 50 feet of listed 
hose:

F-159;  F-359;  F-400
F-160;  F-360; 
F-200;  F-397
F-161 requires an additional 25 feet of hose.

The following zones require an additional hose stations within 100 
feet of listed hose, at location specified below:

5B1 at Columns S&10 Elev. 662' - 4"
5B1 at Columns X&8  Elev. 710' - 6"
5B2 at Columns W&19 Elev. 710' - 6"
5B2 at Columns S&20 Elev. 662' - 4"

The station stated at the August 1985 meeting that they will 
walkdown the identified areas to verify whether additional hose and 
hose stations are required.  Station will advise SNED of findings.

Comment:  See AIR 373-251-86-00046.

X

14-5 413 Valves of approved indicating type shall be 
provided at the main riser for controlling 
branch lines to hose outlets so that in the event 
that the branch is broken during the fire, the 
fire department may shut off this branch, 
conserving the water for their use.

Isolation valves are not listed.  They are 150# Crane Co. gate 
valves.  Valves are adequate for use.  The justification for 
Deviation 13-11 is also applicable to this deviation.  Therefore, this 
deviation is acceptable.

x
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14-6 421 Each hose outlet provided for the use of 
building occupants (Class II & III services) 
shall be equipped with not more than 100 feet 
of approved small fire hose attached and ready 
for use.

Hose is not limited to 150'.  Hose stations are not for use by 
building occupants.  Rather, they are only to be used by fire 
brigade members trained to use the available equipment, as 
necessary, to address a fire.  The 150 feet of hose is required in 
some locations to allow coverage of all floor areas.  Therefore, this 
deviation is acceptable.

x

14-8 432 Each rack for small hose shall be provided 
with a label affixed to include "Fire Hose for 
Use by Occupants" and operating instructions.

The station stated at the March 1985 meeting the current hose reels 
are adequate for their intended use.  Signs are not provided.  A 
trained fire brigade is established to fight fire.  Therefore, this 
deviation is acceptable.

x
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14-9 442 Where the pressure at any standpipe outlet 
exceeds 100 psig, an approved device shall be 
installed at the outlet to reduce the pressure 
with required floor at the outlet 100 psig.

Approved pressure reducing devices should be installed.  The plant 
has a fire brigade trained in use of high-pressure fire hoses up to 
200 psig;  two fire brigade members can man the fire hose;  
nozzles used are fog type except in fuel storage area.

The station stated at the August 1985 meeting they are aware of the 
available pressure, but do not agree that pressure-reducing devices 
are needed.  The station stated two trained fire brigade members 
can safely handle hose equipped with the fog-type nozzles.  The 
refueling floor does not have fog-type nozzles because of the 
potential criticality problem;  however, the available pressure does 
not exceed 100 psi.  The station considers this deviation resolved 
with no further action required.

x

14-10 451 Nozzles shall be of an approved type and have 
a discharge (K) coefficient not exceeding 7.5.

Nozzles at LSCS are Elkhart with a discharge coefficient of 12.5.  
NFPA 14 assumes that 1-1/2 inch hoses are used by untrained 
building occupants.  As a result, the maximum flow is restricted.  
Plant personnel are instructed not to use fire hose.  Only trained 
fire brigade members use the fire hose.  They are trained to handle 
larger flows such as these that flow through a nozzle with a K over 
7.5.  Therefore, this deviation is acceptable.

x
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14-12 621 Connections to each water supply except to 
fire department connections, shall be provided 
with an approved indicating type valve and 
check valve located close to the supply, as at 
tank, pump and in connection from 
waterworks system.

Non-listed valves are used.  Valves are adequate for use.  NRC and 
NML are aware of condition.  Refer to Deviation 13-11 for 
justification.  Therefore, this deviation is acceptable.

x
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14-13 622 Valves shall be provided to permit isolating a 
standpipe without interrupting the supply to 
other risers from the same source of supply.

The following hose stations have standpipes without isolation 
valves:

F-121;   F-126;  FB-117;  F-114;
FB-110;  F-104;  F-321;  FB-317;
FB-405.

The station has a documented impairment program and 
administrative control requirements that require compensatory 
measures when systems are impaired.  The compensatory measures 
are an adequate means of temporary fire protection when areas are 
without hose station protection.  Therefore, this deviation is 
acceptable.

x
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14-14 624 Where the standpipes are supplied from a yard 
main or header in another building, the 
connection shall be provided with an approved 
indicating type valve outside at a safe distance 
from the building or at the header.

Non-listed valves are used throughout the plant.  Valves provide 
indication and are adequate for service as designed.  Refer to 
Deviation 13-11 for justification. Therefore, this deviation is 
acceptable.

x

14-14 625 Valves shall be of the approved extra heavy 
flanged pattern where the system pressure 
exceeds 175 psig.

Normal system working pressures do not exceed 175 psi except for 
at elevation 663' and 677' in the Turbine Building where pressures 
could reach up to 186 psig (since the fire pumps can only produce 
approximately 164 psi at churn).  This is less than 10% over the 
maximum required 175 psig.  The fire protection system pressure 
is monitored by various alarms that alarm in the control room.  
Therefore, any potential failure due to excessive pressure will be 
promptly identified and acted upon. Therefore, this deviation is 
acceptable.

x

14-15 651 The pipe hangers shall be approved type, so 
arranged that they will sustain the loads and 
retain the piping securely in position.  They 
shall be used in sufficient number to prevent 
vibration in the piping when the standpipe is in 
use.

The following hose stations appeared to be inadequately supported:

F-180;  F-203;  FB-214;  FB-217;
FB-227;  FB-244;  F-301;  F-362;
FB-380;  FB-391

However, the station's hangers are quality hangers of the same 
variety supplied for the nuclear safety-related piping.  Moreover, 
the piping has not experienced any water hammer and is designed 
to sustain dynamic loads.  The station considers this deviation 
resolved.

x
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14-16 661 An approved 3-1/2 inch dial spring pressure 
gage shall be connected with each discharge 
pipe from fire pump and public waterworks, at 
the pressure tank, at the air pump supplying 
pressure tank, and at the top of each standpipe.

The main purpose of gauges is verification of proper pressure 
during the water flow test (for acceptance of installation).  
Temporary gages may be installed during flow testing, as 
necessary.  Therefore, this deviation is acceptable.

x

15-1 2031 Care shall be taken in the application of nozzle 
types.  Distance of "throw" or location of 
nozzle from surface shall be limited by the 
nozzle's discharge characteristic.  Care shall 
also be taken in the selection of nozzles to 
obtain waterways which are not easily 
obstructed by debris, sediment, sand, etc. in 
the water.  Requirements for strainers and 
their placement are described in 2110 and 
4110.

Single nozzle covering entire height on the SAT's and the Unit 1 & 
2 auxiliary transformers is suspect.  However, 
The purpose of the deluge system is to contain and control a 
transformer fire (i.e., limit damage to a single transformer) in 
combination with barriers installed between the transformers and 
manual fire suppression capability.  In addition, a fire involving an 
outside transformer has no impact on post fire safe shutdown.  
Therefore, the "as installed" configuration / deviation is acceptable, 
and modifications to assure the system completely meets NFPA 15 
design criteria will not provide a substantial increase in plant 
safety.

x
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15-2 4033b(3) Spherical or horizontal cylindrical surfaces 
below the vessel equator cannot be considered 
wettable from run down, unless engineering 
data to the contrary is available.

There are no nozzles located below the bottom half of the hydrogen 
seal oil tanks.  However, the deviation is acceptable because:

 A fire in the area containing the oil tank has no impact on post 
fire safe shutdown.

 The principle purpose of the water spray system is to control a 
postulated fire and prevent its spread to adjacent safety related 
areas, and 

 Water spray nozzles are provided above and around the tank.

Therefore, the present system is adequate for its purpose and 
modifications to assure the system completely meets NFPA 15 
design criteria will not provide a substantial increase in plant 
safety.

See AIR 373-251-00045 for additional information.

x
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15-3 4033b(4) Where projections will obstruct water spray 
coverage, including run down or slippage on 
vertical surfaces, additional nozzles shall be 
installed around the projections to maintain the 
wetting pattern which otherwise would be 
seriously interrupted.

Two obstructions exist at the hydrogen seal oil unit (Unit 
1) Fluorescent light located underneath nozzle(s).
2) Platform obstructs nozzle(s) discharge pattern.  .

Also, in Zone 5B3, two pipes obstruct nozzle discharge to the 
turbine oil tanks.  

However, the deviation is acceptable because:

 A fire in the area containing the oil tanks have no impact on 
post fire safe shutdown.

 The principle purpose of the water spray system is to control a 
postulated fire and prevent its spread to adjacent safety related 
areas, and 

 Water spray nozzles are provided above and around the tank.

Therefore, the present system is adequate for its purpose and 
modifications to assure the system completely meets NFPA 15 
design criteria will not provide a substantial increase in plant 
safety.

See AIR 373-251-00045 for additional information.

x
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15-4 4033d(1) Transformer protection shall contemplate 
essentially complete impingement on all 
exterior surfaces, except underneath surfaces 
which in lieu thereof may be protected by 
horizontal projection.  The water shall be 
applied at a rate not less than 0.25 gpm/ft2 of 
projected area of rectangular prism envelope 
for the transformer and its appurtenances and 
not less than 0.15gpm/ft2 on the expected 
non-absorbing ground surface area of 
exposure.  Spaces greater than 12 inches in 
width between radiators, etc., shall be 
individually protected.

The deluge systems protecting the transformers are not  designed to 
transmit required density and provide water impingement to all 
exterior surfaces.  Accessory equipment is not wetted.

The justification for Deviation 15-1 also applies to this deviation.

x
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15-6 4072 Spray nozzles may be placed in any position 
necessary to obtain proper coverage of the 
protected area.  Positioning of nozzles with 
respect to surfaces to be protected, or to fires 
to be controlled or extinguished, shall be 
guided by the particular nozzle design and the 
character of water spray produced.  The effect 
of wind and fire draft on very small drop sizes 
or on larger drop sizes with initial nozzle 
velocity shall be considered, since these 
factors will limit the distance between nozzle 
and surface, and will limit the effectiveness of 
exposure protection, fire control or 
extinguishment.  Care shall be taken in 
positioning nozzles that water spray does not 
miss the targeted surface and reduce the 
efficiency or calculated discharge rate.  Care 
shall also be exercised in placement of spray 
nozzles protecting pipe lines handling 
flammable liquids under pressure, where such 
protection is intended to extinguish or control 
fires resulting from leak or ruptures.

Minor deficiencies were identified:
1) Last nozzle for the Unit 1 DG corridor cable trays (located 

between Columns F and G) is too far from the wall to 
provide complete coverage.

2) In Fire Zone 5C11 (Unit2 EDG Corridor) a nozzle located 
at Column R and 22 is approximately 3 feet - 0 inches 
away from the end of the cable tray. 

3) The Unit 1 hydrogen seal oil unit has one nozzle set at a 
different angle than all the other nozzles.  Recommend 
repositioning the nozzle.

4) The Units 1 & 2 cable spreading room nozzles are 
installed at various angles.  

5) A tray located between Column 14 and 15 and L and N in 
Zone 4F3 is not covered, also tray 234E1YK, located 
between Columns L and J and Column 14 is not 
completely protected.  

6) The transformers varied between similar transformers.
7)            In fire zone 5C11 (Unit 1 DG Corridor) the westernmost 

sprinkler head is partially blocked on the south side by a 
conduit.  This is acceptable because the sprinkler 
addresses the hazard, which is the potential for fire spread 
from the bus duct north and west of the sprinkler and 
above the double door leading into the corridor. 

However, these  deviations are acceptable because:

 A fire in the area containing the lube oil, hydrogen seal oil 
tanks, and transformers have no impact on post fire safe 
shutdown.

 For the Cable Spreading Room, Diesel Corridor and Over Lab 
Area (4F3), redundant post fire safe shutdown capability 
independent of the zone is provided, and the arrangements 
provide adequate protection for the hazards and the zones.  

 The principle purpose of the water spray systems are to control 
a postulated fire and prevent its spread to adjacent safety 
related areas.

Therefore, the present systems are adequate for their  purpose and 
modifications to assure the system completely meets NFPA 15 
design criteria will not provide a substantial increase in plant 
safety.

x



LaSalle Station Fire Protection Report Revision 8
LaSalle NFPA Code Deviation Summary Matrix 

                                                                                            5- 2 -54

15-8 4082(D) Provision shall be made for test gauges at or 
near the highest or most remote nozzle on each 
major separate section of the system.  At least 
one gauge connection shall be provided at or 
near the nozzle calculated as having the least 
pressure under normal flow conditions.

Gauges are not required but a tap is required in case pressure 
measurements are needed.  Deviation is acceptable because a tee 
with a gauge can be placed at an elbow, as necessary.

x

15-9 4101 System piping shall be adequately supported.  
All supports in the fire area should be 
protected by the system.  In any area where 
possibility of explosion may be recognized, 
special care shall be taken to support the 
piping from portions of the structure least 
unable to disrupt.

Deviations in the following:

1) Hanger nut on hanger immediately outside the Unit 2 DG 
corridor fire doors, in Zone 3G, is backward.  The nut 
must be installed underneath the pipe ring.

2) Hanger is missing on the line at Column L between 
Column 13 and 14 (Zone 4F3).

3) Hangers on the drop for the line at Column 17 between 
Columns I and L must be relocated to avoid obstructing 
spray discharge (Unit 2 cable spreading room).

4) The drop lines for the Unit 2 H2 seal oil unit are not 
supported.

5) A hanger for a line in the Unit 1 cable spreading room 
located at Column 14 between Column J and L was 
moved and strapped to the pipe.

6) A support for a unit cable spreading room drop line is 
missing at location - between 15 and 16 and L and J.

Refer to Deviation 13-12 for justification of hanger deficiencies.  
Therefore, these deviations have been corrected AND / OR are 
acceptable. 

x

x

x

x

x

x
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15-11 6012 Strainers, except individual nozzle strainers, 
shall be thoroughly inspected after each 
operation or flow test and cleaned if necessary.  
Routing inspection and cleaning shall be 
performed annually and more frequently if 
necessary, based on experience.

Strainers are inspected periodically (i.e., once per 3 years).  This 
satisfied the intent of the requirement and is acceptable.

x

15-12 6013 All piping shall be examined at regular 
intervals to determine condition and proper 
drainage.  Frequency of inspections will be 
dependent upon local conditions and shall be at 
intervals of not more than 1 year.

Piping is inspected every 18 months.  This deviation is acceptable 
because it satisfies NEIL, ATR, and previous Tech Spec inspection 
criteria for demonstrating operability. 

x

15-15 6016 Manual tripping devices and valves, including 
OS&Y gate and post-indicator valves, shall be 
operated at least annually.

Tripping devices are not tested annually, but every 18 months.

This deviation is acceptable because the 18 month frequency 
satisfies NEIL, ATR, and previous Tech Spec inspection criteria 
for demonstrating operability.  

x
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15-16 6018 All spray nozzles shall be inspected for proper 
positioning, external loading, and corrosion, 
and cleaned if necessary at intervals of not 
more than 12 months or more frequently if 
necessary, based on experience.  Local 
conditions may require such inspection and 
cleaning more frequently and may require 
internal inspection.  After each operation open 
spray nozzles equipped with individual screens 
shall be removed and the spray nozzle and 
screen cleaned, unless observation under flow 
conditions indicates this is not necessary.

Piping and nozzles are inspected at 18 month intervals. 
This is deviation is acceptable because he frequency 
satisfies NEIL, ATR, and previous Tech Spec inspection
criteria for demonstrating operability.

x

15-17 6019 Underground lead-in connections to system 
risers shall be flushed at least annually, in 
accordance with 5001.

Mains and lead-ins are flushed annually.  All underground piping 
and lead-ins are subject to the site impairment procedure, so any 
work, damage or repairs that may introduce foreign materials will 
be reviewed by station fire protection, and proper protection 
implemented.  Therefore, this deviation is acceptable

x
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15-18 7010 Hydraulic calculations shall be prepared on 
forms that include a summary sheet, deleted 
work sheets, and a graph sheet.

Although the calculation documentation may not fully comply with 
this requirement, the calculation results and design drawings were 
reviewed and found to meet the intent of the code by providing the 
necessary data in an alternate format.  Reference "Evaluation of 
LaSalle County Station Fire Protection Water Distribution and 
Standpipe System," Report dated February, 1984. Therefore, this 
deviation is acceptable.

In addition, new Hydraulic Calculation (L-002808)  demonstrates 
the flow and pressure are met from the discharge of the Fire Pumps 
through the underground header loop and up to each of the main 
alarm valves in sprinkler systems installed at LaSalle Station.  
Calculation L-002808 complies with the current station procedures 
for preparation of design analysis. These procedures are more 
stringent than the NFPA requirements for summary sheets, deleted 
worksheets and graph sheets.  Therefore LaSalle Station is in 
compliance with the intent of the NFPA code.

x

15-21 8051 The heat detection system shall be designed to 
cause actuation of the special system water 
control valve within 20 seconds under 
expected fire conditions.  Under test conditions 
when exposed to a standard heat source, the 
system shall operate within 40 seconds.  These 
are to be considered as maximum response 
times subject to the considerations described in 
8011 and 8031.

Unit, auxiliary, and system transformers have no sensitivity 
measurement, as well as the turbine oil tanks and the high and low 
pressure turbine bearings.   The fire detection circuits at LSCS are 
deliberately desensitized in order to override usual ambient 
conditions.  Therefore, this deviation is acceptable.

x

16 This code was not reviewed.  There are no foam-water sprinkler 
and spray systems installed  at LSCS.

x
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20-1 2-6.1 A pressure gauge having a dial not 
less than 3-1/2 inches in diameter 
shall be connected near the discharge 
casting with a 1/4-inch gage valve.

It was recommended that the gauge be installed to the discharge casting, this 
would simplify readings, but the existing gauge is adequate.  The following 
report explained justification for no corrective action.  The report "Evaluation of 
LSCS Fire Protection Water Distribution and Standpipe System" was accepted 
by the NRC.

x

20-2 2-9.4 A listed check valve shall be installed 
in the pump discharge assembly.

Existing check valve is adequate and accepted by NRC and NML. In addition to 
the justification provided in Deviation 15-1, the simpler direct attachment to the 
discharge casting lessens the possibility of failure of the pipe and fittings 
between the casting and the gauge as installed.  Therefore, this deviation is 
acceptable.

x

20-3 2-9.5 A listed indicating gate valve shall be 
installed on the fire protection system 
side of the check valve.

Existing valve, a Crane Co. (J-2565-02) valve, is adequate and acceptable to 
NRC and NML.  The gate valve is used for discharge side only, since inlet side 
for vertical shaft turbine type pump is submerged.  Therefore, this deviation is 
acceptable.

x

20-4 2-9.7.1 A clearance of not less than one inch 
shall be provided around pipes which 
pass through walls or floors.

Installation did not maintain required clearance.  Existing piping is relatively 
flexible and can accommodate differential movement without overstressing pipe.  
Therefore, this deviation is acceptable.

x
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20-6 2-10.3.3 Where the hose valve header is 
located outside, or at a distance from 
the pump, and there is danger of 
freezing, a listed indicating gate valve 
and drain valve or ball drip shall be 
located in the pipe line to the hose 
header.  The valve shall be at a point 
in the line close to the pump.

Valves are not listed; no ball drop valve, but a drain valve exists.  Valves are 
adequate.  Refer to Deviation 13-11 for justification on non-listed valves.

x

20-10 8-2.7.4 An outlet shall be provided for the 
waste water line from the heat 
exchanger, and the discharge line 
shall not be less than one size larger 
than the inlet line.  The outlet line 
shall be short, shall provide discharge 
into a visible open waste cone, and 
shall have no valves in it.

No open cone provided.  Sight glass provided to verify flow.  Therefore, 
deviation is acceptable.  

x

20-12 9-
1.5.1(e)

To assure dependable operation of the 
engine and its controller, the 
controlling equipment shall be 
arranged to automatically start the 
pump at least once a week.

Fire pump is tested monthly.  Refer to Deviation 13A-2 for justification.  x
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20-12a 9-1.5.1(c) Each controller in multiple pump 
units shall incorporate a sequential 
timing device to prevent any one 
pump from starting simultaneously 
with any other pump. If water 
requirements call for more than one 
pump to operate, the units shall start 
at intervals of five to ten seconds..."

The LaSalle DFP start logic is staged by sensed pressure, with the first DFP 
starting at 123 psig, and the second one at 118 psig.  This is not sequencing by a 
specific time (5 to 10 seconds).  Instead, the LaSalle DFP and sequencing logic 
has been specified by it's current pressure staged logic since initial plant 
licensing, and is currently required by the Technical Requirements Manual 
(TRM).  

Based on the current LaSalle sequencing logic, it has been determined that water 
hammer or piping pressure transients are not a significant potential.  This is due 
to the slow start ramps of DFP versus electric motor driven pumps, and that a 
pump start on demand involves an open pipe system with pressure dropping.  In 
addition, none of the hydraulic conditions which lead to water hammer is 
present, and piping overpressure protection (relief valves) were below the piping 
design pressures.  Instrumented monitoring of a DFP pump start was performed, 
recording the pump start time, which exceeds 4-5 seconds (as confirmation that 
the start ramp is much slower than typically associated with water hammer 
conditions, of less than 1-2 seconds).  See AT # 846788 for more discussion. 

x

20-13 12-1.1

12-1.2

12-1.4.3

The pump manufacturer shall have 
an engineer present at the field 
acceptance tests when requested by 
the installing contractor.

The field acceptance test results 
shall be as good as the 
manufacturer's certified shop test
characteristic curve for the pump 
being tested within the accuracy 
limits of the test equipment.

...Pump shall be started and 
brought up to rated speed without 
interruption due to opening of 
circuit breaker or other cause.

NML and the NRC are aware of conditions surrounding the field acceptance test.  (See 
post-Unit 2 licensing correspondence.)  LST 83-290 for "OB" pump and LST 83-259 for 
"OA" pump have been reviewed and found adequate.

x
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20-14 9-
1.5.1(c)

NFPA 20-1974 Edition, which 
discusses the requirements for 
ÒSequence StartingÓ of automatic 
engine drive controllers for 
centrifugal fire pumps.  
Specifically, this section of the 
code reads Ò Each controller in 
multiple pump units shall 
incorporate a sequential timing 
device to prevent any one pump 
from starting simultaneously with 
any other pump.  If water 
requirements call for more than one 
pump to operate, the units shall 
start at intervals of five to ten 
seconds.  Failure of a leading pump 
to start shall not prevent subsequent 
pumps from starting.Ó

The technical basis is as follows:  The premise for the delayed initiation is the prevention of 
a water hammer from occurring.  This concern is addressed in that the one diesel fire pump 
starts when the system pressure drops to 124 psig and the second diesel fire pump actually 
starts when the system pressure drops to 120 psig. Plant test data shows that it takes on the 
order of 6 seconds for the fire pump to come up to pressure against a header pressure of 
about 180 psig after the diesel driver starts (manual start).  It should also be noted that there 
are also two jockey pumps (one normally in operation) discharging approx. 75 gpm at 370Õ 
discharge head (160 psig) to maintain FP system header pressure.  An intermediate jockey 
pump with flow capacity of approx. 225 gpm also at a discharge head of 370Õ starts at 150 
psi and runs for 15 minutes or until pressure is restored, whichever is longer.  Therefore, it 
is not likely that there would be voids in the piping.

Given the relatively slow start ramp, and the fact that pressure must be on a decreasing 
trend for the second pump to start, a legitimate actuation (2nd pump start), necessitates that 
flow is in transient from the pump(s) to the system piping.  The pump starts need to first 
turn pressure from a decreasing trend to an increasing trend.  With a flow path in the 
system pressure is not susceptible to shock waves such as release into a closed volume.

Pump discharge piping is 12Ó diameter and each pump discharge ties into a 14Ó diameter 
common header.  Fluid velocity in the 12Ó lines at 2500 gpm is about 7.2 ft/sec.  Velocity 
at 5000 gpm (assuming both pumps at rated flow) in 14Ó line is about 11.9 ft/sec.  The 
elevation difference from pump discharge to elev. 849Õ is about 133Õ (about 58 psi drop) 
whereas the discharge head of the diesel fire pumps is 315Õ at 2500 gpm; discharge 
pressure of jockey pumpsÕ is 370Õ.     

Piping head losses due to flow in the FP system are typically small when compared to the 
elevation difference between the diesel fire pump discharge and refuel floor elevations, 
which is the worst case scenario.  The pump heads and flow capacities are high enough to 
ensure that the FP system will remain sufficiently pressurized such that voiding even at the 
upper most 849Õ elev. will not occur.  Based on a review of the seven water hammer 
mechanisms that can result in severe loads, from the EPRI Water Hammer handbook, if 
there is no voiding, there are no other applicable water hammer mechanisms.  Since water 
is essentially non-compressible as soon as the pump impeller begins to turn it pushes water 
through the discharge piping, exiting at the point where the fluid is exiting the system.  
Pressure will build as the pumps start but does not exceed pump shutoff heads which are 
less than the design pressure of the FP piping system.  The diesel fire pump discharge 
piping is also protected by relief valves with a setpoint below the piping design pressure.  
Based on this information and the current configuration of the pumps it is unlikely that a 
water hammer event would occur.

x
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24-11 5901 The use of hydrants and hose for 
purposes other than fire protection 
shall be prohibited.

Fire protection water is used to provide supplemental cooling to the bus ducts in 
accordance with operating procedures.  Refer to Downer Grove Document ID 
#DG99-000612 for the justification.  This deviation is acceptable.

x

26-2 101(b) One or a combination of the 
following methods of valve 
supervision is considered essential...

Not all valves are electrically supervised.  FP water supply valves are locked 
open, and this is not a listed method.  The NRC has accepted the locked valves 
in SER NUREG 0519, March 1981, pages 9-4 and errata.  Therefore, this 
deviation is acceptable.

x

26-3 101(d) ...coupled with weekly recorded 
inspections...

