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8.0 ELECTRIC POWER 

8.1 INTRODUCTION 

The Licensee’s transmission system, along with points of interconnection with 
neighboring utilities, is shown in Figure 8.1-1.  The Licensee is a member utility of the 
Virginia-Carolinas (VACAR) Subregion Reliability Agreement which is a part of the 
Southeastern Reliability Council.  As a member of such a group, the Licensee can 
supply power to, or consume power from other members, as its system allows or 
demands.  Transmission system ties to other utilities are as listed in Table 8.1-1.  The 
specific interface between the transmission grid and the Virgil C. Summer Nuclear 
Station is discussed in Section 8.2. 
 
The Virgil C. Summer Nuclear Station 230 kV switchyard has a single bus, single 
breaker arrangement, with three main bus sections.  The center section is designated 
bus section 3, the east section designated bus section 1 and the west section 
designated bus section 2.  A tap from bus section 2 provides a subsection of this bus 
with two bay positions for the Fairfield No. 1 and No. 2 lines. 
 
The Parr 115 kV engineered safety features (ESF) line terminates in a bay in bus 
section 3, crosses over bus section 3 with rigid bus construction, and continues to the 
Virgil C. Summer Nuclear Station. 
 
There is an Alternate AC (AAC) source of power installed that is fed from an 
underground 13.8kV cable to the Parr Hydro Power Station (Separate from Parr 
Generating Complex).  This line feeds a 13.2/7.2kV weather event hardened 
transformer located in the VCS Substation that is connected on the low side to a 
non-safeguards bus in the turbine building.  This source of power was designed to the 
requirements of NUMARC 87-00 App B and can power one entire safeguards train of 
equipment. 
 
The onsite power network consists of three non-Class 1E distribution networks and two 
independent, redundant Class 1E distribution networks.  The voltage levels of each 
network are 7200 volts, 480 volts and 120 volt a-c and 125 volt d-c. 
 
The main source of power for the non-Class 1E networks is the unit auxiliary 
transformer which is connected to the output of the main generator between the 
generator circuit breaker and the low voltage bushings of the main power transformer 
(see Figure 8.2-3). 
 
The emergency auxiliary transformers provide an emergency source of power for the 
non-Class 1E distribution network. 
 
The normal source of power for the two independent Class 1E distribution networks are 
the ESF transformers and a winding of the emergency auxiliary transformers.  These 
two sources of power also serve as an alternate source of power to each other (see 
Figures 8.2-3 and 8.2-4). 
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Two diesel generators are provided, one for each of the Class 1E buses to serve as an 
emergency source of power.  The safety-related loads their safety functions and power 
requirements, supplied by the two emergency diesel generators are listed in Table 
8.3-3.  The ESF battery buses, inverter buses and associated loads are shown by 
Figures 8.3-1 and 8.3-2. 
 
The Class 1E power network provides an adequate and reliable source of electric power 
for safe reactor shutdown following any design basis event, including loss of offsite 
power and for all normal modes of station operation. 
 
The Virgil C. Summer Nuclear Station electrical systems are designed to comply with 
the scope of IEEE-308 [1] as specified in Section 1 of IEEE-308.  Onsite power systems 
are designed to satisfy the applicable criteria of Reference [1], as well as the criteria of 
Regulatory Guides 1.6 and 1.9 (see Appendix 3A). 
 
Implementation of IEEE Standards and the extent to which any alternative approaches 
are used is itemized in Table 8.1-2.  Applicable criteria, including:  General Design 
Criteria, Appendix A to 10 CFR 50; Regulatory Guides; and Branch Technical Positions 
are listed in Table 8.1-3 with references to appropriate sections of this FSAR.  
Implementation of Regulatory Guides is discussed in Appendix 3A. 
 
8.1.1 REFERENCES 

1. Institute of Electrical and Electronics Engineers, "Criteria for Class 1E Electric 
Systems for Nuclear Power Generating Stations," IEEE-308-1971. 
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TABLE 8.1-1 

TRANSMISSION SYSTEM TIES TO OTHER UTILITIES 

South Carolina Electric 
and Gas Company 

South Carolina 
Public Service Authority 

 
Voltages(kV) 

Virgil C. Summer Blythewood 230 
Virgil C. Summer Winnsboro 230 
Arthur M. Williams Charity 230 
Lyles Eastover 115 
Lyles Richland 115 
St. George St. George 115 
Faber Place College Park 115 
Faber Place North Charleston 115 
Pepper Hill Mateeba 230 

 Southeastern 
Power Administration 

 

CLM Tap Clark Hill 115 

 Duke Energy  
Parr Newport 230 
Parr Bush River 230 
Georgia Pacific Bush River (R) 115 
White Rock Bush River (Y) 115 

 Progress Energy  
Wateree Sumter 230 
Santee Summerton 230 
Eastover Shaw 115 

 Georgia Power Company  
Urquhart Colnip 115 (N.O.) 
Urquhart Colnit 115 (N.O.) 
Calhoun Falls Hart 115 (N.O.) 
Hardeeville McIntosh 115 

 Savannah River Services  
Savannah River Plant Vogtle 230 
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TABLE 8.1-2 
 

IMPLEMENTATION OF IEEE STANDARDS 
 
1. IEEE-279-1971,  "Criteria for Protection Systems for Nuclear Power Generating 

Stations," (ANSI N42.7, 1972).   
 
 Refer to Sections 7.1, 7.2, 7.3 and 7.6. 
 
2. IEEE-308-1971, "Criteria for Class 1E Electric Systems for Nuclear Power 

Generating Stations." 
 
 Onsite and offsite electrical power systems are designed to satisfy the applicable 

criteria of IEEE-308-1971. 
 
 Refer to Sections 7.1.2.1.3, 7.6.1.2, 8.1, and 8.2.2.1. 
 
3. IEEE-317-1972, "Electric Penetration Assemblies in Containment Structures for 

Nuclear Power Generating Stations." 
 
 Electrical penetrations are designed and fabricated in accordance with the 

requirements of IEEE-317-1972. 
 
 Refer to Sections 3.11.2.2.2 and 7.1.2.9 and the discussion of Regulatory Guide 

1.63 in Appendix 3A. 
 
 IEEE-323-1971, "General Guide for Qualifying Class 1E Electrical Equipment for 

Nuclear Power Generating Stations." 
 
 Environmental Qualification (EQ) of Class 1E electrical equipment is addressed in 

Section 3.11, which identifies the commitment to NUREG-0588, Cat. II 
(IEEE-323-1971) for the original plant design.  NUREG-0588, Cat. I 
(IEEE-323-1974), 10CFR50.49, and NRC RG 1.89 requirements have also been 
used as the bases for environmental qualification, as described in FSAR Section 
3.11 and Appendix 3A, under NRC RG 1.89. 

 
4. IEEE-336-1971, "Installation, Inspection and Testing of Nuclear Power Generating 

Station Protection Systems," (ANSI N45.2.4., 1972). 
 
 Refer to Section 8.3.1.3 and Chapters 14.0 and 17.0. 
 
5. IEEE-338-1971, "IEEE Standard Criteria for the Periodic Testing of Nuclear Power 

Generating Station Class 1E Power and Protection Systems." 
 
 Refer to Section 7.1.2.11 and Chapter 14.0. 
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TABLE 8.1-2 (Cont.) 

 
6. IEEE-344-1975,  "IEEE Recommended Practices for Seismic Qualification of Class 

1E Equipment for Nuclear Power Generating Stations." 
 
 Class 1E electric equipment is tested and data is recorded to ensure that 

equipment satisfies design performance requirements during and following a safe 
shutdown earthquake (SSE).  The qualification program meets the requirements of 
IEEE-344-1975 as discussed in Section 3.10. 

 
7. IEEE-379-1972, "Guide for the Application of the Single Failure Criteria to Nuclear 

Power Generating Station Protection  Systems," (ANSI N41.2). 
 
 Refer to Section 7.1.2.7 and the discussion of Regulatory Guide 1.53 in 

Appendix 3A. 
 
8. IEEE-384-1974, "Criteria for Separation of Class 1E Equipment and Circuits," 

(ANSI N41.14). 
 
 Refer to Sections 7.1.2.2.1, 8.3.1.4 and 8.3.1.5 and the discussion of Regulatory 

Guide 1.75 in Appendix 3A. 
 
9. IEEE-387-1972, "Criteria for Diesel Generator Units Applied As Standby Power 

Supplies for Nuclear Power Stations." 
 
 IEEE-387-1972 is used as the basis for design criteria for the diesel generators 

and accessories.  Included among the referenced standards in IEEE-387-1972, 
Section 4.1, are IEEE-308-1971 and IEEE-323-1971.  Diesel generators are 
designed to satisfy these standards. 

 
10. IEEE-450-1987, "Recommended Practice for Maintenance, Testing and 

Replacement of Large  Stationary Type Power Plant and Substation Lead Storage 
Batteries."   

 
 Refer to Section 8.3.2.2.2. 
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TABLE 8.1-3 

LIST OF APPLICABLE CRITERIA 

 Criteria Title Reference FSAR Section(s) 

1. General Design Criteria (GDC), 
Appendix A to 10 CFR 50 

  

 GDC-1 Quality Standards and Records 3.1.2 

 GDC-2 Design Bases for Protection Against 
Natural Phenomena 

3.1.2, 3.10, 3.11 

 GDC-3 Fire Protection 3.1.2, 7.1.2.2.3, 8.3.3.2 

 GDC-4 Environmental and Missile Design Bases 3.1.2 

 GDC-5 Sharing of Structures, Systems and 
Components 

3.1.2 

 GDC-13 Instrumentation and Control 3.1.2, 7.3.1, 7.3.2 

 GDC-17 Electric Power Systems 3.1.2, 8.2.1, 8.2.2.2, 8.3.1.2.1, 
8.3.2.2.1 

 GDC-18 Inspection and Testing of Electric Power 
Systems 

3.1.2, 8.2.1, 8.3.1.2.1, 8.3.2.2.1 

 GDC-21 Protection System Reliability and Testability 3.1.2, 7.2.2.2, 7.3.1, 7.3.2 

 GDC-22 Protection System Independence 3.1.2, 7.2 

 GDC-33 Reactor Coolant Makeup 3.1.2, 8.3 

 GDC-34 Residual Heat Removal 3.1.2, 8.3 
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TABLE 8.1-3 (Continued) 

LIST OF APPLICABLE CRITERIA 

 Criteria Title Reference FSAR Section(s) 

 GDC-35 Emergency Core Cooling 3.1.2, 8.3 

 GDC-41 Containment Atmosphere Cleanup 3.1.2, 8.3 

 GDC-44 Cooling Water 3.1.2, 8.3 

2. Regulatory Guides (RG)   

 RG 1.6 Independence Between Redundant 
Standby (Onsite) Power Sources and 
Between Their Distribution Systems 

App. 3A, 8.1, 8.3.1.2.1, 8.3.2.2.1 

 RG 1.9 Selection of Diesel Generator Set Capacity 
for Standby Power Supplies 

App. 3A, 8.1, 8.3.1.1.2.4, 8.3.1.2.1 

 RG 1.22 Periodic Testing of Protective System 
Actuation Functions 

App. 3A, 7.1.2.5, 7.3.2 

 RG-1.29 Seismic Design Classification App. 3A 

 RG 1.30 Quality Assurance Requirements for the 
Installation, Inspection and Testing of 
Instrumentation and Electric Equipment 

App. 3A, Chapter 17.0 

 RG 1.32 Use of IEEE Std. 308-1971, "Criteria for 
Class 1E Electric Systems for Nuclear 
Power Generating Stations" 

App. 3A, 8.2.1, 8.3.1.2.1, 8.3.2.2.1 
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TABLE 8.1-3 (Continued) 

LIST OF APPLICABLE CRITERIA 

 Criteria Title Reference FSAR Section(s) 

 RG 1.41 Preoperational testing of redundant onsite 
Electric Power Systems to verify proper 
load group assignments. 

App. 3A, 8.3.1.1.2.6, Chapter 14.0 

 RG 1.47 Bypassed and Inoperable Status Indication 
for Nuclear Power Plant Safety Systems 

App. 3A, 7.1.2.6 

 RG 1.53 Application of the Single Failure Criterion to 
Nuclear Power Plant Protection Systems 

App. 3A, 7.1.2.7 

 RG 1.63 Electric Penetration Assemblies in 
Containment Structures for Water-Cooled 
Nuclear Power Plants 

App. 3A, 7.1.2.8, 8.3.1.1.4 

 RG 1.68 Preoperational and Initial Startup Test 
Programs for Water-Cooled Power 
Reactors 

App. 3A, Chapter 14.0 

 RG 1.70 Standard Format and Content of Safety 
Analysis  Reports for Nuclear Power Plants 

App. 3A 

 RG 1.75 Physical Independence of Electric Systems App. 3A, 7.1.2.2.1, 8.3.1.4.3 

 RG 1.81 Shared Emergency and Shutdown Electric 
Systems for multi-unit Nuclear Power 
Plants 

App. 3A 

 RG 1.89 Qualification of Class IE Equipment for 
Nuclear Power Plants 

App. 3A, 3.11, 8.3.1.2.2.1 

 RG 1.93 Availability of Electric Power Sources App. 3A 
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TABLE 8.1-3 (Continued) 

LIST OF APPLICABLE CRITERIA 

 Criteria Title Reference FSAR Section(s) 

3. Branch Technical Positions 
(ETCSB) 

  

 ETCSB1 Backfitting of the Protection and Emergency 
Power Systems of Nuclear Reactors 

Chapters 7.0 and 8.0 

 ETCSB2 Diesel-Generator Reliability Qualification 
Testing 

8.3.1.1.6 

 ETCSB6 Capacity Test Requirements of Station 
Batteries-Technical Specifications 

8.3.2.2.2 

 ETCSB8 Use of Diesel-Generator Sets for Peaking 8.3.1.1.2.4 

 ETCSB10 Electrical and Mechanical Equipment 
Seismic Qualification Program 

3.10, 8.3.2.2.1 

 ETCSB11 Stability of Offsite Power Systems` 8.2.2.2 

 ETCSB17 Diesel Generator Protective Trip Circuit 
Bypasses 

8.3.1.1.2.8, Table 8.3-3a 

 ETCSB21 Guidance for Applicable of Regulatory 
Guide 1.47 

App. 3A (discussion of RG 1.47), 
7.1.2.6 

 ETCSB27 Design Criteria for Thermal Overload 
Protection for Motors of Motor-Operated 
Valves 

App. 3A (discussion of RG 1.106), 
8.3.1.1.4 
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8.2 OFFSITE POWER SYSTEM 

8.2.1 DESCRIPTION 

The SCE&G transmission system supplies offsite a-c power for operating the 
engineered safety features (ESF) buses as well as for startup and shutdown of the 
station.  Two (2) separate sources of offsite power are provided for the Class 1E electric 
system, which is in compliance with General Design Criterion 17 and Regulatory Guide 
1.32 (see Appendix 3A).  One (1) source is the SCE&G transmission grid terminating at 
the Virgil C. Summer Nuclear Station 230 kV switchyard bus, which feeds the plant 
through a step down transformer.  The second source is from the existing Parr 
Generating Complex over a 115 kV transmission line (see Figure 8.2-1).  This source is 
connected to the plant through onsite step down transformers and a separate regulating 
transformer.  These 2 sources have sufficient separation and isolation so that loss of the 
Virgil C. Summer Nuclear Station with the Fairfield Hydro Units offline will not degrade 
either of the sources below their acceptable voltage limit.  Thus, loss of the station 
output, in conjunction with an accident, will not result in a degraded voltage condition on 
either source.  Likewise, loss of a line or generation on the 115 kV network will not 
cause a degraded condition on the Emergency Auxiliary Transformer which is fed power 
from the 230 kV bus.  Also, no single event such as an insulator or bushing failure, 
transformer failure, transmission line tower failure, line breakage, or similar event can 
cause simultaneous disruption of both sources.  The offsite power system is not 
designed to withstand tornadoes, exceptionally severe hurricanes or ice storms.  
However, the circuit breakers for isolation of the 2 separate onsite power systems from 
the offsite power system are located within 2 separate, missile protected rooms.  
Therefore, any failure of the offsite power system, including the bus duct system 
between the offsite power system and the ESF buses, is isolated from the ESF buses 
before the emergency diesel generators are started (see Figure 8.2-2). 
 
The allowable system voltage fluctuations for each of the 2 preferred offsite sources are 
defined in Table 8.2-2.  As noted in the table, the allowable voltage range is dependent 
on generating unit availability, the number of buses connected to the source, and on the 
configuration of the transformers for the 115 kV line.  The SCE&G dispatchers are 
provided with instructions to make every effort to maintain the system voltage 
fluctuations within these allowable ranges.  The instructions require maintenance of the 
voltage limits during shutdown, as well as during operation, of Virgil C. Summer Nuclear 
Station.  The transmission system voltage drop due to loss of the Virgil C. Summer 
Nuclear Station is included within the allowable voltage ranges during plant operation 
with the unit online.  The transmission system voltage drop is not included within the 
allowable voltage ranges during plant operation with the unit offline because the unit is 
not generating.  A direct communications link is provided between the SCE&G Dispatch 
Office in Columbia, SC, and all SCE&G generating plants.  Through this 
communications link, the plant operators receive the instructions from the dispatch 
office for setting generator kilowatt, kilovar output, voltage level, and for controlling the 
VAR output on the Fairfield units when they are used for pumping. 

98-01 

RN 
99-002 

RN 
02-013 

 
RN 
06-042 



 8.2-2 Reformatted  
  April 2018 

 
The plant operators are provided with indicators for the engineered safety features 
(ESF) bus network as discussed in Section 8.3.1.2.1.  Also, voltmeters, ammeters, 
kilowatt meters, kilovar meters, and frequency meters are provided for the main 
generator bus.  If generator output differs from that specified by the dispatch office, the 
operator notifies the dispatch office and receives a new set of operating levels for the 
generator. 
 
Control and indication are provided locally at the substation relay house and/or the 
Unit 1 relay house and remotely in the system dispatcher’s office for each of the 
incoming 230 kV transmission line circuit breakers and the 230 kV bus tie circuit 
breakers. Circuit breaker control consists of tripping and closing capability. Indication 
includes circuit breaker status (open or closed) and the amount and direction of the 
power being transmitted over each transmission line.  Control power for the substation 
relay house is supplied from a 125 VDC battery, with a backup feed from the plant 
non-1E.  Control power for the Unit 1 relay house is supplied from two (2) 125 volt d-c 
batteries, each sized to serve as back-up to the other. 
 
The 230 kV buses are protected by single phase bus differential voltage relays.  Each 
230 kV line and the 115 kV line is protected by primary and backup relaying.  Each 230 
kV line terminal has relays that provide breaker failure protection that trips the 
appropriate bus lockout relay when the breaker fails to trip.  Each line relays also 
provide a multi-shot, static reclosing function that is active in some breakers. 
 
The 230 kV circuit breakers associated with the plant main transformer and emergency 
auxiliary transformers, as well as the circuit switches associated with the ESF 
transformers, are controlled from, and provide indication in, the control room.  Also, the 
230 kV circuit breakers can be tripped at the circuit breaker control panels mounted on 
the circuit breaker structures. 
 
Manually operated disconnect switches are provided for the 230 kV circuit breakers to 
isolate each from the bus and associated lines.  These manual disconnects permit 
testing and maintenance of each circuit breaker on an individual basis while allowing the 
230 kV substation to remain energized, which satisfies General Design Criterion 18.  
Testing and maintenance are performed periodically in accordance with a SCE&G 
program. 
 