Valves in the flow path are locked and inspected quarterly.  Refer to Downers 
Grove Doc ID# DG99-000613 for justification.  This deviation is, therefore, 
acceptable.

x

26-5 301 A systematic weekly inspection shall 
be made of each valve...

Valves are inspected quarterly.  Refer to Deviation 26-3 for justification. x
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26-6 402 Notification of the intent to close a 
valve shall be reported at least 24 
hours in advance, if possible...

24-hour notification is not always possible or practical.  Proper notifications are 
made per impairment procedures.   Therefore, this deviation is acceptable.

x

26-11 Section 
1001 
(a&b)

General Notification Systems Station impairment procedure does not comply exactly with this section.  
However, it has been approved by NEIL and is, therefore, acceptable.

x

26-13 1002(a) 
and 

1002(b)

Valve Index Board LaSalle does not have such a board.  Fire Marshall keeps a log of impairments, 
which is acceptable to NML.  Therefore, this deviation is acceptable. 

x

26-14 Section 
120

General precautions to be taken while 
fire protection equipment is shut off 
for repairs or alterations.

Does not comply exactly but meets the intent.  Impairment procedure requires 
the Fire Marshall to determine what precautions are to be taken during such an 
incident.  Therefore, this deviation is acceptable.

x

27-1 34 Identification.  Members of the 
brigade should be given some 
appropriate identification (a card or 
badge, for example) for a number of 
purposes.  These include assistance in 
reaching the plant in an emergency 
and identification by plant guards for 
movement within the plant or parts of 
it where fire brigade duties have to be 
performed.

Fire brigade personnel are not given specific "fire identification" as brigade 
personnel are required to respond in full protective clothing, which would be 
adequate identification.  In addition, the station has a minimum of five fire 
brigade members on site at all times.  Therefore there is no need to provide 
members with badges/cards which would assist them in getting to the plant from 
a location off the premises. Therefore, this deviation is acceptable.

x

27-4 51 Drills to Provide Practice.  Practice 
drills should be held to check the 
ability of members to perform the 
operations they are expected to carry 
out with the fire equipment provided.  
Drills should occasionally be held 
under adverse weather conditions to 
work out special procedures needed 
under these conditions.  See 70, 
Equipment.

Drills are not performed in adverse weather conditions, since fire fighting at 
LaSalle is normally performed inside the building.  The drill program satisfies 
NRC criteria and, therefore, this deviation is acceptable.

x
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27-5 52 Operation of Equipment.  In drills, 
equipment should be operated 
whenever possible.  For example, 
portable extinguishers should be 
actually discharged, respiratory 
protective equipment should be 
operated and water should be turned 
into hose lines.

Actual extinguisher discharge and water through hose-line drills are not 
performed in the plant due to the possible deleterious effects of dry chemicals 
and water on equipment.  Protective clothing and SCBA are typically donned 
during drills.  Hoses are pulled from the reels when the brigade leader requires 
hoses.  In addition, fire brigade members operate equipment (i.e., hoses and 
extinguishers) annually during fire brigade training.   Therefore, this deviation is 
acceptable.

x

30-1 2343 Flammable or combustible liquid 
storage tanks located inside of 
buildings, except in one-story 
buildings designed and protected for 
flammable or combustible liquid 
storage, shall be provided with an 
automatic-closing heat-actuated valve 
on each withdrawal connection below 
the liquid level, except for 
connections used for emergency 
disposal, to prevent continued flow in 
the event of fire in the vicinity of the 
tank.  This function may be 
incorporated in the valve required in 
2342, and if a separate valve is 
provided it shall be located adjacent 
to the valve required in 2342.

Automatic heat actuated valves are not used for tank withdrawal which are 
below the liquid level.  All flammable and combustible liquid storage tanks 
located inside buildings at LaSalle are designed and protected for combustible 
liquid storage.  Specifically:

 Each room is enclosed by walls, floors, and ceilings having a fire resistive 
rating of not less than 3 hours.

 Personnel openings are provided with Class A fire doors.

 All of these rooms have floor drains, which discharge into an enclosed sump 
pump.

 Provisions are provided for ventilation.

 All piping and valves to and from these tanks are steel. 

 All rooms are provided with an automatic sprinkler system.  

 There is no other storage in these rooms except for the tank and contents.  

Therefore, based on the above, modifications to provide a heat actuated valves 
will not substantially increase plant safety and the deviation is acceptable.

x

37-1 202 Engines which are installed in 
structures or at outside locations shall 
have adequate emergency lighting as 
well as normal lighting.

Emergency lighting is provided for diesel generators and fire pumps.  Security 
diesel and tech. support center diesels provide their own lighting - no dc 
emergency lighting exists.  However, in the event that the lighting is lost in 
these areas, portable battery powered lights are available, as necessary, to 
provide lighting for this building.

x
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37-2 321.b Engines of 100 hp or more shall have 
an automatic engine shutdown device 
for high lubricating oil temperature.

The diesel fire pumps, and the tech. support and security diesels do not have this 
device or an alarm.  This device or alarm is normally not an accessory to diesels 
in the security diesel's size range.  The diesel fire pump is addressed by NFPA 
20, and is excluded from the requirements of NFPA 37, as indicated in the 
purpose and scope paragraph 103.  High lubricating oil temperature shut down 
or alarms are not usually required or provided for prime movers for emergency 
power systems.  This is evidenced by the lack of such a requirement in the 
current NFPA 110, "Standard for Emergency and Standby Power Systems," 
1993 Edition.  The tech support and security diesels also have a high water 
temperature alarm and shut down, low lubricating oil pressure alarm and shut 
down an automatic shut down for engine over-speed, and a manual shut down.  
Therefore, this deviation is acceptable.

x

37-4 502 Day Tanks shall be of steel with 
welded joints constructed with the 
following metal thicknesses:

Not Galvan. Galvan.
Capacity Mfgs Std

Mfgs Std
(gal) No.

Gauge No.
10 or less 18 20
11 to 180 16 18
181 to 275 14 16
276 to 550 12 14

The 750 gallon and 1700 gallon day tanks for the emergency diesels have been 
stamped by ASME.  The diesel fire pump day tanks have been approved by UL.  
The technical support and security diesels are not stamped, but appear adequate 
in construction.  According to NFPA 30, Section 1060, these tanks are 
acceptable, as they do not constitute a recognized hazard to life or adjoining 
property.

x
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37-5 801 Instructions for starting, stopping, 
operating and routine maintenance 
shall be supplied with each engine 
and shall be conspicuously posted on 
or near the equipment.

Instructions for starting/stopping/operating engines are available in designated 
areas so they can be used by trained personnel.  The instructions are not posted 
near the equipment because the procedures are controlled documents.  

x

50A-1 432 Piping and tubing shall conform to 
American National Standard Code for 
Pressure Piping, Petroleum Refinery 
Piping, ANSI B31.3 (1973).

S&L uses ASME/ANSI B31.1, power piping code, liquid carbonic is committed 
to NFPA 50-A.  The piping is adequate for its intended use.

x

50A-3 71 For installations which require any 
operation of equipment by the user, 
legible instructions shall be 
maintained at operating locations.

Operating instructions are not kept at the operating location, but are available to 
operating personnel.  They are brought out with each trained operator when this 
system is operated.

x

51B-1 423 Where practicable, all combustibles shall 
be relocated at least 35 feet from the work 
site. Where relocation is impracticable, 
combustibles shall be protected with 
flame-proof covers or otherwise shielded 
with metal or asbestos guards/curtains. 

LaSalle is in compliance.  Per NFPA 51B-2009, section 5.4.2-15, In instances where the 
scope of work and tools used to conduct hot work are known to be incapable of generating 
slag, sparks, spatter or similar mobile sources of ignition capable of leaving the immediate 
area of the applied hot work, the PAI shall be permitted to do the following:
(a) Reduce the distances and areas to distances and areas that are considered fire safe for 
the intended operation but the areas shall not be reduced more than within 10 feet of the 35 
feet zone. This is an Exelon administrative requirement in OP-AA-201-004. 
(b) Describe those distances and areas on the hot work permit

x

69-1973 This code was not reviewed since it is not applicable to LSCS. x

70 By definition, Section 90-2 b5 (Scope not covered) states the NEC NFPA 70 is 
not applicable to a utility building used for the purpose of generating electricity.  
The electrical design of LaSalle County Station is governed by an extensive 
array of (A-E) Architectural Engineer Standards, Utility Standards, and various
Industry Standards, such as IEEE, and NEMA.  The general public is not 
exposed to the electrical hazards of a plant of this type.

x
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72D-1 1121 The proprietary system shall be 
arranged to receive and record all 
signals received at its central 
supervising station and to...

Individual trouble alarms are received at the main fire alarm control panel for 
each zone.  The individual trouble alarms are also communicated to the Plant 
Process Computer Fire Detection Displays in the Main Control Room. 

x

72D-2 1121 Signals shall be transmitted to the fire 
department.

Signals are not automatically transmitted to the Off-Site fire department.  
However, this deviation is acceptable because:  
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72D-3 1121 and 
1212

Recording devices shall be designed 
and arranged to automatically provide 
a permanent record of the incoming 
signal and date and time of receipt.

Alarms received by the PPC will be logged as messages in a retrievable archive. 
Also, the fire panel stores the last 1000 events in the on-board buffer. 

x

72D-4 1221 Guards and other employees not 
required to operate the system shall 
not be admitted to the central 
supervising station where signals are 
recorded.

Security measures limit access to the control and auxiliary electrical equipment 
room to authorized personnel only.  

x

72D-5 1223 Operation and supervision shall be 
the primary functions of the 
operators...

Operation and supervision of the fire protection alarm system is not the primary 
function of control room operators.  However, the control room operators are 
trained to respond to all alarms as appropriate to the situation.  This setup has 
been accepted by the authorities having jurisdiction, the NRC and insurance 
carrier.  Therefore, this deviation is acceptable.

x
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72D-6 1232(a) 
through 

(d)

Test-frequency Frequency of detector testing is acceptable (refer to deviation 13A-21).  Refer to 
the individual system code evaluations and/or deviation for details on frequency 
of testing.  Refer to NFPA 12, 12A, 13, 13A, 15 and 20 for further details.

x

72D-7 1241 Provide reports of signals. Does not apply to station FP. x

72D-8 2022 All devices...shall be approved for 
the purposes for which they are 
intended.

The Halon discharge stations and control panels for QA archive rooms are not 
UL or FM listed.

The Halon control panels are UL listed, but not for agent releasing type systems.  
Although not UL listed, these devices are of standard industrial grade.  
Maintenance and testing are done on the system to ensure system function. No 
further action is necessary.  Refer to deviations 12A-3 & 12A-5 for further 
justification.  

x

72D-9 2024 Maintenance agreements. CECo does not have a maintenance agreement.  However, CECo maintenance 
personnel adequately perform their activities, and the vendor is routinely 
brought on-site to assist with troubleshooting, when necessary.  Therefore, this 
deviation is acceptable.

x

72D-10 2275 and 
2276

A rectifier shall be energized by an 
isolating transformer having a supply 
circuit of not more than 250 Volts.

The battery charger is designed to operate at 480V AC and supply the required 
battery charging voltage and current.  Plant maintenance personnel are trained to 
maintain and test this equipment at the installed voltages.  Use of 480V AC is 
common in the plant, and therefore, would not pose an unusual hazard to 
maintenance personnel.  Therefore, this deviation is acceptable.

x
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72D-11 2411 ...distinctive trouble signal. Fire Alarms received in the control room on the PPC displays cause a plant 
annunciator alarm/window to actuate.  They also actuate the ÒurgentÓ computer 
alarm audible device. Trouble alarms also cause the plant annunciator 
alarm/window to actuate, but they also actuate the ÒcautionÓ computer alarm 
audible device. 

x

72D-13 2451(a) ...The following features or facilities 
located in the supervisory station 
need not be supervised.  The station 
circuits for alarm bells and registers 
which are controlled by devices 
which have their operating circuits 
electrically supervised.

The circuit between the 1/2FP04JA and the PPC/Control room Fire Detection 
Displays is a supervised network connection, which will indicate a 
communication failure on the PPC displays (the ÒFIREÓ button on all PPC 
displays will change to CYAN, indicating ÒbadÓ status for the link). A loss of 
power to the 1/2FP04JA will also cause a ÒfailureÓ of this communication link, 
and will result in similar indications. 

x

72D-14 2631 Sprinkler supervisory signals. Separate supervisory signals are not provided for valve supervision.  Tampering 
of electrically supervised control valves results in a trouble alarm that is 
immediately investigated by operating.  Therefore, this deviation is acceptable. 

x
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72D-15 3533 "The equipment shall be inspected 
monthly and maintained in proper 
operating conditions."

The equipment is not inspected monthly specifically for this purpose.  However, 
the equipment is subject to periodic testing, and the main fire panels are 
monitored during routine operator rounds and fire marshal tours.  Refer to 
NFPA 12, 12A, 13, 13A, 15, and 20 for alarm system component testing.  The 
detection systems are also subject to impairment procedures, which would 
require appropriate testing and inspection of the system after any impairment.  
Therefore, this deviation is acceptable.

x

72E See 
Various 
Codes in 
Attachme

nt 1 

See Attachment 1 for deviations and justifications associated with fire detection. x

72E-2 7.3.15 ÒSmoke detectors shall be tested 
semiannually in accordance with the 
manufacturerÕs instructionsÓ.

ÒAll smoke detection systems are tested every two years. Refer to EC 394900Ó. x
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80-2 1-6.3 Authorities having jurisdiction shall be consulted 
as to the size of oversize doors which may be 
deemed acceptable in a given location.

Oversize certificates were sent to site. x

80-3 1-7.1 Only labeled wired glass, not less than 1/4-inch 
thick, labeled for fire protection rating and 
installed in approved steel frames, shall be used.

Stairway doors with "B" label 1-1/2 hour rating have 
wire glass glazing.  The glass was provided with the "B" 
labeled door, therefore, the glass is acceptable for use. 

x

80-4 1-10.3 and 
2-5.1

The design and construction shall meet the 
requirements of 2-5.1.

2-5.1 states "Only labeled steel door frames shall 
be used."

This relates to channel iron frames.

Not all assemblies for fire doors are labeled or listed.  
Doors which are not labeled have been UL tested by 
CECo, thereby satisfying the door construction standards.

Comment:  See AIR 373-251-86-00044.

x

x
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80-5 2-5.4

2-8.4.4

2-8.7.1

14-2.4.1

NFPA 80-
2007

The clearance between the door and frame and 
between meeting edges of doors swinging in pairs 
shall not exceed 1/8-inch.  The clearance between 
the bottom of the door and a raised 
noncombustible sill shall not exceed 3/8-inch.  
Where there is not sill, the maximum clearance 
between the bottom of the door and the floor shall 
not exceed 3/4-inch.

All closing mechanisms shall be adjusted to 
overcome the resistance of the latch mechanism so 
that positive latching is achieved on each door 
operation.

The door shall swing easily and freely and shall 
be equipped with a closing device to cause the 
door to close and latch each time it is opened. The 
closing mechanism shall not have a hold-open 
feature

Self-closing devices shall be kept in proper 
working condition at all times. 

Although LaSalle is committed to NFPA 80-1975, 
newer codes may be use to purchase new fire 
doors.  Section 6-4.8, Gasketing, states, “Gasketing 
on fire doors or frames shall be furnished only in 
accordance with the published listings of the door, 
frame, or gasketing material manufacturer”.  

Fire door installations were re-reviewed in Nexus Report 
96-100 in 1996.  A number of minor deviations from 
NFPA 80 were identified.  However, the report concluded 
that all doors were OPERABLE (Refer to NTSC letter 
dated February 5, 1997).  Therefore, all door deviations 
are considered minor in nature and are acceptable.  

The following resolution applies to deviations 2-8.4.4, 2-
8.7.1 and 14-2.4.1

EC Evaluation #339805, Fire Door Acceptance CriteriaÓ 
was written to address issues related to minor deficiencies 
on the fire doors at Exelon Nuclear Stations.  Evaluation 
#339805 provides the station position on maintaining fire 
doors under operating plant conditions including 
situations where high differential pressures exist across 
the door which may prevent the doors from closing and 
latching.  Evaluation #339805 is deemed acceptable for 
use at LaSalle Station.

EC 370364, “Evaluate The Use Of Gasketing /Automatic 
Door Bottoms On LaSalle Fire Doors” was written to 
address deviations in gasketing applied to existing LaSalle 
Fire Doors.   

x
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80-9 2-8.4.2 A closing device shall be installed on every fire 
door.

A closing device is not installed on the dutch doors the 
maintenance shop.  This deviation is acceptable because:

 The door is normally closed.

 A fire in the maintenance shop has no impact on 
safety related equipment or post fire safe shutdown.

x

80-15 4-3.2

4-5.2

4-5.3.5

4-5.5.2

Mounting bolts shall pass through walls.

Fire door hardware shall include tracks, hangers, 
track brackets, bumpers, binders, pull handles, 
stay rolls, and center latch assembly for center 
parting doors.

When box-type track is used, the number of track 
brackets provided shall be such that a bracket is 
located directly over each hanger when the door is 
closed, on each end, and such intermediate 
brackets so that the bracket centers shall not 
exceed 39-1/2-inches.  Bolts securing brackets 
shall be installed through the wall except as 
provided in 4-3.2.

Composite fire doors shall have one front binder 
near the sill, one or more intermediate front 
binders, and one or more intermediate rear 
binders.

Doors 666 and 700 deviate from these requirements.  
This deviation is acceptable because:

 The doors are located in the Old Service Building.

 A fire in the Old Service Building has no impact on 
safety related equipment or post fire safe shutdown.

x
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80-22 Chapter 11 11-2, 11-3.1, 11-4.1, 11-4.1.1, 11-4.2, Installation of shutter not in accordance with 
manufacturer's instructions and closing mechanisms not 
functional.  Shutters are installed in the maintenance 
shop.  This deviation is acceptable because:

 The door is normally closed.

 A fire in the maintenance shop has no impact on 
safety related equipment or post fire safe shutdown.

X

80-28 14-2.4.2 Doors normally held in the open position and 
equipped with automatic closing devices shall be 
operated at frequent intervals to insure proper 
operation.

The only normally open fire doors that are not operated 
at frequent intervals is the door to the Turbine Lube Oil 
Room (from the Turbine Building side).  This doors does 
not separate areas containing safety related equipment or 
equipment required for post fire safe shutdown, and is 
maintained in accordance with NGG work control 
procedures, therefore, this minor deviation is acceptable.  

x
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80-30 2-8.2.2.1 Only labeled locks and latches or labeled fire exit 
hardware (panic devices) meeting both life safety 
requirements and FP regulations shall be used. 

LaSalle has installed Security Locks on some Fire Doors 
in order to meet Security Requirements in case of a 
Security Event at LaSalle Station.  During times when a 
Security Event is possible, some Fire Doors may be 
locked to prevent personnel passage.  The Fire Protection 
features may not be labeled on Security locks, bolts, 
latches or barricades for obvious reasons.  Whenever 
personnel egress is required from locations where 
potential exists for a Security Event, personnel will be 
instructed on when and how to egress.  In cases where 
security doors are locked, there are multiple other egress 
paths with labeled and tested locks and latches available 
on doors that may be used to get out of a building. 
Therefore, it is expected that personnel can exit a 
building safely during a fire.

x
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90A-1 1-2

1-2.1

Purpose

This standard is intended to prescribe minimum 
requirements based on reasonable provisions for 
safety to life and property from fire.  These 
requirements are intended to:

a. Restrict the spread of smoke through duct 
systems in a building or into a building from 
outside.

Some HVAC systems automatically shutdown on smoke 
detection from the return duct.  These systems are for 
Auxiliary Buildings Offices (VA), Machine Shop (VJ), 
Laboratory Areas (VL), Auxiliary Building Vent.  
Equipment Room (VV) and the Service Building (VS).  
The Control Room and Auxiliary Electric Equipment 
Room Systems can be placed in 100% outside air purge 
mode by station personnel upon detection of a fire.  The 
Control Room System switch is located in the Main 
Control Room and the Auxiliary Electric Equipment 
Room switch is located immediately outside of Units 1 
and 2 AEER's.

See also FPPDP Volume 3, Book 2, Fire Protection 
Reports - Fire dampers are required for smoke removal 
and system operation.

In addition, the Control Room and Auxiliary Electric 
Equipment Room automatically pass the return and 
outside air through the charcoal filter on smoke detection 
from the return and outside air duct.

x

90A-2 1-3.1 Air Filters

a. A Class 1 air filter is one which, when clean, 
does not contribute fuel when attacked by flame 
and emits only negligible amounts of smoke when 
tested by the Standard for Air Filters Units (UL 
900-1971).

Charcoal absorbers are not applicable to UL-900-1971.  
Fire suppression systems are provided for mitigating 
internal charcoal fires.  

Air filters use to be specified as Class 1, however, 
effective  May 1, 2012, Underwriters Laboratories (UL) 
no longer classifies air filters as Class 1 or 2 under UL 
standards. 

x
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90A-5 2-6

2-6.1

Electric Wiring and Equipment

Electric Wiring and equipment shall be installed 
in accordance with the National Electrical Code 
(NFPA 70-1975).

LaSalle County Station is not committed to NEC.  See 
separate review of NFPA-70.  Also NFPA-70 does not 
apply to nuclear plants nor are nuclear plants included.

x

90A-6 2-7.2 Mechanical refrigeration used with air duct 
systems shall be installed in accordance with 
nationally recognized safety practices.  
Installations conforming to the American Safety 
Code for Mechanical Refrigeration (ANSI B9.1-
1971) shall be considered as meeting these 
requirements.

Refrigerant vent lines are piped to discharge outside the 
building.  In general, complies with installation 
requirements except that separate ventilation systems are 
not provided for refrigerant machinery rooms.  
Arrangement and sizes of ducts and airflow rates based 
on other plant requirements, e.g., air needs to be
exhausted through stack for rad monitoring purposes.

x

90A-9 3-3.3.3 Fire dampers shall be installed at each direct or 
ducted opening into or out of enclosures required 
under 3-3.3.1.

The only deviation to this section is the air shaft at the 
radwaste building, elevation 687 feet 0 inch, where no 
fire damper is provided.  Lack of fire dampers will not 
adversely impact 1) the ability to shut down the reactor 
and maintain it in a safe shutdown condition (because 
post fire safe shutdown equipment is not located on either 
side of the barrier), 2) residual heat removal,  3) the 
release radioactive material, and 4) the consequences of 
an accident.  Therefore, this deviation is acceptable.

x
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90A-10 3-3.7.2.2 Fire doors, fire dampers, and ceiling dampers 
shall be installed in accordance with the 
conditions of their approval and the 
manufacturer's instructions.

Turbine building floor dampers 1/2VT59YA-YD:  Eight 
floor-mounted dampers were identified by SEC as 
improperly installed.  The current installation of these 
dampers does not appear to meet UL criteria or the 
original design.  Two 1-1/2 hour dampers are mounted in 
series.  Perimeter angle supports exist on one side of the 
damper only and appear to be welded to both the floor 
opening and the fire damper, restricting damper 
expansion.  The dampers are located in the floor 
separating fire zones within Turbine Building Fire Area 5 
and do not separate redundant equipment important to 
post fire safe shutdown.  Therefore, since slight buckling 
of the dampers would have no impact on post fire safe 
shutdown even if a fire went unsuppressed for an 
extended period of time, the deviation is acceptable. 

x

90A-11 3-3.8.1 When ducts pass through walls, floors, or 
partitions required to have a fire resistance rating, 
the opening in the construction around the duct 
shall not exceed one-half inch average clearance 
on all sides and shall be filled solidly with an 
approved material such as concrete, masonry or 
mineral fiber.

Duct penetrating the fire boundaries are provided with 
fire dampers.  The fire damper sleeves have clearance of 
1/2-inch on all sides.  The clearances are sealed all 
around by steel angle or plate.

x
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90A-12 4-2 Smoke Control - Special
Situations - A building having two or more stories 
or zones required to be separated by construction 
that will restrict the spread of smoke or fire and 
a.In which it is determined that evacuation time is 
excessive, or

b.in which evacuation is not practical because 
occupants are incapable of self-preservation 
because of age, physical or mental disability, or 
because of security measures not under occupant 
control shall have the duct systems arranged so 
that, in the event of a fire, flow of smoke from 
the fire zone will be inhibited from spreading to 
required interior ways of exit access, interior 
enclosed stairs and ramps, interior exit 
passageways, and designed refuge areas.  Such an 
arrangement may involve air conditioning systems 
alone or in combination with other systems such 
as emergency venting, pressurizing system and
fire suppression system, taking into account 
possible stack and wind effect of multistory 
buildings.  Smoke control systems are required to 
be engineered for the specific occupancy and 
building design.  This shall not preclude the use 
of other engineered approaches to provide 
equivalent protection to life and property when 
acceptable to the authority having jurisdiction.

Appendix B include considerations and guidelines 
for smoke control systems.

HVAC systems are not engineered as smoke control 
systems, but are primarily for equipment cooling and 
general ventilation.  With the degree of refuge areas 
available, evacuation time is not excessive and occupants 
are not incapable of self-preservation.  The VE and VC 
systems can be operated at 100% outside air if required 
to assist in smoke removal.  Therefore, the deviation is 
acceptable.

x
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90A-13 4-3

4-3.1

Automatic Shutdown

Except as required by provisions of 4-2, in 
systems between 2,000 cfm and 15000 cfm 
capacity, fans shall be arranged to shut down 
automatically when the temperature of the air in 
the system becomes excessive, as from a fire.  
For this purpose, approved fixed temperature 
thermostatic devices shall be provided as follows:

a.  With a setting not in excess of 136F, at a 
suitable location in the return air stream prior to 
exhausting from the building or being diluted by 
outside air, and

b.  With a setting not in excess of 50oF, above the 
maximum operating temperature, at a suitable 
location in the main supply duct on the 
downstream side of the filters.