As shown by Figure 8.2-2, the 115 kV line terminates in a rigid bus construction for the 
crossover of the 230 kV middle bus section.  The 115 kV bus has no connection to the 
230 kV bus.  Therefore, any problems associated with the 230 kV bus do not affect the 
115 kV bus.  The rigid bus construction offers high reliability by eliminating the 
possibility of line dropping at this crossover point.  
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The preferred power source transformers, which are the emergency auxiliary 
transformers and the combination of the safeguard transformers and the voltage 
regulator are located out of doors and are physically separated from each other.  
Lightning arrestors are used where applicable for lightning protection.  The transformers 
are protected by automatic water spray systems to extinguish oil fires quickly, thus 
preventing spreading.  The transformer area is provided with a gravel filled sump pit to 
contain transformer oil should a rupture occur. 
 
Power from both the emergency auxiliary transformer and from the combination of the 2 
safeguard transformers and the voltage regulator is brought into the plant by 
independent 7200 volt buses.  These buses are physically separated and independently 
supported throughout their length to the 2 separated, missile protected rooms which 
contain the separate Class 1E electric system 7200 volt buses, thus maintaining 
redundancy. 
 
8.2.1.1 Unit Auxiliary, Emergency Auxiliary, and Safeguards Transformers 

Normal station service power for non-Class 1E equipment, which includes that required 
during normal operation, startup, shutdown, and following shutdown, is provided from 
the unit auxiliary transformer.  The primary side of the unit auxiliary transformer is 
connected to the generator isolated phase bus duct at a point between the generator 
circuit breaker and the low voltage connections to the main step up transformer as 
shown by Figure 8.2-3. 
 
The unit auxiliary transformer is rated 22 kV - 7200 volts.  The three 7200 volt 
secondaries are used to feed 3 independent 7200 volt non-Class 1E auxiliary buses.  
The 2 ESF system 7200 volt buses are fed independently from other sources. 
 
Two (2) emergency auxiliary transformers are provided.  The primary sides of these 2 
transformers are connected in parallel to the 230 kV substation bus.  The 2 secondary 
windings on each bank are rated 7200 volts.  Three (3) of the 4 windings are used as an 
emergency power source for the three 7200 volt non-Class 1E auxiliary system buses.  
The fourth winding is a preferred offsite power source for either or both of the ESF 
system power trains (see Figures 8.2-3 and 8.2-4).  Normally this winding is used to 
supply the 7200 volt ESF bus 1DB. 
 
The primary windings of the 2 safeguard transformers, XTF-4 and 5, are connected in 
parallel to the 115 kV line.  These 2 transformers, in combination with the regulating 
transformer, XTF-6, are the second preferred offsite power source for either or both of 
the ESF system power trains.  Normally, safeguard transformer 4 is used in combination 
with the voltage regulator to supply 7200 volt ESF system bus 1DA.  If the voltage 
regulator is out of service, the 2 safeguard transformers can be used in parallel to 
supply either or both of the 7200 volt ESF system buses; or 1 of the 2 transformers can 
be used to supply either or both of the buses (see Figure 8.2-4). RN 
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Connected to the same intermediate bus (1DX) as transformers XTF-4, 5 and 6 is the 
VC Summer Alternate AC Source (AAC).  The AAC source is fed from an underground 
13.8kV cable to the Parr Hydro Power Station main generator bus via Parr BKR 13123.  
This line feeds a 13.2/7.2 kV transformer located in the VCS Substation that feeds into 
the 1DX bus.  All cabling and lightning protection equipment associated with this feed is 
weather protected.  The installed cable is oversized for the potential load attached to it 
such that the 105ºC normal rating of the cable cannot be reached with the maximum 
loading of a single ESF bus (750 mcm AL cable with most limiting rating of 490 amps 
will be loaded to a running maximum of 245 amps, 5.9MW load equivalent or 50% cable 
rating).  Direct monitoring of underground cable temperature is not required as long as 
total ESF bus loading does not exceed 5.9MW (5MW calculated load with 15% 
conservatism).  The loading of the AAC source onto either one of two ESF buses is to 
be done manually (sequencer Out-of-Service). 
 
Each of the 2 principle 7200 volt ESF buses is provided with a manually initiated 
transfer scheme to shift the bus power supply between the 2 preferred offsite power 
sources. 
 
8.2.1.2 Transmission System 

The network interconnections between the Virgil C. Summer Nuclear Station and the 
SCE&G transmission system consist of eight 230 kV transmission lines which approach 
the site from 3 directions.  The 230 kV transmission lines interconnect the Virgil C. 
Summer Nuclear Station with the major sources of generation on the SCE&G system 
through major transmission grid substations as shown by Figures 8.1-1 and 8.2-1.  The 
lines are designed to meet or exceed NESC (ANSI-C2) 1973 edition, medium loading, 
grade B construction requirements. 
 
In addition, one 230 kV transmission lines interconnect the Virgil C. Summer Nuclear 
Station with the South Carolina Public Service Authority (SCPSA) system. 
 
In addition to the aforementioned lines, 2 transmission lines extend directly from the 
Virgil C. Summer Nuclear Station 230 kV bus section 2 to the SCE&G Fairfield Pumped 
Storage Facility. 
 
One (1) 115 kV transmission line extends from the Virgil C. Summer Nuclear Station to 
the SCE&G Parr Generating Complex.  The Parr 115kV substation and associated 
Transmission Grid connections serve as one of the preferred power sources for the ESF 
buses at the Virgil C. Summer Nuclear Station.  Within the Parr 115kV substation are 
four gas-fired combustion turbines that with the substation form the Parr Generating 
Complex.  The Parr Hydro station is connected to the Parr 115kV substation via a 
115/13.2kV tap changing transformer, but is not considered part of the Parr Generating 
Complex even with its close proximity. 
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The 115 kV transmission line has no direct ties to the Parr Generating Complex 230 kV 
switchyard.  This switchyard does have a tie from the Virgil C. Summer Nuclear Station 
230 kV switchyard bus.  The Parr Generating Complex 115 kV switchyard bus receives 
power from the Parr Generating Complex and from a 115 kV tie line to the Denny 
Terrace substation.  With this arrangement, an outage at the Virgil C. Summer Nuclear 
Station 230 kV switchyard does not have a direct effect on the 115 kV ESF transmission 
line. 
 
Figures 8.2-2 and 8.2-2a through 8.2-2d indicate the physical relationship between 
transmission lines entering the switchyard, between the switchyard and the plant and 
within the switchyard.  All 230 kV transmission tie lines to other major interconnection 
points converge on the switchyard.  All transmission line structures have a minimum of 
60 feet center to center as they approach the switchyard. 
 
Each transmission line has adequate capacity for the supply of the preferred power 
source emergency auxiliary transformer.  The 230 kV transmission lines, 230 kV circuit 
breakers and 230 kV buses in the switchyard are designed to withstand and interrupt 
the maximum fault level at the bus. 
 
Details of the construction of each transmission line are as follows: 
 
1. Parr-Summer Safeguard 115 kV Line 
 
 This line is about 2.6 miles long.  Wood, H-frame construction and steel monopole 

structures are used.  The line extends from the Parr 115 kV substation to the 
vicinity of the Parr 230 kV substation and then to Virgil C. Summer Nuclear Station.  
An approximately 600 foot segment of this line is routed from above ground to an 
underground duct bank and then returns to above ground routing.  This 
underground segment eliminates the crossing of the 115 kV line over 230kV 
transmission lines near the Parr Substation. 

 
There is a switchable tie to the Parr-Winnsboro No. 1 line.  It also crosses over the 
Norfolk-Southern Railroad at Parr and over a railroad spur at Virgil C. Summer 
Nuclear Station.  The last 2 line structures at Virgil C. Summer Nuclear Station are 
steel monopole structures which raise this line above a VCS1-VCS2 tie.  There are 
no structure or circuit conflicts since a failure of the towers would not result in loss 
of both sources of offsite power, as the VCS1-VCS2 tie breaker would trip leaving 
the other 230 kV lines intact. 

 

RN 
02-013 

RN 
02-013 

RN 
02-013 

 
 
 
RN 
02-013 

RN 
02-013 
13-015 

RN 
13-015 



 8.2-6 Reformatted  
  April 2018 

 
2. Summer-Edenwood Line, 230 kV 
 
 This line is about 33.02 miles long.  At Virgil C. Summer Nuclear Station it is on 3 

double circuit, 230 kV steel towers.  The end of this line ties to the Edenwood 
230 kV line about 1.2 miles from Parr.  The line crosses over the Parr-Denny 
Terrace 230 kV line and the double circuit Parr-Denny Terrace 115 kV line.  The 
line is of wood H-frame construction on a right-of-way with no other lines.  The line 
continues past McMeekin Station on to Edenwood Substation. 

 
3. Deleted 
 
4. Summer-Pineland Line, 230 kV 
 
 This line is on 3 double circuit, steel towers with the Summer-Denny Terrace line.  

These lines then are on wood H-frame structures designed for double circuits.  The 
structures are in the center of a 240 foot wide right-of-way which extends for about 
17.24 miles.  In this area, the line parallels the SCPSA Summer-Blythewood 230 
kV H-frame.  There are structure conflicts in this area.  For the next 1.62 miles, this 
line is on single circuit wood H-frame on a common right-of-way with the 
Summer-Denny Terrace line.  There are no structural conflicts in this area.  For the 
next 5.0 miles, this line is on single circuit, wood H-frame on its own right-of-way.  
For about the final 0.54 mile, this line is on double circuit, improved appearance, 
steel poles at Pineland substation.  This line crosses over several transmission 
lines but none cross over it.  Total length is about 24.4 miles. 

 
5. Summer-Denny Terrace Line, 230 kV 
 
 This line is attached to the same structures as the Summer-Pineland line at the 

Virgil C. Summer Nuclear Station and for the first 17.24 miles.  From this point the 
Summer-Denny Terrace line is attached to single circuit H-frame structures and 
shares a common 240 foot right-of-way with the Summer-Pineland line for 1.62 
miles.  It is then on its own right-of-way for 5.91 miles.  The Summer-Denny 
Terrace line then parallels the Denny Terrace-Rader double circuit 115 kV lines 
(crossing over them twice) to Denny Terrace, a distance of about 1.48 miles.  Total 
length is 26.25 miles. 

 
6. Deleted 
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7. South Carolina Public Service Authority, VCS1-Blythewood Line, 230 kV 
 
 This line is installed on multi-pole single circuit (MPSC) structures with 1272 ACSR 

single conductor and is operated and owned by SCPSA.  This line is located on 
variable width right-of-way (R/W) that extends for 20 miles from the VCS1 to 
SCPSA’s Blythewood substation.  This line is on common R/W with SCPSA’s 
VCS1-Winnsboro 230 kV line and SCE&G’s VCS1-Killian, Denny Terrace and 
Pineland 230 kV lines for 1.0 mile to a point referred to as Winnsboro Junction.  
From Winnsboro Junction, the line extends 2.8 miles to SCPSA Pomaria-
Winnsboro 69 kV line.  From the Pomaria-Winnsboro 69 kV line, the line extends 
13.4 miles on common R/W with SCE&G’s VCS1-Denny Terrace and Pineland 
230 kV lines.  From this point, the line veers off and extends 2.9 miles to SCPSA’s 
Blythewood substation. 

 
8. VCS2 Bus 2 Tie Line, 230 kV 
 
 This line connects V. C. Summer Unit 1, Bus 2 to V. C. Summer Unit 2 switchyard.  

It parallels the Duke-Newport line for approximately 0.63 mile.  Total length is 
0.87 mile. 

 
9. South Carolina Public Service Authority, Summer-Winnsboro Line, 230 kV 
 

This line is operated and owned by the SCPSA.  It parallels the Summer-
Blythewood line for a distance of 3.7 miles on the east side and abutting the 
existing right-of-way.  From that point the line heads in a northeasterly direction 
and double circuits with the existing SCPSA Pomaria-Winnsboro 69 kV line.  Total 
length is about 14 miles. 

 
10. VCS1-Killian Line, 230 kV 
 

This line is installed on single pole single circuit (SPSC) and single pole double 
circuit (SPDC) steel monopole structures with bundled 1272 ACSR conductor.  The 
line is located on variable width right-of-way (R/W) that extends for 35 miles from 
the VCS1 Switchyard to the Killian 230/115 kV Transmission substation.  A SPSC 
section of this line is on common R/W with SCPSA’s VCS1-Winnsboro and 
Blythewood 230 kV lines and SCE&G’s VCS1-Denny Terrace and Pineland 230 kV 
lines for 1 mile to a point referred to as Winnsboro Junction.  From Winnsboro 
Junction, the line extends 13 miles to Winnsboro and is constructed SPDC with the 
second circuit being the Parr-Winnsboro 115 kV Line #1.  This line section is on 
common R/W with the Parr-Winnsboro 115 kV Line #2.  From Winnsboro, the line 
extends 15 miles to a point referred to as Blythewood PMSS and is constructed 
SPDC with the second circuit being the Blythewood-Winnsboro 115 kV line.  From 
Blythewood PMSS, the line extends 6 miles to the Killian 230/115 kV Transmission 
substation and is constructed SPDC with the second circuit being the Blythewood-
Killian 115 kV line. 
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11. VCS1, Bus 1-VCS2 Tie, 230 kV 
 

This line is installed on single pole single circuit (SPSC) steel monopole structures 
with bundled 1272 ACSR conductor.  This is one of three 230 kV bus ties each 
approximately 1 mile in length that runs between the VCS1 and VCS2 
Switchyards. 

 
Distances of all lines from the Virgil C. Summer Nuclear Station terminal to the first 
major substation are listed in Table 8.2-1. 
 
8.2.2 ANALYSIS 

8.2.2.1 Introduction 

The basis for design of SCE&G transmission facilities is such that a defined system will 
maintain stability with the loss of any system generator, including Virgil C. Summer 
Nuclear Station, or the most critical transmission line, or the loss of the largest system 
load.  The system will also remain stable for the most severe fault condition on any 
transmission line or substation bus.  As such, the loss of any single system generator, 
including Virgil C. Summer Nuclear Station, does not degrade the alternate system to 
where it cannot furnish shutdown power to Virgil C. Summer Nuclear Station on an 
uninterrupted basis.  The Virgil C. Summer Nuclear Station buses and the location of 
the emergency auxiliary transformers and ESF transformers supplying shutdown power 
are such that no single permanent fault condition can prevent at least 1 of the auxiliary 
transformers from being available to furnish shutdown power.  Table 8.2-1 lists the 
distances of lines from the Virgil C. Summer Nuclear Station switchyard to each first 
major substation. 
 
8.2.2.2 Stability Study Description 

The System Stability study was performed using power system simulator software.  The 
dynamic simulation cases and dynamics data were updated versions of cases and data 
which were issued by the NERC and which were modified to meet the specific 
requirements of this study.  The dynamic simulation cases and data were validated 
using the simulator software case initialization and model testing features.  This was 
followed by a 30 second steady state simulation in order to demonstrate that the cases 
and data represented non-disturbed conditions prior to simulating system contingencies.  
The results of the steady state simulations are not included in this report but are 
available for review.   

Special attention was given to the analysis of disturbances in the vicinity of the V. C. 
Summer Nuclear Station during various system conditions.  The simulations that were 
performed were selected as a result of discussions between V. C. Summer Design 
Engineering and SCE&G Transmission Planning.   
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The simulations which were performed for each contingency began with a 1 second 
steady state period which was followed by a sequence of contingency events and a 
subsequent new steady state period for a total of 30 seconds for each contingency 
simulation.   

Both peak and light system load conditions were studied.  System faults during peak 
load conditions are generally more challenging for offsite power voltage adequacy.  
System faults during light load conditions are generally more challenging for generator 
angular stability.   

The year 2020 (summer peak and light load conditions) was chosen as the base year 
for this study.  Since the previous study, a number of changes have been made or have 
been planned for the SCE&G generating and transmission systems.  All actual and 
planned system improvements were incorporated in the simulation models used for this 
study. 

The VCS FSAR required scenarios assume three MVAR loading levels.  All peak load 
cases assume the VCS exciter provides 330 MVAR, unless another MVAR output is 
specified. All light load cases assume the VCS exciter provides 330 MVAR. An 
additional third level was modeled with the VCS exciter at 170 MVAR for a specific ESF 
bus alignment.   

Use of the 484 MVAR and 330 MVAR levels for the VCS FSAR required scenarios is 
considered conservative for several reasons.  The VCS generator exciter has a 
maximum momentary rating of 484 MVAR and a typical maximum continuous rating of 
330 MVAR.  Therefore these values represent the maximum MVAR load the station can 
support for any loading scenario.  These values can also represent a substantial portion 
of the total typical MVAR load seen on the SCE&G transmission system.  Therefore, 
these values are consistent with the VCS generator exciter providing a significant 
portion of the voltage support for the entire SCE&G system.  Therefore, these loadings 
conditions are considered extremely conservative and unlikely to occur. 

V. C. Summer Balance of Plant (BOP) station loads were updated. In addition, because 
it is possible for Engineered Safeguard Features (ESF) bus loads to all be served from 
one bus, these loads were simulated as being located fully at each ESF bus (i.e., two 
ESF trains of equipment connected to each of the GDC 17 credited offsite sources).   

For this study, the V. C. Summer generator governor model was disengaged from the 
simulation.  A review of neighboring utilities' practices in modeling nuclear generators 
for transient stability simulations confirms that this is the accepted practice for 
representing block loaded nuclear generator governors.   

The transfer of the Balance of Plant loads to the Emergency Auxiliary Transformers 
following a generator breaker operation has been incorporated into the study. 
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As in the previous study, the current study was conducted with some local 230 kV and 
115 kV connected generation switched off in the summer peak load simulations in order 
to test the adequacy of transmission system voltage support of V. C. Summer under 
less than ideal conditions. Also, a 612 MW Independent Power Producer facility located 
south of Columbia is modeled as online for this study. In addition, local 230 kV 
generation (Fairfield Pumped Storage) and local 115 kV generation (Parr ICT) were 
modeled as offline in order to incorporate the effects of possible unavailable generation. 
The combined effect of all of these generation outages is to lessen the available 
transmission voltage and angular stability support of V. C. Summer for the conditions 
studied.  The practice of maintaining reactive power reserves in three separate areas of 
the SCE&G system ensures that reactive power sources are available to provide 
voltage support to V. C. Summer even with some local generation switched off. 

The V. C. Summer 7.2 kV Engineered Safeguard Features (ESF) buses are supplied 
from the 230 kV and the 115 kV Offsite Power Supply buses.  Protection from 
unacceptable voltage conditions is provided by Loss of Voltage and Degraded Voltage 
Relays that monitor the voltages of the 7.2 kV buses.  The Loss of Voltage Relay 
scheme is modeled to operate after a 13.5 cycle (0.225 seconds) time delay at 82.00 % 
of the nominal 7.2 kV bus voltage unless the voltage recovers to 82.75% during the time 
delay period of 0.225 seconds.  The Degraded Voltage Relay scheme is set to operate 
after a 174.0 cycle (2.9 seconds) time delay at 91.75% of the nominal 7.2 kV bus 
voltage unless the voltage recovers to 92.328% during the 2.90 seconds time delay 
period.  Because of the number of variables involving load tap changer settings and 
step change times, and ESF bus loads, no attempt has been made to report the 
voltages at the 7.2 kV ESF buses.  Descriptions of loss of voltage and degraded voltage 
timer and relay operations assume that the per unit value of the 7.2 kV bus voltages are 
the same as those at the 230 kV and 115 kV Offsite Power Supply buses.  The voltage 
results of the simulations are reported to V. C. Summer Design Engineering for use in 
calculations to determine acceptability of the voltage responses.   

SCE&G load under frequency and generator over frequency/under frequency responses 
as a result of the studied conditions were also identified.  The VCS generator frequency 
responses were monitored and evaluated in order to assess whether the VCS generator 
reactor coolant pump under frequency or over frequency relays would trip for frequency 
excursions. 