Either the thermostatic device shall be of a type 
that is manually reset or the control system shall 
be so arranged that some manual operation is 
required to restart the fan after the thermostatic 
device has operated.  Smoke detectors approved 
for duct installation may be used in lieu of 
thermostatic devices.  Exception:  In lieu of the 
automatic fan shutdown, systems may incorporate 
automatic exhaust when acceptable to the 
authority having jurisdiction.

The HVAC systems do not automatically shutdown on 
excessive or high air temperature.  The systems can be 
manually shutdown on high temperature alarm from the 
temperature sensors provided in the serviced areas.  
Some recirculating HVAC systems are provided with 
smoke detectors in the return air duct, arranged to shut 
down the fan automatically on smoke detection.  Safety 
related areas are provided with area smoke detectors 
(exceptions have been noted) which alarm locally and in 
the Control Room to allow the operator to control the 
HVAC system when found necessary.  Due to 
undesirable effects of premature shutdown of safety 
related systems, the ventilation systems which operate 
with 100% outside air all the time, do not automatically 
shutdown on excessive air temperature nor air smoke 
detection.  However, these systems can be manually 
shutdown on high temperature or smoke detection if 
found absolutely necessary.

x
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90A-14 4.3.2 Except as required by provisions of 4-2, in 
systems of over 15,000 cfm capacity, smoke 
detectors approved for duct installation shall be 
installed and arranged to automatically shut down 
fans.  For this purpose, the detectors shall be 
provided as follows:

a.  at a suitable location in return air stream prior 
to exhausting from the building or being diluted 
by outside air, and

b.  at a suitable location in the main supply duct 
on the downstream side of the filters.

Smoke dampers (see 1-3.15) shall be installed to 
isolate the air handling equipment (including 
filters) from the remainder of the system so as to 
restrict circulations of smoke, and arranged to 
close automatically when the system is not in 
operation, and also by operation of the smoke 
detecting apparatus and by the manual emergency 
fan stop.  Exception:  In lieu of the automatic 
exhaust when acceptable to the authority having 
jurisdiction.

Same as the response for 4-3.1.  Smoke dampers are not 
provided; however, most systems which have filters have 
isolation dampers downstream of the fans which will 
close when the fans are stopped.

x

90A-24 3-3.3.3 Fire Dampers shall be installed at each dirct or 
ducted opening into or out of enclosures required 
under 3.3.3.1 Enclosures of Vertical Shafts.

Fire Dampers are not installed on all vertical shafts 
leading into the Auxiliary and Turbine Building at 
LaSalle Station.  (See UFSAR Section 9.5.1.1.3)   The 
vertical shafts without dampers have no significant fire 
load within the shaft.  A fire in this shaft will not 
challenge fire barriers or gain access to locations 
containing safe shutdown SSCÕs.
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90A-25 A-7 Each fire door and damper should be examined 
once per year, giving attention to hinges or other 
moving parts, to see that it is in good operable 
condition.

LaSalle damper testing frequencies are based on results 
of Performance Based Evaluations such as EC 362093 
and EC 362029.  Each change in surveillance test 
frequency results in an effectiveness evaluation to review 
changes in failure rates based on the frequency of the 
surveillance.  
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92M Although it has been removed from the current NFPA 
Handbooks, LSCS complies with this NFPA Code.  This 
NFPA Code was used as a guide.

x

197 This code deals with the use of 1-1/2-inch and 2-1/2-inch 
hose lines, in conjunction with fire department apparatus.  
The code does not apply to fire fighting or fire brigade 
operations.  Brigade personnel are instructed in the 
handling and use of fire hoses in conjunction with the fire 
fighting operations, which include exposure protection 
and fire attack.  Regular drills and training verify this.

x

204-1 300

301

302

General

Curtain boards (draft curtains) are essential for 
proper venting as they bank up heat and smoke 
within the curtained area, resulting in a pressure 
differential which directs the heat and smoke 
toward the vents for relief.  It has been 
established that vents are ineffective without 
curtain boards, since only the heat and smoke 
near the vents will be vented.

In sprinklered properties, curtain boards serve an 
important purpose since banked-up heat within the 
curtained area will speed the operation of 
automatic sprinklers. In the case of flash fires, 
heat is retarded by curtain boards from spreading 
throughout the building an opening sprinklers 
unnecessarily.

No curtain boards provided in LaSalle Turbine Building 
and other buildings.  Curtain boards are especially useful 
in buildings with low ceilings to delay the rapid smoke-
logging of the space.  Since the Turbine Building ceiling 
is relatively high, a large volume of the building is 
available as a potential smoke layer.  This principle is 
recognized in the latest edition of NFPA 204 (1983) 
where draft curtains are not necessarily required. 

x
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204-4 430

431

Ice and Snow Conditions

Removal of ice and snow from vents should be 
scheduled as part of the regular snow removal 
program.

When the unit is in operation, ice and snow on the roof 
would be melted due to normal build-up of heat on the 
turbine floor.  When the unit is not in operation, the oil 
hazards associated with the does not exist.  Therefore, 
this is not a concern.

x

220 NFPA 220 merely provides definitions.  Whenever 
classes of construction are specifically addressed in other 
codes, these definitions would apply and would be 
addressed at that time.  This NFPA code should be listed 
for reference only.

x
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232A-1 3022C A file room with openings protected by approved 
file room doors, suitable for the surrounding 
exposure offers protection against the fire hazard 
outside the room.

An approved file room/vault door was specified by ECN 
SDLO-26.  This door should be installed.
ACTION:  A U.L. Listed Class A (3 Hr.) fire door with 
a 250oF temperature limitation for 30 minutes is installed.  
The temperature limitation is the temperature rise 
(unexposed side) of not more than 250oF at the end of 30 
minutes.

A file door consists of an assembly of an insulated door 
closing into and interlocking with an insulated frame 
which is effective in withstanding a standardized fire of 
controlled extent and severity for at least 1 hour without 
exceeding an interior temperature of 350oF.  This would 
be during or after the fire exposure and measured 36 
inches from the unexposed face of the door or 6-inches to 
the side from the door joints when installed in accordance 
with the manufacturers' instructions.

According to LSCS-UFSAR, Section H.3-222 Rev. 0, 
April 1984 for the Service Building upper basement - fire 
zone 9D1, the average fire loading for this zone 
surrounding the archive room, including a transient fire 
load equivalent to 55 gallons of lube oil, is 21,800 
BTU/FT2.  This is equivalent to a fire severity of 16 
minutes or approximately half of the fire exposure of the 
U.L. Listed Class A door.  350oF is regarded as a 
suitable limit for paper records.  As such the existing fire 
door provides an acceptable level of protection against a 
fire on this elevation assuming no intervention by the fire 
brigade.

x
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232A-2 3121 File rooms shall not exceed 50,000 ft3 in volume 
and the height shall not exceed 12 feet.

Calculations showing the 14-foot 6-inch height walls will 
safely withstand the fire loading without failure, have 
been performed.

x

232A-3 3132 Proper design and construction of a file room 
include not only its qualities as a flame barrier 
and as a heat retardant, but also its ability to avoid 
settling and consequent cracking, and its ability to 
maintain the integrity of the file room structure 
under the stresses and impacts to which it may be 
subjected during a fire, including impact from 
falling objects and stresses, strains, and erosion 
due to sudden cooling with fire hose streams.  
Proper design includes:  determination of 
classification, choice of materials, bonding of the 
walls, floors, and roof of the file room to each 
other and to the building, load capacity, etc.

The 3 interior walls of the QA Records Storage Room are 
constructed of nominal 12-inch concrete block units, with 
a rating of 4 hours as shown on Station Drawings A-21 
and A-22.  The walls are built directly on the floor slab 
which is constructed of 18-inch reinforced concrete.  
Although the wall is not bonded at the top, it is 
considered structurally stable since it was constructed as 
a 3 hour fire wall as part of the original building design.  
The joint at the connection of the ceiling to the wall is 
filled with at least a 2 hour penetration seal as described 
in the UFSAR.  The existing wall is considered adequate 
to resist passage of the fire from outside the room, and 
prevent the fire inside the room exposing other building 
areas, as described in the UFSAR.  Also, each smoke 
detector in the room is  covering less than the maximum 
spacing, thereby increasing relative sensitivity.

x
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232A-7 3234b If any wall of the building is of suitable 
construction to form part of the file room 
enclosure, the walls or walls of the file room at 
the intersection with the building wall shall, when 
practicable, be bonded into it for the full height 
and width of the file room wall or walls.  When 
such bonding is not practicable, the wall or walls 
of the file room shall be (a) rabbeted into the 
building wall for their full height and width to a 
depth of not less than 4 inches or (b) be bonding 
may consist of keys the full width of the file room 
wall and let into the building wall not less than 4 
inches.  These keys are to be not less than three 
(3) brick courses in height, spaced not to exceed 1 
feet on centers, the lower key to be at the floor 
and the upper key at the ceiling, and with all 
joints between the keys and the building wall 
thoroughly filled with mortar or cement grout.

The requirements for bonding the ceiling impacts in 
Sections 3132, 3231a, and 3235 have not been met.  
These angles should be added against both faces of the 
masonry wall.  The walls are not bonded to the building 
wall.  The 1976 Edition of NFPA 232 has modified this 
requirement to only require this if it is practical.  Since 
these walls are already installed, it would be necessary to 
remove existing block at the intersection of these walls in 
order to bond it.  The present arrangement is satisfactory.

Refer to Deviation 232A-3 for additional information.

x

232A-8 3235 Bonding of File Room Walls, Floor and Roof.  
File room walls of masonry units shall be laid 
with angles and corner well bonded throughout 
their height.  Where the floor construction of the 
building forms the roof of the file room the joint 
between the same and the tope of the side walls 
shall be tightly finished and thoroughly filled with 
mortar or cement grout.  Wedging with slate to be 
provided where required by conditions to insure 
adequate bonding.

Refer to Deviation 232A-3 for justification. x
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232A-13 3313 Wiring shall be so arranged that both wires of the 
circuit shall be disconnected when the lights are 
out.  Main switches shall be outside the room and 
provided with a red pilot light.

All conduit is threaded.  Circuit power is limited to that 
supplying power to the ceiling fluorescent lights. The 
overhead lights are covered.  Current codes allow circuits 
within the room if they are power limited.  The 
configuration in QA Archive Room meets the intent of this 
paragraph, therefore, the deviation is acceptable.

x
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232A-14 3321 Heating shall be by hot water or steam.  When 
steam heating is used, the coils or radiators shall 
be so located as to avoid the possibility of any 
records coming in contact with them.  Piping 
should preferably be placed overhead.  Where the 
pipe is carried through the wall, the hole shall be 
made as small as practicable, the pipe provided 
with a close fitting, noncombustible sleeve and the 
space around the outside of the sleeve shall be 
completely filled with cement grouting.  Floors 
and roofs of file rooms shall not be pierced for 
piping.  Open flame heaters, electrical heaters, 
etc., shall not be employed.

Electric heating coils, although specifically excluded, 
were selected for this room because neither steam nor hot 
water heat is used in the station design.  Power supply 
circuits for the electric heaters are power limited with 
magnetic and thermal protection for breakers to protect 
against the possibility of a heater malfunction.  The 
heating coils are located inside noncombustible metal 
ductwork which is hung from the ceiling above the files 
so they are not directly exposed to the coils.

Records are stored in fully enclosed metal cabinets.  A 
Halon 1301 total flooding fire suppression system is also 
furnished to protect the record storage room.  This 
system is activated by a cross zone ionization detection 
system which will sense a fire in its initial stages of 
development.  With the cross zone ionization detection 
system, the first detector would be activated and sound a 
trouble alarm, thereby alerting personnel to a problem 
early.  Through the physical separation of the records and 
the electric heating coils, the supply circuit protection, 
the ionization early warning detectors and alarms, and the 
Halon 1301 fire suppression system, it is believed that 
even with the deviation from the standard, the QA 
archives room and the records stored within it are 
satisfactorily protected against potential severe fire 
damage due to a heater malfunction.

The cost of relocating the heating and cooling coils 
outside the room would be excessive for the marginal 
improvement that would be obtained in protection from 
fire hazards.  This deviation is acceptable as designed.

x
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232A-15 3311 Ventilation of interior shall be through door 
openings.

See paragraph 3332-33 remarks. x

232A-16 3332-33 It is sometimes imperative that a ventilation 
system be provided.  Therefore, it should be 
recognized that the presence of the system 
addresses to the possibility of entrance of fire or 
paper damaging heat from outside the file room.

To minimize this possibility, the system should be 
installed in accordance with the "Standard for the 
Installation of Air Conditioning and Ventilating 
Systems, NFPA No. 90A, 1975 Edition, and the 
following safeguards should be taken:  the system 
should be independent of any other ventilating 
system; all air-conditioning apparatus, fans, 
filters, etc, should be located outside the file 
room; each duct should be provided with an 
adjustable fire damper equipped with approved 
automatic means for closing it and shutting down 
fans in event of fire outside or inside the file 
room.  Ducts should be so located so as to avoid 
the possibility of records coming in contact with 
them, preferably on the ceiling, where a duct is 
carried through a file room wall its installation 
should be such that it will not impair the ability of 
the vault to protect its contents against fire (and 
heat) from outside the room.

In ANSI N45.2.9, Section 5.6, ventilation and heating 
requirements are specifically mandated to minimize the 
risk of damage from adverse environmental conditions.  
For this reason, HVAC equipment is installed in the 
room to control its environmental conditions to meet the 
microfilm manufacturer's recommendations.  The present 
design is acceptable.

x
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232A-17 3411 Filing equipment shall be noncombustible 
throughout.  All records shall be stored in fully 
enclosed containers so far as possible.  If 
complete enclosure of certain records is 
impracticable, shelving having only the front open 
may be used, but loose papers should not be filed 
on open shelving.  Cubical contents of individual 
compartments of shelving should have a volume 
of not more than 10 ft3, preferably less.

So far as possible, all records are stored in fully enclosed  
noncombustible containers.  Therefore, minor deviations 
are acceptable.

x

232A-18 3412 Arrangement of filing devices within the room 
shall be such that they will be in short sections 
and with ample aisles between so as to retard the 
spread of fire.  If open-front shelving is used, the 
sections of shelving should be broken up with 
fully enclosed containers to form fire stops.

So far as possible, all records are stored in fully enclosed  
noncombustible containers.  Therefore, minor deviations 
are acceptable.

x

232A-19 3413 Open-front containers shall be located at least 36 
in. away from door and window openings;  fully 
enclosed containers at least 6 in. away.

So far as possible, all records are stored in fully enclosed  
noncombustible containers.  Therefore, minor deviations 
are acceptable.

x
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232A-20 3421 The room shall be under responsible supervision 
from opening until closing time, and inspections 
shall be made daily, particularly before closing 
time, to insure that all containers are closed, no 
records left on top of desks, containers, or 
elsewhere exposed, all waste paper removed, and 
all doors, windows and containers closed.

Access to the locked file room is by personnel from 
Central File with a key.  Central File personnel stay in 
the room until the task is completed.

x

232A-21 3432 General cleanliness shall be of the highest type. Housekeeping is monitored by central file personnel.  
The room is inspected at least weekly to verify there are 
no exposed combustibles.  Housekeeping is good.  
Cabinets are normally closed. 

x
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232A-23 3521 Automatic fire detecting systems installed in 
accordance with the recommendations of NFPA 
signaling systems standards are valuable in giving 
warning of fire inside file rooms.  The systems 
should be relied upon only when there is 
assurance that the alarms will bring prompt 
response at all times.

The fire detection system was designed per NFPA 72D 
and 72E.  See these reviews.  Also refer to Deviation 
12A-4.  

x

232B-2 2-4 Size.  For the purpose of restricting the quantity 
of vital records exposed to destruction by fire in a 
single enclosure and to reduce the possibility of 
fire originating within the vault, a vault shall not 
exceed 5,000 ft3 (142 m3) in volume and the 
interior height shall not exceed 12 feet (3.7 
meters).
NOTE:  For conditions requiring storage of a 
larger volume of vital records, see Sections 2-14 
and 3-1.5.

The vault dimensions are 51 feet 4-3/4-inches x 64 feet 
4-3/4-inches x 7 feet 6 inches which is a volume of 
24,823 ft3.  However, the oversize vault requirements (or 
equivalent) are met.  See Section 2-14.

x

232B-3 2-7.5.1 Walls of vaults shall have no openings other than 
those necessary for access, electric lighting, 
power-limited circuits, and sprinkler piping.  (See 
2-14.1)

The wall is penetrated for the Halon 1301 piping system, 
as well as light fixture conduits.  Penetrations are 
appropriately sealed.  Also, see deviation 232B-4.

x
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232B-4 2-7.5.4 Wall penetrations for electric lighting and limited 
energy circuits shall be as small as possible and 
shall be grouted, potted, or otherwise sealed for 
the thickness of the wall to prevent smoke, heat, 
flame, or water penetration.  Conduit, if used, 
shall be sealed inside and outside.

Conduits are not sealed internally.  This is acceptable 
because they are near the doorway, away from storage, 
and there is no hazardous occupancy adjacent to the 
room.

x

232B-6 2-12.2 The records in the filing equipment shall be not 
less than 3 in. (76 mm) above the floor of the 
vault.

Records are only one inch of the ground.  This is not 
considered a serious deviation, as the possibility of water 
damage in the vault is remote.

x

232B-7 2-12.3 The vault shall be under responsible supervision 
from opening until closing time and inspections 
shall be made daily, particularly before closing 
time, to ensure that all containers are closed, no 
records left on top of containers or elsewhere 
exposed, all waste papers removed, and vault 
doors closed and locked.

Surveillance/housekeeping procedures exist to inspect the 
vault at specified times.  This is not considered a serious 
deficiency, because access to the vault is through a 
normally locked combination-lock vault door, and access 
is limited to people specifically having business in the 
vault.  These people are instructed to store all records in 
file cabinets when their business is completed.

x

232B-8 2-12.4 Vaults shall not be used as working spaces.  
Persons other than those authorized to handle the 
records shall not be permitted in the vaults.

Table and chairs are noncombustible and are used to look 
at material in the room, but is not a work station.  

x

232B-9 2-12.5 General housekeeping shall be of the highest 
order.

See paragraph 2-12.3 remarks. x
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232B-11 2-14.1 Where the volume of "vital" records exceeds that 
which can be stored in a record vault of maximum 
permissible size (5,000 ft3), they may be protected 
by providing an oversize vault of 25,000 ft3, 
designed and constructed as a standard vault and 
equipped with automatic sprinkler protection in 
accordance with NFPA 13.

The vault is 24,800 ft3 in volume, and is an oversize 
vault, as defined.  A Halon system is, however, used 
instead of a sprinkler system.  The Halon system is an 
acceptable alternative to the sprinkler system.

x

232B-13 5-3.1 To adequately protect records in a non-fire 
resistive building, the devices required shall be 
determined by the total weight of combustibles 
per floor, as shown in Table 5-3.

An analysis was not performed.  NRC Reg. Guide 1.88 
dictates these requirements.  It should be noted that 
although the exterior of the Outside Storage Vault is not 
fire-rated, it is a typical metal side warehouse and the 
vault is a 2-hour fire-rated structure.

x

251 Code No. 251 establishes testing procedures and 
acceptance criteria for the assignment of hourly fire-
resistance ratings to building materials and assemblies.  
Underwriter Laboratories is the primary source of fire-
resistance rating documentation for materials at LaSalle 
County Station.  UL Testing Procedure 263 and ASTM 
E-199 are identical to NFPA 251.  However, some 
ratings have been extrapolated from existing data by 
manufacturers as accepted industry practice.  Therefore, 
NFPA 251 cannot be regarded as the sole source for 
determining fire-resistance ratings.

x
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253 The NFPA 253 Radiant Panel Test is referenced in a 
manufacturer's report on carpeting as a response to 
questions from S&L regarding the carpet's fire resistance 
characteristics.  Sargent & Lundy included this 
information in the Fire Hazards Analysis only to 
complement the original selection criteria for the control 
room carpeting based on UL flame propagation index 
ratings.  A commitment to meet NFPA 253 was not 
made.  Therefore, a review of this test is not appropriate.

x

258 This code was not committed to specifically. LaSalle 
did not specifically commit to NFPA 258, ÒMeasuring 
Smoke Generated by Solid MaterialsÓ.  However, as 
referenced in section 9.5.1.1.5 of the LaSalle UFSAR, 
LaSalle Station complies with NEIL (Nuclear Electric 
Insurance Limited) standards. NEIL provides the 
standards for interior design materials and smoke 
testing.  Since NEIL requirements are based in part on 
NFPA, ASTM and ANSI requirements, LaSalle 
complies with the intent of the NFPA code. 

x

259 Specific parameters of the test in Code 259 are not 
committed to in the LaSalle County Station FSAR.  
LaSalle did not specifically commit to NFPA 259-1976, 
ÒAn Evaluation of Potential Heat, and Building
MaterialsÓ. However, as referenced in section 9.5.1.1.5 
of the LaSalle UFSAR, LaSalle Station complies with 
NEIL (Nuclear Electric Insurance Limited) standards. 
NEIL provides the standards for interior design materials 
and smoke testing.  Since NEIL requirements are based 
in part on NFPA, ASTM and ANSI requirements, 
LaSalle complies with the intent of the NFPA code. 

x
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803-1 2-3 For primary and secondary facilities, the cost of 
lost revenue and replacement power in addition to 
property loss shall be factored into the fire 
hazards analysis for determining the cost/benefit 
ratio for selecting the appropriate fire protection 
systems.

NML, the insurance company, does consider the aspects 
of financial implementation of the property loss program.  
LSCS has been evaluated against these standards.

x

803-2 3-2 For the purpose of assessing the fire loading, an 
inventory of all flammable and combustible 
materials shall be made for each fire area, 
identifying the location, type, quantity and form 
of the materials.  The materials shall be classified 
into:
c)  Combustible Radioactive Substances.  Typical 
examples of radioactive substances external to the 
reactor are:

Sealed radioactive material, such as irradiated 
and/or plutonium containing fueled elements, 
irradiated control rods, neutron sources, etc.

Unsealed radioactive material, such as ion 
exchanger fillings and filter cartridges which have 
become loaded with radioactive substances, 
radwaste materials, etc.

Fire Hazards Analysis, LSCS-FSAR Appendix H, 
provides the inventory of items in para. 3-2(a) and 
3.2(b).  LSCS-FSAR meets the requirements indicated 
here.

Any combustible radioactive materials, such as 
contaminated clothing, would be removed to the radwaste 
building for processing.

x

803-3 5-3 Wall and structural components, thermal 
insulation materials, radiation shielding materials, 
and soundproofing shall be noncombustible, 
limited combustible or listed by a nationally 
recognized testing laboratory for flame spread, 
smoke, and fuel contribution, of 25 or less in its 
use configuration.

Material selection was based upon NRC and insurance 
requirements.  Not all materials have these test figures 
available.  NRC does not include smoke development 
ratings and also excludes some materials.

x
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803-4 6-2.2 Where vertical fire barriers are required, 
stairwells, elevators, and trash chutes shall be 
enclosed in an approved fire rated enclosure of 
2-hour construction with approved automatic or 
self-closing doors.

Elevators in the reactor building are not rated.  Since the 
reactor buildings are split in half for safe-shutdown 
purposes, and redundant safe-shutdown trains do not 
come within 50 feet of each other, this is not a problem.

x

803-5 7-3.1.6 Enclosed stairwells shall be designed to minimize 
smoke infiltration during a fire.

Note:  Stairwells serve as escape routes and fire 
fighting access routes.   A suitable method of 
ensuring a smoke-free stairwell is using a slight 
pressure for the stairwell ventilation system.

The service building stairwells are penetrated by doors.  
No ventilation is provided for the stairwell, so the 
stairwell cannot be kept under a slight positive pressure.

Comment:  The intent of the code is met.

x

803-6 7-3.1.9 The power supply and controls for mechanical 
ventilation systems shall be located outside the 
fire area served by the system for protected from 
fire damage.

In certain cases, power supply and local control panels 
may be in areas served.  However, the systems are 
normally shut down by ionization detection;  therefore, 
locating controls outside the areas serves no useful 
purpose.

x
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803-9 8-2 Prevention Measures for Buildings.
The plant shall be equipped with an approved 
lightening protection system.  (See NFPA 78)

LSCS does not have an approved lightening protection 
system.  The metal vent stack is grounded to the 
structural steel.  However, side or roof strikes may occur 
and no special protection is provided.

Comment:  Lightening protection program accepted by 
NML Report (6/17-19, 1985).  

x

803-10 9-8 The fire control panel shall contain, as a 
minimum, the following readouts:  (f) Data 
acquisition system for recording of signals.

1(2)FP04JA has a buffer for storing 1000 events. The 
alarms and troubles are also recorded by the Plant 
Process Computer as messages in a retrievable archive. 

x

803-12 7-3.3.1 Air entry filters shall have noncombustible filter 
media.  They shall produce a minimum amount of 
smoke (UL Class I).

Pre-filters are not UL Class I.  However, deviation is 
acceptable because filters satisfy NEIL requirements.
Air filters use to be specified as Class 1, however, 

effective  May 1, 2012, Underwriters Laboratories (UL) 
no longer classifies air filters as Class 1 or 2 under UL 
standards.

x
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1962-7 6-1.3
6-1.4

Records of fire department hose shall be recorded 
in books, on printed cards, or computerized as 
specified by the authority having jurisdiction.  In 
fire departments, hose records may be kept as part 
of the department's or individual company's 
complete equipment inventory, thereby 
simplifying records and reports.

Records for hose on racks, on reels, or in 
enclosures may be kept at the hose location or at a 
control location such as the building engineer's 
office on the premises where the hose is located.

Records are not kept on cards and they are not 
computerized.  The records are kept on file as part of the 
completed surveillance.  These records are stored in a 
central file and the archives room.  This method meets 
the intent of Section 6-1.

x

1962-8 6-2.1 The acceptance information shall include:

(a)   Assigned identification number.
(b)   Manufacturer and part number.
(c)   Vendor.
(d)   Size (internal diameter of waterway).
(e)   Length.
(f)   Type of hose, i.e., single jacket,
       double jacket.
(g)   Construction, i.e., all synthetic, cotton
       synthetic.
(h)   Date received and date put in service.

While LSCS does not record all of this information in 
their surveillance records, the record system does 
conform with the intent of 6-1.  In addition, all hoses 
were purchased from Fire Hose Corp., and a complete 
hose description is given in Section 2-2.

x

1962-24 9.2 Hose.  The hose shall meet the requirements of 
NFPA 1961.  "Standard for Fire Hose."

Hoses are presently purchased to UL/FM requirements. x
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1962-25 9.3 Couplings.  The coupling threads and gaskets 
shall meet the requirements of NFPA 194, 
"Standard for Screw Threads and Gaskets for Fire 
Hose Connections."

Couplings are presently purchased to UL/FM 
requirements.

x

NFPA 
Handbook

14th Edition

The LaSalle County Station FSAR complies with Table 
6-8A which lists the relationship between fire loading in 
Btu/ft2 and the severity of fire anticipated described in 
terms of time.

x
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Attachment 1
Deviation Number:  72E-1

Paragraph Number:  NFPA 72E sections 2-5, 2-6, 3-4, 3-5, 4-4, 4-5 and 6-3.

Paragraph not in Compliance:  The detector spacing and locations at LaSalle is not in literal compliance with the requirements in 
NFPA 72E-1974.

Justification / Resolution:  The location and spacing of detectors at LaSalle, including the safety related areas such as the AEER and 
SWGR Rooms (Fire Zones 4E1, 4E2, 4E3, 4E4, 4F1, and 4F2), is adequate from both a technical and regulatory basis, as follows:

Technical Basis:

The technical basis for the placement, location and spacing of the detectors, including considerations of air flows and air change rates, 
etc., is documented in the "Analysis of Fire Detector Locations at LaSalle County Station" (SEC Project No. 83118).  Specifically, 
with respect to analyzing the detector location and spacing, the following basic NFPA principles from the NFPA code of record
(NFPA 72E-1974) and the edition of the NFPA code current at the time of the analysis (I.e., NFPA 72E-1982) were applied:

 The location and spacing of smoke detectors shall result from an evaluation based on engineering judgement supplemented by the 
guidelines detailed in this standard.  Ceiling shape and surfaces, ceiling height, configuration of contents, burning characteristics 
of combustible material present, and ventilation are some of the conditions that shall be considered (NFPA 72E Section 4-3.1). 

 Where the intent is to protect from a specific hazard, the detector(s) may be installed closer to the hazard in a position where the 
detector will readily intercept the smoke (NFPA 72E Section 4-3.1.1).

The analysis of the installed systems included evaluation of the detector spacing and location versus the air flow and air changes and, 
as documented in the analysis, the evaluation demonstrated favorable compliance with the guidelines for high air movement areas.  As 
a result, modifications (i.e., detector addition and/or relocation) were warranted (and completed) in various fire zones (e.g., 4E3, 4E4, 
and 4F2) to ensure that the spacing and location was adequate.  In addition, the analysis concluded that the spacing and location of the 
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detectors in other zones were adequate (i.e., no modifications to change the detector placement, spacing, or location were warranted).

The detector locations and hazards have not significantly changed since the 1984 analysis was performed; therefore, the current fire 
detection system design is adequate. 

Regulatory Basis:

The analysis of the placement, location and spacing of the detectors referred to above was performed and submitted in 1984 at the 
request of, and accepted by, the NRC, to satisfy Condition E.1 of Attachment 1 to the LaSalle Unit 2 Operating License NPF-18, 
Attachment 1, Item E.1, which stated that prior to exceeding 5% of rated full power operation:

"The licensee shall conduct a review of the adequacy of its fire detector system installation. This evaluation shall specifically address 
the number and location of fire detectors, and ventilation effects on the ability of the detectors to sense a fire. The licensee shall 
initiate compensatory measures in areas found deficient to assure adequate fire detection capability. These compensatory measures 
will remain in place until permanent modifications to correct any deficiencies are made to the detection system."  

The commitment was made to address specific NRC questions made during a fire protection inspection regarding fire detector design, 
including the number and location of detectors with respect to NFPA 72E, the location of detectors in rooms with high air flow, and 
areas (e.g., switchgear and auxiliary electrical equipment rooms) in which detector activation does not result in automatic trip of 
supply fans.  These concerns were tracked via NRC inspection report items 50-373/83-44-09, 50-374/83-48-15, 50-373/83-44-10, and 
50-374/83-48-16 pending, in part, the licensee's submittal of an analysis of the effects of high air flows on the actuation of fire 
detectors.  Condition E on Attachment A of the License Condition was tracked as Open Item 374/81-00-56.  The detector analysis was 
submitted on March 9 and June 1, 1984.  Item E.1 on Attachment 1 to the LaSalle Unit 2 Operating License NPF-18 was closed in 
NRC Inspection Report 374/84-05. 

EC #357831 also evaluates the placement of fire detectors below the ceiling in Fire Zone 4E4.  Fire Zone 4E4 is one of the plant fire 
zones that have this deviation from the NFPA Codes.



FPR Section 5.3 (Rev 8)
Attachment A

Deleted Deviations

NFPA Code Deviation No. Reason
10 2, 3, 4 Combined with 10-1.
10 5, 6, 8, 9, 10, 

11, 12, 13
Items corrected (i.e., procedures revised, maintenance personnel qualified, etc.), 
station is in compliance.

12 1, 2, 3, 5, 6, 7 Items corrected (i.e., EDG CO2 system upgraded, procedures revised, etc.), station is 
in compliance.

12A 2 Warning signs provided, station is in compliance.
12A 7 Emergency actuation means provided for OR vault, station is in compliance.
12A 8 Name plates provided for halon switch functions, station is in compliance.
12A 10, 12 Discharge alarms are provided for halon systems, station is in compliance.
12A 13 Suitable safeguards (i.e., warning signs) provided, station is in compliance.
12A 15 Nameplate correct, station is in compliance.
12A 18 Halon systems are tested annually, station is in compliance.
12A 19 Systems adequately maintained, station is in compliance.
12A 20 Pressure is adjusted for temperature, station is in compliance.
12A 21, 22, 25, 26 Central File halon system abandoned in place (no longer applicable).
13 1 Items corrected, station is in compliance.
13 2 Code provided to station, station is in compliance.
13 5 1/2 inch brass bushings installed, station is in compliance.
13 6 Test pipe corrected, station is in compliance.
13 7 Nipple replaced and system is drainable, station is in compliance.
13 13 Item corrected, station is in compliance.
13 15 Maintenance item routinely corrected, station is in compliance.
13 16 Pendant head provided, station is in compliance.
13 25 System restored to service, admin procedures control impairments, station is in 

compliance.
13 29, 31 M&MPC hydraulic calculations satisfy intent, station is in compliance.

13A 1, 3 Procedures revised, station is in compliance.
13A 5 Valves are tagged and inspected, station is in compliance.
13A 6 Valves found mispositioned are reported (CAP) and procedures govern impairments, 

station is in compliance. 
13A 7 Valves are lubricated annually, station is in compliance.
13A 9 Hydrants periodically checked with T-Handle, station is in compliance.
13A 11 Station surveillance checks sprinkler heads, station is in compliance.
13A 12 Extra high temperature sprinklers are not used at LaSalle (i.e., not a deviation).
13A 14 Sprinkler guards are not provided at LaSalle, station is in compliance.
13A 16 Hangers are periodically inspected, station is in compliance.
13A 18, 19 Air compressors included in routine maintenance program and lubricated as necessary, 

station is in compliance.
13A 26 Main drains, inspector test,  hydrants and yard loop periodically flushed, station is in 

compliance. 
13A 27 Impairment procedure ensures equipment is in working order when returned to service, 

station is in compliance. 
14 3 Hose stations are not obstructed, station is in compliance.
14 4 Not applicable to power plant, station is in compliance.
14 7 Hose stations are UL listed, station is in compliance.
14 11 Pressures cannot exceed 200 psi, station is in compliance.

5-3- 1 



FPR Section 5.3 (Rev 8)
Attachment A

Deleted Deviations

NFPA Code Deviation No. Reason
14 17 Hose stations repaired, station is in compliance.
15 5 Nozzles not aimed at bushings, station is in compliance.
15 7 Drain re-pitched, station is in compliance.
15 10 Heat detectors are used when they trip water spray system, station is in compliance.
15 13 Water supplies are kept in operating condition, station is in compliance.
15 14 Open head systems, except are charcoal filters, are flow tested.  Wetting charcoal 

overrides benefit of test. Station is in compliance.
15 19 Heat detectors are corrected, station is in compliance.
15 20 Manual pull stations are protected, station is in compliance.
20 5 Flow meter provided, station is in compliance.
20 7 Air release valve installed, station is in compliance.
20 8 Governor set with high quality tach, station is in compliance.
20 9 Cooling piping corrected, station is in compliance.
24 1 SW cross tie check valves can be isolated, station is in compliance.
24 2 All "control" valves are tagged and locked, not sealed, station is in compliance.
24 3 Equipment in hydrant house satisfies authority having jurisdiction, station is in 

compliance.
24 4 Nozzles are approved type, station is in compliance.
24 5, 6, 7 Procedures revised, station is in compliance.
24 8, 9, 10 ANSI flush procedure used during initial installation, station is in compliance.
26 1 Valve returned to service, station is in compliance.
26 4 Valves are tagged, station is in compliance.
26 7 Impairment procedures ensures valves are properly tested when returned to service, 

station is in compliance.
26 8, 9, 10 Fire protection valves are appropriately sealed, locked and/or supervised, tagged or 

labeled, and administratively controlled (station is in compliance). 
26 12 OOS tags are used for valves, station is in compliance.
26 15 Valve restored to service and impairment procedure ensures fire watches are 

established for impaired valves, station is in compliance.
27 2 Fire Marshal and Trainers obtain assistance form outside agencies, as needed, station 

is in compliance.
27 3 Training facilities and classrooms are provided, station is in compliance.
27 6 Station is in compliance.
27 7 First aid equipment is provided, station is in compliance.
27 8 Spare equipment available, station is in compliance.
27 9 Vehicles not required, station is in compliance.
27 10 Supplied are available on-site, station is in compliance.
30 2, 3, 5, 6, 7, 8, 

9, 10, 11, 12 
Flammable and combustible liquids admin control procedure revised, station is in 
compliance.

30 4 Ductwork corrected, station is in compliance.
37 3 Covered by Deviation 37-2.

50A 2 Power lines buried, station is in compliance.
50A 4, 5 Surveillance revised, station is in compliance.
50A 6 Fire brigade trained on hydrogen fires, station is in compliance.
51B 1, 2, 3, 4, 5, 6,  

and 7
Hot work procedure revised, station is in compliance.

72D 12 EDG CO2 supervised, station is in compliance.

5-3- 2 



FPR Section 5.3 (Rev 8)
Attachment A

Deleted Deviations

NFPA Code Deviation No. Reason
80 1 Fire doors are UL labeled, station is in compliance.
80 7, 8, 10, 11, 

13, 14, 19, 21
Combined with similar Deviation 80-5.

80 12 Fusible link replaced (also not considered a deviation).
80 16, 17, 18 Combined with similar deviation 80-15.
80 20 Self-closing devices housed to protect mechanism, station is in compliance.
80 23, 24, 25, 26, 

27
Station procedures and pm programs ensure that doors are repaired in a timely manner 
and that doors (including hardware and self closing devices) are properly installed,  
lubricated (as necessary), kept clear from obstructions, and kept in working order.

80 29 Fusible link not painted, station is in compliance.
90A 3 Damper access doors labeled, station is in compliance.
90A 4 All air filter (except charcoal) specified Class 1, station is in compliance.
90A 7, 8 Closed to similar Deviation 90A-9 (all other required HVAC penetrations provided 

with dampers). 
204 2, 3 Smoke and heat vents are periodically tested, station is in compliance.

232A 4, 5, 6, Fire seal installed, station is in compliance.
232A 9, 10 Closed to similar Deviation 232A-1.
232A 11 Door can be unlocked from inside, station is in compliance.
232A 12 Self-closer provided, station is in compliance.
232A 22 Smoking prohibited (reasonable assurance that matches are not used), station is in 

compliance.
232B 1 Plans were prepared by licensed engineer, station is in compliance.
232B 5 Cabinets are non-combustible, station is in compliance.
232B 10 Smoking prohibited (reasonable assurance that matches are not used), station is in 

compliance.
232B 12 Cabinets are non-combustible, station is in compliance.
803 7 FHA is periodically updated, station is in compliance.
803 8 Admin procedure developed for handling flammable gases, station is in compliance.
803 11 Plant outages consider fire protection, station is in compliance.

1962 1,  2,  3,  4,  5, 
6, 11, 12, 13, 

14, 15, 16, 17, 
18, 19, 22, 23

Maintenance procedures revised to address deviations, station is in compliance.

1962 9, 10 Hoses replaced after use, station is in compliance.
1962 20, 21 Special equipment is used in testing hose and couplings, station is in compliance.
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I. INTRODUCTION

This analysis addresses the effects of manual, automatic, or inadvertent actuation of 
the fire suppression systems on zones containing safe shutdown equipment.  It 
includes the effects of discharge from deluge and sprinkler systems, as well as from 
fire hoses.  It is assumed that the effects produced by spraying with any of the fire 
suppression methods above would bound any effects of spraying with an 
extinguisher. Loss of offsite power is assumed in all cases.

The zones in the following buildings were analyzed:

Reactor Building
Auxiliary Building
Turbine Building
Emergency Diesel Generator Building
Radwaste Building
North Service Building
Off-Gas Filter Building

Safe shutdown equipment could be adversely affected by actuation, or consequences 
of actuation, of the aqueous fire suppression systems.  The following three types of 
impingement were considered:

(1)  Spray from deluge of sprinkler systems
(2)  Hose stream
(3)  Resultant flooding

II. METHODOLOGY

A zone by zone approach was used.

Zones are as defined in Table H.2-1 and Figure H.2-1 of Appendix H (Fire Hazards 
Analysis) of the Fire Protection Report.

Safe shutdown equipment in each zone is as previously identified in Section H.4 of 
Appendix H (Safe Shutdown Analysis) of the UFSAR.  Generally, most zones were 
found to contain only one division of safe shutdown equipment.  The LaSalle safe 
shutdown analysis shows that a fire in a single fire zone will not disable both 
redundant safe shutdown trains.  Therefore, loss of a single fire zone under 
postulated intentional or inadvertent suppression system operation is acceptable for 
this analysis.

Each zone was analyzed regarding its content of safe shutdown equipment, the fire 
suppression systems employed, and the potential for loss of safe shutdown 
equipment due to activation of the fire suppression system(s).  Also examined were 
the means of ridding the zone of accumulated fire protection water.  Generally, fire 
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protection water would be carried away by floor drains, open hatchways, and 
stairwells directing flow to lower levels. Flooding potential exists only in the lower 
levels of the plant, but in no case was any flooding found to prevent safe shutdown 
of the plant.

Zones containing safe shutdown equipment were also examined for possible impact 
from the actuation of fire suppression systems in adjacent zones.

Gas suppression hoses for CO2 were analyzed, but their discharge lines are not 
pressurized in safety related areas. Multiple events would have to take place to 
achieve an inadvertent discharge.  The CO2 is contained in a 10 ton tank in the 
turbine building. The hoses can only be pressurized by opening the master tank 
discharge valve and the local pilot valve to the hose. Therefore, inadvertent discharge 
is unlikely. The diesel generator room CO2 systems were analyzed and summaried 
for the applicable fire zones within this analysis. 

III. ASSUMPTIONS

It was assumed that offsite power was lost and that this event coincided with the 
actuation of manual and/or automatic fire protection systems in only one zone of the 
plant.  Credit was taken for plant staff action in that is was assumed that any 
automatic sprinkler of deluge suppression would be interrupted within 25 minutes, 
and that any additional protection measures would be provided manually.  It was 
assumed that valves sprayed by a hose stream would remain in their given position, 
and that water would spread from one unisolated zone to another (e.g.: water flow 
through floor drains, under doors, through open doorways, and down stairwells and 
hatches).

The following flow rates are assumed per FSAR Q&R 10.37 and Section IV.E of the 
"Evaluation of the LaSalle County Station Fire Protection Water Distribution and 
Standpipe System", February 1984:

Deluge systems 0.3 gpm/ft2

Sprinkler systems 0.3 gpm/ft2 for any 3000 ft2 area.
0.2 gpm/ft2 for any 10000 ft2 area under the

turbine-generator operating floor in
vicinity of the turbine oil
piping and anywhere oil is likely to
spread in the event of an oil line break.

Hose stations 300 gpm per zone
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IV. ANALYSIS

Area 1

This area is the reactor building refueling floor.  No safe shutdown components are 
housed in this area.  Fire protection is provided by several hose stations located in 
this area.  Any accumulated fire protection water would be carried away by floor 
drains, or fall through slab openings to Zones 2B1, 2B2, 3B1, and 3B2 where drain 
capacities are adequate to handle any runoff. This area also has stairways which lead 
to zones 2B1, 2B2, 3B1 and 3B2. 

Zone 2A

This zone houses the instrument storage room.  No safe shutdown equipment is 
located in this zone.  Fire protection is provided by a hose station in this zone.  
Accumulated fire protection water would either be carried away by floor drains or 
leave this zone via an open hatchway or stairway, both of which open to Zone 2B2 
which houses no safe shutdown components and has adequate drain capacity to 
handle any runoff. 

Zone 2B1

nd fire protection is 
provided by hose stations.  Also, a manual internal deluge system is located within 
the Division 2 stand-by gas treatment system located in this zone.  Accumulated fire 
protection water would be carried away by floor drains and/or flow through an open 
hatch or stairwell which leads to Zone 2D where the drainage system is adequate to 
remove any runoff from Zone 2B1.  Only Division 2 equipment will be affected by 
initiation of fire protection systems in this zone.  Thus, the plant can be safely shut 
down using the remaining safe shutdown train.

Zones 2B2, 2C

These zones house no safe shutdown equipment.  Fire protection is provided by hose 
stations.  Any accumulated fire protection water would be carried away by floor 
drains or fall through slab openings.  In either case, no safe shutdown equipment 
would be jeopardized.  Stairs connect Zone 2B2 to Zone 2C, and Zone 2C to Zone 
2D.

Zone 2D

This zone at elevation 786'-6" houses Division 2 safe shutdown cables.  Fire 
protection is provided by hose stations.  Any accumulated fire suppression water 
would be carried away by floor drains or fall through opening in the floor slabs to 
Zones 2E-1 and 2E-2 where drainage is adequate to remove any runoff form Zone 
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2D.  Thus, the consequences of initiation of manual fire protection measures would 
be no more severe than the design-basis fire.  Also, stairwells connect Zone 2D to 
Zones 2E-1 and 2E-2.

Zones 2E-1, 2E-2

 
 

  Fire protection is provided by hose stations.  Any accumulated fire 
protection water would be carried away by floor drains or flow from Zone 2E-1 or 
2E-2 to Zone 2F-1 or 2F-2 respectively through slab openings.  In the event that 
equipment is disabled by fire protection measures, only one train of  safe shutdown 
would be affected and the plant could be safely shut down.  Also, stairwells connect 
Zones 2E-1 and 2E-2 to Zones 2F-1 and 2F-2 respectively.

Zones 2F-1 and 2F-2

 Hose 
stations provide the fire protection for these zones.  Any accumulated fire protection 
water would be carried away by floor drains or fall through slab openings from 
Zones 2F-1 and 2F-2 to zones 2G-1 and 2G-2 respectively, where drain capacities are
adequate to handle any runoff.  Also these zones are connected by stairwells.  
Actuation of fire suppression systems in one of the subject zones could only disable 
one safe shutdown division.  Thus, the consequences of initiation of manual fire 
protection measures would be no worse than the design-basis fire.

Zones 2G-1, 2G-2

 
 

Fire protection is provided by hose stations for both zones and also by an automatic 
sprinkler system over the rail access area in Zone 2G-2.  Any accumulated fire 
protection water would be removed by floor drains or fall through slab opening from 
Zone 2G-1 to Zones 2H1-1, 2H2 and/or 2H3 and from Zones 2G-2 to 2H4 and/or 
2H5.  Zones 2G-1 and 2G-2 are also connected to Zones 2H2 & 2H3 and 2H4 & 2H5 
by stairways respectively.

Spray shields could be used in Zone 2H4 to protect the 250-Vdc MCC #1DC06E, the 
CSCS equipment cooling system control panel #1PL35J, and the RCIC water leg 
pump #1E51-C003 from being disabled by water falling through the slab openings in 
Zone 2G-2 above.  However, since only Division 1 safe shutdown equipment could 
be disabled by actuation of fire suppression systems in Zone 2G-2, the remaining 
safe shutdown train would be used to safely shut down the plant.  Therefore, spray 
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shields are not necessary in this case.  Similar circumstances exist for Zones 2H5, 
2I4, and 2I5.

In the event of actuation of fire suppression systems in either one of the subject 
zones, only one safe shutdown train would be affected.  Thus, the remaining train 
could be used to safely shut down the plant.

Zones 2H1-1 and 2H1-2

These two zones are found on elevation 694'-6" of the Unit-1 reactor building.  
Zones 2H1-1 and 2H1-2 house Divisions 2&3 and Division 1 safe shutdown 
equipment respectively.  Fire protection is provided by hose stations.  Any 
accumulated fire suppression water would be carried away by floor drains, floor 
grating or fall through slab openings from Zone 2H1-1 or 2H1-2 into basement sump 
Zone 2I1-1 or 2I1-2 respectively where this water will remain.  In the event that safe 
shutdown equipment is disabled by fire protection measures, only one safe shutdown 
train would be affected.  The remaining safe shutdown train would be available to 
bring the plant to a safe shut down.

Zones 2H2, 2H3, 2H4, 2H5

Zones 2H2, 2H3, 2H4, and 2H5 are the HPCS cubicle, the RHR heat exchanger B 
cubicle, and the RCIC/LPCS cubicle, and the RHR heat exchanger A cubicle 
respectively.  Zone 2H2 houses Division 3 safe shutdown cables, and Zone 2H3 
houses Division 2 safe shutdown equipment.  Zones 2H4 and 2H5 both house 
Division 1 safe shutdown equipment.  Fire hoses provide the fire protection for these 
Zone(s).  Accumulated fire protection water in Zone 2H2, 2H3, 2H4, or 2H5 will be 
carried away by floor drains, fall through slab openings, and flow down stairwells 
and remain in basement sump Zone(s) 2I2, 2I3, 2I4, or 2I5 & 2I6 respectively.  Since 
these basement zones house Divisions 3, 2, and Division 1 safe shutdown equipment 
respectively, only one safe shutdown division could be disabled by actuation of fire 
suppression systems in either of the subject zones.  Safe shutdown can be achieved 
using the remaining safe shutdown train.

Zones 2I1-1, 2I1-2

These two zones comprise a general area in the basement of the Unit-1 reactor 
building.  Zone 2I1-1 houses Divisions 2 and 3 safe shutdown cables and valves, and 
Division 1 safe shutdown cables and valves are housed in Zone 2I1-2.  Fire 
protection is provided by hose stations.  Walls and watertight doors isolate these 
zones from all other zones.  As well as holding all fire protection water directly 
discharged into them, these zones act as catch basins for fire suppression water 
discharged in some other zones at higher elevation as well.  Since the safe shutdown 
cables and components of any one of the subject zones at higher elevations are well 
separated from that of the other's, and since water retained in these zones will not 
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build up to the depth necessary to disable both safe shutdown trains, at least one safe 
shutdown path will be available to shut down the plant.

Zones 2I2, 2I3, 2I4, 2I5, 2I6

 
 

 Zones 2I2 and 2I3 contain Division 3 and 2 safe 
shutdown equipment respectively.  Both Zones 2I4 and 2I5 house Division 1 safe 
shutdown components.  No safe shutdown equipment is housed in Zone 2I6.  Each of 
these basement sump zones is isolated by physical barriers and water tight doors, 
with the exception of Zone 2I6, which is accessible from Zone 2I4.  Fire protection is 
provided by hose stations.  Fire suppression water discharged into any one of these 
isolated zones would remain in that zone and potentially disable the associated 
division of safe shutdown equipment.  Since only one safe shutdown division would 
be lost, the remaining safe shutdown train could be used to shut down the plant.

Zone 2J

This zone is the Unit-1 primary containment.  Division 1 and Division 2 safe 
shutdown related valves and cables are housed in this zone.  No aqueous fire 
suppression systems are present as this zone is isolated and inerted for protection 
during operation.  Therefore, loss of either division of safe shutdown due to aqueous 
fire suppression system actuation during plant operation is not credible.

Zone 2K

This zone is the Unit-1 steam tunnel.  No safe shutdown equipment is housed in this 
zone.  Fire protection is provided by hose stations.  Any accumulated fire 
suppression water would be carried away by floor drains.

Zone 3A

This zone houses the sipping instrument room.  No safe shutdown equipment is 
located in this zone.  Fire protection is provided by a hose station located in this 
zone.  Accumulated fire protection water would either be carried away by floor 
drains or leave this zone via a slab opening or a stairway, both of which open to non-
safety-related Zone 2B2 which has adequate drain capacity to handle any runoff.

Zone 3B1

This zone houses Division 2 safe shutdown equipment, and fire protection is 
provided by hose stations.  Also, a manual internal deluge system is located within 
the Division 2 stand-by gas treatment system located in this zone.  Accumulated fire 
protection water would be carried away by floor drains and possibly though an open 
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hatch or stairwell which leads to Zone 3D where the drainage system is adequate to 
remove any runoff.  Only Division 2 safe shutdown equipment would be affected by 
actuation of fire protection systems in Zone 3B1.  Thus, the remaining shutdown 
train would be available to shut down the plant.