CONCLUSIONS 

Each of the contingencies which were simulated for this study were evaluated for 
generator rotor angle, generator frequency deviation, tie line flows, system under 
frequency load shedding, under/over frequency tripping operations, and system voltage 
responses. In addition, the effects of each contingency on the 230 kV and 115 kV V. C. 
Summer Offsite Power Supply buses were examined as well as the resulting steady 
state power flows on the transmission lines which are connected to the V. C. Summer 
transmission substation.  
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The generator rotor angle responses demonstrated that no conditions existed in which a 
generator would become unstable.  None of the transmission lines connected to the V.  
C. Summer substation was found to trip due to overload conditions.  All tie lines 
connecting the SCE&G system to neighboring systems remained in service throughout 
all conditions studied.  No conditions were found that would result in the islanding of the 
SCE&G system or neighboring systems. 

Generator and system frequency responses were all within the normal operating ranges 
and there was no indication of system under frequency load shedding or generator 
under I over frequency tripping, Reactor Protection System under frequency operation, 
or Reactor Coolant Pump under frequency tripping. 

The results of this study demonstrate that the SCE&G generating and transmission 
system is stable for the conditions that were studied.  The contingencies were selected 
so as to test the capability and capacity of the 115 kV and 230 kV Offsite Power Supply 
buses at the V. C. Summer Station Unit 1 to supply the loads assigned in normal, 
abnormal, accident, or plant shutdown conditions.  No contingency conditions were 
found to result in the simultaneous loss of both GDC 17 credited Offsite Power Supply 
buses. 

Also, no conditions were found to result in under frequency load shedding operations or 
generator under/over frequency tripping. In addition, no System Operating Limits 
(SOL's) or Interconnection Reliability Operating Limits (IROL's) were identified.  Finally, 
there were no indications of voltage instability or stability limits.  None of the 
contingencies that were simulated in this study indicated generator rotor angle instability 
would develop for generators in neighboring systems. 
 
8.2.3 REFERENCES 

1. Institute of Electrical and Electronics Engineers, "Criteria for Class 1E Electric 
Systems for Nuclear Power Generating Stations," IEEE-308-1971. 
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TABLE 8.2-1 

DISTANCES OF LINES TO FIRST MAJOR SUBSTATION 

 
First Major 
Substation 
 

Distance from Virgil C. 
Summer Nuclear Station 

Terminal (miles) 

 

Edenwood 33.02 

Denny Terrace 26.25 

Pineland No. 1 24.4 

Fairfield No. 1 1.24 

Fairfield No. 2 1.24 

 

Blythewood 20.0 

VCS2 Bus 2 Tie 0.87 

VCS2 Bus 3 Tie 0.91 

Winnsboro 14.0 

Killian 35.0 

VCS2 1.0 
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TABLE 8.2-2 

ALLOWABLE VARIATION IN OFFSITE SYSTEM VOLTAGE 

 
Transformer(s) 

 
Connected Buses 

Allowable Range of Offsite Voltage 
(Kilo Volts) 

115 kV Source  Unit Online 
330 Mvar 

Unit Online 
484 Mvar 

Unit Offline 

XTF4 with XTF6 1DA (1) or 1DB(5) 105.5 to 131.3 106.4 to 131.3 102.3 to 131.3 

XTF4 with XTF6 1DA and 1DB (3) 112.8 to 131.3 113.7 to 131.3 109.5 to 131.3 

XTF4 and XTF5 1DA (2) or 1DB(2, 5) 113.4 to 119.8 113.4 to 119.8 109.3 to 119.8 

XTF4 and XTF5 1DA and 1DB (2,3) 114.8 to 119.8 115.7 to 119.8 111.6 to 119.8 

XTF4 or XTF5 1DA (2) or 1DB(5) 114.7 to 119.8 115.6 to 119.8 111.5 to 119.8 

XTF4 or XTF5 1DA and 1DB (2,3) 119.5 to 119.8 (4) 119.5 to 119.8 (4) 117.5 to 119.8 

 
230kV Source 

 

    

XTF31 1DB (1) or 1DA(5) 225.7 to 239.6 228.4 to 239.6 218.3 to 239.6 

XTF31 1DA and 1DB (3) 233.0 to 239.6 235.8 to 239.6 225.7 to 239.6 

XTF31 1DB and 1C or  

     1DA and 1C(5) 
226.4 to 239.6 229.1 to 239.6 219.0 to 239.6 

XTF31 1DA, 1DB, and 1C (3) 233.7 to 239.6 236.5 to 239.6 226.4 to 239.6 

 
NOTES: 
 
1. Normal operating alignment 
 
2. Used only if regulator is out of service 
 
3. Maintenance only, LCO in effect, if in Modes 1-4 
 
4. Limit Mvar generation output to 170 Mvar 
 
5. Alternate operating alignment 
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8.3 ONSITE POWER SYSTEMS 

8.3.1 A-C POWER SYSTEMS 

8.3.1.1 Description 

The a-c power systems consist of the various auxiliary and engineered safety features 
electrical systems designed to provide reliable electrical power during all modes of 
station operation and under shutdown conditions.  The a-c power systems are shown by 
Figures 8.2-3 and 8.2-4.  The major electrical equipment is described in Table 8.3-1.  
Engineered safety features (ESF) auxiliaries are arranged so that loss of a single bus, 
for any reason, still leaves sufficient auxiliaries to safely perform required functions.  In 
general, auxiliaries related to functions other than engineered safety features are 
connected to 3 auxiliary buses.  A generator circuit breaker is provided to permit 
isolation of the generator from the system, which eliminates the necessity for a transfer 
from the emergency auxiliary transformer to the normal auxiliary transformer on plant 
startups.  Engineered safety features loads are divided between 2 additional essential 
system buses in observance of the single failure criteria. 
 
Controls are provided in the control room for selected 7200 volt and 480 volt switchgear 
units.  These units are selected to provide the operator with control of the distribution 
network and remote control of selected loads. 
 
8.3.1.1.1 Plant Distribution Network 

1. 7200 Volt Network 
 
 The 7200 volt network is arranged in 5 medium voltage primary bus sections.  

There are 2 additional medium voltage bus sections located in the Service Water 
Pumphouse.  Each of these 2 buses is fed as a stub bus from the related ESF 
primary bus.  Each bus consists of a separate, metal clad type, dead front 
construction, rated 7.2 kV nominal (8.25 kV max) volt, 500 MVA switchgear 
assembly.  Each circuit breaker cubicle is isolated from the adjacent cubicle by 
metal barriers.  Interrupting ratings for the switchgear breakers are 66 kA 
momentary, and 41 kA symmetrical at 6.6 kV, or 37.8 kA symmetrical at 7.2 kV 
(based on the symmetrical rating of 33 kA at 8.25 kV).  These interrupting ratings 
are greater than any of the fault current levels on the various buses.  Control power 
for tripping and closing the switchgear is obtained from the station batteries. 
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 The 7200 volt buses 1A, 1B, and 1C supply power to non-safety-related auxiliaries.  
Each of these 3 buses supplies power to a reactor coolant pump.  The normal 
power source for these buses is the main generator through the unit auxiliary 
transformer or back feed from the 230 kV bus through the main power transformer 
and unit auxiliary transformer.  Upon tripping of the normal feeder breaker to these 
bus sections, the balance of plant (non-Class 1E) electrical system is automatically 
transferred to the emergency auxiliary transformers which are the emergency 
power sources.  This automatic transfer is initiated when the normal feeder is 
tripped by main and unit transformer lockout relaying, generator differential 
protection relaying, generator and main transformer backup and field failure 
relaying, overall backup lockout relaying, and the condition of both the main 
transformer breaker and the generator breaker open.  There is no automatic 
transfer when a bus over-current condition exists.  Provisions are also available for 
manual transfer, as required. 

 
 In addition to the protective relays discussed above, there are 3 undervoltage 

sensing relays (1 for each phase) and 1 underfrequency sensing relay connected 
for each reactor coolant pump.  These devices provide the reactor coolant pump 
undervoltage trip signal described in Section 7.2.1.1.2, Item 4.b, and the reactor 
coolant pump underfrequency trip signal described in Section 7.2.1.1.2, Item 4.c.  
These relays, together with the potential transformers from which they receive a 
voltage signal, are located in the reactor protection undervoltage and 
underfrequency relay panel.  This panel is housed in the Seismic Category 1 
Intermediate Building.  Power feeds to the reactor coolant pumps are routed 
through this panel.  Therefore, the voltage signal is sensed on the pump side of the 
supply circuit breaker. 

 
 To satisfy the single failure criteria, the panel is constructed in 3 sections, 1 section 

for each of the 3 reactor coolant pump power circuits.  Each section is physically 
isolated from adjacent sections by a double, metal side sheet barrier.  Any terminal 
blocks or fuse blocks mounted on a barrier side sheet are mounted on a polyester 
glass material.  Polyester glass material is also placed under any wiring on a 
barrier side sheet.  Thus, complete isolation of power cables, potential 
transformers and relays for each pump is maintained within the panel.  The panel 
has been qualified to satisfy the requirements of IEEE-323[11] and IEEE-344[12].  
Electrical separation of circuits associated with the reactor protection inputs is in 
accordance with the criteria outlined in Section 8.3.1.4. 
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 The 7200 volt buses 1DA and 1DB supply power to the ESF equipment.  These 
ESF buses provide an adequate and reliable source of electrical power for safe 
reactor shutdown under conditions resulting from any design basis event and/or 
during loss of offsite power, as well as for all modes of normal station operation.  
The normal and preferred power source for bus 1DA is the emergency auxiliary 
transformer XTF-4 in conjunction with the voltage regulator XTF-6.  In the event 
that the voltage regulator is out of service, either or both of the 2 emergency 
auxiliary transformers, XTF-4 and XTF-5, can be used to supply bus 1DA.  When 
the voltage regulator is out of service, parallel operation of the 2 transformers is 
preferred since it provides more flexibility and a greater range of allowable offsite 
voltage for the 115 kV system.  The normal and preferred power source for bus 
1DB is also the backup power supply for 1DA.  In addition to the normal power 
sources, each 7200 volt ESF bus has an onsite emergency power source.  The 
AAC source ties into the same plant bus (1DX) as the ESF transformers. 

 
 The physical layout of the cable bus system for connecting the 2 power 

transformers (emergency auxiliary and safeguard transformers) and the voltage 
regulator or the AAC source to the 7.2 kV ESF buses is shown by Figures 8.3-0 
through 8.3-0g.  Figure 8.3-0b.1 shows the modifications to the bus shown in 
Figure 8.3-0b for the addition of the voltage regulator and its by-pass switches.   

 
 Each onsite power source is capable of carrying the total ESF load required for 

safe shutdown.  The onsite standby power system consists of 2 fully equipped 
diesel generators which provide 7200 volt power to buses 1DA and 1DB, 
respectively, within 10.25 seconds after detection of a loss of the associated 
preferred power sources by loss of voltage relays and 13 seconds after detection 
of a degraded voltage condition.  Buses 1DA and 1DB are provided with a 
manually initiated transfer to the alternate offsite power source. 

 
 Transfer switches are used to select power from 7.2 kV Channel A or Channel B 

sources for the C pump motors in the Service Water, Component Cooling and 
Safety Injection Systems.  The switches are manually operated locally and are 
equipped with Kirk key interlock to prevent simultaneous closure of circuit breakers 
from both sources. 

 
 Speed switches are used to control the 2 speed, single winding motors used for 

the 3 component cooling water pumps.  
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2. 480 Volt Network 
 
 The 480 volt network distributes and controls power for all 480 volt and 120 volt a-c 

station demands.  This network consists of 22 unit substations and 28 motor 
control centers.  The unit substation switchgear is of metal clad, dead front 
construction, with 125 volt d-c operated air circuit breakers.  Transformers for the 
480 volt unit substations are air cooled and are directly connected to the 
switchgear.  Except in special cases, motors rated above 50 hp to 350 hp are 
controlled directly by circuit breakers in the 480 volt switchgear.  Motor control 
centers are used for control of motors 50 hp and smaller. 

 
 The maximum symmetrical interrupting capacity of the 480 volt motor control 

centers is 22,000 amperes.  This interrupting capacity is greater than any of the 
fault levels on the motor control center buses.  Current limiting reactors are 
provided in series with selected non-Class 1E motor control centers where the 
maximum symmetrical fault current that could otherwise occur at the motor control 
center would have exceeded 22,000 Amperes. 

 
 The maximum symmetrical interrupting capacity of the 480 volt unit substations is 

dependent upon the frame size of individual unit substation cubicles.  In each case 
the interrupting capacity of a cubicle exceeds the maximum symmetrical fault 
current.  Frame size rating and capacity is listed in Table 8.3-2. 

 
a. Balance of Plant 480 Volt Network 

 
 The balance of plant 480 volt network consists of 18 unit substations and 18 

motor control centers.  Fifteen (15) of the unit substations are 4 wire, 
consisting of transformers and metal clad switchgear; 3 are 3 wire, consisting 
of transformers and power distribution panels.  The 3 wire 480 volt unit 
substations provide power to the pressurizer heaters.  Two (2) of these unit 
substations are connected to redundant safety-related (Class 1E) buses.  
These are loaded manually from the 7.2 Kv diesel generator buses 1DA and 
1DB and furnish power to the 2 groups of heaters designated as backup 
groups.  The third unit substation is connected to a balance-of-plant bus (1C) 
which powers the control group of heaters which are the normally energized 
heaters.  Main feeder breakers for the 2 backup groups have been qualified in 
accordance with safety-grade equipment.  Safety class heater cables and 
trays are protected by jet spray shields in the event of a PRT diaphragm 
rupture.  Procedures for energizing the pressurizer heaters are addressed in 
Emergency Operating Procedures and System Operating Procedures as 
appropriate.  These procedures describe (1) precautions to be observed if 
pressurizer heaters are to be used to prevent overloading diesel generators, 
(2) suggested loads to trim, (3) the time required to accomplish the 
connection.  This time shall be consistent with the timely initiation and 
maintenance of natural circulation conditions.  This meets the requirements of  
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NUREG-0578, Section 2.1.1, Position 3.1.  All motor control centers are fed 
by 4 wire unit substations.  The unit substations receive power from 7200 volt 
balance of plant buses 1A, 1B, and 1C through 7200 - 480/277 volt 
transformers.  Each motor control center has a separate feed from the 480 
volt unit substations.  Selected motor control centers are provided with 
automatic transfer to an alternate power source. 

 
b. Engineered Safety Features 480 Volt Network 

 
 The ESF 480 volt network consists of 6 unit substations and 9 motor control 

centers.  The 480 volt ESF buses are fed through transformers with 7200 volt 
primaries and 480/277 volt secondaries which feed motor control centers, 
motors, and miscellaneous loads.  These buses are independent from each 
other and there is neither automatic nor manual transfer capability.  ESF 
7200 - 480/277 volt transformers and switchgear are redundant and are 
located in separate areas of Seismic Category 1 structures to maintain 
isolation.  ESF motor control centers are powered from the 480 volt ESF 
buses and have neither manual nor automatic transfer capability.  The motor 
control centers are redundant and are located in separate areas of Seismic 
Category 1 structures or are separated by fire walls to maintain isolation.  
Under loss of offsite power conditions, power may be supplied to selected 
non-Class 1E 480 volt buses by the diesel generators.  Equipment which is 
not safety-related but is considered essential for protection of the turbine or 
desired for convenience is manually activated by the operators. 

 
The voltage fluctuates on the preferred sources within the limits defined in Table 8.2-2, 
as described in Section 8.2.1.  Appendix 8D discusses the analytical method used for 
determining the optimum tap settings for the step down transformers in the plant 
distribution network.  Also, included in the appendix is a tabulation of, or a referenced 
calculation for, the calculated voltages at the 7.2 kV and 480 volt distribution levels in 
the plant during light and accident load conditions with power being supplied from the 
offsite sources.  The voltage fluctuation will be less than those given in Appendix 8E 
during diesel generator operation as the diesel’s output is held to approximately + 0.5% 
of the voltage regulator’s setting, and the regulator is set within the range of + 2%, - 5% 
of 7.2 kV.  The light and accident condition loads were determined to be the worst case 
loads.  The results indicate that with the design tap settings the motors terminal 
voltages will remain within the design limits of ± 10% of their rated voltages for the 
anticipated range of transmission system voltages.  
 
If a degraded voltage occurs, with the established relay setting, the lowest voltage 
which could exist at a motor terminal is 90.0% of rated voltage (460 volts) and at a 
motor control center bus is 87.71% of rated voltage (480 Volts). 
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When the plant is at the startup stage and the design tap settings have been applied to 
the step down transformers, the voltages on the buses will be verified to ensure that 
they are not out of the range for proper equipment operation.  Prior to fuel loading when 
the loads on the distribution system reflects the values to be expected during plant 
operation, the voltages and loads of the ESF system buses will be measured and the 
data used to verify the calculation of voltage levels.  Appendix 8D discusses the 
calculation procedures and method of this verification of the calculation.  Results were 
provided in a March 1, 1982 letter to the NRC.  As part of the results, a tolerance study 
will be made and presented to show that the variations between the measured and 
calculated values are within the expected ranges. 
 
The voltages on the buses are monitored during plant operation and recorded as part of 
operator logs to verify the proper range for equipment operation. 
 
No load break, 480 volt a-c transfer switches are used to transfer power from 480 volt 
channel A or channel B sources for the motors for HVAC water chiller C and chilled 
water pump C.  These switches are equipped with a walking beam interlock to prevent 
simultaneous closure of circuit breakers from both sources. 
 
8.3.1.1.2 Onsite Standby Power Supplies 

The onsite standby a-c power supplies for Virgil C. Summer Nuclear Station are 2, 12 
cylinder, V configuration diesel engine driven generator sets.  The generators operate at 
514 rpm and provide 3 phase, 60 Hz, 7200 volt power.   Each diesel generator has the 
following ratings: 
 
1. Continuous, 4250 kW. 
 
2. Short time, 4676 kW. 
 
3. Overload (2000 hour), 4548 kW. 
 
4. Seven (7) days, 4676 kW. 
 
5. Thirty (30) minutes, 5100 kW. 
 
The diesel generators are located in a building designed to satisfy Seismic Category 1 
requirements and to protect the diesel generators against tornadoes, hurricanes and 
missiles.  Within this building, the diesel generators, including associated starting 
equipment and other auxiliaries, are completely isolated from one another by a wall 
designed to withstand a safe shutdown earthquake (SSE). 
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Each diesel generator is provided with a separate, missile protected combustion air 
intake as shown by Figure 1.2-13 and a separate air discharge and engine exhaust.  
The diesel generators, together with associated fuel storage tanks, auxiliaries and 
related piping are designed to remain functional during an SSE and remain in a 
condition suitable for the performance of their function in shutting down and maintaining 
the plant in a safe condition. 
 
Essential subsystems for each of the diesel generators and the physical arrangement of 
these subsystems are discussed in Sections 9.5.4 through 9.5.8. 
 
8.3.1.1.2.1 Deleted by Amendment 98-01, April 1998 

8.3.1.1.2.2 Deleted by Amendment 98-01, April 1998 

8.3.1.1.2.3 Deleted by Amendment 98-01, April 1998 

8.3.1.1.2.4 Diesel Generator Operation 

Each 7200 volt ESF bus is continually energized from either the 230 kV or the 115 kV 
preferred power source transformer or from the onsite emergency diesel generators, as 
shown by Figures 8.2-2 and 8.2-3.  The transfer from preferred power source to 
emergency diesel generator is accomplished automatically, when required, by the 
opening of the preferred power source air circuit breakers and closing of the emergency 
diesel generator air circuit breaker.  The emergency buses and power supplies for all 
essential components are normally connected to the preferred offsite power sources. 
 