Zones 3B2, 3C

These zones house no safe shutdown equipment.  Fire protection is provided by hose 
stations.  Any accumulated fire protection water would be carried away by floor 
drains or fall through slab openings.  In either case, no safe shutdown equipment 
would be jeopardized.  Stairs connect Zone 2B2 to Zone 2C, and Zone 2C to Zone 
2D.

Zone 3D

  Fire 
protection is provided by hose stations.  Any accumulated fire suppression water 
would be carried away by floor drains or fall through openings in the floor slabs to 
Zones 3E-1 and 3E-2, where drainage is adequate to remove any runoff from Zone 
3D.  Thus, the consequences of initiation of manual fire protection measures would 
be no more severe than the design-basis fire.  Also stairwells connect Zone 3D to 
Zones 3E-1 and 3E-2.

Zone 3E-1 and 3E-2

  Zones 
3E-1 and 3E-2 house Division 2 & 3 and Division 1 safe shutdown equipment 
respectively.  Fire protection is provided by hose stations.  Any accumulated fire 
protection water would be carried away by floor drains or flow from Zone 3E-1 or 
3E-2 to Zone 3F-1 or 3F-2 through slab openings.  In the event that fire suppression 
measures in one of the subject zones disables equipment, only one train of safe 
shutdown would be affected, and the plant could be safely shut down.  Also, 
stairwells connect Zones 3E-1 and 3E-2 to Zones 3F-1 and 3F-2 respectively.

Zones 3F-1, 3F-2

  Zones 
3F-1 and 3F-2 contain Division 2 and 1 safe shutdown equipment respectively.  Zone 
3F-1 also houses two Division 3 safe shutdown cables; however, these cables are 
protected by a three hour fire wrap and will be unaffected by fire protection 
measures. Hose stations provide the fire protection for these zones.  Any 
accumulated fire protection water would be carried away by floor drains or fall 
through slab opening from Zones 3F-1 and 3F-2 to Zones 3G-1 and 3G-2 
respectively, where drain capacities are adequate to handle any runoff.  Also, these 
zones are connected by stairwells.  Actuation of fire suppression systems in one of 



                                                                           6 - 9

the subject zones could only disable one safe shutdown division.  Thus, the 
consequences of initiation of manual fire protection measures would be no worse 
than the design-basis fire.

Zones 3G-1, 3G-2

 
  

Fire protection is provided by hose stations.  Any accumulated fire protection water 
would be removed by floor drains or fall through slab openings from Zone 3G-1 to 
Zones 3H1-1, 3H-2, and/or 3H3 and from Zone 3G-2 to Zone 3H4 and/or 3H5.  
Zones 3G-1 and 3G-2 are connected to Zones 3H2 & 3H3 and 3H4 & 3H5 
respectively by stairways.

Spray shields were installed in Zone 3H4 to protect the 250-Vdc MCC #2DC06E, 
the CSCS equipment cooling system control panel #2PL35J, and the RCIC water leg 
pump #2E51-C003 from being disabled by water falling through the slab openings in 
Zone 3G-2 above. However, since only Division 1 safe shutdown equipment would 
be disabled by actuation of fire suppression systems in Zone 3G-2, the remaining 
safe shutdown train could be used to safely shut down the plant. Therefore, spray 
shields are not necessary in this case. Similar circumstances exist for Zones 3H5, 
3I4, and 3I5.

In the event of actuation of fire suppression systems in either one of the subject 
zones, only one safe shutdown train would be affected.  Thus, the remaining train 
could be used to safely shut down the plant.

Zones 3H1-1, 3H1-2

  
 

  Fire protection is provided by hose stations.  Any 
accumulated fire suppression water would be carried away by floor drains, floor 
grating or fall through slab openings from Zone 3H1-1 or 3H1-2 into basement 
sump, Zone 3I1-1 or 3I1-2 respectively where this water will remain.  In the event 
that safe shutdown equipment in one of the subject zones is disabled by fire 
protection measures, the remaining safe shutdown train would be available to safely 
shut down the plant.

Zones 3H2, 3H3, 3H4, 3H5

 
 

  Zone 3H2 houses no safe shutdown equipment, but Zone 3H3 houses 
Division 2 safe shutdown equipment.  Zones 3H4 and 3H5 both house Division 1 
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safe shutdown equipment.  Fire hoses provide the fire protection for these zones.  
Accumulated fire protection water in zone 3H2, 3H3, 3H4, and 3H5 will be carried 
away by floor drains, fall through slab openings, and flow down stairwells and 
remain in the basement sump Zone(s) 3I2, 3I3, 3I4, or 3I5 & 3I6 respectively.  Since 
these basement zones house Division 3, 2, and Division 1 safe shutdown equipment 
respectively, only one division of safe shutdown will be disabled by actuation of fire 
suppression systems in either of the subject zones.  Safe shutdown can be achieved 
using the remaining safe shutdown train.

Zones 3I1-1, 3I1-2

 
 

 Fire 
protection is provided by hose stations.  Walls and watertight doors isolate these 
zones from all other zones.  As well as holding all fire protection water directly 
discharged into them, these zones act as catch basins for fire suppression water 
discharged in some other zones at higher elevations as well.  Since the safe shutdown 
cables and components of one of the subject zones are well separated from that of the 
other's, and since water retained in these zones will not build up to the depth 
necessary to disable both safe shutdown trains, at least one safe shutdown path will 
be available to shut down the plant.

Zones 3I2, 3I3, 3I4, 3I5, 3I6

 
 

  Both zones 3I2 and 3I3 contain Division 3 and 2 safe 
shutdown equipment respectively.  Zones 3I4 and 3I5 house Division 1 safe 
shutdown components.  No safe shutdown components are housed in Zone 3I6.  
Each of these basement sump zones is isolated by physical barriers and watertight 
doors. The only exception is zone 3I6 which is accessible from Zone 3I4.  Fire 
protection is provided by hose stations.  Fire suppression water discharged into any 
one of these isolated zones would remain in that zone and potentially disabled the 
associated division of safe shutdown equipment.  Since only one safe shutdown 
division would be lost, the remaining safe shutdown train could be used to shut down 
the plant.

Zone 3J

 
 No aqueous fire 

suppression systems are present as this zone is isolated and inerted for protection 
during operation.  Therefore, loss of either division of safe shutdown due to aqueous 
fire suppression system actuation during plant operation is not credible.
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Zone 3K

This zone is the Unit-2 steam tunnel.  No safe shutdown equipment is housed in this 
zone.  Fire protection is provided by hose stations.  Any accumulated fire 
suppression water would be carried away by floor drains.

Zone 4A

This zone is the auxiliary building upper ventilation equipment floor.  No safe 
shutdown equipment is housed in this zone.  Fire protection is provided by hose 
stations.  Any accumulated fire protection water would be carried away by floor 
drains or fall through slab openings down to Zone 4B where drain capacity is 
adequate to handle any runoff.  Additionally, this zone is connected to stairwells 
leading to Zone 5C11/6E.

Zone 4B

This zone is the auxiliary building lower ventilation equipment floor.  Division 2 
safe shutdown components are housed in this zone.  Fire protection is provided by 
hose stations and, for various pieces of equipment, internal deluge systems are 
present.  Accumulated fire protection water will be removed by floor and/or 
equipment drains, or fall through slab openings to non-safe-shutdown-related areas 
of the turbine building where drainage is adequate to remove any runoff.  Since only 
Division 2 equipment could be lost due to initiation of fire protection measures, the 
remaining safe shutdown train would be available to safely shut down the plant.  
Also, stairwells connect this zone to Zones 5C11 and 6E.

Redundant HVAC systems for the control room are located in this zone.  The HVAC 
systems have redundant ionization detectors located in the minimum outside air path.  
Upon smoke detection, the outside air is automatically directed through the 
emergency make-up filter train with charcoal absorber.  Redundant ionization 
detectors are provided in the return air duct of the HVAC system which initate a 
circuit on smoke detection to recirculate the ventilation air through a recirculation 
charcoal absorber, and annunciate on the fire protection panel inside the control 
room.  Area ionization detectors are also provided in the control room. The charcoal 
filters, which are normally isolated from the rest of the system by dampers and 
bypassed, have heat sensitive line type resistance detectors in them. Upon high heat 
detection, these detectors annunciate in the control room.  In the event that a charcoal 
filter fire would be detected, the associated ventilation system could be shut down, 
fire protection measures could be initiated, and the redundant ventilation unit could 
be used exclusively.  If the control room would need to be abandoned for any reason, 
safe shutdown could still be achieved via the safe shutdown panels which are located 
in Zones 4E1-2 and 4E2-2.
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Zone 4C1

 
.  Fire protection is provided by hose 

stations housed in adjacent zones.  Zone 4C1 has no floor drains, and only minimal 
drainage is provided in adjacent Zone 4C5.  Assuming the control room is rendered 
inoperable, safe shutdown could still be achieved using the remote shutdown panels 
located in Zones 4E1-2 and 4E2-2.  Thus, the consequences of initiation of fire 
protection measures would be no more severe than the design-basis fire.  
Accumulated fire suppression water would eventually drain away through open doors
into adjacent zones of the turbine and auxiliary buildings where drains are adequate 
to handle any runoff.

Zone 4C2, 4C3, 4C4

 
 
  

  Fire protection for these 
zones is provided by hose stations.  Some of the water discharged into any one of 
these zones will either be carried away by floor drains (except in Zone 4C4). Some 
of the water will remain in these zones, or flow into non-safe-shutdown-related Zone 
5A3.  Also, stairwells connect zone 4C2 to Zone 4D3 and Zone 4C3 to zones 4D4 
and 5A4. Eventually, the water will enter zones 5C11 and 6E. Since each of these 
zones either contains no safe shutdown equipment or only safe shutdown cables, 
only Division 3 could be affected by initiation of fire protection measures in one of 
the subject zones.  Thus, the remaining safe shutdown train would be available to 
safely shut down the plant.

Zone 4C5

  No safe shutdown components 
are located in this zone. Fire protection is provided by a hose station.  Since minimal 
drain capacity is available in this zone, excess fire suppression water will flow into 
Zone 4C1, the control room, which houses Division 1, 2, and 3 safe shutdown 
components, but has no floor drains.  Even though flooding both of these zones due 
to activation of fire suppression systems in Zone 4C5 is not credible, in the event that 
both zones are lost, safe shutdown could still be achieved using the remote shutdown 
panels located in Zones 4E1-2 and 4E2-2.

Zones 4D1-1, 4D1-2, 4D2

 
 

.  Zone 4D2 also houses two Division 3 safe shutdown cables; however, these 
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cables are protected by a one hour fire wrap and will be unaffected by fire protection 
measures. Fire protection for each zone is provided by hose stations and automatic 
preaction suppression systems.  In any one zone, accumulated fire protection water 
would be carried away by floor drains or flow into adjacent zones of the auxiliary 
and turbine buildings where drainage capacity is adequate to prevent excess water 
from a cable spreading room for knocking out safe shutdown equipment in the 
adjacent zones.  Only one safe shutdown division could be affected by activation of 
fire protection systems in any one of the subject zones.  Thus, the remaining safe 
shutdown train would be available to safely shut down the plant.

Zones 4D3, 4D4

 
  Fire protection is 

provided by hose stations.  Any accumulated fire protection water will be carried 
away by floor drains or flow into adjacent zones of the turbine and auxiliary building 
where floor drains are adequate to safely remove any runoff.  In the event that 
equipment is disabled by the initiation of fire protection measures in one of the 
subject zones, only one safe shutdown train would be affected and the plant could be 
safely shut down.  Also, Zones 4D3 and 4D4 are connected to Zones 4E3-2 and 4E4-
2 by stairwells.

Zones 4E1-1, 4E1-2

 
  Fire 

protection is provided by hose stations.  Any accumulated fire protection water 
would be carried away by floor drains or flow into other adjacent zones in the
auxiliary and turbine buildings where drainage is adequate to remove this excess 
water before any damage to safe shutdown systems in these adjacent zones would 
occur.  Only one safe shutdown division could be affected by the initiation of fire 
protection measures in one of the subject zones.  Thus, the plant could still be safely 
shut down.

Zones 4E2-1, 4E2-2

 
  Fire hose 

stations provide the fire protection for these zones.  Any accumulated fire protection 
water would be carried away by floor drains or flow into other adjacent zones of the 
turbine and auxiliary buildings where drainage is adequate to remove this excess 
water before any damage to safe shutdown systems in these adjacent zones would 
occur.  Only one safe shutdown division could be affected by the actuation of fire 
suppression systems in one of the subject zones.  The remaining safe shutdown train 
would be available to shut down the plant. 
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Zones 4E3-1 and 4E3-2

 
 Fire 

protection is provided by hose stations.  Any accumulated fire suppression water 
would by carried away by floor drains or flow into adjacent zones of the turbine and 
auxiliary buildings where drain capacity is adequate to remove any runoff from the 
subject zones. Also a stairwell connects Zones 4E3-2 and 4F1.  In the event that 
equipment is disabled due to initiation of fire protection measures, only one division 
of safe shutdown could be affected. The remaining safe shutdown train would be 
available to bring the plant to a safe shutdown condition. 

Zones 4E4-1 and 4E4-2

   
 

   
 

.  Fire hoses provide fire protection for these zones.  Any 
accumulated fire suppression water would by carried away by floor drains or flow 
into adjacent zones of the auxiliary and turbine buildings where floor drains are 
adequate to remove any runoff.  One safe shutdown train would be available to safely 
shut down the plant in the event of the loss of safe shutdown equipment due to 
activation of fire protection measures in one of the subject zones.

Zones 4F1, 4F2

 
.  Fire 

protection is provided by hose stations.  Accumulated fire protection water in either 
zone would by removed by floor drains or flow into adjacent zones in the auxiliary 
and turbine buildings where drainage is adequate to handle any runoff.  Only 
Division 1 equipment could be lost due to activation of fire protection systems in one 
of the subject zones.  Thus, the remaining safe shutdown train would be available to 
safely shut down the plant.   

Zone 4F3

  
 However, Division 3 

safe shutdown cables are protected by a three hour fire wrap and will be unaffected 
by fire protection measures. Fire protection is provided by hose stations and a 
preaction suppression system over the cable trays.  Any accumulated fire suppression 
water will be carried away by floor drains or flow into adjacent Division 1 safe-
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shutdown-related Zones 4F1 and 4F2 or Zone 5C11 which houses Division 1 and 2 
safe shutdown components.  Only Division 1 equipment could be lost due to 
initiation of fire protection measures in the subject zone.  The remaining safe 
shutdown train would be available to safely shut down the plant.

Zones 5A1, 5A2

 
 Neither zone houses safe shutdown equipment.  Fire protection is 

provided by automatic sprinkler systems throughout and also by hose stations.  Any 
accumulated fire protection water would by carried away by floor drains, floor 
openings or flow into other non-safety-related zones where drainage is adequate to 
remove any runoff.

Zones 5A3, 5A4

  Neither zone houses safe shutdown equipment.  Fire protection in each zone is 
provided by fire hose stations, and also in Zone 5A3 by a preaction sprinkler system 
on the Unit 1 & 2 turbine bearings.  Floor drains in each zone are adequate to remove
any accumulated fire protection water.  Stairwells connect Zone 5A3 to several non-
safety-related zones of the turbine building.  Also stairs in Zone 5A4 lead to Zone 
5B13.

Zone 5B1, 5B2

 
.  Fire protection for each zone is provided by hose stations 

and by automatic sprinkler systems located throughout the majority of the two zones.  
For the most part, fire suppression water will be carried away by drains or fall to 
lower elevation within these zones.  Elevation 662'-4" in each zone, which is 
accessible only by ladders from above or through a water tight door, serves as a catch 
basin for fire protection water.  Fire suppression water falling on certain stair 
landings could flow under doors to various other zones in the turbine building.  
However, since this amount is negligible when compared to the drainage capacity in 
these other zones, and since none of these zones house safety-related equipment, this 
runoff poses no threat to safe shutdown.

Zone 5B3

  Safe shutdown equipment is not 
housed in this zone.  Fire protection is provided by hose stations, and automatic 
deluge and wet pipe sprinkler systems.  Any accumulated fire protection water would 
either be carried away by drains or flow into adjacent non-safety-related zones where 
drains are capable of handling any runoff.



                                                                           6 -16

Zone 5B4

  No safe shutdown equipment is housed in 
this zone.  Fire hoses provide fire protection for this zone.  Accumulated fire 
protection water would be carried away by floor drains or flow/fall to other non-
safety-related zones of the turbine building where adequate drain capacity is 
available.  Stairwells connect this zone to Zone 5C11.

Zone 5B5, 5B6

  No safe 
shutdown equipment is housed in either zone.  Fire protection is provided by hose 
stations.  Accumulated fire protection water would by carried away by drains or 
flow/fall to other non-safety-related areas where drain systems are capable of 
removing any runoff.  These zones are connected by stairwells to lower elevations of 
the turbine building.

Zones 5B7, 5B8

  Neither 
zone houses safe shutdown equipment.  Both of these zones are protected by fire 
hoses and automatic deluge systems.  Accumulated fire protection water will either 
be carried away by floor drains or flow/fall into other non-safety-related zones within 
the turbine building where drainage capacities are adequate to remove any runoff.

Zones 5B9, 5B10, 5B11, 5B12

 
None of these zones houses safe 

shutdown components.  Fire protection is provided by fire hose stations, and also for 
Zones 5B9 and 5B10 by wet pipe sprinkler systems.  Accumulated fire suppression
water would either be carried away by floor drains or flow/fall via doorways or open 
hatches to other non-safety-related zones where drainage is adequate to remove any 
runoff.

Zone 5B13

 
.  Fire 

protection is provided by hose stations.  The Unit-1 and Unit-2 sides of this zone are 
separated by double fire doors and a stairwell which leads down to Zone 5C11. Any 
accumulated fire suppression water would be carried away by floor drains in this 
zone.  Thus, the initiation of fire protection measures would produce consequences 
no more severe than the design-basis fire.
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Zone 5C1, 5C2

.  No safe shutdown equipment is 
contained in these zones.  Fire protection is provided by hose stations.  Any 
accumulated fire protection water would be carried away by floor drains.

Zones 5C3, 5C4

.  No safe shutdown 
equipment is housed in these zones.  Fire protection is provided by hose stations and 
automatic sprinkler systems.  Any accumulated fire protection water will be removed 
by drains or flow from zone 5C3 and 5C4 into adjacent non-safety-related Zones 5B1 
and 5B2 respectively, where drainage is adequate to handle any runoff.

Zones 5C5, 5C6, 5C7, 5C8, 5C9, 5C10

 
  

None of these zones houses safe shutdown equipment.  Fire protection is provided by 
hose stations.  Floor drains are adequate to remove any accumulated fire suppression 
water.

Zone 5C11

 
 
 
 
 

  Fire protection is provided by hose stations 
throughout this zone and also by a preaction suppression system in the diesel 
generator corridors.

Fire suppression water discharged in the Unit-1 corridor could flow into Zones 7C1 
and 7C2 via floor drains.  The resultant flooding could disable the Division 3 HPCS 
DG fuel transfer pump #1D002P in Zone 7C1 and the Division 2 DG "1A" fuel 
transfer pump #1D001P in Zone 7C2.  Similarly, fire suppression water discharged 
in the Unit-2 corridor could flow into Zones 8C1 and 8C2 via floor drains.  The 
resultant flooding could disable both the Division 3 HPCS DG fuel transfer pump 
#2D002P and solenoid valve #2D0014 in zone 8C1 and both the Division 2 DG 
"2A" fuel transfer pump #2D001P and the associated solenoid valve #2D0004 in 
Zone 8C2.  Thus, since Division 1 power and control cables housed in the corridors 
could be lost due to fire and Division 2 and Division 3 DG fuel transfer pumps could 
be lost due to flooding, safe shutdown of the plant could be in jeopardy.  All other 
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fire suppression water discharged in this zone would flow into other zones where 
drainage is adequate to remove any runoff.  To address this problem, specific floor 
drains in the  diesel generator corridor were plugged. 

Fire suppression measures in the DG corridors could inadvertently disable one or 
more of the DG room CO2 control panels.  There is a separate independent DG room 
CO2 control panel for each DG room.  DG room CO2 control panels 0C003JA, 
0C002JA, 0C001J, 0C003JB, and 0C002JB are associated with Zones 7B1, 7B2, 
7B3, 8B1, and 8B2 respectively.  The unit 1 DG corridor contains panels 0C003JA, 
0C002JA, 0C001J while the unit 2 DG corridor contains panels 0C003JB, and 
0C002JB.  In the event that a DG room CO2 control panel is disabled, CO2 could be 
discharged in the associated DG room and associated dampers would automatically 
close.  Due to the arrangement of the fuel loading in both corridors being primary 
cable tray insulation of the ceiling level, it is anticipated that no more than 1 control 
panel would be damaged by a fire.  Due to the separation distance between the 
panels, the total automatic Preaction suppression system in the corridor, as well as 
the installed smoke detection and response by the plant fire brigade, damage would 
be limited to one panel.  Fire dampers that were closed as a result of the CO2
discharged could be manually opened,  as well as portable equipment established as 
necessary and doors opened to aid in the disposition of heat due to the operation of 
the diesel engine.  See Attachment A for more details (letter sent to the NRC and 
NRC closure of the issue). 

Zones 5D1, 5D2

 
  Fire protection is provided by hose 

stations.  Accumulated fire suppression water would be carried away by floor drains 
and stairwell to zone 6E.  A stairwell  connects each of these zones to Zone 6E.  
Only Division 3 safe shutdown equipment could be affected due to initiation of fire 
protection measures in one of the subject zones.  Thus, the remaining safe shutdown 
train would be available to shut down the plant.

Zones 5D3, 5D4

  None of 
these zones contain safe shutdown equipment, and in each case fire protection is 
provided by fire hoses.  Floor drains are adequate to remove any accumulated fire 
protection water from these zones.  Stairwells connect Zones 5D3 and 5D4 to Zones 
5E1 and 5E2 respectively.

Zone 5D5

 
. Floor drains are 
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adequate to remove any accumulated fire protection water from this zone. Only 
Division 3 safe shutdown equipment could be affected due to initiation of fire 
protection in this zone. Thus, the remaining safe shutdown train would be available 
to shut down the plant.

Zone 5D6

.  No safe shutdown equipment is 
housed in this zone.  Fire protection is provided by hose stations and an automatic 
sprinkler system.  Any accumulated fire protection water will be carried away by 
floor drains.

Zones 5E1, 5E2

  
Neither of these zones house safe shutdown equipment.  Fire protection is provided 
by hose stations, and by automatic sprinkler systems throughout both zones except in 
the heater drain pump rooms.  Since these are basement zones, and loss of offsite 
power is assumed, drain and sump capacity are neglected.  Any accumulated fire 
protection water will remain in theses zones.

Area 6

 and none of its seven zones house safe 
shutdown equipment.  Fire protection is provided by hose stations throughout Area 6 
and also by automatic sprinklers over portions of Zones 6B2 and 6B3.  Accumulated 
fire suppression water will either be carried away by floor drains, or flow/fall into 
various non-safety-related zones within the solid radwaste or turbine building where 
drains are adequate to remove any runoff.

Zones 7A1, 7A2, 7A3

 
 
 

.  Floor drains in the three 
zones are adequate to remove any accumulated fire suppression water.  Activation of 
fire suppression systems in any of these zones could only affect one safe shutdown 
division.  Therefore, the remaining safe shutdown train would be available to safely 
shutdown train would by available to safely shut down the plant.

Zones 7B1, 7B2, 7B3
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  Fire 
hoses provide the fire protection for these zones.  Any accumulated fire protection 
water would be carried away by floor drains.  Initiation of fire protection measures in 
one of the subject zones could only affect one safe shutdown division.  Thus, the 
remaining safe shutdown train would be available to safely shut down the plant.

Zones 7B4, 7B5, 7B6

 
  Fire protection is provided by hose 

stations and automatic sprinklers for each zone.  Zones 7B1, 7B2, and 7B3 are 
adjacent to Zones 7B4, 7B5, and 7B6 respectively.  Zones 7B4, 7B5, and 7B6 and 
their associated adjacent zones house Division 3, 2, and 1 safe shutdown components 
respectively.  Accumulated fire suppression water in any one of the subject zones 
will be carried away by the floor drains in that zone, and any runoff will be removed 
by floor drains in the respective associated zone.  Since initiation of fire suppression 
systems in one of the subject zones could affect only one division of safe shutdown 
equipment, the remaining safe shutdown train would be available to safely shut down 
the plant.

Zones 7C1, 7C2, 7C3, 7C4, 7C5, 7C6

 
 

  Zones 7C4, 7C5, and 7C6 are the HPCS diesel, Division 2 
RHR service water, and Division 1 RHR service water pump rooms respectively, and 
these zones house Division 3, 2, and 1 safe shutdown equipment respectively.  Fire 
protection is provided by fire hose stations, and for Zones 7C1, 7C2, and 7C3 
automatic sprinkler systems are also provided.  Since these are basement zones, and 
loss of offsite power is assumed, drain and sump capacity is neglected.  Fire 
suppression water released into any one of these zones will accumulate in that zone 
due to the fact that the only means of egress from these zones is through water tight 
doors, up stairs with landings elevated six feet and six inches above the main floor 
elevation, or up ladders.  In the event of initiation of fire protection measures in one 
of the subject zones, only one safe shutdown division could be affected.  Thus, the 
remaining safe shut down train would be available to bring the plant to a safe 
shutdown.

Zones 8A1, 8A2

 
 
 

  Fire protection for these zones is provided by hose 
stations.  Floor drains in the two zones are adequate to remove any accumulated fire 
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suppression water.  Activation of fire suppression systems in any one of these zones 
will only affect one safe shutdown train.  Therefore, the remaining safe shutdown 
train would be available to safely shut down the plant.