The emergency diesel generators are automatically started upon receipt of an 
undervoltage signal from the associated bus from either the loss of voltage relays or 
degraded voltage relays, or upon receipt of a safety injection signal.  They are also 
started upon receipt of a manually initiated signal from the control room.  Loss of 
voltage on an ESF bus opens the normal or alternate supply circuit breaker (whichever 
is closed) and, when emergency diesel generator voltage and frequency are 
established, closes the emergency power source circuit breaker.  In the case of a safety 
injection signal and/or ESF bus undervoltage, the ESF loading sequencer (see Section 
7.3.1 for a detailed discussion) trips selected bus loads including all non-Class 1E 
loads.  The bus is then reloaded in the sequence shown in Table 8.3-3, Parts A1 and 
B1.  Items indicated by 0 second loading sequence in Table 8.3-3 are not tripped and, 
therefore, are immediately loaded when the emergency power source circuit breaker is 
closed.  All other required loads are loaded in sequence by the ESF loading sequencer. 
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The 7.2 Kv ESF buses are each provided with 3 loss of voltage relays set at 
approximately 81% of the nominal bus voltage level and 3 degraded voltage relays set 
at approximately 91.34% of the nominal bus voltage level.  Operation of a set of loss of 
voltage or degraded voltage relays will initiate a diesel generator start, a permissive for 
EFW turbine pump start, an ESF load sequence operation and a permissive for diesel 
generator circuit breaker close.  These operations occur in a timed sequence as 
outlined in Table 8.3-5.  The logic of the controls are illustrated in Figure 8.3-0o. 
 
As illustrated in Table 8.3-5 the 7.2 Kv bus circuit breakers are tripped 4 seconds after 
the diesel generator is started on a degraded voltage condition as compared to 2 
seconds for a loss of voltage condition.  The delay in tripping for a degraded voltage 
condition allows the bus to be energized during the time the diesel generator is coming 
up to speed.  Therefore, with the degraded voltage condition, the maximum dead bus 
time is 6 seconds as compared to a 10.25 seconds dead bus time allowed for a loss of 
voltage condition. 
 
Appendix 8F provides a discussion of the time sequence of equipment operation with a 
degraded voltage condition coincident with an accident condition.  When the diesel 
generators are started and loaded as a result of an undervoltage condition, the ESF 
loading sequencer logic prevents further undervoltage tripping of the safety related 
loads.  When the buses are returned to the offsite power sources, the undervoltage 
tripping feature is automatically reinstated. 
 
The emergency diesel generators and normal station service are synchronized only 
during periodic testing.  Synchronizing capability is provided to reconnect the 
emergency diesel generators to the offsite power network when voltage is restored 
subsequent to the loss of offsite power.  Synchronization is performed manually, when 
required.  ESF equipment is duplicated on separate 7200 volt and 480 volt (as 
appropriate) buses as listed in Table 8.3-3, Parts A1 and B1.  All equipment does not 
start simultaneously but is programmed to start automatically in sequenced steps.  The 
first group, indicated by 0 load sequence seconds in Table 8.3-3, Parts A1 and B1, is 
connected to the ESF buses when the buses are energized.  During recovery from step 
load increase, or from disconnection of the complete load, emergency diesel generator 
speed change will not exceed 75% of the difference between nominal speed and the 
overspeed trip setpoint or 115% of nominal speed, whichever is lower.  Voltage is 
restored to within 10% and frequency to within 2% of the nominal values in less than 
40% of each load sequence time interval.  This complies with Regulatory Guide 1.9 
(see Appendix 3A).  Subsequent groups are each connected in sequence after short 
time delays. 
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The load profile after an accident, without offsite power, is generally outlined by Table 
8.3-3, Parts A1 and B1.  At no time following an accident will the load exceed the short 
time rating (110% of the continuous rating) of the diesel generators nor is it expected 
that the load will fall below 30% of the diesel generator rating. 
 
In the event of an accident with offsite power available, the diesel generators will start 
and run at no load.  Should a subsequent loss of offsite power occur, the diesel 
generators would be loaded automatically.  If offsite power is not subsequently lost, the 
diesel generators would continue to run at no load until manually stopped by the 
operator. 
 
The injection phase of a loss of coolant accident should not exceed 1 hour and the short 
term phase of a main steam line break accident is estimated to be 2 hours.  Therefore, it 
is expected that both diesel generators can be stopped within 4 hours after an accident 
if offsite power is available.  If the diesel generators are operated at no load or less than 
20% load for a period of time longer than 4 hours, operating procedures will require 
paralleling of each machine with the bus and loading the generator to at least 50% of 
rated load.  Only 1 diesel generator will be paralleled with a bus at a time. 
 
Criteria discussed are conservative with respect to the manufacturer’s 
recommendations (see Colt Industries, Fairbanks Morse Engine Division, "Operating 
and Maintenance Manual, South Carolina Electric and Gas Co., Virgil C. Summer 
Nuclear Station - Unit 1, Standby Diesel Generator Set," Colt-13-206152, Chapter 1, 
Tab 1, page 5-1) which, in part, are as follows: 
 
 "In the event it is necessary to operate the engine for extended periods of time 

(over 24 hrs.) at from no load up to 20% of the engine rating, the engine should run 
at above 50% load for at least 1 hour in each 24 hour period in order to minimize 
the accumulation of products of combustion and lubricating products in the exhaust 
systems.  Above 20% load rating, the engine may run continuously as required 
with the recommendation that the engine parameters be monitored closely and 
logged at least daily so as to be able to discover any problems early.  (Changes in 
exhaust temperatures are of particular interest.)" 

 
8.3.1.1.2.5 Diesel Generator Permissives 

After the emergency diesel generator has received a starting signal, the following 
conditions must be satisfied before the generator is automatically connected to the ESF 
bus: 
 
1. The diesel generator must be at approximately 90% of rated voltage and 

approximately 98% of rated frequency, based upon 2 out of 3 relaying schemes in 
each case. 
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2. The ESF bus normal and alternate power supply circuit breakers must be open. 
 
3. There must be no electrical faults in the 7200 volt bus. 
 
Figures 8.3-0h through 8.3-0j present diesel generator logic diagrams.  Logic diagrams 
for the bus 1DA normal and alternate power supply circuit breakers are shown by 
Figures 8.3-0K and 8.3-0l.  The bus 1DB normal and alternate supply circuit breakers 
use similar control schemes. 
 
8.3.1.1.2.6 Diesel Generator Testing 

The diesel generators are tested as follows at the manufacturer’s plant prior to shipment 
to the plant site: 
 
1. The diesel generators are initially started and run in accordance with the 

manufacturer’s standard procedure which includes the following: 
 

a. Operation at reduced RPM for approximately 50 minutes. 
 
b. Operation at rated RPM and variable load for approximately 6-1/2 hours. 

 
2. The engine overspeed setting is tested and operation at 115% overspeed is 

demonstrated. 
 
3. Diesel generator starting system capacity is demonstrated. 
 
4. Diesel generator speed governing system is tested for steady state and transient 

performance, including load rejection tests at 25, 50, 75, and 100% of rated load. 
 
5. The diesel generators are started and automatically loaded with a combination of 

resistive and inductive loads to simulate design loading conditions for the Virgil C. 
Summer Nuclear Station.  This test is performed 10 times on each diesel 
generator. 

 
6. The ability of the diesel generators to start and accept load without service water 

flow and without 480 volt auxiliary power is demonstrated. 
 
7. The starting margin of each diesel generator is demonstrated by simultaneously 

starting and accelerating a 1750 horsepower motor and a 500 horsepower motor 
with the generator carrying a resistive load of approximately 50% of rated capacity. 

 
8. Operation of the diesel generator in parallel with a utility system is demonstrated. 
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9. The diesel generators are operated at variable load for a total of 11 hours, 
including 3 hours at 100% of rated load followed by 2 hours at 110% of rated load. 

 
Certified evidence is supplied by the manufacturer of the diesel generators that a total of 
300 start and load tests, with a maximum of 3 failures, have been performed on a diesel 
generator of the design supplied for Virgil C. Summer Nuclear Station. 
 
Each start and load test consisted of starting the diesel generator and applying load 
within 10 seconds after the start signal, increasing load to at least 50% of the 
continuous rating within 30 seconds and operating under load for a minimum of 5 
minutes. 
 
Some of these tests are initiated from design cold ambient conditions (keep warm 
temperatures) and some from hot equilibrium temperature conditions. 
 
Tests and inspections are performed to ensure that all components are properly 
mounted, connections are correct, circuits are continuous and components are 
operational.  Tests are performed to ensure that emergency loads do not exceed diesel 
generator rating and that each diesel generator is suitable for starting and operating 
required loads. 
 
Proper operation of the onsite standby power supply is tested periodically.  An 
availability test is performed periodically when the plant is in operation.  Only 1 diesel 
generator is tested at a given time.  The test consists of a manually initiated start of the 
diesel generator, followed by manual synchronization with and connection to the station 
ESF buses and assumption of load by the diesel generators.  Normal station operation 
is not affected by this test.  The operational test, automatic starting, load shedding and 
loading of the diesel generators, initiated by a simulated loss of voltage on the ESF 
buses are performed normally during reactor shutdown for refueling.  Preoperational 
testing according to Regulatory Guide 1.41 is discussed in Chapter 14 and  
Appendix 3A. 
 
8.3.1.1.2.7 Deleted by Amendment 98-01, April 1998 

8.3.1.1.2.8 Instrumentation and Control Systems 

Control power required for operation of each diesel generator is supplied from the  
125 volt d-c distribution system.  Control power for the diesel generator breaker to the 
ESF bus is supplied from the 125 volt d-c distribution system associated with the 
corresponding ESF bus.  Controls are provided locally and in the control room for 
manual start and stop of each diesel generator.  An automatic control system is 
provided for automatic startup and adjustment of speed and voltage to a ready-to-load 
condition. 
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A start diesel signal overrides all other operating modes and immediately returns the 
controls for the diesel generator to the emergency mode except under the following 
conditions: 
 
1. Engine tripped due to overspeed. 
 
2. Engine tripped due to low lube oil pressure. 
 
3. Generator tripped due to generator differential relay operation. 
 
4. When maintenance is in progress. 
 
A matrix arrangement is provided for tripping the diesel generator for low lube oil 
pressure.  This matrix consists of 4 pressure relays set at 70, 65, 60, and 60 psi.  To 
cause a diesel generator trip due to low lube oil pressure, 2 of the low pressure 
switches must be activated and at least 1 of the 2 activated switches must be 1 of the 2 
with 60 psi setpoints. 
 
The other protective functions for the diesel generator are able to cause a diesel 
generator trip only during testing.  Under emergency conditions, these protective 
functions actuate alarms only and do not trip the diesel generator. 
 
Table 8.3-3a is a list of the protective devices provided for the diesel generators.  This 
list also includes the function of these devices under emergency start and test start 
conditions. 
 
Also, the engine manual stop pushbutton cannot override an ESF signal. 
 
Instrumentation is provided locally and in the control room to monitor diesel generator 
frequency, voltage, loading and circuit breaker position. 
 
Alarms are provided locally for all critical variables and trip functions as shown in Figure 
8.3-0n.  The local annunciator provides "first out" indication to aid in determining the 
cause of any trips or malfunctions.  Alarms and status indication are also provided in the 
control room as shown in Figure 8.3-0m to indicate diesel generator status and permit 
remote operation of the diesel generators. 
 
Most of the instrumentation is designed and installed to permit inplace calibration. 
 
Logic diagrams for the diesel generator starting and shutdown controls are presented by 
Figures 8.3-0h and 8.3-0i. 
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8.3.1.1.2.9 Diesel Generator Environment 

Combustion air for the diesel generators is taken directly from the outside through an 
intake which is completely independent of the ventilation air intake.  The bottom of the 
ventilation air intake is located 29 feet above grade, as shown in the Figures 1.2-13 and 
1.2-14.  This high elevation will minimize the amount of dust taken in by the ventilation 
system.  In addition, all cabinets containing control relays and associated devices have 
gasketed doors and openings.  Therefore, the ventilation system will introduce a 
minimum of dust into the building and the controls are protected from whatever dust 
does enter the building. 
 
There are several elements which interact to assure the cleanliness of the Diesel 
Generator Room and the supportive electronic and electrical components contained 
therein.  They are as follows: 
 
1. All electrical and electric component cabinets are weather sealed with rubber 

gaskets and have filtering media provided where air is circulated through the 
cabinets. 

 
2. The Diesel Generator Building is to be designated as a Cleanliness Zone IV, which 

requires periodic inspections, specifically for cleanliness. 
 
3. The mandatory surveillances for assuring the diesel’s ability to start are supported 

by a periodic preventive maintenance task which requires inspection of the 
electrical and electronic components to determine operability and condition.  
Cleanliness is one of the areas that is inspected during the performance of the 
preventive maintenance task. 

 
8.3.1.1.3 120 Volt A-C Vital Bus System 

Six (6) 120 volt a-c vital buses are provided.  Each of 4 buses is supplied by 1 of 4 
single phase static inverters.  The normal feed to Panel APN5907 is from APN5901.  
The normal feed to Panel APN5908 is from APN 5903. 
 
One (1) Channel A and 1 Channel D inverters are connected to ESF battery 1A, and 1 
Channel B and 1 Channel E inverters are connected to ESF battery 1B. 
 
The 120 volt a-c vital buses constitute a reliable electrical system which provides a 
stable power supply to vital equipment and guarantees proper action when power is 
required while eliminating spurious shutdowns.  Controls for the backup groups of 
heaters, the pressurizer level transmitters and for the pressurizer relief block valve 
operators receive their power from this vital a-c bus source through the emergency 
power buses.  The control power for the block valves is supplied from an emergency 
power bus different from that which supplies the associated PORV.  Safety grade circuit 
breakers and fuses are used for circuit protection. 
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The normal source of power for the 120 volt a-c vital bus inverters is through the 
inverter static rectifier.  These inverter rectifiers are fed from 480 volt buses 1DA2 and 
1DB2.  The station batteries and battery chargers constitute the standby power source.  
The battery chargers are fed from 480 volt buses 1DA2 and 1DB2.  In the event of loss 
of 480 volt power, the power source for the vital bus inverters is the station batteries.  
These batteries are floating, on standby service.  The change in power source, from 
normal to standby, occurs without exceeding the stated inverter output voltage and 
frequency regulation.  The station batteries are sized to carry this additional inverter 
load without being charged for no less than 4 hours.  The battery chargers are sized to 
recharge from a design minimum charge to full charge in 12 hours while carrying the 
largest combined demand from the various steady-state loads. 
 
An alternate power supply for the 120 volt a-c vital buses is provided through 480-120 
volt transformers from 480 volt buses 1DA2 and 1DB2 for use when the inverters are 
out of service. 
 
8.3.1.1.4 Equipment Criteria 

1. Motor Size 
 
 The criterion for motor size is that the motor develops sufficient horsepower to 

drive the mechanical load under maximum expected flow and pressure.  Motors 
are sized to permit the driven equipment to develop its specified capacity without 
exceeding the temperature rise rating of the motor when operated at the duty cycle 
of the driven equipment.  Motors are furnished with service factors ranging from 
1.0 to 1.15. The service factor is a ratio of the safe load to the nameplate load and 
identifies the margin available for motor operation under overload conditions. 
When a motor is furnished with a service factor greater than 1.0, it is the design 
intent to size the motor to handle the normal operating requirements of the driven 
equipment without taking credit for the service factor. Motor size is determined 
based on the driven equipment load characteristics. 

 
2. Engineered Safety Features Motor Starting Torque 
 
 Motors are designed for across the line starting.  ESF motors rated 6900 volts are 

capable of accelerating the driven equipment to rated speed at 70% of the motor 
nameplate voltage.  ESF motors rated 460 volts are capable of accelerating the 
driven equipment to rated speed at 80% of rated voltage.  The motors are 
designed to operate at ± 10% of rated voltage, ± 5% of rated frequency or a 
combined variation in voltage and frequency of ± 10% of absolute values, provided 
that frequency variation does not exceed ± 5% of rated frequency. 
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 Calculations based on the diesel generator factory test data indicate that the motor 
terminal voltage during starting will not go below 90% of the rated voltage for 6,900 
volt motors or below 82% for 460 volt motors.  The motor terminal voltage for the 
6900 volt motors was calculated using the diesel generator voltage regulation for 
starting of a 1750 Hp motor.  The motor terminal voltage for the 460 volt motors 
was calculated using the diesel generator voltage regulation for starting a 500 Hp 
motor and considering the voltage drop through the 7200/480 volt transformers.  
The actual largest system motors are 900 Hp and 350 Hp for the 7200 volt and 480 
volt systems respectively (Refer to Appendix 8E).  These voltage levels are well 
above those allowed by Regulatory Guide 1.9.  The adequacy of bus voltage 
regulation during motor starting is confirmed during the preoperational testing 
program. 

 
3. Motor Insulation 
 
 Motor insulation is a minimum of Class B outside the Reactor Building and Class F 

inside the Reactor Building.  The insulation temperature rating is greater than the 
sum of the motor temperature rise and the ambient temperature at the motor 
location. 

 
 Service life is extended when necessary by 1, or a combination, of the following 

methods: 
 

a. Derating - use of a larger motor than required by the motor sizing criteria 
previously discussed. 

 
b. Insulation type - use of motor insulation with a higher temperature limit than 

specified for the operating conditions (e.g., specifying Class F insulation to 
Class B temperature limitations). 

 
c. Service factor - motors with 1.15 service factor are operated under normal 

conditions without encroaching upon the service factor. 
 
4. Engineered Safety Features Motor Temperature Protection 
 
 ESF motors rated 6900 volts and 600 hp and larger are provided with 6 stator 

winding embedded, resistance type, 10 ohm, copper at 25C, resistance 
temperature detectors (RTDs).  Smaller horsepower motors are not equipped with 
stator RTDs due to the problems involved in embedding them in the stator.  The 
exceptions are the 400 hp reactor building spray pump motors which do have 
stator RTDs. 
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 Motors rated 6900 volts and selected 460 volt motors are provided with bearing 
thermocouples.  Outputs from each of the 2 motor temperature measuring devices 
are routed to the plant computer which actuates an alarm and provides a printed 
output if the stator RTD or bearing thermocouple measured value exceeds a 
predetermined setpoint. 

 
5. Interrupting Capacity 
 
 Switchgear, unit substations, motor control centers and distribution panels are 

sized for interrupting capacity greater than the maximum short circuit availability at 
their location.  The calculations to document this application take into account the 
fault contributions of all rotating machines and source transformers.  Source 
impedances are selected to ensure adequate starting voltage for all motors and to 
limit short circuit currents at unit substation buses and motor control center buses. 

 
6. Network Protection 
 
 Each major motor or other major item of electrical equipment is protected by 

overcurrent relays that disconnect the equipment if the load current becomes 
excessive.  Prior to plant operation protective relays are set and calibrated.  
Availability and proper operation of standby equipment are periodically tested 
during normal operation. 

 
 The protection philosophy for the 7200 volt and 480 volt systems is based upon the 

following considerations: 
 

a. A faulted piece of equipment is cleared by isolating the smallest possible 
portion of the system. 

 
b. A faulted piece of equipment is cleared in the minimum possible time to 

reduce damage to that equipment and limit the stress on the remainder of the 
system. 

 
c. Protective devices are selected and set for fault sensing and overload 

sensing as required for applicable system/component protection. 
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d. Motor control centers that serve loads located inside the Reactor Building 
typically have starters, (with thermal overloads) magnetic molded case circuit 
breakers, and a current limiting circuit breaker in series.  The current limiting 
circuit breakers have thermal and magnetic elements incorporated in their 
protection circuit.  Loads that do not require a starter, that use a contactor 
without overload protection, or have overloads bypassed under accident 
conditions, or are mentioned in Section 8.3.1.4.1; have an additional thermal 
element provided in the molded case circuit breaker.  This arrangement 
provides primary and backup protection in compliance with Regulatory Guide 
1.63 (see Appendix 3A). 

 
e. Overload elements provided for safety-related valve operators are bypassed 

under accident conditions by the safety injection signal contact that initiates 
the valve operation.  This is in compliance with Regulatory Guide 1.106 (see 
Appendix 3A). 

 
7. Grounding Requirements 
 
 Design criteria for grounding of safety-related systems are as follows: 
 

a. All equipment hardware, exposed surfaces and potential induced voltage 
hazards are adequately grounded to assure that no danger to plant personnel 
exists. 

 
b. A low impedance ground return path is provided to facilitate the operation of 

ground fault detection or protective devices in the event of ground fault or 
insulation failure on any electrical load or circuit. 