Zones 8B1, 8B2

 
 

.  Fire protection is 
provided by hose stations.  Any accumulated fire protection water would be carried 
away by floor drains.  Initiation of fire protection measures in one of the subject 
zones could only affect one safe shutdown train.   Thus, the remaining safe shutdown 
train would be available for safe shutdown.

Zones 8B3, 8B4

 
Fire protection is provided by hose stations and sprinklers 

for each zone.  Zones 8B1 and 8B2 are adjacent to Zones 8B3 and 8B4 respectively.  
Zones 8B3 and 8B4 and their associated adjacent zones house Division 3 and 2 safe 
shutdown components respectively.  Division 1 safe shutdown components are also 
housed in Zone 8B1.  Accumulated fire suppression water in any one of the subject 
zones will be carried away by the floor drains in the respective associated zone.  
Initiation of fire suppression systems in one of the subject zones could affect only 
one safe shutdown train.  Therefore, the remaining safe shutdown train would be 
available to safely shut down the plant.

Zones 8C1, 8C2, 8C3, 8C4, 8C5

 
 
 
 

  Fire 
protection is provided by hose stations, and for Zones 8C1 and 8C2 automatic 
sprinkler systems are also provided.  Since these are basement zones and loss of 
offsite power is assumed, drain and sump capacities are neglected.  Fire suppression 
water released into any one of these zones will accumulate in that zone due to the 
fact that the only means of egress from these zones is through water tight doors, up 
stairs with landing elevated 6'-6" above main floor elevation, or up ladders.  In the 
event of initiation of fire protection measures in one of the subject zones, only one 
safe shutdown division could be affected. Thus, the remaining safe shutdown train 
would be available to bring the plant to a safe shutdown.
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Area 9

.  Fire 
protection is provided by fire hose stations throughout Area 9 and also by sprinkler 
systems.  Any accumulated fire suppression water would be carried away by floor 
drains or flow into fire zones 5B6 or 5C11 where drains are adequate to remove any 
runoff.

Area 10

 
  Fire protection is provided by hose stations located 

on each elevation.  The actuation of fire suppression systems in any one zone in Area 
10 will either have no impact on other zones or impact only adjacent zones within 
Area 10.  Any fire suppression water discharged in Area 10 will eventually drain to 
the sump located in Zone 10C3.  Access to other areas of the plant is through air 
locks at elevation 710'-6".

V. MODIFICATIONS PERFORMED

Elevation 710'-6" Fire Zone 5C11, diesel generator corridor Units 1 & 2.  The 
Division 2 (Fire Zone 7B2 and 8B2) floor drain in each corridor were covered
such that fire suppression water from each corridor is prohibited from 
entering the drain and discharging to the sump pump on the elevation below.  
Pre-fire plans for the fire brigade state that the stairwell doors at J-9 for Unit 
1 and  J-21 for Unit 2 can be opened to allow excess water to drain from the 
corridor.  The water is collected by the auxiliary building drains at the bottom 
of the stairwell and no safe shutdown equipment is impacted.  This action 
prevents the loss of the Division 2 fuel oil transfer pump needed for safe shut 
down.

VI. CONCLUSIONS

Since the required modification (as presented in Section V of this analysis) were 
installed, it is concluded that initiation of either manual or automatic fire protection 
measures in any plant zone will not preclude safe shutdown of the plant.  
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ATTACHMENT A

page 1 of 8

1. Letter to the Nuclear Regulatory Commission from W.T. Subalusky (ComEd) 
" SUPPLEMENTAL RESPONSE TO UNRESOLVED ITEM 96011-20" 
dated February 24, 1997.

Note:  The original signed letter is on file. For convenience an electronic 
copy of the letter is provided in this attachment. The letter consists of five 
pages.

2. NRC Closure of Unresolved Item #96011-20.
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Page 2 of 8

February 24, 1997

United States Nuclear Regulatory Commission
Attention:  Document Control Desk
Washington, D.C.  20555

Subject: SUPPLEMENTAL RESPONSE TO UNRESOLVED ITEM 96011-20

References: 1. G. E. Grant Letter to W. T. Subalusky, dated November 
15, 1996, Transmitting NRC Inspection Report 373/374-
96011

2. W.T. Subalusky Letter to United States Nuclear 
Regulatory Commission, dated December 20, 1996, 
Transmitting ComEd Response to NRC Inspection 
Report No. 50-373/96011; 50-374/96011 (DRP) and 
Notice of Violation 

The enclosed attachment contains LaSalle County Station’s supplemental response to 
Unresolved Item 96011-20.

This supplemental response is provided to address the consequences of a fire in a diesel 
generator corridor that resulted in the loss of the associated Unit System Auxiliary 
Transformer and the Emergency Diesel Generators located adjacent to the corridor.

If there are any questions or comments concerning this letter, please refer them to me at 
(815) 357-6761, extension 3600.

Respectfully,

W. T. Subalusky
Site Vice President
LaSalle County Station

Enclosure 

cc: A. B. Beach, NRC Region III Administrator
M. P. Huber, NRC Senior Resident Inspector - LaSalle
D. M. Skay, Project Manager - NRR - LaSalle
DCD - Licensing (Hardcopy:      Electronic:     )
Central File
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ATTACHMENT
RESPONSE TO NOTICE OF VIOLATION

NRC INSPECTION REPORT
373/374-96011

Unresolved Item 96011-20:

The inspectors noted an issue open from 1987 to July 1996.  The issue related to a potential 
fire in a corridor where control panels for all three EDGs were located.  The fire could render 
all three division EDGs inoperable.  The action taken in 1987 was initiation of an hourly fire 
watch and origination of a modification request to install physical protective barriers. 
However, due to concerns with fire retardant materials, the modification package was put on 
hold in 1991 and was canceled in September of 1996.

The basis for canceling the modification was establishment of an alternative shutdown path:  
core cooling by the reactor core isolation cooling system, which did not require EDG 
operation.  Other longer term actions, such as cooling the suppression pool, would be 
handled by cross-tying the emergency busses to the other unit.  This assumption and the 
analysis was previously approved by the NRC for the Station Blackout issue. 

The inspectors questioned the licensee on the adequacy of the compensatory actions in 
place from 1987 to 1996 and what guidance would have been available to the operators had 
a fire occurred during this nine-year period.  The focus of the inspectors' concerns was on 
why the licensee required the EDGs to operate, as 10 CFR Part 50, Appendix R, did not 
require a licensee to assume that offsite power was lost, unless the fire caused it to be.  The
licensee stated that assuming loss of offsite power was a conservative measure.  However, 
neither the original (1987) fire hazard analysis contained in Appendix H of the UFSAR, nor 
the revision proposed in 1996, stated that a conservative assumption of loss of offsite power 
had been applied.  Therefore, the inspectors inquired whether the licensee had confirmed 
that offsite power cables either would or would not be affected by a fire in the zone.
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Conclusions:  The lack of compensatory actions for a nine-year period could be a significant 
failure to take adequate corrective actions.  The significance, however, depended on whether 
offsite power would be affected for a fire in the EDG corridor.  Although the licensee claimed that 
loss of offsite power was a conservative assumption, this was not reflected in either the original 
fire hazards analysis nor in the 1996 revision.  The inspectors requested that the licensee respond 
in writing providing evidence to support the assertion that a fire in the EDG corridor would not 
result in loss of normal power to the affected components.  This is considered an unresolved item, 
pending the licensee's response (50-373/96011-20(DRS); 50-374/96011-20(DRS)).

Supplemental Response:

Both the original and current UFSAR assume a postulated fire occurs simultaneously with loss of 
offsite power.  This assumption is conservative because offsite power is not affected by a fire in 
every fire zone, and the normal safe shutdown systems are powered by the emergency buses.

As discussed further below, safe shutdown is assured for all fire conditions in the diesel corridors 
required to be postulated per 10 CFR 50, Appendix R, including loss of offsite power to either unit.  
If normal offsite power is unavailable, required power is provided by the EDGs located adjacent to 
the corridor.  If both offsite power and the EDGs are not available for any reason, including fire 
damage, required power is provided by the emergency dc system and the opposite unit normal 
and emergency power supplies (i.e., SAT and EDG).  The emergency dc and opposite unit power 
supplies are not affected by a fire in either corridor.  In addition, each corridor is protected with 
automatic suppression and detection.

In July, 1996, UFSAR Section H.4.2.57 (Safe Shutdown Analysis for Fire Zone 5C11) and 
associated tables were revised to reflect the systems and power supplies that are (and were) 
available for safe shutdown in the event of a fire in a diesel generator corridor.  The revision 
documents the systems available for mitigating the potential loss of the power supplied from the 
System Auxiliary Transformer (SAT) and the Emergency Diesel Generators (EDGs) located 
adjacent to the corridor.  The systems available (i.e., Reactor Core Isolation Cooling (RCIC), 
Automatic Depressurization System (ADS), and Residual Heat Removal (RHR)) are credited for 
performing their normal design function.  The method utilizes the direct current (dc) mode of the 
RCIC system to maintain hot shutdown until the power necessary for achieving and maintaining 
cold shutdown (i.e., RHR) is provided from the opposite unit SAT or EDG.  A fire in either corridor 
does not affect the opposite Unit SAT, EDG, or the ability to cross-tie the power supplies from one 
unit to the other.
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The potential for a single fire in the Unit 1 diesel corridor to result in a loss of the Unit 1 SAT and 
the 0 / 1A / 1B EDGs is due to the fact that the CO2 Control Panels for the EDGs and the feed 
from the Unit 1 SAT are located in the Unit 1 corridor.  The potential for a single fire in the Unit 2 
diesel corridor to result in a loss of the Unit 2 SAT and the 2A / 2B EDGs is due to the fact that the 
CO2 Control Panels for the EDGs and the feed from the Unit 2 SAT are located in the Unit 2 
corridor.  The control panels for the EDG’s are located in the individual EDG rooms (and, 
therefore, separate fire zones).

Though no single circuit failure could actuate more than one EDG CO2 system, it was postulated 
that a single fire could “short out” the panels / circuits in one corridor and cause the CO2 systems 
to spuriously actuate in the EDG rooms located adjacent to the corridor.  In this postulated 
scenario, the EDGs could be disabled because the ventilation system for each room would be 
disabled by the CO2 trip.

In the event that a single fire in a diesel generator corridor causes (or had caused) a loss of the 
Unit SAT and the 0 / 1A / 1B or 2A / 2B (i.e., Unit 1, Unit 2, respectively) EDGs, safe shutdown 
from the Control Room will be (and would have been) achieved utilizing RCIC, ADS, and RHR, in 
accordance with standard normal, off-normal, and emergency operating procedures, as follows: 

 Hot shutdown achieved by automatic reactor scram with full isolations. 

 Hot shutdown maintained by controlling vessel level and pressure with RCIC and the Safety 
Relief Valves (i.e., ADS).  RCIC would be manually started from the Control Room in 
accordance with LOP-RI-02 (Operation of the Reactor Core Isolation Cooling System for 
Level Control). RCIC also auto starts on a reactor water low level signal.  RCIC would be 
operated in the dc mode until ac power is established. 

 AC power to equipment necessary for achieving and maintaining cold shutdown established 
by cross-tying the opposite unit SAT or EDG in accordance with LOA-AP-101 / 201.

 Cold shutdown achieved and maintained with RHR.
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The fact that the RCIC room cooler is not (would not have been) available until ac power is 
restored is acceptable because the RCIC system can operate for at least 4 hours without 
exceeding the RCIC system temperature qualification limits and the cross-tie can be established 
in a timely manner (i.e., less than 1-hour). Operating procedures for establishing the cross-tie 
during a loss of power to either unit are available.  Specifically, LOA-AP-101 (Unit 1) and LOA-AP-
201 (Unit 2) have been available since May of 1996.  Prior to these procedures, LOA-AP-07, 
“Loss of Auxiliary Electrical Power”, and LOA-AP-08, “Total Loss of AC Power”, were available to 
the operators for the restoration of power.

As a result, power to the components required for achieving and maintaining safe shutdown are 
(and would have been) available for a fire in either corridor, and one train of systems needed to 
achieve and maintain safe shutdown are (and have been) protected from fire damage and 
spurious CO2 trip. 



                                                                              6 - 29

Attachment A
Page 7 of 8

Summary of NRC Closure of Unresolved Item # 96011-20

LaSalle 
Inspection No. 97-04, 97-04 Report Date: 6/26/97
Region: 3  Severity Level: NC 

As discussed in NRC inspection report 50-373/374/96011, the NRC inspectors noted a licensee-
identified issue open from 1987 to July 1996 related to a potential fire in an EDG corridor (Fire 
Zone 5C1 1), which could render all Unit 1 or Unit 2 EDGs inoperable. Specifically, a fire in the 
Unit 1 or Unit 2 EDG corridor could cause carbon dioxide fire protection system control panels for 
the adjacent diesel generator rooms to spuriously actuate. As a result, all EDGs adjacent to the 
affected corridor would be rendered inoperable due to inadequate ventilation although the 
licensee's fire hazards analysis contained in the Updated Final Safety
Analysis Report (UFSAR) relied upon the EDGs for safe shutdown.

The action taken in 1987 was initiation of an hourly fire watch and a modification request to install 
physical protective barriers for the carbon dioxide fire protection system control panels. However, 
due to concerns with fire retardant materials (Thermo-lag) the modification package was put on 
hold in 1991 and was canceled in September 1996.

The licensee's basis for canceling the modification was the establishment of an alternative 
shutdown path; hot shutdown maintained by controlling vessel level and pressure with the reactor 
core isolation cooling (RCIC) system and the automatic depressurization system (ADS), which did 
not require EDG operation; and long-term actions, such as suppression pool cooling, 
accommodated by cross-tieing emergency buses to the other unit's system auxiliary transformer 
(SAT) or EDGs.

The inspectors requested that the licensee provide evidence to support an assertion that a fire in 
the EDG
corridor would not result in a loss of normal power to affected components.

The licensee provided the following information:

UFSAR section H.4.2.57, "Safe Shutdown Analysis for Fire Zone 5C11 ," and associated tables 
were revised to add a new safe shutdown path in the event of a fire in Fire Zone 5C11 (EDG 
corridor) to satisfy the requirements of 10 CFR 50, Appendix R, "Fire Protection Program for 
Nuclear Power Facilities Operating Prior to January 1, 1979."

Procedures had been in place for operations to establish unit cross-ties to either unit.

Normal offsite power was supplied from the SATs to the safety-related 4.16 kV buses. 

The diesel generator corridors are provided with fire detection and automatic suppression water 
systems. 

The primary combustibles in the diesel generator corridors consist of electrical cable insulation 
routed in solid bottom and open top cable trays. 

The impact of a fire in an exposed cable tray relative to the bus ducts is minimized by the physical 
location of the exposed cable trays to the bus ducts, in addition to the automatic detection and 
suppression systems.

The inspectors reviewed the licensee's actions in response to the identification of the problem in 
1987 against 10 CFR 50, Appendix R requirements. 
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Summary of NRC Closure of Unresolved Item # 96011-20 (continued)

Although not formally documented or recognized by the licensee until July 1996, the alternative 
shutdown capability requirements of paragraph lll.G.3 were met since an alternative shutdown 
path existed. However, the inspectors determined that the criteria specified by paragraph lll.G.3 
had not been satisfied until the
licensee updated the UFSAR to identify an adequate alternative safe shutdown path. This was 
completed in July 1996. 10 CFR 50.71 (e) required, in part, that the UFSAR be periodically 
updated to include the latest information developed. However, from 1987 to July 1996, the 
licensee failed to appropriately update the UFSAR following identification that in the event 
of a fire in the EDG corridor, the adjacent EDGs would be rendered inoperable which was a 
violation of 10 CFR 50.71 (e). However, because this violation was based upon activities of the 
licensee prior to the events leading to the extended plant shutdown and satisfied the criteria in 
Section Vll.B.2, "Violations Identified During Extended Shutdowns or Work Stoppages," of the 
"General Statement of Policy and Procedures for NRC Enforcement Actions" (Enforcement 
Policy), NUREG-1 600, an NOV is not being issued (NCV 50-373/374/97004-03).
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UNlllD &TATU 
NUCLEAR REGULATORY COMMISSION 

Mr. D. L. Farrar-. llanager lucl1ar .... latorJ S.rvtc1s 
Cc OMMalD Edts• COllPM1 Executive T-rs Vest Ill 1400 Opus Place, SUtte 500 o.ntrs Cnwe, IL I0515 

WAIMllMITOll. D.C. 11 ... 

Provided oy 
November 20 • · 1995Nus lnformatton Services 

EQDB•FOMIS•LIS•NllS•NOMIS 
RAPllJB'• TO!S• TRENDS 

SUBJECT: wm £YALUATJCll or 1~HOUR flR£ .. AATm DMMn Dl-1 FIR£ BARRIER SYSTEll APPLJCATICll AT THE LASAl..LE ccum STATJCll (TAC llOS. •5563 AllD .S564) . 

Dear Nr. f.,.ar: 

By letter datad Aprtl 6, 1994, Comonwealth Edtson CC111p1n1 (Coad, the ltcensff) l•foNld the staff that tt. intended to replace the Theno-Lag 330-1 ftre barrters at LaSalle County Stat1on, Units 1 and 2, with the Dan11tt Dl-1 ftre barrter syst•. Jn additton, the 11censH submitted tts fire test plan for the proposed nplac-nt fire barrier syst•. By letters dated May 18 and June 22, 1194, the staff requested additional inforwation concerni119 the test plan, the test laboratory, and the quality controls for the test progr•. By letters dated June 2 and July 14, 1994, the licensee responded to these · requests • 

By letter. ated Septlllber 8, 1994, the ltcensH sulmittld 1 report entitled •test lleport for a I-Hour Fire Test on Darmatt KJl-1 fire Protection Syst .. for Site Confl..,.atlons at tJle LaSalle Nuclear Power Plant.• The purpose of this test was te qualify the replication of a plant-specific racew11 configuration protected .., the ~n11tt ICN-1 fire barrier syst• to the fire endurance . testtng ud acceptance criteria of Generic Letter 86-10, Suppl-nt l, •fire Endurance Test Acceptance Criteria for fire Barrier Systems Vsed to Separate Redundant Saft Shutdown Trains Within the 51111 fire Area.• By letter dated lovlllblr 11. 1994, the.staff requested addtttonal tnfon11tlon regarding test specl•n c:antructton, tJler'llOCouple plac-nt, and certa~n observattons ude durtng tt. test. By letter dated June 2, 1995, the licensee responded to thts request. ff1111y, during a conference call wtth the licensee on August 1, 1195, the shff nquestlld clartflcattons. The licensee responded by letter dated August 21. 1195. 

Ve have c-.letod our nvilW of the endurance test report and the suppl-ntal supporting tafM'81t1on. 0. the basts of our revtew, we have concluded that · the ftre test asslllbly •t the acceptance cr1terta specified In Cl 86-10, 
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s.w1-t 1. Our safety evaluation (SE) 1s enclosed. Tilt lllf)&eity dtrat1ng ~ stisatc capa.b11it1es evaluations an not included ht the tnelosed SE. These SEs will bt provided to you by separate corTespondenct at a later date. 

Docket Nos. 50-373, 50-374 

Enclosun: Safety Evaluation 
·cc w/encl: Set next page 

If~; 
POlll-2 
J. Roe (JWR) 
R. Latta 
R. Capra 
c. lloon 
OCiC 0-15 BJI 
ACRS T-Z E21 
B. Clayton, Rlll 
S. West 0-1 Dl 
D. Oudtnot 0-1 DJ 
P. Maddie 0-8 OJ 
C. McCracken 0-8 01 
"· '-berotti 

stnc1rel1, 

Original signed by 

Robert II. Latta, Project Mlnapr Project Dtrectoratt 111-2 
Divtston of Reactor Projects - Ill/IV Offtct of Nuclear Reactor Regulation 
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wm DMUAJICI n IH£ OffJCE Qf U:LEAI REACTOR UAIWUlt 

-IELABD TO IMlm 11-1 FIU: MRBUR SJSID§ 

UllQMM,IH Plsgl CCllPMJ 

WAI.Lt CU1IJ SIAIHI. lltlTS 1 NI) 2 

QQCUT 11>$. IQ-HJ Ml> SQ-JZf 

1.0 llTNQJCTICll 

C;G•anwaltta &It .. COllPlftJ (COllEd, the ltc1nsee) tnstalltd Therm-lag 330-1 "(Therwo-Lag) f1rt blrrters at LaSalle County Statton, Untts 1 and 2 (LaSalle), to separate redundant safe shutdown electrical s1st1111 tn accordance wtth · S.Ctton 111.c of Appedtx R to 10 CFR Part 50. Concems regardtng the ftn­reststtv• capabtltt1 of Theno-l19 lid the U.S. tlucltar Regulatory Comtsston (IRC) to est .. 1 tsla i spectal nvtew t•• tn 1H2, and subsequently to develop. a plan of action· to address Thlno-Lag hsuts. In an effort to assess the 1110unt of Therllio-Lag at each plant, tn Dtclllbtr 1193, the staff sent a request for acldttt•al 1nformttoe to ltcensHs regarding Glnertc letter (;L) 12-08 pursuant ._ 10 CFR Part S0.54(f). Thi 1tc1nse1 provtdtcl the requesttcl ·tnformatt ... b7 letter dattcl February 10, 1194. In that response, the lic1ns11 stattd that r..,...,..L19 WIS used tn two applications at each untt to provide 1-hour ftre-nststtv1 protection for one power cable tray and one control cable tr1,1. 1'es1 cable trays also tncluda several atr drops. Tht lt~ensee statld that It dtd not tntend to dt110nstrate the adequacy of the Thel"llO-Lag ftre barriers and that tt was constdtrtng using altemattve ftn barrier ut1rtal1 to -t the requlnMnts of Appendix R. 
By letter dated April I, 1"4, tht ltcens11 tnformd the staff that tt Intended to replace tts Theno-L19 fire barriers wtth a Dar111tt ICM-1 (Daraatt) fire barrter 11st... In ~ttton, thts letter provtdtcl the 1tc1ns .. •s test '-lan for tts proposed replac1Mnt ftre barrier syst•. By letters dated 111a.y 18 and June 22, 1194, the staff requested additional lnforaatlpn .concentng the test plan, the testtng laboratory, and the quality controls. for the test· progr•. IJ letters dated June Z and July 14, JIM, tht 1tc1nse1 nspondecl to t.Mse nquests. 

l1 l1tt1r dated Sept...,.r I, 1194, tht 1tc1nse1· submttttd a report 1nttt1tcl •rest leport for a l·IM»ur Fin Test oe Darmtt ICll-1 Ftr1 Protectton Syst• for Stte Coftffgurattons at Uae LaSalle lluclear Power Plant.• Thi purpose of thts test WIS to ...,.1tf1 ta.. repllcatton of a plant-speclftc rac8'fa,y conflguratton 
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pntected bJ the Danatt fin barriw QSt• to the ft" 1nduranc1 testing and 1CC9Ptanc• crtt1ri1 of C...ric Litter 11-10, Suppl1111nt 1, •ftr .. Endurance Test Acceptance Crtt1rt1 for Fire larTter Syst1111 Used to Separate Redundant Safe ShutdcMI Trah•s Vtt•tn thl s- Ftre Arla.• By 11tt1r dated Navtllblr 17, 1•, the staff request..t addtttonal i1fer111tton ngarding test spect•n c.struct1•, thel'80Couple plac..,.t, _. c1rtat1 observations lllde during th• test~ 11 litter dated June Z, JH5, U. Hcensff "spondecl to tllts request. Ftul11. +Jrtng a conf1r.ce call wtU !M l1c1ns11 on August J, 1195, the st.ff ,.....stld cl1rtfic1t1on1. Thi UatasH responded by 11tt1r dated Alllut za. 1111. 

Z.1. [JAl.UATIClt 

All dt•nstons, quanttU11, and other •tts of Masure stated tn thts 1valutton a"· n•tnal values. 