 
The following are the methods for grounding electrical equipment: 
 
a. A ground wire is connected to the equipment frame and the ground grid.  The 

ground wire is run through the equipment conduit or lashed to the power 
cable for the equipment where no conduit is provided.  The wire is either 
connected directly to the ground grid or to other equipment, such as a cable 
tray which is connected to the grounding grid. 

 
b. Where conduit is used as the grounding path, the conduit is connected to the 

equipment and the grounding grid.  The connection to the grounding grid is 
either a direct connection or is connected to other equipment such as a cable 
tray which is connected to the grounding grid. 
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 The cable tray system is solidly grounded.  Ground connections are made to 
the station grounding grid or building steel work, which is connected to the 
station grounding grid. 

 
 The station grounding grid is designed to maintain the station area at an 

effective ground potential during a worst case ground fault in any installed 
electrical equipment, including transmission facilities and unit main 
generators, as well as lightning effects.  An effective ground is considered to 
be the maintenance of voltage potentials below a "safe touch" level for plant 
personnel. 

 
8. Maintenance Program 
 
 A maintenance program, in accordance with the recommendations of the 

manufacturers, is followed.  This program includes periodic visual inspection and 
lubrication for each motor.  A record is maintained for each motor indicating the 
date when each action is performed. 

 
9. Starter Voltages 
 
 Starter coils for motor control centers are designed to pull in at 85% of rated 

voltage and to hold in at 65% of rated voltage.  The coils are energized through a 
480/120 volt instrument transformer. 

 
10. Heat tracing is provided for Nuclear Safety Related and Non-Nuclear Safety 

Related equipment, piping, and/or tubing for the purpose of process temperature 
maintenance and freeze protection of liquids and for prevention of condensation in 
instrument air lines. 

 
 The heat tracing equipment protecting Safety Related systems (i.e., reactor makeup 

water storage tank and piping, refueling water storage tank and piping, and sodium 
hydroxide) includes redundant centralized control panels, temperature measuring 
equipment, wiring and conduit, and heat tracing cables, except for the refueling 
water storage tank and reactor makeup water storage tank.  These tanks are 
monitored by redundant temperature instrumentation and are provided with 1 set of 
heat tracing each.  Based upon the thermal capacity and insulated design of these 
tanks, the redundant instrumentation provides adequate operator control to prevent 
freezing.  The centralized control panels provide power distribution, control and 
alarm functions from signals received from temperature measuring equipment 
attached to the piping systems.  The primary and redundant heat trace circuits are 
each designed with the capability to provide the necessary freeze protection, or 
maintain the necessary process temperature.  In the event of a failure to the primary 
heat trace circuit, the redundant heat trace circuit provides the necessary heat trace 
function.  The heat tracing cables are of the parallel self-limiting type.  The 
centralized control panels are powered from Class 1E Channel A and Channel B 
motor control centers.  Alarms are transmitted to the control room from a local 
annunciator panel. 
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8.3.1.2 Analysis 

8.3.1.2.1 Compliance Analysis 

The basic design criteria are that the Class 1E electric power systems satisfy the single 
failure criterion and Regulatory Guide 1.32 (see Appendix 3A).  The safety-related loads 
are assigned to 2 independent, separate 7200 volt ESF buses.  Either of these buses is 
capable of supplying required ESF or shutdown loads.  Each of these buses is 
continuously energized from the preferred source ESF transformer(s), 1 set of windings 
in emergency auxiliary transformer (XTF-31), or from 1 of the diesel generators.  Each 
7200 volt ESF bus serves as a power source for the safety-related loads on the 480 volt 
buses and for equipment which is not safety-related but is considered essential for 
protection of the turbine or desired for convenience.  This design, including the ties to 
the non-ESF buses, satisfies the independence and redundancy requirements of 
Regulatory Guide 1.6 (see Appendix 3A) and General Design Criterion 17. 
 
The main control board is provided with indicators to monitor the ESF bus operating 
levels.  A voltmeter, ammeter, wattmeter, varmeter and kilowatt hour meter are provided 
on each of the incoming, preferred power sources.  The onsite power source has a 
voltmeter, frequency meter, wattmeter and ammeter provided on the main control board 
to indicate the ESF bus operating levels.  Figures 8.2-3 and 8.2-4 indicate the metering 
provided on the plant electrical system.  Table 8.3-3b is a listing of the indicator types 
associated with the ESF electrical network. 
 
The ESF buses have sufficient redundancy to allow testing of each safety-related item 
as a system, or in some cases as individual components to comply with General Design 
Criteria 17 and 18. 
 
Two (2) diesel generators provide onsite power to the 7200 volt ESF buses.  Each 
diesel generator is assigned exclusively to 1 bus and each is automatically started upon 
a loss of bus voltage, degradation of bus voltage or receipt of a safety injection 
actuation signal.  Under conditions outlined in Section 7.3.1, normal loads, with the 
exception of the group indicated by 0 seconds in Table 8.3-3 Parts A1 and B1, are 
disconnected and the ESF loads are automatically loaded in sequence on each diesel 
generator in accordance with the sequence presented in Table 8.3-3. 
 
If a loss of preferred power is not concurrent with a postulated accident, certain ESF 
equipment is not required.  Under these conditions, other plant auxiliary equipment may 
be manually operated.  Safety injection loads are sequenced on by the load sequencer 
in this case, but loads are not disconnected prior to the sequencing.  Instrumentation is 
provided to indicate emergency diesel generator loading. 
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The onsite standby power supply complies with Regulatory Guide 1.9, including load 
limits, (see Appendix 3A).  The diesel generators have a continuous rating of 4250 kw, a 
short time rating of 4676 kw for up to 7 days, and a 30 minute rating of 5100 kw.  The 
limiting accident load is calculated to be 4390 kw and the maximum load under loss of 
offsite power conditions is calculated to be 4920 kw.  These short time and continuous 
rating loads are verified by test during each refueling outage.  (The largest bus 
connected load is calculated to be approximately 5450 kVA.) 
 
8.3.1.2.2 Hostile Environments 

8.3.1.2.2.1 Equipment Identification 

The most severe environmental conditions expected to be imposed upon the equipment 
which would operate inside and outside the Reactor Building during normal operation 
and subsequent to a LOCA or main steam line break are presented in Section 3.11.  
Regulatory Guide 1.89 is discussed in Appendix 3A. 
 
8.3.1.2.2.2 Loss of Ventilation 

To ensure that loss of the air conditioning and/or ventilation systems does not adversely 
affect the operability of safety-related control and electrical equipment located 
throughout the plant, the environmental systems for these areas satisfy the single failure 
criterion.  Section 9.4 presents a detailed discussion of ventilation systems.  Section 
3.11.4 discusses loss of ventilation. 
 
8.3.1.2.2.3 Qualification Tests 

See Section 3.11 for a discussion of the hostile environment for which electrical 
equipment is procured and the maximum DBA environmental conditions to which it may 
be subjected. 
 
8.3.1.3 Conformance with Appropriate Quality Assurance Standards 

The quality assurance procedures used during equipment design, fabrication, shipment, 
field storage, field installation and system and component checkout and the records 
pertaining to each of these during the construction and preoperational test phases are 
described in Chapter 17. 
 
The Quality Assurance Program, as discussed in Chapter 17, is in conformance with 
IEEE-336[1]. 
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8.3.1.4 Independence of Redundant Systems 

8.3.1.4.1 Criteria for Independence of Redundant Electric Systems 

The electrical power supply, control and instrument cables for mutually redundant 
equipment are physically separated to preserve the redundancy and to ensure that no 
single, credible event will prevent operation of the associated function because of 
electrical conductor damage.  Critical circuits and functions include power, control and 
instrumentation associated with reactor protection, ESF and reactor shutdown.  Credible 
events include, but are not limited to, the effects of short circuits, pipe ruptures, fires, 
earthquakes, and missiles.  The minimum electrical separation required for protection 
against design basis accidents is included in the basic plant design. 
 
The separation of electrical circuits has been reviewed to the criteria of IEEE 384[14] as 
modified by Regulatory Guide 1.75 (see Appendix 3A).  The plant design complies with 
these criteria as described below: 
 
1. Redundant Class 1E circuits are run in separate and independent raceways.  In 

general plant areas, not subject to hazards, such as missiles, open ventilated cable 
trays for redundant circuits are separated by a minimum of 3 feet horizontally or 5 
feet vertically.  In cable spreading rooms open ventilated cable trays are separated 
by a minimum of 1 foot horizontally or 3 feet vertically.  Totally enclosed raceways 
for redundant circuits are separated by a minimum of 1 inch.  Where these 
separation criteria cannot be satisfied, suitable barriers are placed between the 
raceways.  The design of these barriers is described in Appendix 8B. 

 
2. In areas where redundant circuits are exposed to hazards, such as missiles, the 

minimum spacing between mutually redundant wireways is 20 feet.  Where this 
spacing cannot be achieved, a suitable missile proof barrier is used to ensure that 
no common hazard could render more than 1 mutually redundant circuit 
inoperative.  Barriers have been provided to protect trays for Class 1E circuits from 
the effects of jet impingement and piping is restrained to prevent pipe whip as 
described in Section 3.6. 

 
3. Where non-Class 1E circuits are connected to Class 1E equipment or are routed in 

the same raceways with Class 1E circuits, they are designated as associated 
circuits.  Circuits designated as associated are routed with the designated 
separation channel throughout their length.  Where non-Class 1E circuits are 
connected to Class 1E equipment, an isolation device is provided to protect the 
Class 1E equipment.  These isolation devices are further discussed in Appendix 
3A under the discussion of Regulatory Guide 1.75. 
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4. Non-Class 1E circuits are routed in raceways independent from the raceways for 
Class 1E circuits.  Where the separation between the raceways for non-Class 1E 
circuits and raceways for Class 1E circuits do not satisfy the criteria for raceways 
carrying redundant Class 1E circuits, as described in Item 1, above, a case by 
case analysis has been performed to ensure that adequate separation exists.  This 
analysis reviewed 2 types of violations, single and multiple.  Single violations are 
those in which a non-1E tray violates the minimum separation required at one point 
along its path.  These cases are summarized in Appendix 8C.  A multiple violation 
is defined as a non-Class 1E tray which violates the minimum separation required 
at 1 point, and then, within the same fire area, the same non-Class 1E tray violates 
another Class 1E tray which is of a redundant channel to the initial 1E tray.  For 
identified multiple violations in control (4000 series) trays, tray covers have been 
provided between the non-Class 1E tray and one of the Class 1E trays.  The 
remaining violation is then analyzed as a single violation (Appendix 8C).  For 
power trays (1000, 2000 and 3000 series) which cannot be covered, periodic 
testing of certain cable protective devices is performed in accordance with a 
controlled breaker surveillance program.  This testing ensures that adequate 
overcurrent protection exists for the cables in the non-Class 1E trays so that they 
cannot be a hazard to the Class 1E trays whose separation distance has been 
violated.  The results of the analysis for identified multiple violations are 
summarized in the Fire Barriers Raceway Database. 

 
 All 5000 series instrument trays are deemed as acceptable barriers for multiple 

violations without the use of top hats, Kaowool, or any other fire related 
enhancements.  Because of this, multiple violations in which 1 or more of the trays 
involved were 5000 series were classified as single or no violations as appropriate. 

 
5. The Class 1E circuits routed to the service water intake structure are installed in 

underground concrete duct banks.  These duct banks are seismic Category 1 
structures and, as such, are designed to protect the cables from postulated natural 
phenomena, including SSE.  The layout of the duct banks and associated 
manholes is illustrated by Figures 8.3-2a through 8.3-2g. 

 
6. Separation of safety-related circuits is maintained in the electrical penetrations of 

the Reactor Building.  Circuits for nuclear and protection instrumentation are not 
mixed with other type circuits in the same penetration.  The redundant circuits for 
the 4 nuclear and protection instrumentation channels enter containment through 
penetrations located around the periphery with a minimum horizontal separation of 
20 feet, centerline to centerline, between any 2 channels (see Figure 8.3-3).  
Physical separation between penetrations containing redundant circuits, other than 
the 4 nuclear instrument channels, is maintained in accordance with Section 
8.3.1.4.3, Item 2. 
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 The 4 penetrations containing the nuclear and protection instrumentation are 
provided with metal barriers.  The metal barriers are used to separate the nuclear 
and protection instrumentation. 

 
 These barriers are grounded and are arranged to provide an effective 

electromagnetic shield over the full length of the penetration assembly. 
 
 Structural criteria require that penetrations be spaced on minimum horizontal and 

vertical centerlines as shown by Figure 8.3-3.  This provides a 3 foot minimum 
separation between any electrical penetration and any other type of penetration.  
The design objective is to maintain maximum separation between safety related 
electrical penetrations and any large piping penetrations to minimize mechanical 
damage from the postulated rupture of steam or water lines.  The design objective 
is also to maintain maximum separation between any safety-related penetrations 
and large power penetrations, such as those for reactor coolant pump or 
pressurizer heater power cables.  Separation of safety-related electrical 
penetrations from main steam lines is maintained by a concrete floor or a minimum 
horizontal distance of 40 feet.  One (1) exception is the penetrations for the power 
feeds to the Channel A Reactor Building cooling unit fans.  The main steam lines 
and cooling unit fan power feeds both penetrate the Reactor Building above the 
operating floor.  A 20 foot minimum separation is maintained between these 
penetrations.  Separation from any other steam, high pressure water or large 
power electrical penetration is maintained by a concrete floor or by an 8 foot 
minimum horizontal centerline separation. 

 
7. Cable trays, conduits and cables are marked for ready identification of the channel 

and to guard against violation of separation.  Specific color coding is discussed in 
Section 8.3.1.5. 

 
8. S-200-926, "Construction Guideline for Electrical Circuit Physical Separation," and 

Electrical Maintenance Procedure EMP-405.012, "Guide for Electrical Physical 
Separation," identity the minimum separation guidelines for internal wiring and 
components within control boards, panels, relay racks, etc.  A minimum separation 
distance of 6 inches between redundant components and/or wiring and between 
Class 1E and non-Class 1E components and/or wiring within the enclosures is 
required.  Where 6 inches of air separation is not available, a suitable fire barrier is 
installed or an analysis is performed to demonstrate that the separation distance is 
adequate.  Design exceptions to the separation guidelines are addressed in 
Attachment 1 to S-200-926. 
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8.3.1.4.2 Compliance with Criteria for Independence of Redundant Electric Systems 

A discussion of the administrative responsibility and control provided to ensure 
compliance with the criteria, set forth in Section 8.3.1.4.1, during design and installation 
is presented in Chapter 17. 
 
8.3.1.4.3 Criteria for Design and Installation of Electrical Cable 

The recommendations of IEEE Proposed Guide P-422,[3]  IEEE STD 384,[14] and 
Regulatory Guide 1.75 (see Appendix A) are used, except as modified by Items 1 
through 6, below, as the general design criteria for the design of the power, control and 
instrument cable and cable tray systems related to all Class 1E electrical systems. 
 
1. Power cable capacities are determined using derating factors listed in IPCEA 

P-46-426,[4] supplemented by IPCEA-NEMA P54-440.[5]  Cable derating and cable 
tray fill are discussed in Section 8.3.3.1. 

 
2. Cable routing in the Reactor Building, penetration areas, cable spreading room, 

control room, etc., is arranged following the recommendations in IEEE Proposed 
Guide P-422.[3]  Channel separation and cable tray physical separation 
requirements are maintained in these areas in accordance with Section 8.3.1.4.1, 
item 6.  Cables which must enter areas surrounded by shield walls are routed to 
minimize the cable length within the shields area. 

 
3. Fire and/or smoke detection equipment is installed in areas of heavy cable 

concentration, as recommended by IEEE Proposed Guide P-422.[3]  Fire stops are 
provided at cable tray penetrations through floors and fire barrier walls. 

 
4. An exception is taken to IEEE Proposed Guide P-422[3] recommendations for 30% 

cable tray fill.  Experience has indicated that a design objective of 50% physical fill, 
including all anticipated future cables, is satisfactory.  This fill calculation is based 
upon the summation of the cable diameter squared divided by the cross-sectional 
area in the tray.  The tables referred to in Item 1, above, are used as the basis for 
ampacity rating.  The allowable depth is determined from the physical fill 
calculations outlined above and in Section 8.3.3.1. 

 
5. The design objective for the minimum physical vertical spacing between the power, 

control and instrument cable trays of the same redundant channel is 12 inches, 
measured from the top of the lower tray to the bottom of the upper tray and a 9 
inch clearance between the top of a tray and beams, piping, etc., to facilitate 
installation of cables in the tray.  However, in areas where physical limitations 
govern, the physical separation may be less than the 12 inches and 9 inches, 
respectively. 
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6. The same basic design considerations are incorporated for tray and conduit 
supports as for the structures to which they are attached.  Therefore, the same 
supports can be used for redundant raceways or for a redundant and non-safety 
raceway. 

 
8.3.1.5 Physical Identification of Safety-Related Equipment 

Identification of cable and raceways is readily apparent in the design and installation 
stages and is such that any safety-related cable can be readily identified.  Raceways 
and cables (particularly for redundant systems) are adequately identified to prevent 
violation of separation criteria.  Channel identification for safety-related and associated 
circuits is based upon the 4 reactor protection process control channel colors:  red, 
orange, blue, and yellow.  In addition, green is used for C train and tan is used for 
non-safety-related circuits.  Cable trays and cables for these circuits, as well as for 
power, control and instrumentation circuits for ESF Channels A and B are identified 
relative to the 6 colors as indicated in Table 8.3-4. 
 
Cable identification is as follows: 
 
1. Color coding 
 
 Cables are marked at 5 foot intervals.  The circumference of the cable is marked 

such that the marking is visible no matter how the cable is turned. 
 
2. Tagging 
 
 Tags are placed at each end of the cable.  These tags are marked to indicate the 

circuit and channel.  Any nonengineered safety feature cables in a safety-related 
tray are marked to distinguish them from the safety-related cables. 

 
3. Conduits 
 
 Conduits are marked with identification markers.  Color coding is done with colored 

tape at 15 foot intervals.  Tags for embedded conduit are attached to the concrete 
above the conduit. 

 
4. Cable Trays 
 
 Cable trays for safety-related cables are identified with tags.  The color coded tags 

are located on the trays so they are visible from easily accessible vantage points, 
such as walkways, etc. 
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5. Equipment Identification 
 
 Each piece of equipment has an identification (ID) tag attached which identifies the 

equipment.  Channel designation for safety related and associated equipment is 
identified by a strip of color coded tape. 

 
 Tags mounted on equipment inside the Reactor Building are of stainless steel and 

have the required information engraved.  Where there is not room to mount the tag 
to the equipment, it will be attached by wire.  In these cases, the color coded tape 
will be attached to the back of the tag.  Stainless steel ID tags are also used 
outside the Reactor Building.  Tags for associated equipment have 2 colors. 

 
8.3.1.6 Electrical Penetration Areas 

Electrical penetration areas are located as follows: 
 
1. Fuel Handling Building penetration area (penetration access area - North).  

Number of penetrations is 7. 
 
2. Intermediate Building penetration area (penetration access area - East).  Number 

of penetrations is 5. 
 
3. Intermediate and Auxiliary Building penetration area (penetration access 

area - West).  Number of penetrations is 33. 
 
No special designations have been assigned areas where penetrations enter the 
Reactor Building. 
 
Redundant circuits are spatially separated by 40 feet or a concrete floor, except for 
nuclear instrumentation penetrations, which are spatially separated by 20 feet. 
 