2.1 Gtotral Eta B1rrt1r Sntn Dtscrtdton 
· 11lll prtury c011pOn•nt of tht Olrmtt ftn b1rrt1r syst•, whtch was .ar.;:factured by Darchell Engtn .. rtng Ltd., was a s .. tr1gtd endothe,.1c reactive tanlattng board of 5/8-tnc9' thtckness ..t a surface density of 3;1 pounds p1r 

1q111n foot, Thi boards •n aanufact...ct fr. a •txtu" of comercially avatlable raw materials and .. ,.. cut t.to pt1c1s, · panels, as needed for iatallatton. Othtr COllpOftlnts tncl.-. the cerutc ftber boards, the pre-.. 14lld c~utt sections, the c1raatc ft.., paper, the ctrl8tc ftber blanket tftSlllatton, tht expanding gaskets, U. stltcon1 rubber cloth, and the condutt •ta. Ttt. c1r1atc fiberboard, about Z/3-tnch thtck with a surface density r ... tRt from 13 to 18 pounds per squan foot, was used only on the f nn1r mst lQW of tht cable tr11 std• ratls or tM inner layer of the supports. The p,....,lded condutt sections conststed., two 5-1nch d1111et1r precast half­raads of the sw CQllPOSftton as the fasulattng board. The c1rl8tc fiber P1911r, 1/8-1nch thick, w1s placed dfrec:tl1 under the cable tr11. Thi •xr•dtng paper gasket, Fiblrfrax txpMltng paper, of 1/8-tnch thickness, was fastalled at panel Jotnts and expands t6 ftll small gaps. The siltcone rubber cl.U., a st11con1 rubber-coated glass cl.th "1nforced with an Jnconel wire llllla, w1s wrapped around the outer 1.,.r of Oaraatt panels. The conduf t •tx, Danlatt Th1rul Ftl11r, was of the um COllpOsftton as the tnsulattng boards _. was used to fill gaps that were toe large for the paper gaskets. 
2.! ff Cl [ncfUCIDCI Jest Progr11 

1'1111 licensff destgnld and constructed 111 electrical raceway test •sstllbly that -.... tntended to "Plic1t1 a plant-spec:tftc LaSalle configuration. The test usably was covered wtU. the I-hour ftre-rated Dar.alt Kll-1 ftn barrter s.rst•. The 1 tcense1 tndtcattd that U. nsulttng test speci•n represented a amposfte of extsttng plant-specific e19ftgurattons currently protected by n.tr110-Lag and that the test results ...,.. expected to bound the plant-spectftc c.dttfons. The original 1qutpment sewlt1r of Danaatt was the favordale 
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hgt ..... t .. Croup of Darchm Engtneertng Ltd (Darchtm/Favordal1), a Transco sub­v1111M' t• Darlt..U., £Aaland. The 1tc1nsee contracted Transco Products Inc. (Tr•sc•). of Clalc191, J11tnots, to pi'"Ovtde thetr 1xpertts1 of ftre prottetton . : snt-. Tiie test Protr• was conducttcl as descrtbld. below. 
1.1.1 T11t •wratm W Oyj11tr Assurance 
TM ftn _...we test was perfolWd at the fav1rdal1 Technology Centre Lt•thd, Darltllt•. England. The accrtdttatton of t11ttng 1 aboratort1s ts perfoned ta &glud bJ the lattonal Measu..-nt Accndttatton S.rvtce (MMS). IMU h a o.rri.nt of Trlde and Industry Registrar . for raw •t1rtal1 _. c-rcta products, •tdt acts on behalf of the Secretary of State ,.,. Trade and Industry and has th• authortty for th• granttng, •tatat1t .. , nnewing, or t1r11tnattng of accredttatton. NAMS perfor11s · survetll111C8 wtstts yearly and reass1s1111nt tnspecttons every 3 or 4 years. Jn 1arl1 1114, IMMAS perfor"llld a reass1sS111nt tnsp1ctton at Favtrdale and nnewd tts laboratory accrtdttatton. 
In May lift, the ltcens,. performed quality assurance audits of Transco and of Darc"-/faverdal1. The areas covered by the audtt included design control; software qualtt7 assurance; caltbrattons; material control and dedtcatton; doc .... at control and proctdure adequacy; nonconforaanc1 and corrective action; tnt1rnal and axtenaal audtts; records; installer traintng and certification; and hand1t911, shtpptng, and storage of 111tertals. On the basts of tts audits, the ltc1Bsee tdenttftld stx unresolved tt1111. Jn a letter of July 15, 1994, whtch was part. of ttae lett1r of Septtllber 8, 1994, the licensee stated that corrective actions for these unresolved itlllS had been c011plettd. 
z.z.z Qascrtpttpn pf Je;t Spec1wens and lnstallat1on of Ftre B1rr11r M1t1rt1l 
The 1l1Ctrtc1l raceway test a3sellbl1 consisted of a cable tray, condutts, 1 junctiot1 box (JI), and an airdrop. The 1sslllbl1 dtd not 1nclude cable fill. Vttla the uceptton of the JI, tw conduits. one tray hanger, and one I-be•, which npns•tld tnt1rv1ntng cQ11POnents (t.1., theraal shorts), the test 1ssellbl1 .., covered with the 1-hour ftr1-rated Daraatt ICM-1 ftre barrier .syst• u descrtbed below. Darch•/Favordale tnstalled the D11111tt fire barrter s1stm. Fav1rdale TIClanolOiJ Center perfol'llld the qu1ltt1 control t•spectt•s of the raceway fabrtc1tlon and of the Daraatt tnstallatton. The ltc1n1 .. wtt..ssed and verif11d these constructton act1vttt1s, as clocU111nted tn the letter of Jul1 14, 1994. The licensH also provided to the stiff the tnstallatton ,rocedun entttled TIQAP t.ZO LS, Revtston 1. Thts docU111nt was used as a pt•ltne for the installation of the Daraatt syst• at LaSalle. The staff nwtlWld the letter of June 2, 1995, In which the lic1nsH descrtbld how Darmtt was installed on the test spect•ns, and concluded that the proceduns used to tnst11l the Daraatt s1st• on the test spect•ns seaecl to be consistent wtth tlae Installation gutdeltnes contained tn TIQAP t.20 LS, Revtsioa 1. 
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2.z.z.1 Clbl• Trax 
Test S,.Ci- 1 was 1 30-htch-wide soltd-bott• stffl cab1t tr11. It was 4 tnchts deep ud about 12 ffft long wtth a !-inch rung spacing. Thts tray tntered through 1 v1rttcal COftCrttt funaace wall and ran p1r1ll1l to the back fumace wall for about 7 ffft. Tith tr11 sectton was tnstalltd so that it wu I hd ,,. the back furnace wall and 12 inches below U. furnace cttling. Thi tr11 U... lllde a to-degree horiz•tal tum and ran horizontally about 3 ffft, wn ft penetrated the front wall of. the furnace. Thi cable tray was . · supporttcl ,,. the concrtte cttling by Untstrut hangers. 
The 7-foot horizontal section of the tr11 and a portion of the IO-d19ree horizontal bend wre enc:lostd tn a structural box-type fraM constructed fnm L-sltaptd stffl angles (2 inches by 2 inches by 1/4 tnch thtclt). Tht cable tray f1rt barrier frilll enclosure was two-sided (the fr&91 di .. nstons were 21 inc~•s htgh by 33 1/2 tnches wtde). The furnace concrete wall and ceiling fol'Md the other two stdes of the protecttv1 envelope syst• boundary. The . fr ... .-s attached to the concr1t1 with 3/4-inch Hilti •Quick Bolt 11• anchors . spaced about every JI inches along tht fr ... and no •re than 2 tnches fro11 each comer. Anchor ptns for holdi, th• D&rutt fin barrier aatertal in place wrt spaced and welded to the r ... about every 6 tnches. Before attaching thl fr ... to the concrete ceiltng and to tht concrete back wall of the .furnace, strips of expanding paper gasket wen installed along the fr­where it c1111 into contact with the concrete. The frame was sized to accOlllOdate two cable trays stacked verttcally, but tt contained only one tr11 which occupied the lower portton of the fire barrier enclosure. Tht two-sided ftrt barrier syst• was constructed of two layers of Darutt fire barrier panels that were cut to stze and attached to the frut. The tnner layer panels on the v1rttc1l face of the enclosure were impaled over the anchor pins and secured with one speed clip washer over each pin, and the bolt• panels (horizontal ort1nt1tion) were lined with a single 111er of ceraatc ftbtr paper. These panels were installed with tht cerutc paper tn conhct with the st .. l fr1111. Before installing the outer layer panels, each panel was fttted wtth silicone rubber outer cloth, ·"-ich was wrapped around tht panel and held fn pl au ·by staples. J. hooks were installed alon,J the panel edges and spaced about 1v1ry I tnchts. The cloth-covered panels were 111Palecl over the anchor pins, wf th the staples and tht J-hooks on the uutstde, and secured wf th one speed clip washer over each ptn. A stainless st .. 1 lacing wtre was used to tte ldJactnt panel J-hooks tn pairs. thus securing the Joints and seaas · bttWlft these panels. The •int .. air gap between the cable tr11 and tht fftftlr ... xposecl surface of the 0.1"'81tt fire barrier enclosurt was about 5 tides. 

The straftht section (about 36 tnchts) of the cable tr11 1 whtch extttd the cable tray enclosure, was protected on four stct.s wtth Darutt ftrt barrf tr panels ftWD l111rs on the top and bott• of tht tr11 and three layers on the stde ra ls). Thi Daraatt panels wen applted directly to the cable tray. On the cable tr11 sfde rans, the tnntt'90st layer conststecl of a ctr•1c ftbtrboard. The fnner Daraatt panel fttttd to the bott• of the cable tray hid a layer. of cer•tc paper attached to the panel where tt came into contact 
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wttll the trQ. Thi preferred installation .sequence was to install the top ,_1 ftnt, tMn the 1tcle panels, followd b the bottom panel. After the at• p1Ml1 wn cOMeetecl loosely to the to, panel wtth wires heed around ..sjaceat J-hoot.s, the bottom panel was secund tn pl1ee. The panels wre theft ,.,......u, secured bJ tt9l1tuing the lacing wtre oa the adjacent J-hoots. De cloth-covered outer 1119r was installed tn u t .. ttcal 11111Mr. 

z.z.2.2 c.11tng-Bmatttd Conclutt 
Test Spect- Z was a 3/4-tnch dil•ter st•l conduit 72 tnches long. It WIS attached to the concrete cetltng of the furuce and spanned the wtdth .of the 
furuce~ The purpose of thts condutt Wis to interface and intervene with the cable tray ftre barrter enclosure. Thts cOftdutt penetrated the cable tray ftre barrter enclosure and ran perpendicular to the cable tray ..closure aptnst the furnace ceiling for about 36 inclles, tllhere it penetrated the front wall .of.the furnace. 

The conduit was enclosed tn an l-shaped steel angle structural frame for a distance of about 36 inches between the furnace wall ud the point "'-•re it Htered the cable tray enclosure. The fr- (2 1/2 tildes high by 5 inches wtde) WIS attached to the concrete ceiling af the fu1111ce w1th 3/4-tnch Htlti •Qutct Bolt u• anchors spaced about every 11 inches along the fr .. and 2 1Khes frcm each corner. Fire b&rrier anchor pins wn wel~ to and spaced 
along the fr .. about every 6 inches. Before the fr- was at~ached to the 

.. 
furnace concrete ce11t11g, strips of txpandiag paper gasket were installed along the fra. where tt c ... tn contact wtta. the cOKrete. The furnace cetltng formed the protecthe envelope on ne side of the fr... The nutntng three sides wre protected with tm layers of Oan11tt ftre barrier panels that were cut to stze Ind installed • the fr-. The ftrst lay.er 

-

puels were 1l1p1led over the anchor pins and secured wtth one speed cl tp . washer over each ptn. Before installation, the sec~nd layer panels wen 
wrapped wtth stltcone rubber cloth. Th• cloth was held tn place wtth staples. J-hoot fasteners, spaced about every 6 inches, were hastalled along the panel edges, .,.tch tnterfend with adjacent panels. The cloth-covered panels wn t11p1led over the anchor ptns, wtth the staples IM t .. J-hoots on the outside, ud secured wtth one speed cltp washer over each pin. After the bott• panels •re fitted to the fr-. the stde panels Md the bottom panels wen connected together wtth stainless· steel wtre laced around adjacent J-hoots. The panel joints and seam wen tMn peraanently secured by ttghtentng the lachtg wtre. 
Oft the adjacent J-hoob. The •tnt .. atr pp was about 1 3/4 inches between tM conduit surface ud the tnner unexposed stde surface of the Darutt ftre ·barrier enclosure and 1 inch from the bott•. 

z.z.z.J M1d=Leyel Cgnclutt 

Test Spect•n 3 was a 3/4-tnch diameter steel conduit, 38 inches long, that ran parallel to the fll"ftact c1tltng and parallel to the cable tray stde ratl. Thts conduit WIS routed outside the cable tray enclosure open space for about 3' tllCMs, wn tt penetrated the front wall of the fumace. 
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The coeduit •s enclosed in OM layer of Darwatt prmolded. semicircular puel sectica (2-hd .-inal U.1ctness w1U. a 5- •net. outside di-ter) applied dtnct11 over tM conduit. TM s•ic1rcular sect10fts wre secured togetMr w1Ua lacing w1,.s spaced about t incites alOftl the barrier length and RO .,re thU Z tncMS from tach ctrc..terenttal Joint tn tJtl barrier SJSt•. Stl tcOM rubber cloie. as U... wrapped around the conduit panels ud secured to the c:wls with· statnless stnl bands spaced about I inches oa center. In the rtzOfthl span of tilts conduit. about 12-tnches from the two-stdtcl cable tray enclosure. a 1-tnda section was unprotected. Thts break si•latld a tMrul short. tnto tM enclosure. 

2.?.2.4 Junc;ttqn lox •ncl Air Qrop Cpnctuit 
Test Spec:t111n 4 was a steel 12-inch bJ 12-tnch bJ 3-inch JB. It was attached to the· front furnace Will adjacent to the cable tray. A 3/4-inch di-ter stMl conduit exited the top of the JB, aada a short radius 90-devrH bend and tenainattd about 1-inch above the cable tray. A bare No. 8 Mlrtcan Vire . ~U91 (MIG) copper conductor dropped from the end of the air drop conduit into the cable tray. The JI vu athched to the concrete wall of the fum1ce vtth 3/4-inch Hilti •Quick Bolt 11• anchors~ · 
The furnace's cOftCnta wall fol"lled the protective envelope on one side. The nutntng stdas of the JB were protected with the Darw1tt ftre barrier panels installed using the s1111 tnstallatton .. thod described for Test Spect111n 2. TM •int .. air gap vas about 2 inches bet""" the J8 sides and the iMer unexposed surface of the Daraatt fire barrier enclosure and about 3/4-tnch between the front of the JB and the ftre barrier enclosure. The overall dtMnstons of the·Ja fire barrier enclosure were 15 1/2 inches high bJ 18 1/2 inches wide by 5 1/2 inches deep. 

Because of the close proxi•it1 of the air drop conduit to the cable tray envelope, it was necessary to notch the .outer layer of the Darutt syst• · protecting the cable tray to accomodate the conduit. Once the outer layer of the. tray wrap was notched, two layers of Darutt were installed on the air drop conduit ustng .. thods siatlar to those used to apply the four-stded fire ~rri•r enclosun to the cable triy. 

2.2.2.s Joint Qetatl 

Edges of the panels on strtps of test specimens (straight and s .. tctrcular) .,.,.. selectivel1 ltned with strips of exp~ing paper gasket in such a aanner that after installation of the panels. there was a gasket at the interface of each butt Joint, each adjacent Joint. and each longitudinal or circLlllferenttal Jotnt. Expand•ng gaskets •re either pnattached to panel sectton edges or installed durtng test speci•n construction. '•ps larger than 1/1 tnch were filled wtth one lddittonal strip of expanding.gasket paper or therul filler • 
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2.Z.2.6 91t1rt1J ancl lnsta11at1on Qey1at1ons 
In tts letters ef Sept-.r a. ltM, and .>- z. 1"5, tM l ice11sH hMUcated tlaat certata ll1110r •tertal and installatt• cllvtattons tlaat 1111 occur tn the fteld fabrtcatt• of U.se blrrt1rs wre cllltberatel1 i11eluded in tM test progr•. Dlse clavtatt111s included: (1) ftn barrier •tertal Md Mt conred w1tll stltCOM clotla, (2) cloth stapled to the utertor of the panel t11st1ad of w..-d around tM panel. and (3) atnor ovttr-l119r gaps Mt ftlltd with theral filler or conduit atx. The 1tcensee·tndtcattd that if these clevtat1.s ..... to occw tn fteld installattons. t1111 wuld be bounded by the tested spect ... . 

2.2.3 lbt1WC1Upl1 PJacwnt. Acceptanct Cr1ter1a. and Hose Sten• Jest Bltbodoloay · 

Cl 16-10. Suppl_...t 1. states that f1re endurance ratings are demnstrated by testing ftre blrrter assabltes tn accordanu with the provtstons of the appl1cabl1 secttons of llati~l Fire Protectton Assoctatton (IFPA) · Standard 251, •standard Methods of Fire Tests of Building Construction and Materials,• and American Society for Testtng and Matertals (ASTM) Standard E-119, •ftre Test of Bu11dtng Constructton and Materials.• Thi ltcensee foll..cl the tu1dance tn Q. 86-10. Suppl-nt 1. 
The tl!lllPlrature of the test specimen cD11pOMnts was ••sured by glass-covered; 24-tauge, C20 tne IC ther90Couples. The plac-nt and the grouptng of the ·thermcouples • the various test speci•ns and the •thods used for averaging thl9 for qualtftcatton purposes followed the gutdanc1 of Cl 86-10 1 Suppl1M1t 1. ucept for the atr drop condutt and tts transttton tnto the cable tray. Spectftc1J11, the test spect•ns were tnstnmented tn the following manner: ther90Couples every 6 tnches on the exterior surface of each tray stdt ratl bet.een the stde ratl and the ftre barTter aatertal; a bare llo. 8 AM& copper conductor routed down the center of the cable tray and attached to the top of the tray rungs wtth ther'llOCouples attached to the conductor at 6-lnch intervals; thermocouples spaced every & 1nchts on the uterior conduit surf ace bet-.n the conduit and the unexpostld surface of the ftre b&tTter aatertal; a lo. 8 AW6 bare copper conductor routed tnstde the conduits wttla tlaeraocouples attached to the conductor at &-tnch intervals; . then10Couples attached tnstcle to each face of the JI surface at tts geo111trtc .centers; 1111 U..~ouple on the JB within 1 tnch of the atr drop puetratton; and a llo. I AMC bare copper conductor routed tnstcle the atr dr0p with three theraocouples attached to the conductor at 6-inch interYals. Eacll thel"llDCouple was either soldered to the b&re copper conductor or attached to tlMt test spectmn cOllpOMnt by •ans of a statnless steel rivet and washer. 

GI. 16-IO. Supplt1ttnt 1, specifies that the ftre endurance qualtftcatton test for fire barrier aatertals applied to a raceway or a c011pOnent ts successfaal if the followt119 teaperature criteria are •t: 

... 
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• TM .,,.~ u.xposed stde t..-rature of the ftn barrier syst•, as .• ,._.... bJ thermocouples placid °" tlMt utertor surface of tM tOllll•••t, does not ucMd 250 •f (131 •c) lboft tM tntttal te.peratun. 
• TM t.peratun rhe of 1ft1 sfft9le thermocouple does not ucHCI the 111Xi ... allowable tlllperature rtse of lZ5 •r (111 •c) above the tntttal .t...,.atun. 

• n. fire barrier s1st. nuins i1tact during Ute fin uposure and water hose stre• test without dtveloptng uy oputngs through _..tch the protected_cOllPOMnt ts vtstble. 

The licensee followed these t111Ptratun rtse acceptance crtterta. 
Following tlMt_ fin exposure, the test plan required the spectmns to be subJecttd to a fog host stre111 test for a period of 5 atnutes. The test report spectfted that.the stre• was dtlhtrtd fnm a 2 1/2-tnch (no.tnal) di ... ter ltose wtth a 1 1/2-tnch spray dtscbarve nozzle and a 30• spray angle, a nozzle ,...ssure of 75 pounds per square tnch (psi), and a flow of 75 gallons per •tnute (gpm), at a dtstal)Ce of 5 f .. t fro11 the center potnt of the test spect .. n. Thts host stre111 test .. t the crtterta of &l 86-10, Suppl111ent 1. 
2.2.4 Int· Results tr;d Obs1n1t1ons 

~ On June 11, 1"4, the test assltllbly was subjected to a I-hour ftre endurance .,.. · test and tG a hose stni• test tn accordance •tth the guidance of Cil 86-10, Supp1191At 1, and ASTM E-119. Vtth an tntttal lllbtent t111P9r1ture of 54 •f, the t111Ptrature acceptance crtterta wre 304 •f for the average taperature rtse and 371 •r for uxt .. single potnt t..-rature rtse. The staff reviewed the t...-atures of the test spect•ns recorded durtng the test, as docmented tn the letter of Sept-.r 8, 1994, and concluded that the uxt .. recorded t111P1rature of each test spect11en dtd not exceed 203 •f (average) or 237 •f (single petnt). On the basis of the reporttcl thtl'llOCouplJ test data, the staff concluded that the test asslllbly .. t the t111P9rature rtse acceptance crtterta s,ecifted tn SL 86-10, Suppl.-nt 1. 

• 

After the cmpltt1on of the host stre• test, a visual tnspectton of the test spec1-s was performed. The following observations wn •de: (1) The fin barrier s.rst• appeared to bt tntact. It dtd not bum through anci was not . bnlCMd ~ tM hose stn•. Tht test report included phot09rapbs that confirm tJ.ese general observattons. (Z) The color of the stltcone glass cloth covering tM outer la,er of the Darutt ·syst• had changed fro11 dark gny to 119"t ,..., ud the cloth had sagged along the undtrstde of the longast stra1gat cable tr11 sec:tton. All of the glass cloth had l'ellltned tn place and -.s •t dislodged b7 the hose stn• test. (3) The upandtng paper yasbts 1xpMded tn sw anas to ftll the votds that developed durtng the f re en6-:;·.ac• test, and 111111 portions along the various joints were dark brown tn c;,lor. (4) S.. of the expanding paper gasket 111t1rtal vis dislodged durtng the hose stre• test. (5) The tnner panels had dtscolorecl tn several anas and tM gasbt •tertal also had so. dtscoloratton tn certain areas. On the 

• 
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bash of tlMI repertld hose stre• test results. tM staff concluded tbt the test uM9>1J mt tM hose stre• test acceptance crtteril spectftld ht 
.Cl 16-10. SUppl-t 1. 

2.3 Cmu;1aon If Ttst AssehlY to In-Plant Conf1qurat1ons 
De TMrm-L, ftre btrrters were ortytnall1 tnstallld at LaSalle to uttsfy aa operatt.. taue condttton and a tc111stng c-ttmnt as spectftld t1 the Updated S.ft\7 Aulysb Report (USAA), Appendix H, Sectton H.4. •Safe Shutdftn Analysts lleport.• 1Mn10-Lag was UHcl to protect one power cable tray and one control cable trQ at 11ch untt. 1Ms1 power and control cable trays are located ta tM corrtdor that separates the dt1s1l generator 1-oOm from tM essential swttct.gear roam. Thts plant area ts loc1ted tn the turbtne butldtng Md ts er IHI to both untts. 

The Untt 1 Cattle tray ("'9tch conhtns power c1blts), ts 30 inches wide bJ 4 inches deep b.J 27 ittt long, and h loclted on tlevatton 732 1 -0• of the turbine butldtng (plan elevation 710'-6• between colmn lines 8 and 9 anci J and L). Tht Untt 1 cable tray (whtch contains control cables), 1s 30 inches · wide by I iDChes •iqh by 25 fttt long and ts loc1ted on 1lev1tton 730•-a• of the turbt• bu1141ng. The trays ire stacked on top of each other for abHt I fHt. At tacla ad of the run, the trays 111ke a 90-degree tvrn and nm parallel but at 4tfferent elevations. Based on the ftre test results, tt appears U..t an t8dhidual Darutt fire btrrter tray enclosure constructed using the s1111 attributes as Test Speci .. n 1 (individual tray enclosure) and tnstallld °" eacla tray tndtvtdually wtll provide the s ... level of fire rtststuce u the tested ~rrter c011figuratton. 