Provisions for fire detection and protection in the penetration access areas consist  
of the following: 
 
1. An early warning fire detection system comprised of smoke detectors. 
 
2. A fire hose/standpipe system. 
 
3. Manual fire extinguishers. 
 
Protection to ensure that missiles inside the Reactor Building will not jeopardize plant 
safety are discussed in Section 3.5.1. 
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All containment penetration seal assemblies are protected against major incidents, such 
as missiles and rupture of high energy piping.  Additionally safety related penetrations 
are protected on both sides of the nozzle.  Therefore, based upon good design practice, 
a separation of 3 feet from other penetrations, the failure of which could inflict only 
minor or insignificant damage to an electrical penetration, was provided. 
 
8.3.2 D-C POWER SYSTEMS 

8.3.2.1 Description 

Separate Class 1E and non-Class 1E d-c power systems are provided.  Two (2) Class 
1E 125 volt d-c systems provide sources of reliable, uninterruptible d-c power for control 
and instrumentation for normal operation and orderly shutdown of ESF equipment.  A 
separate non-Class 1E 125 volt d-c system is provided to supply non-ESF d-c loads, 
including large power non-ESF loads.  This system is also a manually switched backup 
d-c source for the Substation Relay House d-c system.  The 125 volt d-c battery 
systems, located in the Substation Relay House and in the Unit 1 Relay House, are 
provided for 230 kV substation protection and control.  These systems are shown in 
Figures 8.3-1, 8.3-2, 8.3-4, 8.3-5 and 8.3-5a.  
 
The Class 1E d-c system for control and instrumentation consists of 2 full capacity, 
125 volt d-c, lead calcium, 60 cell batteries, 2 125 volt d-c battery buses and 3 static 
battery chargers.  Two (2) of the 3 battery chargers are supplied from separate, 
redundant motor control centers.  One (1) of these 3 chargers serves as a standby 
charger and is provided for use during maintenance of, and to backup, either of the 
normal power supply chargers.  The standby battery charger, 1A-1B, is provided with a 
set of 2 transfer switches which consist of mechanically interlocked circuit breakers on 
the a-c input and d-c output.  These circuit breakers, as shown by Figures 8.3-6 and 
8.3-7, are interlocked to allow only the 2 breakers associated with Channel A or the 
2 breakers associated with Channel B to close at the same time.  The battery chargers 
remain connected to the respective a-c source buses upon loss of offsite power.  Each 
battery charger is protected by the molded case circuit breakers in the input and output 
circuits.  The d-c circuit has a voltage adjustment of 100 to 145 volts d-c.  During an 
equalizing charge, d-c voltage may be set at 140 volts.  All Class 1E d-c loads can 
operate at 140 volts d-c without damage.  An overvoltage alarm is provided to 
annunciate in the control room upon detection of voltages greater than 140 volts d-c. 
 
The non-Class 1E 230 kV Substation d-c systems provided for the 230 kV substation 
control and relaying consists of the following: 
 
1. For the Substation Relay House, the d-c system consists of a 125 volt battery with 

a main battery bus, two battery changers and two separate distribution panels for 
230 kV circuit breaker tripping.  Backup for non-1E loads is also provided by this 
system. 
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2. For the Unit 1 Relay House, the d-c system consists of two independent d-c 

systems.  Each system is comprised of a 125 volt battery with two distribution 
panels, a battery charger and common bus-tie fuse-disconnect switch.  One d-c 
system supplies the 230 kV substation system primary protection and control.  The 
second d-c system supplies backup protection and control.  Other 230 kV 
substation systems and relay house d-c loads and can be supplied from either d-c 
system. 

 
The second non-Class 1E d-c system provided for the 230 kV substation control and 
relaying in the substation relay house consists of a 125 volt battery with a battery bus, 
2 static battery chargers and 2 separate distribution panels for power circuit breaker 
tripping.  Backup for large power non-ESF loads is also provided by the system. 
 
The non-Class 1E d-c system in the Unit 1 relay house consists of two 125 volt d-c 
batteries, each with its battery charger, feeding 2 separate distribution panels for power 
circuit breaker tripping. 
 
The non-Class 1E battery has adequate storage capacity to power the following loads 
for a period of 1 hour: 
 
1. Main generator emergency seal oil pump. 
 
2. Circuit breaker closing and tripping (non-ESF buses). 
 
3. Miscellaneous non-ESF loads. 
 
4. Non-ESF instrumentation inverter and computer inverter. 
 
5. D-C turbine bearing oil pump. 
 
6. Feedwater pump d-c oil pump (3 pumps). 
 
7. Reactor and Diesel Generator Building emergency panels. 
 
A 1 hour period is considered to be the minimum time for use in sizing the batteries.  
Complete loss of offsite and onsite a-c power for such a period of time is considered 
highly unlikely.  Loss of both diesel generators during an assumed prolonged loss of 
offsite power is not postulated nor is complete loss of all battery chargers postulated.  
Battery chargers are considered to be available to sustain the bulk of the battery loads 
well within the 1 hour period of time. 
 
The non-Class 1E battery supplying power to the d-c turbine bearing oil pumps is of 
sufficient capacity to power the pumps during turbine coastdown to avoid turbine 
bearing damage. 
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Battery capacity in addition to that which is absolutely essential is provided. 
 
8.3.2.1.1 Uninterruptible Non-Class 1E System 

The uninterruptible non-Class 1E 125 volt d-c system is an ungrounded system.  The 
system is operated ungrounded with the battery floating on the system.  Dual input 
inverter No. 5 (450 volt a-c normal input, 125 volt d-c backup input) provides 
uninterruptible 120 volt a-c power for the AMSAC system, secondary plant digital control 
systems, the station computer and other non-Class 1E loads.  No Class 1E loads are 
supplied from this system. 
 
The dual input inverter No. 5 provides continuous power to non-Class 1E 120 volt vital 
secondary digital control system and computer loads.  Transfer from one input to the 
other is accomplished without interruption to the load.  The inverter is protected by 
circuit breakers on the 480 volt a-c input side and the 125 volt d-c input side.  Abnormal 
conditions in the dual input inverter cause alarms to occur in the control room. 
 
The output of inverter No. 5 is connected to a distribution panel through an automatic 
static transfer switch.  An alternate backup 480-120 volt transformer non-Class 1E 
power source is provided through the automatic static transfer switch.  The feed to the 
transformer is from a 480 volt motor control center as indicated by Figures 8.3-4 and 
8.3-4b. 
 
All metering and monitoring is performed by a digital control system that includes a 
microprocessor.  The operation of the microprocessor has no impact on the ability of 
inverter No. 5 to perform its function. 
 
Inverter No. 6 is also powered from the non-Class 1E 125 volt d-c bus.  A static switch 
is provided on the output of this inverter to switch the feed to the inverter distribution 
panel from the inverter output to a 120 volt ac supply upon detection of loss of inverter 
output. 
 
8.3.2.1.2 Uninterruptible Class 1E Systems 

Each uninterruptible Class 1E system contains a separate 125 volt d-c and 120 volt ac 
system. 
 
The 125 volt d-c system is a 2 wire, ungrounded system centered around a  
full capacity 125 volt, lead calcium battery, 125 volt d-c main distribution panel and solid 
state battery chargers.  Figures 8.3-2aa and 8.3-2ab show connection of the battery, 
battery charger and main distribution panel of each redundant Class 1E power system.  
No ties are provided between the redundant Class 1E 125 volt d-c systems.  All 
non-Class 1E loads connected to the Class 1E d-c system are identified by Figure 8.3-1 
(see Note 4, Figure 8.3-1).  Connection of non-Class 1E loads to the Class 1E d-c 
system is discussed in the statement concerning Regulatory Guide 1.75 in  
Appendix 3A. 
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Eight (8) separate 125 volt d-c distribution panels including the 2 main distribution 
panels are provided.  Each panel provides d-c instrumentation and control power as 
necessary for proper functioning of the plant. 
 
The battery, battery charger and main distribution panel of each system are located in 
protected areas of the Intermediate Building, separate from the location of redundant 
channel equipment.  The protected areas are separated by a fire resistant barrier.  The 
inverters and other distribution panels are also located in protected areas. 
 
Each ESF battery has a rated capacity of 2175 ampere hours (with an 8 hour discharge 
cycle to 1.75 volts per cell).  This capacity is sufficient to power essential loads and 
normally connected non-essential loads for a 4 hour duty cycle following loss of all a-c 
power.  The 4 hour duty cycle is based on coping requirements for Station Blackout[15] 
defined by NUMARC 87-00[17] and endorsed by NRC Regulatory Guide 1.155[16].  The 
4 hour duty cycle with loss of all a-c power envelopes the previous 2 hour duty cycle 
based on a LOCA in conjunction with the loss of all a-c.  The 2 hour duty cycle 
represents standard industry practice for sizing batteries for generating stations and 
does not reflect V. C. Summer design basis requirements for demonstrating d-c system 
operability.  Essential loads include the following: 
 
1. Instrumentation inverters - with ESF and non-ESF loads. 
 
2. Engineered safety features control. 
 
3. Diesel generator control and field flashing. 
 
4. Circuit breaker closing and tripping (ESF buses). 
 
5. Controls and alarms, including Auxiliary Relay Racks, Isolator Cabinets, Main 

Control Boards, HVAC Boards and Control Room Annunciators. 
 
6. Control Room emergency lighting. 
 
During normal operation, the 125 volt d-c load is supplied from the battery chargers with 
the batteries floating on the system.  Upon loss of station a-c power, the entire d-c load 
is supplied from the batteries until the a-c power to the chargers is restored by the 
emergency diesel generator or the preferred power source.  The function of the battery 
is to provide sufficient stored energy to operate necessary d-c loads for as long as each 
load is required during the loss of a-c power.  The time duration for the loss of a-c power 
is the time required for the diesel generator to start and accept load.  For the V. C. 
Summer Station, the diesel generator breaker will close and energize the battery 
charger within 10.25 seconds after a loss of a-c power.  Failure of a battery charger or 
failure of a diesel generator to start would be a single failure for which there is a 
redundant train of electrical systems that will be used to achieve safe shutdown and 
mitigate design basis events.  A failure of a battery charger would not prevent either 
start of the diesel generator or closure of the necessary breakers to re-establish a-c 
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power to the auxiliary a-c system.  In the event of a charger failure, a backup charger 
has been provided and can be connected well within the battery’s 4 hour duty cycle.  
Thus, the minimum 4 hour battery capacity provides considerable margin for the battery 
to perform its intended function. 
 
Separate evaluations were performed to demonstrate sufficient battery capacity and to 
demonstrate system operability based on sufficient voltage at d-c equipment/device 
terminals. 
 
The evaluation to demonstrate sufficient Class 1E battery capacity was based on 
ampere loads associated with Class 1E and non-Class 1E equipment as shown on 
Figures 8.3-1, 8.3-2, 8.3-2aa, and 8.3-2ab. 
 
The evaluation to demonstrate d-c equipment/device operability was based on ensuring 
that the available operating voltage (or current) for required equipment was equal to or 
greater than the minimum operating voltage recommended by the applicable vendor or 
by actual tests to demonstrate component operability with margin.  Available operating 
voltages (or currents in the case of D.G. field flashing) were evaluated to ensure 
operability of Class 1E devices based on the required time of operation and the 
applicable system losses resulting from voltage drop.  Operability of non-Class 1E loads 
which are supplied from the 1A and 1B batteries was not evaluated. 
 
System operating voltages were determined based on the battery as the sole source 
during the first 10.25 seconds following LOOP with only 59 cells or 58 cells connected.  
System operating voltages after 10.25 seconds were determined based on the battery 
at float voltage following restoration of a-c power to the battery charger. 
 
The evaluation conservatively determined voltage drop based on the d-c load currents 
established by the battery capacity evaluation, as modified to include design margins, 
and the equivalent circuit resistance, as modified to compensate for worst case 
conductor temperatures. 
 
Although there is no accident analysis that requires d-c system operability with the 
battery as the sole source after 10.25 seconds, the design objective was to ensure the 
ESF 125 v d-c system is capable of supporting/operating normal and required 
emergency d-c loads in the event of a DBA, or required SBO loads in the event of a 
4 hour station blackout.  Required SBO loads are normal (non-accident) loads 
necessary to ensure the reactor core is cooled and containment integrity is maintained 
in the event all a-c power is lost for a 4 hour period.  
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8.3.2.1.3 Capacity 

The ampere demand of each ESF battery was calculated for the loads listed in the 
preceding Items 1 through 6, as well as for other connected d-c loads, to establish the 
worst case 4 hour duty cycle.  This calculation resulted in the following 4 hour load 
profile. 
 
1. Battery 1A - 376.9 amperes for the first minute, 200.3 amperes for the next 238 

minutes, and 246.3 amperes for the last minute. 
 
2. Battery 1B - 392.4 amperes for the first minute, 215.8 amperes for the next 238 

minutes, and 261.8 amperes for the last minute. 
 
The capacity of each ESF battery was then checked to ensure that the batteries are 
capable of supplying required d-c loads for the duty cycle.  In addition the battery 
capacity includes design margin, accounts for battery degradation with age, and 
considers the reduction of battery capacity due to temperature variations.  The capacity 
evaluation was based on a final (end of discharge) battery terminal voltage of 108 V d-c 
(or greater), which provides sufficient margin to ensure device operability with a 
reduction of up to 2 cells (58 cells connected) on either battery. 
 
The calculated ampere demand includes normally connected devices with no distinction 
as to whether devices are required to operate or are desirable loads.  The inclusion of 
the latter precludes the need for any load shedding and no operator action is required to 
maintain power to essential safety related loads during the 4 hour duty cycle.  However, 
any load shedding performed during the battery duty cycle adds to the existing capacity 
margin and results in a higher battery voltage at the end of the duty cycle. 
 
The d-c system is designed so that the loads with common a-c and d-c power supplies, 
such as inverters, are powered by the batteries during blackout, but are automatically 
returned to the a-c system upon ac bus voltage restoration.  As a result, the battery 
chargers are required to have a minimum capacity of 150 amperes to provide the 
necessary 12 hour recharge.  This is well within the system’s 300 ampere battery 
charger rating. 
 
8.3.2.1.4 Ventilation 

The battery rooms and battery charger rooms are located in the Intermediate Building 
and are provided (as a group) with a once through ventilation system consisting of two 
(2) 100% capacity supply fans and two (2) 100% capacity exhaust fans as shown in 
Figure 9.4-16.  The ventilation system is designed for continuous operation.  Therefore, 
the chance of producing an explosive atmosphere due to evolution of hydrogen during 
the process of battery charging is minimized.  The system is provided with high and low 
temperature alarm inputs to the HVAC control board annunciator system.  The battery 
room ventilation system is discussed further in Section 9.4.6. 
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8.3.2.1.5 Equipment 

8.3.2.1.5.1 Batteries and Battery Racks 

All batteries are of the central station, lead calcium type and are designed for 
continuous float duty.  Each cell is of the sealed type, assembled in a shock absorbing 
clear plastic container, with covers bonded in place to form a leakproof seal.  The 
batteries are mounted on protected, corrosion resistant, steel racks for security and to 
facilitate maintenance.  The Class 1E batteries and racks are designed to remain 
functional during a safe shutdown earthquake and remain in a satisfactory condition to 
perform their function in shutting down the reactor and maintaining the station in a safe 
condition. 
 
8.3.2.1.5.2 Battery Chargers 

Each solid state battery charger has an output for float and equalize modes with an 
input of 480 volt 3-phase, a-c power.  Each charger is equipped with a d-c voltmeter, 
d-c ammeter, a-c failure relay, a ground detection annunciator alarm, low battery 
voltage alarm relay and fan failure alarm.  A battery charger malfunction activates an 
alarm in the control room.  Each battery charger is designed to prevent the 480 volt 
a-c system from becoming a load on the battery as a result of loss of 480 volt a-c input. 
 
Tests have verified that battery charger stability is not load dependent. 
 
There is no annunciator to alarm when the battery charger goes into a current limiting 
condition. 
 
In addition to the charger output ammeter, a 0 center scale ammeter is connected to a 
shunt in the leads between the battery and the battery bus to indicate current flow to 
and from the battery.  These 2 ammeters show the status of battery charging or 
discharging currents and d-c system loads at all times.  Main breakers, as shown on 
Figures 8.3-1, 8.3-2, and 8.3-4 are equipped with auxiliary switches to operate indicator 
lights in the control room for an off normal position.  Thus, the operator is provided with 
system status information.  Following a loss of normal station power, the battery 
chargers are energized from the diesel generators. 
 
Additional monitoring is provided by a special, narrow band, d-c voltage relay to monitor 
Class 1E battery voltage.  The relay initiates an alarm in the control room if battery 
voltage falls slightly below normal float voltage.  
 
Voltage monitoring in this manner provides a backup alarm if a charger fails since a fully 
charged battery suffers a rapid drop in voltage if its floating charge fails.  Such a rapid 
voltage drop causes the voltage monitoring relay to initiate the associated alarm.  
Battery ground detection annunciation is provided on the main control board for both 
Class 1E and non-Class 1E Plant d-c systems. 
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The ratings for each battery charger continuous output are as follows: 
 
1. Charger 1A - 300 amperes 
 
2. Charger 1B - 300 amperes 
 
3. Charger 1A-B - 300 amperes 
 
4. Charger 1X - 400 amperes 
 
5. Charger 1X-2X - 400 amperes 
 
Each battery charger has capacity adequate to restore its associated battery to full 
charge while providing power to the largest combination of the various steady-state 
loads.  The charging capacity is based upon restoring the battery to full charge from the 
design minimum charge within 12 hours after discharge regardless of the status of the 
station. 
 
8.3.2.1.5.3 Main D-C Distribution Panels 

Each battery distribution switchboard consists of a metal clad structure with 125 volt d-c, 
2 wire, ungrounded main bus.  Two (2) pole, manually operated, air circuit breakers 
protect each feed. 
 
8.3.2.1.5.4 Class 1E Dual Input Inverters 

The dual input inverter in each system provides continuous power to the 120 volt vital 
a-c buses.  The output of the inverter is a regulated supply.  Transfer from 1 input to the 
other is accomplished without interruption of the output.  Each inverter is protected by 
circuit breakers on the 480 volt a-c input side, 120 volt vital a-c output side and 125 volt 
d-c input side.  Each dual input inverter is provided with an a-c and a d-c ammeter.  
Abnormal conditions in the dual input inverter, including loss of a-c input, loss of d-c 
input, and loss of a-c output voltage cause alarms to occur in the control room. 
 
The output of each inverter is connected to a distribution cabinet through an automatic 
static transfer switch and a normally closed circuit breaker.  An alternate backup 
480-120 volt transformer Class 1E power source is provided through the automatic 
static transfer switch.  The feed to the transformers is from a 480 volt motor control 
center as indicated by Figures 8.3-1 and 8.3-2.  The distribution cabinets have 
appropriately sized branch circuit breakers to feed reactor protection and other vital 
instrument channels.  Most reactor protective schemes have 3 or 4 channels. 
Redundant instrument channels are fed from redundant vital buses. 
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Because of the preferred failure mode defined for the reactor protective instrumentation, 
failure of an instrument channel power source results in a reactor trip signal from the 
affected channel.  Multiple power supplies are provided to prevent a single power 
supply failure from initiating a false reactor trip. 
 
The vital bus rectifiers and inverters are assembled from high quality components, 
conservatively designed for long life and continuous operation. 
 
By avoiding the use of electromechanical devices, routine maintenance downtime is 
greatly reduced.  There are no vacuum tubes or moving parts in the completely static 
vital bus supply systems. 
 
The ratings of each inverter are as follows: 
 
1. Inverter No. 1 - 10 kVA. 
 
2. Inverter No. 2 - 10 kVA. 
 
3. Inverter No. 3 - 10 kVA. 
 
4. Inverter No. 4 - 10 kVA. 
 
8.3.2.1.5.5 Non-Class 1E Inverters 

There are 2 non-Class 1E (balance of plant) inverters. Inverter No. 5 is a dual input 
inverter. The dual input inverter No. 5 provides continuous power to non-Class 1E 120 
volt vital digital control systems and computer loads. Transfer from one input to the 
other is accomplished without interruption to the load.  The output of inverter No. 5 is 
connected to a distribution panel through an automatic static transfer switch. An 
alternate backup 120 volt non-Class 1E power source is provided through the automatic 
static transfer switch.  The AMSAC system, secondary plant digital control systems and 
the station computer constitutes the primary loads on this inverter. 
 
Inverter No. 6 is a single input inverter supplied from the 125 volt d-c non-ESF system.  
Output from this inverter is paralleled with a supply from a 480-120 volt transformer 
which is connected, through a static transfer switch to the inverter main distribution 
panel.  The transformer source serves as an alternate supply to the inverter main 
distribution panel.  Upon loss of inverter output, automatic transfer of the inverter main 
distribution panel to the alternate supply is initiated.  The primary load on inverter No. 6 
is non-ESF instrumentation. 
 
An alternate power source circuit breaker is provided in the distribution cabinet to permit 
manual transfer from the inverter or transformer power source to a backup power 
source as indicated by Figure 8.3-4. 
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Inverter ratings are as follows: 
 
1. Inverter No. 5 - 10.0 kVA. 
 
2. Inverter No. 6 - 10.0 kVA. 
 
8.3.2.1.5.6 480-120 Transformer and Static Transfer Switch 

An alternate source of power to each of the 120 volt vital a-c buses is provided by a 
480-120 volt Class 1E, single phase transformer.  The 480-120 volt transformer in each 
system is designed to supply the total 120 volt vital a-c bus load when the dual input 
inverter is out of service. 
 
A static transfer switch is provided for inverter No. 6 to switch the 120 volt vital a-c bus 
loads from the single input inverter to the 480-120 volt transformer.  The static transfer 
switch is a solid state device.  Its operation is unaffected by load and power factor 
variations.  Transfer of the 120 volt vital a-c bus loads from the single input inverter to 
the 480-120 volt transformer causes an alarm to occur in the control room.  Transfer 
back to the inverter is performed manually at the discretion of the operator. 
 
8.3.2.1.5.7 Nominal 120 Volt Vital A-C Bus System 

The nominal 120 volt a-c vital bus system consists of 6 panels and 4 inverters which 
provide power to 4 independent channels of ESF instrumentations.  Channels A and B 
consist of 2 panels and 1 inverter each while Channels C and D consist of 1 panel and 1 
inverter each.  Figures 8.3-1, 8.3-2, 8.3-2aa, and 8.3-2ab depict the system. 
 
The vital bus system is a very reliable electrical system.  It provides a stable supply to 
vital equipment and guarantees proper action when power is required, while eliminating 
spurious shutdowns. 
 
The normal power source for each vital bus inverter is through the inverter static rectifier 
from a 480 volt ESF bus.  Should the normal power source fail completely or be subject 
to transient voltage or frequency variations, the vital bus inverter power source becomes 
the battery charger or battery which is floating on standby service.  This transition from 
static rectifier to battery power supply takes place without disturbing vital bus voltage or 
frequency.  The station batteries are sized to carry this additional inverter load without 
chargers for no less than 4 hours.  The chargers are sized to bring a fully discharged 
battery up to equalize charge voltage with the inverter load connected in 12 hours. 
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8.3.2.2 Analysis 

8.3.2.2.1 Compliance 

The Class 1E uninterruptible systems satisfy the criteria of Regulatory Guides 1.6 and 
1.32 (see Appendix 3A), and General Design Criteria 17 and 18.  The uninterruptible 
systems are designed so no action, automatic or manual, needs to be taken to make 
d-c or vital a-c power available to the equipment required immediately following LOCA 
or after a loss of a-c power.  No operator action is required to maintain d-c or vital a-c 
power availability, based on single failure criteria, for safe shutdown or accident 
mitigation following a loss of a-c power. 
 
Class 1E system components are identified and seismically qualified as described in 
Section 3.10.  The battery was connected to a resistive load of approximately 20 
amperes during seismic testing. 
 
Class 1E equipment and the hostile environment to which it is subjected are discussed 
in Section 3.11. 
 
Each uninterruptible system includes power sources and a distribution system arranged 
to provide power to associated system loads.  No ties exist between Class 1E systems.  
Figures 8.3-1, 8.3-2, 8.3-2aa, and 8.3-2ab illustrate the independence of the Class 1E 
uninterruptible systems.  Equipment, cables and other components are designed, 
identified and located in accordance with the criteria given herein.  Sections 8.3.1.4 and 
8.3.1.5 discuss general design criteria applicable to the uninterruptible systems as well 
as to the a-c systems. 
 
8.3.2.2.2 Maintenance and Testing 

The uninterruptible systems are subjected to periodic maintenance tests to determine 
the condition of each individual component.  Batteries are checked for electrolyte level, 
specific gravity, cell voltage and visual signs of deterioration.  A battery performance 
discharge test is performed according to IEEE-450[7].  Battery chargers, and inverters 
are checked by visual inspection weekly and performance tests are conducted 
periodically. 
 
Maintenance and testing procedures for batteries are in accordance with IEEE-450[7].  
Testing and inspection are performed according to the following: 
 
1. General inspections and recording of data are performed in accordance with 

IEEE-450[7]. 
 
2. Quarterly tests, inspections, and recording of data are performed in accordance 

with IEEE-450[7]. 
 
3. Yearly inspections are performed in accordance with IEEE-450[7]. 
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4. Battery service tests are performed in accordance with IEEE-450[7].  The time 
interval between tests is based on a nominal 18 month refueling outage schedule.  
Service tests are not performed during outages that require performance of a 
capacity (performance discharge) test.  (See Regulatory Guide 1.32 discussion in 
Appendix 3A.) 

 
5. Battery capacity tests are performed in accordance with IEEE-450[7] and 

IEEE-308[8]. 
 
8.3.2.3 Physical Identification of Safety-Related Equipment 

The physical identification of safety-related equipment is discussed in Section 8.3.1.5. 
 
8.3.3 FIRE PROTECTION FOR CABLE SYSTEMS 

The 15,000 volt rated power cable, the 8,000 volt rated power cable, 600 volt rated 
power cable for 480 volt and 120 volt a-c systems and 125 volt d-c systems, 600 volt 
rated control cable for 120 volt a-c and 125 volt d-c controls and 300 volt instrument 
cable are constructed with an overall fire retardant outer jacket. 
 
Cable for external circuits is type tested in accordance with Section 2.5 (Flame Tests) of 
IEEE-383[9] and the cables are certified to be of fire retardant construction. 
 
8.3.3.1 Cable Derating, Cable Tray Fill, and Cable Construction 

Cables are derated to compensate for ambient temperatures and for the presence of 
adjacent power cables.  Power cables are sized and derated on the basis of IPCEA 
P-46-426[4], supplemented by IPCEA-NEMA P54-440[5]. 
 
Motor feeders, power panel feeds and small lighting and receptacle panel transformer 
feeds are sized for 125% of full load current.  Large power transformer feeders are 
sized for 140% of full load current at maximum rating.  Motor control center feeders are 
sized for 140% of the calculated normal diversified load current.  Feeders to resistive 
loads are sized on the basis of 110% of rated current at rated voltage. 
 
In selecting IPCEA ampacity tables, a load factor of 100% is assumed. 
 
Ampacities of 7200 volt power cables are in accordance with IPCEA P-46-426[4] in air 
ratings, derated by factors of 0.70 in 40C areas and 0.63 in 50C areas. 
 
Ampacities of 480 volt cables or large d-c cables in single layer power trays are in 
accordance with IPCEA P-46-426[4] in air ratings and are derated by factors of 0.70 in 
40C areas and 0.63 in 50C areas. 
 
Ampacities of 480 volt cables or d-c cables in a random lay power tray are in 
accordance with IPCEA-NEMA P-54-440[5].  Derating factors for 3 inch depth are used. 
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Ampacities of small 480 volt cables or small 125 volt d-c cables (#10 AWG and smaller), 
when run in control trays, are in accordance with IPCEA P-46-426[4] in air ratings 
derated by a factor of 0.50. 
 
Ampacities for 7.2 kV and 480 V 3 conductor cables in conduit wrapped in Kaowool at 
40C ambient temperature are calculated to ensure a maximum copper surface 
temperature of 90C.  Basis for these calculations are data obtained from IPCEA 
P-46-426.  The application ampacities of the cables are determined by applying a 1.25 
derating factor to the design ampacities.  The cable sizes are then selected so that the 
cable application ampacity is equal to or greater than the design current value 
determined from the cable sizing criteria. 
 
No ampacity derating factors are applied to control and instrument cables. 
 
Ampacities are determined on the basis of 90C tables at 40C ambient in all interior 
areas except containment.  Containment or ESF motors in areas requiring forced 
ventilation of the motor are determined on the basis of 50C ambient. 
 
Pressurizer heater cables are sized by special ratings due to the operating environment. 
 
The Reactor Building cooling unit fan motor power cables and the post accident 
hydrogen recombiner unit power cables[10] require special consideration since these 
motors must operate in the post accident containment environment.  These cables are 
sized to carry the required current during the post accident temperature and pressure 
transient without exceeding the recommended emergency operating temperature rating 
for the cable and to continue to operate for a minimum of 6 months after the accident. 
 
A preventive maintenance program to test the insulation values of circuits and 
equipment is followed. 
 
Ladder type tray systems are used for power and control trays.  Instrument trays are 
solid bottom trays with top cover plates. 
 
The 5 basic tray systems are as follows: 
 
1. The 7200 volt power trays. 
 
2. The 480 volt and below, single layer power trays. 
 
3. The 480 volt and below, random lay power trays. 
 
4. Control trays. 
 
5. Instrument trays. 
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In vertical stacking the 7200 volt power trays are on top, 480 volt power trays next 
lower, control trays next lower, and instrument trays on the bottom. 
 
8.3.3.1.1 7200 Volt Power Trays 

No other type cable is mixed in the same tray with 7200 volt power cable.  These trays 
are 4 inches deep (inside dimension).  There is 1 layer of cable with no spacing 
between cables. 
 
8.3.3.1.2 480 Volt and Below, Single Layer Power Trays 

The 480 volt and below, single layer power tray system is exclusively for 480 volt, 
3-conductor power cables or d-c power cables.  This tray system is 4 inches deep 
(inside dimensions) and contains only large (MCM sizes) and 4/0 cables.  There is 1 
layer of cables with no spacing between cables. 
 
8.3.3.1.3 480 Volt and Below, Random Lay Power Trays 

The 480 volt and below, random lay power cable tray is for 480 volt power cables 4/0 
and smaller.  The tray is 6 inches deep (inside dimensions). 
 

Percent fill = 
 

WidthTrayxDepthTray

100xd....dd 2
n

2
2

2
1 

 

 
where: d1, d2, . . . . dn = Diameters of all cables in the tray presently planned 

plus all known future cables. 
 
Small 480 volt power cables (#10 AWG and smaller) may be run either in the random 
lay power cable tray or the control tray.  Circumstances may dictate running an MCM 
size power cable in a random lay power tray.  The cable is then derated with the 
derating factor appropriate to the random lay trays. 
 
8.3.3.1.4 Control Trays 

The control trays contain control cables, small 480 volt power cables (#10 AWG and 
smaller, except for selected motor operated valves which use larger sized cables) and 
small d-c power cables (#10 AWG and smaller).  All of these cables carry either 
intermittent current or continuous current of 5 Amps or less.  Single phase, 120 volt a-c 
circuits (#10 AWG and smaller) carrying 5 amps or less may also be run in the control 
trays.  The amount of heat generated from cables which carry intermittent current is 
negligible based on the large majority of time the load is not operating. 
 
The control trays are 6 inches deep (inside dimensions).  The design limit for control 
tray fill is based on verifying that the weight of new and existing cable is within the tray 
and tray support weight capability. 
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8.3.3.1.5 Instrument Trays 

Instrument trays contain low level analog signals cables.  These trays are 6 inches deep 
(inside dimensions).  The design limit for instrument tray fill is based on verifying that 
the weight of new and existing cable is within the tray and tray support weight capability.  
In addition to all low level analog signal cables, the instrument trays are used for digital 
contact (breaker contact) cables where the source of power is the reactor protection or 
computer packages, otherwise all digital circuits are in the control trays. 
 
8.3.3.1.6 Cable Tray Fill Criteria 

The 50% cable tray fill criteria is the design objective that applies only to random lay 
power trays.  Random lay power trays contain 480 volt power cables smaller than MCM 
sizes.  Power cables, No. 10 and smaller, may be run either in random lay power tray or 
in control tray. 
 
The 30% fill criteria recommendation in IEEE Propose Guide P-422[3] is based upon the 
summation of cross sectional areas of cables.  The 50% fill noted in Section 8.3.1.4.3 is 
based upon the summation of the cable diameter squared areas.  Fill of 50% on this 
basis is equivalent to 39% fill on the IEEE Propose Guide P-422[3] basis (i.e., 3.1416/4.0 
times 50%).  Through experience, it has been found that approximately 40% fill on the 
basis of cross sectional area or 50% fill on the basis of diameter squared area is 
satisfactory with respect to physical tray loading and uses the tray more efficiently. 
 
Power cables are rated on the basis of this 3 inch physical depth, using the derating 
factors of IPCEA-NEMA P-54-440[5]. 
 
These derating factors are in agreement with the 50% or 3 inch depth physical loading.  
Control and instrument cables require no derating. 
 
Where random lay power tray fill exceeds 50%, worst case conditions have been 
analyzed to assure the capability of the tray hangers to support the additional weight 
and, that sufficient margin exists in the cable sizing to account for the heating effects 
(Reference IEEE Transaction Paper 70TP557PWR "Ampacities for Cables in Randomly 
Filled Trays", also, see FSAR Section 8A.1.2).  For each random lay power tray, a 
calculation was performed to address the additional heat loading from the new power 
cable and its effect on the ampacity (heat loading) of other power cables in that tray.  
The existing and new power cables were derated if the total heat loading of the cables 
in the tray was not within the allowable heat loading based on the percent fill.  In 
addition, this calculation determined the weight of the new and existing cables to ensure 
that their combined weight was less than the maximum weight that the tray support can 
carry.  For trays filled to the maximum weight allowed by the tray supports, the 
maximum allowable cable sidewall pressures will not be exceeded (Reference FSAR 
Section 8A.1.3).  In the event overfill occurs at tray intersections, protection will be 
provided to preclude cable damage. 
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The cable tray fill criteria for control and instrument trays is controlled by the cable 
management system computer program.  This program contains an alarm limit for the 
maximum weight allowed for each tray size used.  Therefore, manual calculations to 
monitor cable weight are not required since this calculation is done by the cable 
management system and an alarm is provided if the tray or tray support weight 
capability is exceeded.  Heat loading is not a concern for control and instrumentation 
cables due to their small currents and/or intermittent operation. 
 
For expanded cable and tray design considerations, see Appendix 8A. 
 
8.3.3.1.7 Cable Construction 

Feeder and motor cables in 7200 volt service are insulated cables rated at a minimum 
of 8000 volts.  Single conductor cables or each conductor of multi-conductor cables in 
7200 volt service are shielded. 
 
Power cables for 480 volt service are insulated cable rated at a minimum of 600 volts.  
Single conductor cables and multi-conductor cables are provided with an overall flame 
retardant jacket. 
 
Control cables are of single or multi-conductor construction with a 600 volt (minimum) 
insulation, total coverage electrostatic shield and overall flame retardant jacket. 
 
Low voltage instrument cables are insulated cables rated at 300 volts, minimum.  Where 
required, these cables are provided with a total coverage electrostatic shield and with 
an overall flame retardant jacket. 
 
8.3.3.2 Fire Detection and Protection Devices 

Fire detection and protection systems, either automatically or manually initiated, are 
provided in those areas required to preserve the integrity of circuits for redundant 
safety-related systems.  A fixed, low pressure carbon dioxide fire extinguishing system 
is installed in the relay room and computer room at elevation 436’ of the Control 
Building.  A preaction sprinkler system is installed in the following areas of the Control 
Building: 
 
1. Cable spreading room - elevation 425’. 
 
2. Cable spreading room - elevation 448’. 
 
3. Cable chase areas. 
 
Smoke detection systems are installed in the switchgear rooms and penetration access 
areas.  Section 9.5.1 provides greater detail concerning fire detection and protection. 
 
The fire hazard to cables is reduced by cable construction as described in Section 
8.3.3.1.7. 
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8.3.3.3 Fire Barriers and Separation Between Redundant Cable Trays 

Criteria used for the separation between different Class 1E system trays and between 
Class 1E and non-Class 1E trays are given in Section 8.3.1.4.  Where the required 
separation cannot be maintained, fire barriers are installed in accordance with IEEE 
P-422[3], Section 8.3.2.  The fire barriers are qualified in accordance with criteria given in 
Section 9.5.1. 
 
In cases of multiple separation violations between non-safety related trays and 
redundant safety related trays in the same fire area, tray covers or circuit breaker 
surveillance has been provided as a resolution.  Refer to FSAR Section 8.3.1.4.1,  
item 4 for details. 
 
8.3.3.4 Fire Stops 

Openings in walls, floors, and ceilings, which are provided for the routing of raceways, 
are protected by fire stops.  Fire stops are designed with a fire rating equivalent to that 
required for the wall, floor or ceiling with which it is associated.  The materials used in 
fabricating fire stops are rated in accordance with ASTM E 119.  In addition to 
preventing the spread of fire, fire stops are designed to be reasonably leaktight, thereby 
limiting the propagation of smoke and gases from one area to another. 
 