TM Unit 2 cable tray (which contains power cables), ts 30 inches wide bJ 4 inches .. tgla b7 30 ffft long and 1s located on elevation 732'-t• of the turbine a.t1dtng (plan elevation 7101 -6•, between col1111n lines 21 and ZZ and J and L). lite Untt 2 cable tray (whtct. contains control cables) ts 30·t~s wtdl by I t.ches •tp by 30 feet long and ts located on elevatton 731 '-J• of the turbt• a.ut141119. The trays are stacked on top of each other for 11 feet. On that SfM. coecrete walls fo,.. tm sides of the envelope on the :!pper cable tr11 (-*tell contains power cables). At each end of this run the trays ..U a 90-dtgree tuna llld run parallel but at different elevations. Based on the ftre test results. tt appe1rs that 1 two-sided Dar'Bltt ftre b~rrier systlll constructed ui119 tM s- attributes as Test Spect•n 1 (two-sided enclosure) and tnsullld • Ut tn-plant stacbd tray conftguratton spectfted above wtll provtde tM s .. level of ftn rts1stanc1 as the tested barrt1r conftguratton. 
TM ltc•see onl.r sattted tnfor:utton on the LaSalle cable tr11 · conftguratt•s protected wtth Darutt. The staff, therefore, dtd not COllP•re tbl otMr test SfeCimtns to tn-plant configurations • 

1-11 
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0. ·u. ltub of tts rtYtw and 1valu1U•, the staff concluded ttaat the ffre ...,.._. test .of tM I-hour ftre-ratld Daniatt Ql-1 ft" barrt1r test · . spect ... cllscrtt.I above was conducted tn accordance wtth the •thodology and acceptaKe crtterta spectftecl tn CL 16-10, SUppl .... t 1. The staff also concl .... tlaat tM 1-IMMlr ftn-ratld Dal"Mtt Ql-1 ft" barrters tnstallld at LaSalle descrtW aM¥e "'" bounded by Ute plut-spectftc ftre test speci-s as to ..tertals.·illtt.ods of asslllbly, dtlilnsions, and conftgurattons and are, tlaerefere. acceptable. · 
Prtnct,.1 Contr1buton: Dant111t Oucltaeot 

Patrick Naddtn 
Date: ~ 20, 1995 
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UNITED &TATU 
NUCLEAR REGULATORY COMMISSION 

WAlltltl8TCMI. D..C. tt' 

March.29, 1996 

"'"· D. L. Farrar Manager, Mucl•• .. Refu1•tory ServicH 
~~~elt!i E'!1~~ r.~':1 Exec:ut1wa T01111r1 Wist Ill 
1400 Opus Place. Sutt• 500 Dwntrs Crovt, IL 10515 
SUBJECT: EYALUATlt'll OF nt£ CONSEQUENCES OF POSTULATED FAILURE OF 1-HOUR FIR£ RATED DERMTI ICM-I FIRE BARJllER UNDER SEISMIC LOADING AT LASALLE COUNTY STATION, UllJTS 1 AHO 2 (TAC NOS. M85563 AND MBSSM) 
O.tr Mr. Farrar: 
By letter dated Aprtl '• 1994, C01110nw.a1•~ £dtson CO!lij>any (C011Ed) informed tht staff that tt tntended to replace the Thermo-Lag 330-1 firt barriers at LaSall• Count7 Stat1on, untts 1 and z. w1th the Darmatt ICM-1 fire barrier syst... Th• staff has completed 1ts revtew of the consequenc•s of the postul1ttd f~tlure of Oer91tt ICM-1 ftre barrier under seismic loading as related to tts us19e tn the dtesel generator corridors of LaSalle, Untts 1 and z. The staff concludes that tn the case of the detachlleni and fall af the ftre b1rr1tr p11ces fl"Oll the cabl1 trays under a postulated setsatc event. none of the s1f1t1-rtl1t1d structures, systems, and components in the vic1n1ty of the cabl1 trqs wt11 be affected to an extent whereby they c•n not perfal'll thetr 1afat1 functions. The stiff also concluded that CamEd has p~operl, constd•red the we19ht of the f1re-barrter syst .. t1 ensuring the sets•ic l~tquac1·of the &ffactad cable trays, cab1e-tray supports 1n4 U.etr. anchor1g1s. Our 1v1lu1tion 1s enclosed. The aJllPIC1ty der1tin9 evaluation ts sttll under review and wtll be provtded to you by separ~t• correspondence. 

Ooc:ktt Nos. S0-.373, 50-374 
Enclosure: Evaluatton 

cc .. /encl: SH next P•D• 

Sincerely, ... 
. ·, ,/ _....., ~/;!.. I 

/: -·~ /r/....4,;"'~ 
.,;~na M. Ska,i. ProJeE< Mlnager Project D1r1ctor1t1 111-2 
D1v1ston of a.actor Projects - 111/IV Office of Nu1:lear Reactor Regulation 



FROH: C 

I D. L. Farrar 
COllllOnwealtb Edtson COl!pany 

cc; 

Ph111tp P. Steptoe. Esquire 
Sidley and Austin 
One First M1t1on11 Plaza 
Chicago, Illinois 60603 

Ass1stant Attorne1 Glneral 
JOO West Randolph Street 
Suite 12 
Chicago. 1111nots 60601 

FAX HO.: 

U.S. Nuclear Regulatory Ca1111tssion 
Resident Inspect.ors Office LaSalle Station 
~605 N. 21st Road 
Harse111es, I111nots 61341-9756 

Chainnan . 
LaSalle County Board of Supervisors 
LaSalle count1 Courthouse 
Ottawa. Jlltno1s 61350 

Attorney General 
500 South Second Street 
Springfield, lllino1s 62701 

01a1naan 
Illinois Coanerce C01111iss1on 
lehnd Building 
527 East Cap1tol Avenuo 
Spr1ngf1eld, Illinois 62706 

I11tnois Departllent of Nucl•ar Safety 
Office of Nuclear Facfltty Safety 
J035 Outer Park Drtve 
Springf1eld. Illinois 62704 

Regional Adilintstrator 
U.S. NRC, Region Ill 
eo: Uarrenv11le Ro&d 
Lisle, Illinois 60532-4351 

LaSalle Station Manager 
LiS•lle County Statton 
Rural Route J 
f' .O. Box 220 
HarJeilles, 1111nots 61341 

?·-l'f 
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LaSalle County Statton 
Unit Nos. l and 2 

Robert Cushing 
Chief, Public Ut111ttes Division 
Illinois Attnrne1 General's Office 
100 West Randolph Street 
Ct.1ciyu. iiiinoi~ ~cal 

Michael I. Hiller, Esq~:.e 
Sidley and AUsttn 
One F1rst National Plaza 
Chtcago, Illinois 60603 

Document Control Desk-Licensing 
CD1m1Dnwealth Edison Collp•ny 
1400 Opus Place. Sqite 400 
Downers Grove, Illinois 60515 
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Itf'DWHTH• 
11 l•tt•r daUd Aprn I, JIM (Ref. n. Cowanwalth Edison COllPlft1 (the 11c:ensee) tnfo.-d the staff that tt tntendtd to rep1•c:e 1ts The...-Lag f1re barriers tn tbl Dtestl Senerator corridors of batlt untts of tts l&Sa11• County Station w1tll a Otnutt ICR-1 (DICJll) ftn barrier syst•. Jn addition. thh letter provtdH tilt licensee's test plan for tts rephc-nt fire b1n-ie1· syst... The test plan dtd not 1ncludl •"1 testing ralat.-1 to the satsatc reststan~• of the ftn barrter syst•. In response to a staff•s request for add1ttonal tnforwettoa (a.f. 2), the licensee stated: •for the purpose of evaluating ttae perforaance of the IJICJ .. t1rtal for ~ts 1s-tnstalled 1pp11cat1on at LISalle co. (St1tion), no cracltt has been taken with respect to the capabtltty at the 11atert11 to ....atn intact during a postulated setsatc event.• 

Thts evaluat1on addrttsses tht consequences of failure of the as-installed IJlll;l fire barrier durtng a postulated sttsa1c event on the (fire) prot1ct9d raceways and other safety-related components tn the vtctntty of the raceways. The ev1lu1tton also acldl'elsts the 1dequac1 of tbe supports of the prcta~ted raceways under the Postulated seis•ic event. 

EYALUATIQB 

The DMKl ftre baM"ilr syst .. ; cons1sttng of 5/1 tn. thick DICMI board. cer .. 1c ftbre boal"d, cer .. 1c paper. retftforced silicon wrapptng cloth. J-hooks. incone1 wtres and 91skets. h11 been \nstalled on two lO tn. wide c1ble trays in t1ch unit of the LaSalle County Statton. The l:llCl ftre barrier syst .. replaces the Thermo-l19 fire ~rrter syst... Th• two sets of c1blt trays contain the safet1-rehted ponr and control cables. The cable tr1,1s •~ l#catcd 1n D1tst1 Generator corridors. Th• llOSt daaa9eab1e safety-'91ated CCJllPOftents 1n the t.ediate vtctntty of the cable trvs an HVAC ducts. cable­tra, covers. a bus duct, llld • cabl• conduit. The ~11 dtamater p1p1"9 c•rr1tng ftrt water ts not constdered .s safety-related bec&us1 • f1re and setsa1c scenario is not postulated. 
After a nUllber of dtscusstans. tia. 11cens .. estt.atld th• as-tnstalled .. tght of the lltl1 ftre barrttr 11st• on th• 30x• 1ftCh cule tr11 .. 34.t ~ 4.n • 3&.5 pounds IMIP 1t•••r foot (upperbound), tncludtng the conservattvely esttuttd weights of tM 11stea's COllpGnents. lasid on th• worst cue scenar1o of dttachMnt of a large ptece (• 30)&$ tnda) of DICI weightnt lS lbs •• th• ltcensH camputld tile t..,.ct fon:es on the tnte"entng safety. related components. The localized uxt- deflection of the HYAC ahfft·•t.al top betwtn the welded sttffene1"S vu calculated as 2 tnches. The force on 

ENCLOSURE 
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the l ho 1ong ftnet w1d of the sttff.....- was calculated 11 114 1a.s •• •n• th• a11oweb1• lo.twas calculated as 1800 lb&. 1M mxt- duettltt.r ratt• ef tht cab1e-trQ" coMr under tlll tmpact was f...S te 1111 J. Appendtx A of SRP S.ctton 3.1.J ,.,.tts a ductt1tt1 ratto of 10. C..1tdtrt111 the con1•T"l&tt .. used tn the c1lcul1t10ft1, aid U. stresses and dllettltt1 rattos f111t111 wtthtn the allowable 1t•1t1J U. staff cOftCllldlt tltlt Ule fatlurt of the as-tnstallld panel durtng • po1ta11ttd Mh•tc ennt wtll Mt .tHP•rd1u the safety functions of tllt 11f•tJ-1"11l1tecl components 11 tile v1c1ntt1 of the cable tr'1S. 
The HcensH also rH¥a1ulhd the adtquaey of the cable t~, thet,. supports ·~~ •ncflO"fH utu~ ... i~ tit! f~rt ~~~~'!':" =1=t 1f :a.;.,. ~ (Lo ~11\ rur the wt9"t of tM residual The,..Lll •terta1) • 31.J pounds per ltM1r foot to ensu" that tM stnssts and dtfoi'at1•s an wttltta the Htlbltshecl anowablts. TM staff ftftds tM 11ceu••s Neva1ut10ft acceptable. 

CONCLUSHll 

Bastd on the review of ti.. ltcnsH'S sua.tttals ud responses to the suff's requests for add1tton1l tnfor11&t1on. the £CGI staff concludes that 1n case of the detachSle"t (and fall) of the ti" barrier pieces ,,.. tlle cable tr.i.,rs, 1n the Diesel Gener1tor corridors, under a portulat41d s•tSLJc ev•nt, none of ~he s1fety-rel1ted structures, systtlllS, and COllflDneAts tn the victntt1 of tht cable trays will be •ffKtedto 1n ut•nt whe"b7 the1 cannot perfor11 thetr safety functions. Tiit stiff alse assured 1tself tJaat the licensee has properly cons11ered the tflight of tht f1re-barr1tr syst .. tn ansurtng tfte seis•ie ad14Uacy of the affected cabl• tr111. c9b1e-tra,y supports and thetr 1nchong11. 

Rtfcrenc:es 

letter froa ftart1n i"uui. (Comom.ealth Edtsu) to IRC "t090nve&lth Edison C~an1 Response to NRC Request for Add1t1on1l Inforwat1on Panatniftl to Tba ..... L19 l••' PNgna.! Oiled Aprtl •• HIM.· 
Letter froa R. Qu•rlo (COlllOnwealth Edtson) to NRC, •Response to NRC Request for ~tt1on11 lnforaat1on Rtg1rdtng Use of Del'llAtt ~I tn a Sei s•i c Event/ .,,. 
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UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

Mr. Oliver D. Kingsley, President 
Nuclear Generation Group 
Commonwealth Edison Company 
Executive Towers West Ill 

__ 1400 Opus Place, Suite 500 
Downers Grove, IL 60515 

WASHINGTON, D.C. '105e5 0001 

December 22, 1999 

SUBJECT: CLOSURE OF AMPACITY DERATING ISSUES FOR FIRE- BARRIERS AT 
LASALLE COUNTY STATION, UNITS 1 AND 2 (TAC NOS. MA3323 AND 
MA3324) 

Dear Mr. Kingsley: 

By letter dated April 23, 1997, the NRC issued a letter closing Generic Letter (GL) 92-08, 
"Thermo-Lag 330-1 Fire Barriers" for LaSalle County Station. The letter stated that there were 
open issues related to ampacity derating which emerged as a result of the staff's GL 92-08 
review. 

The staff has completed its review of ComEd's analytical approach for ampacity derating 
determination at LaSalle County Station. The staff concludes that all of the ampacity related 
concerns have been resolved for LaSalle County Station, Units 1 and 2, and ComEd has 
provided an adequate technical basis to ensure that all of the fire barrier enclosed cables are 
operating within acceptable limits. Therefore, the staff concludes that there are no outstanding 
concerns with respect to GL 92-08 ampacity derating issues. The basis for this determination is 
contained in the enclosed Safety Evaluation. 

Docket Nos. 50-373, 50-374 

Enclosure: Safety Evaluation 

cc w/encl: See next page 

Sin~ 

~~@~ 
Donna M. Skay, Project Man~ Section 2 
Project Directorate Ill 
Division of Licensing Project Management 
Office of Nuclear Reactor Regulation 

~~ ~ ® ~ o w ~ lfi\W"1 

DEC 2 9 1999 ~ 
' 

By '1!K. 
1-n 



0. Kingsley 
Commonwealth Edison Company 

cc: 

Phillip P. Steptoe, Esquire 
Sidley and Austin 
One First National Plaza 
Chicago, Illinois 60603 

Assistant Attorney General 
100 W. Randolph St. Suite 12 
Chicago, Illinois 60601 

U.S. NRC-LaSalle Resident Inspectors Office 
2605 N. 21st Road 
Marseilles, Illinois 61341-9756 

Chairman 
LaSalle County Board of Supervisors 
LaSalle County Courthouse 
Ottawa, Illinois 61350 

Attorney General 
500 S. Second Street 
Springfield, Illinois 62701 

Chairman 
Illinois Commerce Commission 
527 E. Capitol Avenue, Leland Building 
Springfield, Illinois 62706 

Illinois Department of Nuclear Safety 
Office of Nuclear Facility Safety 
1035 Outer Park Drive 
Springfield, Illinois 62704 

Regional Administrator 
U.S. NRC, Region Ill 
801 Warrenville Road 
Lisle, Illinois 60532-4351 

Commonwealth Edison Company 
LaSalle Station Manager 
2601 N. 21st Road 
Marseilles, Illinois 61341-9757 

LaSalle County Station 
Units 1and2 

Robert Cushing, Chief, Public Utilities Division 
Illinois Attorney General's Office 
100 W. Randolph Street 
Chicago, Illinois 60601 

Document Control Desk-Licensing 
Commonwealth Edison Company 
1400 Opus Place, Suite 400 
Downers Grove, Illinois 60515 

Commonwealth Edison Company 
Site Vice President - LaSalle 
2601 N. 21st Road 
Marseilles, Illinois 61341-9757 

Mr. David Helwig 
Senior Vice President 
Commonwealth Edison Company 
Executive Towers West Ill 
1400 Opus Place, Suite 900 
Downers Grove, Illinois 60515 

Mr. Gene H. Stanley 
PWR Vice President 
Commonwealth Edison Company 
Executive Towers West Ill 
1400 Opus Place, Suite 900 
Downers Grove, Illinois 60515 

Mr. Christopher Crane 
BWR Vice President 
Commonwealth Edison Company 
Executive Towers West Ill 
1400 Opus Place, Suite 900 
Downers Grove, Illinois 60515 



0. Kingsley 
Commonwealth Edison Company 

Mr. R. M. Krich 
Vice President - Regulatory Services 
Commonwealth Edison Company 
Executive Towers West Ill 
1400 Opus Place, Suite 500 
Downers Grove, Illinois 60515 

Commonwealth Edison Company 
Reg. Assurance Supervisor - LaSalle 
2601 N. 21st Road 
Marseilles, Illinois 61341-9757 

Ms. Pamela B. Stroebel 
Senior Vice President and General Counsel 
Commonwealth Edison Company 
P.O. Box767 
Chicago, Illinois 60690-0767 

-2-
LaSalle County Station 
Units 1and2 



UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

WASHINGTON, D.C. 20555 0001 

SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION 

RELATED TO GENERIC LETTER 92-08. "THERMO-LAG 330-1 FIRE BARRIERS" 

COMMONWEAL TH EPISON COMPANY 

LASALLE COUNTY STATION. UNITS 1 AND 2 

DOCKET NOS. 50-373 AND 50-374 

1.0 BACKGROUND 

Listed below is a brief outline of the history associated with the staff's review of LaSalle's fire 
barrier analyses: 

5/18/94: The staff issued a Request for Additional Information (RAI) to obtain information 
on the licensee fire barrier test program (letter from A. Gody, Jr. to D. L. Farrar 
dated May 18, 1994). 

6/2/94: Commonwealth Edison Company's response describes its ampacity derating 
methodology. 

11/17/94: Second RAI issued by the staff requested information regarding licensee 
ampacity calculation. 

6/2/95: Licensee response included Calculation No. 4266/19G52 dated March 4, 1994, 
for analysis of a combination Darmatt and Thermo-Lag fire barrier configurations 
(1 - 30 inch wide by 4 inch height cable tray and 1 - 30 inch wide by 6 inch height 
cable tray for each nuclear unit). 

10/25/95: Third RAI issued by the staff requested information regarding Calculation No. 
4266/19G52. 

12/22195 Commonwealth Edison Company submitted its response to the October 25, 1995, 
RAI regarding the ampacity derating analyses perlormed for the LaSalle County 
Station, Units 1 and 2, installations. 

Although one staff question was addressed in the licensee submittal dated December 22, 1995, 
there remained a number of open issues and concerns regarding licensee Calculation G-63. 
The subject Calculation was also the subject of similar staff inquiries for the licensee's 
Braidwood and Byron Nuclear Stations. The staff's review of the LaSalle installations remained 
open pending completion of its review for Braidwood and Byron. 

7.-1-0 ENCLOSURE 
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2.0 EVALUATION 

Listed below are the questions provided to the licensee in the staff's October 25, 1995, RAI and 
the licensee's responses as stated in their December 22, 1995, letter. Following that is the 
staff's analysis. 

2.1 Question 1 

The licensee's analysis, as documented in Attachment B of the June 2, 1995, submittal, 
Sargent & Lundy (S&L) Calculation 4266/19G52, Revision 0, "Ampacity Derating for 
Combination Thermo-Lag 330-1 Material and Darmatt Firewrap," begins with an assumption 
that the open top industry ampacity tables provide an accurate representation of the ampacity 
values, which will result in a 90 degree Celsius cable conductor hot spot temperature in an open 
top tray. It is generally recognized that for most, although not all cases, the subject tables 
provide a modest margin on operating ampacity. 

Given this margin, the licensee methodology effectively assumes a lower bound value for the 
baseline heat load, and hence. would be expected to determine by calculation an upper bound 
value for the internal cable-to-cable tray thermal resistance factor. This result arises because 
the external resistance factors are fixed in accordance with the correlations used, and the 
driving temperature drop is fixed by the assumed values of cable and ambient temperature. 
Once-the value of ampacity, i.e., heat load, is fixed then the internal resistance can be 
determined for the particular configuration. Hence, using a lower bound ampacity value with a 
downward bias would have a nonconservative effect because the higher internal resistance 
estimate would lower the baseline ampacity value thereby lowering the overall ampacity 
derating factor for the fire barrier system. 

For the subject licensee analysis, the effect of this approach would be minimal given the nature 
of the tray type specified, i.e., the solid bottom cable tray. In fact, the industry ampacity tables 
provide an accurate estimate of the open top ampacities for a solid bottom tray due to the 
nature of Stolpe's original experiments. 

The approach used to determine the internal resistance between the cables and the surface of 
a covered cable tray were based on the referenced 1982 ampacity experiments which used 
solid bottom cable trays. Therefore, the subject analysis is limited to the solid bottom cable tray 
application. In fact, the 1982 American Power Conference paper, "Tests at Braidwood Station 
on the Effects of Fire Stops on the Ampacity Rating of Power Cables,• makes note of the fact 
that the industry ampacity tables were found to be nonconservative for some of the tested 
configurations. 

Based on the above discussion, the licensee is requested to confirm that all of the cable trays 
under consideration for LaSalle County Station are solid bottom trays of the type used in the 
original tests performed for Braidwood Station as reported in the subject 1982 paper. If other 
types of cable trays are applicable for LaSalle County Station, then a specific and detailed 
justification for the applicability of the licensee methodology should be submitted by the 
licensee . 
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Licensee Resoonse 

All of the cable trays under consideration for LaSalle County Station are solid bottom trays of 
the type used in the original tests performed for Braidwood Station. and are governed by the 
methodology provided to the NRC staff in its submittal dated June 2. 1995. 

Staff Analysis 

The information provided by the licensee fully resolves the staff's concerns. 

2.2 Question 2 

The subject calculation (S&L Calculation 4266/19G52, Revision 0, "Ampacity Derating for 
Combination Thermo-Lag 330-1 Material and Darmatt Firewrap") is inconsistent with a similar 
calculation, ComEd Calculation G-63, Revision 2, •oarmatt Firewrap Material Cable Ampacity 
Derating Factor Calculation,• dated January 23. 1995, and has the following discrepancies: 

a. The subject Calculation does not include a thermal resistance factor associated with an 
assumed air gap between the firewrap and the cable tray. Calculation G-63 assumes a 
1/16 inch air gap between the firewrap and the cable tray. 

b. The input data parameter in the subject Calculation for the thermal conductivity of Thermo­
Lag 330-1 material is 0.1 Btu/Hr-Ft-degree R (Rankine). Thermal Science Inc., Brochure 
7.14, "Fire Resistive and Fire Retardant Subliming Coating System.· specifies a thermal 
conductivity value of 0.1 Btu/Hr ft2 °F/ft. 

c. The input data parameter in the subject Calculation for the emissivity of the Darmatt 
surface is 0.6. Calculation G-63 specifies a emissivity value for the Darmatt surface of 0.7. 

The licensee is requested to address the above apparent discrepancies and to revise its 
analysis accordingly. 

Licensee Response 

Calculation 4266/19G52, Revision O, calculates the ampacity derating factor for a fire barrier 
installation that models a 1-hour fire barrier of Thermo-Lag 330-1 enveloped by an additional 
1-hour fire barrier of Darmatt KM-1. This was done with the conservative assumption that no 
Thermo-Lag 330-1 would be removed with the installation of the Darmatt KM-1, when in 
actuality, essentially all Thermo-Lag has been removed except for some residual amount of the 
material remaining in Uni-Strut channels. This residual material is covered with the Darmatt 
material. The ampacity derating evaluation provides the basis to conclude that the affected 
power cables will perform their intended safety function with a modeled two-hour fire barrier. 
Accordingly, the calculation is considered to be conservative for the actual 1-hour fire barrier 
installation and is considered to acceptably represent this as-installed application. 
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a. Since the Thermo-Lag has been removed, the use of the Thermo-Lag thermal conductivity 
value for calculating the equivalent thickness of fire barrier material, results in essentially 
the same equivalent thickness for a 1-hour fire barrier, in comparison to the use of the 
thermal conductivity of air in Calculation G-63, Revision 2 (i.e., t = 1.531 inches vs. t = 
1.508 inches, respectively). This is considered to be acceptable. 

b. The thermal conductivity input value of 0.1 Btu/Hr-Ft 0 R was provided in a March 29, 1980, 
Thermal Science, Inc., letter to S&L, and was accordingly used as input to Calculation 
4266/19G52, Revision 0. The units provided are consistent with the heat transfer 
equatibns used to determine the resistance of the fire wrap in °R-ft-hr/Btu in the 
calculation. These equations were taken from the calculation reference #4, •Heat Transfer 
Data Book,• Schenectady, New York, General Electric Company, 19n, Kaminsky. D. A. 
(editor), for calculating the thermal resistance of the Thermo-Lag 330-1. Therefore, this 
input value is acceptable for Calculation 4266/19G52, Revision 0. 

c. The emissivity value of 0.6 was based on early product data provided for the Darmatt KM-1 
Fire Protection System, for the LaSalle County Station application, and it was the value 
specified at the time of Calculation 4266/19G52, Revision 0, preparation (March 1994). 
Subsequently, with the continued development of the Darmatt KM-1 Fire Protection 
System, the product data was revised in July 1994 to include an emissivity value of 0.7. 
This was used as input for Calculation G-63. The use of 0.6 is conservative in determining 
the radiation heat transfer from the surface of the wrapped tray for establishing the 
ampacity derating factor value. 

It is recognized that incorporating the new data into the calculation would result in a calculation 
that may be more current with respect to input values. However, because of the conservatism 
in the calculation, this would not result in a significant change in the conclusion of the 
calculation nor a change in the ampacity derating factor determined for LaSalle County Station. 
Therefore, a revision to the calculation is not warranted at this time. 

Staff Analysis 

The information provided by the licensee for Calculation G-63 was considered to be incomplete 
given staff concerns associated with the ampacity derating reviews for Braidwood and Byron 
Stations that were outstanding at the time. Subsequent to the December 22, 1995, letter 
ComEd submitted additional information related to concerns associated with the reviews for 
Braidwood and Byron. The staff, in conjunction with its contractor, Sandia National 
Laboratories, has reviewed the additional information and concluded that it resolves the staff's 
concerns. The staff's review and the contractor's report are documented in a letter to ComEd 
dated November 2, 1999. This information resolved the open items as discussed below. 

The licensee developed Calculation G-63 to determine the ampacity derating parameters for 
cable tray and conduit fire barrier configurations cladded with Thermo-Lag and Darmatt material 
in the standard design as described in IEEE Standard P848. 

,,, Calculation G-63 utilized with limited validation the following approach: 
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For conduits, first the baseline case of a conduit without any fire cladding was 
evaluated using heat transfer analysis to determine an ampacity value. This process 
was repeated using a similar thermal model which included the effects of the cladding 
material thereby representing the cladded case. The results of the two cases are 
then used to calculate an amp a city de rating factor. 

For cable trays, a similar analysis as outlined in (1) above is performed except that 
the baseline case uses a covered cable tray. The baseline case analysis also factors 
in the industry standard ampacity table values and earlier ampacity tests which were 
performed by the licensee to support the initial plant design and construction. This 
base case is then used to establish the net thermal resistance between the cables 
and the surface of the cable tray. In the cladded tray analysis, the added thermal 
insulation due to the cladding is incorporated into the external heat transfer behavior. 
The results of the two cases are then used to calculate an ampacity derating factor. 

Overall, the staff found that the subject calculation possessed a net level of conservatism and 
was acceptable for ampacity derating determinations. 

Disposition of Outstanding Concerns 

Based on the additional information received and the review by Sandia National Laboratory 
which is documented in an enclosure to the November 2, 1999, letter to ComEd, the staff has 
made the following conclusions regarding the licensee's responses to Question 2, above: 

a. The staff has concluded that the licensee adequately addressed the error in air gap 
treatment in a revision of Calculation G-63. 

b. The licensee confirmed that the thermal conductivity input value was the correct value for 
Calculation No. 4266/19G52. 

c. The information provided by the licensee fully resolves the staff's concerns. 

Given that the licensee's methodology utilizes the appropriate industry test data and there are 
conservative features to ensure that the results are reasonable, the staff finds thl:Jt the available 
information supports the conclusion that the fire barrier protected cables at LaSalle County 
Station, Units 1 and 2, are operating within acceptable ampacity limits for the applicable 
configurations. 

3.0 CONCLUSIONS 

From the above evaluation, the staff concludes that for LaSalle County Station, all of the 
ampacity related concerns have been resolved and the licensee has provided an adequate 
technical basis to ensure that all of the fire barrier enclosed cables are operating within 
acceptable ampacity limits. Therefore, the staff finds that there are no outstanding safety 
concerns with respect to GL 92-08 ampacity derating issues . 

Principal Contributor: R. Jenkins, NRR 

Dated: 
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