8.3.4 SAFETY RELATED CABLE 

No natural polyethylene materials are used in safety related inter-connecting circuits 
between equipment in the Virgil C. Summer Nuclear Station.  Cables which have cross 
linked polyethylene are used for various plant applications. 
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TABLE 8.3-1 

MAJOR ELECTRICAL EQUIPMENT 

Equipment Tag Numbers Description and ratings 

Unit Generator XGN1-EG 1,137,680 kVA, 0.905 pf,  
22 kV, 1800 rpm, 3, 60 Hz 

Standby Diesel Generator XEG0001A, B-E (Engine) 
XEG0001A, B-G (Generator) 

4250 kW. 7.2 kV, 0.8 pf, 3, 
60 Hz 

Main Transformer XTF1-EG 1100/1232 MVA, 55C/65C, 
FOA, 242-22 kV, 3, 60 Hz 

Unit Auxiliary Transformer XTF2-ES 48/64 MVA, 55C, 
22-7.2/7.2/7.2 kV 

Emergency Auxiliary 
Transformer 

XTF31-ES 
XTF32-ES  

24/32/40/44.8 MVA, 
55/55/55/65 with nominal 
8.0% impedance from HV to 
LV, based upon 24 MVA 
base, 230-7.2/7.2 kV 

Engineered Safety 
Transformer 

XTF4-ES 
XTF5-ES  

10/12.5/14 MVA, 115/7.2 kV 

7.2 kV Line Voltage 
Regulator 

XTF6-ES 1500 kVA, 55 C rise, Class 
OA, 7.2 kV  10% in 
32 - 5/8% steps, 1200 Amps, 
1.12% based on 15 MVA, 
3, 60 Hz 

Generator Circuit Breaker XCB0010-EG 1, 60 Hz, 22 kV (nominal) 
36 kV (max), interrupting 
rating of 210 kA (Sym 
System Source) and 150 kA 
(Sym Gen Source). 
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TABLE 8.3-2 

SYMMETRICAL INTERRUPTING CAPACITY FOR 
480 VOLT UNIT SUBSTATION CUBICLES 

 Symmetrical Interrupting Capacity 

Frame Size (amps) Instantaneous Trip (amps) Delayed Trip (amps) 

600 30,000 22,000 

1600 50,000 50,000 

2000 65,000 55,000 

3000 65,000 65,000 
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FSAR TABLE 8.3-3 PART A1 

Connected Automatic and Manual Loading and Unloading of the Diesel Generator 
Channel A 

 
 LARGE BREAK LOCA WITH A LOOP STEAM LINE BREAK WITH A LOOP LOSS OF OFFSITE POWER 
 Rated Load Data Load Injection Phase - 1/2 to 1 Hour Indefinite Recirc. (8) Short Term Phase - 2 Hours Long Term. (8) Hot Standby - 30 Hours Cold Shutdown (8) 
 <------------------------> Sequencer <-------------------------------> <--------------------> <-------------------------------> <--------------------> <-------------------------------> <--------------------> 
Tag Number Hp/kVA kW Volts (Sec.)  (9) Auto-Start Load kW Load kVA Load kW Load kVA Auto-Start Load kW Load kVA Load kW Load kVA Auto-Start Load kW Load kVA Load kW Load kVA Notes 
XMC1B1X 
XTG00001   TURBINE TURNING GEAR 
 60.0 52.2 460 N/A NO 0.0 0.0 54.8 63.0 NO 0.0 0.0 54.8 63.0 NO 54.8 63.0 54.8 63.0 1,25 
Total Load On Motor Control Center: XMC1B1X 0.0 0.0 54.8 63.0 0.0 0.0 54.8 63.0 54.8 63.0 54.8 63.0 

XMC1DA2X 
APN08004A   LIGHTING PANEL #4, ESSENTIAL PANEL, TRAIN A 
 10.0 8.5 480  0 N/A 3.4 4.0 3.4 4.0 N/A 3.4 4.0 3.4 4.0 N/A 3.4 4.0 3.4 4.0 
APN08012A   LIGHTING PANEL #13, ESSENTIAL PANEL, TRAIN A 
 30.0 25.5 480  0 N/A 22.9 27.0 22.9 27.0 N/A 22.9 27.0 22.9 27.0 N/A 1.7 2.0 22.9 27.0 
APN08034   LIGHTING PANEL #34, ESSENTIAL PANEL 
 65.0 55.3 480  0 N/A 15.3 18.0 15.3 18.0 N/A 15.3 18.0 15.3 18.0 N/A 15.3 18.0 15.3 18.0 
APN08035A   LIGHTING PANEL #35, ESSENTIAL PANEL (TRAIN A POWER FEED) 
 10.0 8.5 480  0 N/A 4.3 5.0 4.3 5.0 N/A 4.3 5.0 4.3 5.0 N/A 4.3 5.0 4.3 5.0 
APN08053A   ESSENTIAL OUTDOOR LTG. PNL A 
 49.0 41.6 480  0 N/A 41.6 49.0 41.6 49.0 N/A 41.6 49.0 41.6 49.0 N/A 41.6 49.0 41.6 49.0 
XBC1A   DC 1A BATTERY CHARGER 
 43.3 32.5 480  0 N/A 7.6 10.1 7.6 10.1 N/A 7.6 10.1 7.6 10.1 N/A 7.6 10.1 7.6 10.1 
XFN00026   CONTROLLED ACCESS COOLING SUPPLY FAN MOTOR 
 15.0 12.8 460 N/A NO 0.0 0.0 0.0 0.0 NO 0.0 0.0 0.0 0.0 NO 0.0 0.0 0.0 0.0 22 
XFN00028A   CONTROLLED ACCESS EXHAUST FAN A 
 50.0 42.5 460 N/A NO 0.0 0.0 0.0 0.0 NO 0.0 0.0 0.0 0.0 NO 0.0 0.0 0.0 0.0 22 
XFN00030A   CONT RM EMERGENCY FILTERING SYS FAN A 
 40.0 33.1 460 0 YES 33.1 40.0 33.1 40.0 YES 33.1 40.0 33.1 40.0 YES 33.1 40.0 0.0 0.0 
XFN00032A   CONTROL ROOM COOLING UNIT A FAN 
 25.0 20.8 460 0 YES 14.9 18.0 14.9 18.0 YES 14.9 18.0 14.9 18.0 YES 14.9 18.0 14.9 18.0 
XFN00036A   RELAY ROOM SUPPLY FAN A 
 15.0 12.4 460 0 YES 9.1 11.0 9.1 11.0 YES 9.1 11.0 9.1 11.0 YES 9.1 11.0 9.1 11.0 
XFN00038A   BATT&CHG RM AIR HANDLING UNIT A SUP FAN 
 10.0 8.2 460 0 YES 5.7 7.0 5.7 7.0 YES 5.7 7.0 5.7 7.0 YES 5.7 7.0 5.7 7.0 
XFN00039A   BATTERY ROOM EXHAUST FAN A 
 5.0 4.3 460 0 YES 0.5 0.6 0.5 0.6 YES 0.5 0.6 0.5 0.6 YES 0.5 0.6 0.5 0.6 
XFN00041A   COMPUTER ROOM SUPPLY FAN A (UNIT 1) 
 5.0 4.3 460 N/A NO 0.0 0.0 0.0 0.0 NO 0.0 0.0 0.0 0.0 NO 0.0 0.0 0.0 0.0 22 
XFN00050   ESF SWGR ROOM 1DA AH UNIT SUPPLY FAN 
 25.0 20.8 460 0 YES 7.5 9.0 7.5 9.0 YES 7.5 9.0 7.5 9.0 YES 7.5 9.0 7.5 9.0 
XFN00055   CONTROL ACCESS LAB HOOD SUPPLY FAN 

 5.0 4.3 460 N/A NO 0.0 0.0 0.0 0.0 NO 0.0 0.0 0.0 0.0 NO 0.0 0.0 0.0 0.0 22 
XFN00081A   SW BSTR PUMP AREA AH UNIT A SUPPLY FAN 
 3.0 2.3 460 0 YES 2.3 3.0 2.3 3.0 YES 2.3 3.0 2.3 3.0 YES 2.3 3.0 0.0 0.0 5 
XFN00083A   EMER FW PUMP AREA AH UNIT A SUPPLY FAN 
 5.0 3.6 460 0 YES 2.2 3.0 0.0 0.0 YES 2.2 3.0 0.0 0.0 YES 2.2 3.0 0.0 0.0 23 
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FSAR TABLE 8.3-3 PART A1 

Connected Automatic and Manual Loading and Unloading of the Diesel Generator 
Channel A 

 
 LARGE BREAK LOCA WITH A LOOP STEAM LINE BREAK WITH A LOOP LOSS OF OFFSITE POWER 
 Rated Load Data Load Injection Phase - 1/2 to 1 Hour Indefinite Recirc. (8) Short Term Phase - 2 Hours Long Term. (8) Hot Standby - 30 Hours Cold Shutdown (8) 
 <------------------------> Sequencer <-------------------------------> <--------------------> <-------------------------------> <--------------------> <-------------------------------> <--------------------> 
Tag Number Hp/kVA kW Volts (Sec.)  (9) Auto-Start Load kW Load kVA Load kW Load kVA Auto-Start Load kW Load kVA Load kW Load kVA Auto-Start Load kW Load kVA Load kW Load kVA Notes 

XMC1DA2X (Continued) 
XFN00087A   CONTROLLED ACCESS LAB HOOD EXHAUST FAN A 
 5.0 4.3 460 N/A NO 0.0 0.0 0.0 0.0 NO 0.0 0.0 0.0 0.0 NO 0.0 0.0 0.0 0.0 22 
XFN00106A   SPEED SWITCH ROOMS AH UNIT A SUPPLY FAN 
 10.0 8.2 460 0 YES 5.7 7.0 5.7 7.0 YES 5.7 7.0 5.7 7.0 YES 5.7 7.0 5.7 7.0 
XHX00001A  CNTRL PWR HVAC SYSTEM MECHANICAL WATER CHILLER A 
 15.0 12.8 480 0 N/A 6.4 7.5 6.4 7.5 N/A 6.4 7.5 6.4 7.5 N/A 6.4 7.5 6.4 7.5 
XHX00001C  CNTRL PWR HVAC SYSTEM MECH. WATER CHILLER C CHANNEL A 
 15.0 12.8 480 0 N/A 6.4 7.5 6.4 7.5 N/A 6.4 7.5 6.4 7.5 N/A 6.4 7.5 6.4 7.5 
XTF09005A   RECEPTACLE TRANSFORMER #5 
 10.0 8.5 480  0 N/A 4.3 5.0 4.3 5.0 N/A 4.3 5.0 4.3 5.0 N/A 4.3 5.0 4.3 5.0 
XTF1FA   XFMR FOR 120V AC NSSS INSTR. MAIN DISTR. PNL 1FA 
 25.0 21.3 480  0 N/A 7.1 8.3 7.1 8.3 N/A 7.1 8.3 7.1 8.3 N/A 7.1 8.3 7.1 8.3 

Total Load On Motor Control Center: XMC1DA2X 200.3 240.0 198.2 237.1 200.3 240.0 198.2 237.1 179.1 215.0 162.8 194.1 

XMC1DA2Y 
IRM00003   RADIATION MONITORING MAIN PLANT VENT EXHAUST PUMP 1 
 1.0 0.8 460 0 YES 0.8 1.0 0.8 1.0 YES 0.8 1.0 0.8 1.0 YES 0.8 1.0 0.8 1.0 4 
IRM00004   RADIATION MONITORING REACTOR BUILDING PURGE EXHAUST PUMP 
 1.0 0.8 460 0 YES 0.8 1.0 0.8 1.0 YES 0.8 1.0 0.8 1.0 YES 0.8 1.0 0.8 1.0 4 
XBC1A-1B  TRAIN A DC 1A-1B BACKUP BATTERY CHRG 
 43.3 32.5 480 N/A NO 0.0 0.0 0.0 0.0 NO 0.0 0.0 0.0 0.0 NO 0.0 0.0 0.0 0.0 21 
XBC1X   BATTERY CHARGER 1X 
 86.7 65.0 480  0 N/A 39.0 52.0 39.0 52.0 N/A 39.0 50.2 39.0 52.0 N/A 39.0 52.0 39.0 52.0 19 
XFN00046A   CHARGING/SI PUMP RM 1 COOLING UNIT FAN 
 3.0 2.3 460 0 YES 2.3 3.0 2.3 3.0 YES 2.3 3.0 0.0 0.0 YES 2.3 3.0 0.0 0.0 
XFN00049A   RHR/SPRAY PUMP ROOM 1 COOLING UNIT FAN 
 3.0 2.3 460 0 YES 2.3 3.0 2.3 3.0 YES 2.3 3.0 2.3 3.0 YES 2.3 3.0 2.3 3.0 
XFN00132   AUX BLDG MCC-SWGR ROOM COOLING UNIT FAN 
 3.0 2.3 460 0 YES 1.5 2.0 1.5 2.0 YES 1.5 2.0 1.5 2.0 YES 1.5 2.0 1.5 2.0 
XIT05901   INSTRUMENT SUPPLY INVERTERS 
 10.0 8.5 480  0 N/A 6.7 7.9 6.7 7.9 N/A 6.7 7.9 6.7 7.9 N/A 6.7 7.9 6.7 7.9 
XIT05902   INSTRUMENT SUPPLY INVERTERS 

 10.0 8.5 480  0 N/A 4.1 4.8 4.1 4.8 N/A 4.1 4.8 4.1 4.8 N/A 4.1 4.8 4.1 4.8 
XMC1DA2Y  HTR SPACE HTRS FOR XMC1DA2Y 
 3.4 3.4 480 N/A N/A 3.4 3.4 3.4 3.4 N/A 3.4 3.4 3.4 3.4 N/A 3.4 3.4 3.4 3.4 
XPN00040  TRAIN A PUMP AUXILIARIES TRANSFER PNL-XPP0043C 
 5.0 4.3 480 0 YES 0.8 1.0 0.8 1.0 YES 0.8 1.0 0.8 1.0 YES 0.8 1.0 0.8 1.0 17 
XPN02023   REFLING WTR STRGE TNK & PIPNG HEAT TRACNG CNTRALZED CONT PAN 
 30.0 30.0 480  0 YES 22.7 22.7 22.7 22.7 YES 22.7 22.7 22.7 22.7 YES 22.7 22.7 22.7 22.7 
XPN02007   REAC MU WTR STRGE TANK&PIPING HEAT TRACING CENTRLZD CONTROL 
 20.0 20.0 480  0 YES 17.0 17.0 17.0 17.0 YES 17.0 17.0 17.0 17.0 YES 17.0 17.0 17.0 17.0 
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FSAR TABLE 8.3-3 PART A1 

Connected Automatic and Manual Loading and Unloading of the Diesel Generator 
Channel A 

 
 LARGE BREAK LOCA WITH A LOOP STEAM LINE BREAK WITH A LOOP LOSS OF OFFSITE POWER 
 Rated Load Data Load Injection Phase - 1/2 to 1 Hour Indefinite Recirc. (8) Short Term Phase - 2 Hours Long Term. (8) Hot Standby - 30 Hours Cold Shutdown (8) 
 <------------------------> Sequencer <-------------------------------> <--------------------> <-------------------------------> <--------------------> <-------------------------------> <--------------------> 
Tag Number Hp/kVA kW Volts (Sec.)  (9) Auto-Start Load kW Load kVA Load kW Load kVA Auto-Start Load kW Load kVA Load kW Load kVA Auto-Start Load kW Load kVA Load kW Load kVA Notes 

XMC1DA2Y (Continued) 
XPN02021   SODIUM HYDROXIDE SPRAY SYSTEM HEAT TRACING  CENTRLZD CONRL P 
 3.0 3.0 480  0 YES 0.0 0.0 0.0 0.0 YES 0.0 0.0 0.0 0.0 YES 0.0 0.0 0.0 0.0 
XPN07215A  480V PWR POST ACCIDENT ANALYZER SYSTEM 
 1.5 1.3 480 0 N/A 0.0 0.0 1.3 1.5 N/A 0.0 0.0 0.0 0.0 N/A 0.0 0.0 0.0 0.0 1 
XPP00013A   BORIC ACID PUMPS 
 15.5 13.2 460 0 NO 0.0 0.0 0.0 0.0 NO 0.0 0.0 0.0 0.0 NO 0.0 0.0 0.0 0.0 
XPP00043A  PP AUX OIL CHARGING/SI PUMP A AUXILIARY OIL PUMP ALOP1 
 2.0 1.7 460 0 YES 1.2 1.4 1.2 1.4 YES 1.2 1.4 1.2 1.4 YES 1.2 1.4 0.0 0.0 
XTF04006   SECURITY SYSTEM TRANSFER SWITCH (FEEDS XTF05014) 
 37.5 31.9 480  0 N/A 27.1 31.8 27.1 31.8 N/A 27.1 31.8 27.1 31.8 N/A 27.1 31.8 27.1 31.8 17 
XTF05032   480/240/120V XFMR FOR METEOROLOGICAL TOWER 
 6.0 5.1 480  0 N/A 4.6 5.4 4.6 5.4 N/A 4.6 5.4 4.6 5.4 N/A 4.6 5.4 4.6 5.4 
XTF08023A   XFMR FOR LIGHTING PANEL 23, ESSENTIAL PANEL, TRAIN A 
 15.0 12.8 480  0 N/A 7.6 9.0 7.6 9.0 N/A 7.6 9.0 7.6 9.0 N/A 7.6 9.0 7.6 9.0 

Total Load On Motor Control Center: XMC1DA2Y 142.1 166.8 143.4 168.3 142.1 166.8 139.8 163.8 142.1 166.8 138.6 162.4 

XMC1DA2Z 
APN08037A   LIGHTING PANEL #37, ESSENTIAL PANEL 
 45.0 38.3 480  0 N/A 2.5 3.0 2.5 3.0 N/A 2.5 3.0 2.5 3.0 N/A 2.5 3.0 2.5 3.0 
XAC00008A   AIR STARTING PACKAGE - DIESEL GEN. 
 15.0 12.8 460 0 YES 13.2 15.5 0.0 0.0 YES 13.2 15.5 0.0 0.0 YES 13.2 15.5 0.0 0.0 24 
XAC00008B   AIR STARTING PACKAGE - DIESEL GEN. 
 15.0 12.8 460 0 NO 0.0 0.0 0.0 0.0 NO 0.0 0.0 0.0 0.0 NO 0.0 0.0 0.0 0.0 
XFN00075A   DG AREA A VENTILATION AIR SUPPLY FAN A 
 30.0 24.7 460 0 YES 20.6 25.0 20.6 25.0 YES 20.6 25.0 20.6 25.0 YES 20.6 25.0 20.6 25.0 
XFN00075B   DG AREA A VENTILATION AIR SUPPLY FAN B 
 30.0 24.7 460 0 YES 20.6 25.0 20.6 25.0 YES 20.6 25.0 20.6 25.0 YES 20.6 25.0 20.6 25.0 
XMC1DA2Z  HTR SPACE HTRS FOR XMC1DA2Z 
 0.7 0.7 480 N/A N/A 0.7 0.7 0.7 0.7 N/A 0.7 0.7 0.7 0.7 N/A 0.7 0.7 0.7 0.7 

XPN00047   NO. 1A DIESEL POWER PANEL 
 56.0 47.6 480  0 N/A 47.6 56.0 47.6 56.0 N/A 47.6 56.0 47.6 56.0 N/A 47.6 56.0 47.6 56.0 
XPP00004A   DG FUEL OIL TRANSFER PUMP 4A 
 1.0 0.7 460 0 YES 0.4 0.6 0.4 0.6 YES 0.4 0.6 0.4 0.6 YES 0.4 0.6 0.4 0.6 
XPP00141A   DG FUEL OIL TRANSFER PUMP 141A 
 1.0 0.7 460 0 YES 0.4 0.6 0.4 0.6 YES 0.4 0.6 0.4 0.6 YES 0.4 0.6 0.4 0.6 
XPP00146A   DIESEL GENERATOR BLDG SUMP PUMP 
 2.0 1.7 460 0 NO 0.0 0.0 0.0 0.0 NO 0.0 0.0 0.0 0.0 NO 0.0 0.0 0.0 0.0 22 

Total Load On Motor Control Center: XMC1DA2Z 106.1 126.4 93.0 110.9 106.1 126.4 93.0 110.9 106.1 126.4 93.0 110.9 
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FSAR TABLE 8.3-3 PART A1 

Connected Automatic and Manual Loading and Unloading of the Diesel Generator 
Channel A 

 
 LARGE BREAK LOCA WITH A LOOP STEAM LINE BREAK WITH A LOOP LOSS OF OFFSITE POWER 
 Rated Load Data Load Injection Phase - 1/2 to 1 Hour Indefinite Recirc. (8) Short Term Phase - 2 Hours Long Term. (8) Hot Standby - 30 Hours Cold Shutdown (8) 
 <------------------------> Sequencer <-------------------------------> <--------------------> <-------------------------------> <--------------------> <-------------------------------> <--------------------> 
Tag Number Hp/kVA kW Volts (Sec.)  (9) Auto-Start Load kW Load kVA Load kW Load kVA Auto-Start Load kW Load kVA Load kW Load kVA Auto-Start Load kW Load kVA Load kW Load kVA Notes 

XMC1EA1X 
APN04006   SW BLDG POWER PANEL 1 
 60.0 60.0 480  0 N/A 17.0 17.0 17.0 17.0 N/A 17.0 17.0 17.0 17.0 N/A 17.0 17.0 17.0 17.0 
APN08031A   LIGHTING PANEL 31, ESSENTIAL PANEL, TRAIN A POWER FEED 
 10.0 8.5 480  0 N/A 6.0 7.0 6.0 7.0 N/A 6.0 7.0 6.0 7.0 N/A 6.0 7.0 6.0 7.0 
XFN00080A   SERVICE WATER BUILDING SUPPLY FAN A 
 50.0 41.9 460 0 YES 48.6 58.0 48.6 58.0 YES 48.6 58.0 48.6 58.0 YES 48.6 58.0 48.6 58.0 
XPP00147A   SERVICE WATER PUMP HOUSE SUMP PUMP 
 1.0 0.8 460 N/A NO 0.0 0.0 0.0 0.0 NO 0.0 0.0 0.0 0.0 NO 0.0 0.0 0.0 0.0 22 
XRS00002A   SW TRAVELING SCREEN A 
 1.0 0.8 460 0 NO 0.8 1.0 0.8 1.0 NO 0.8 1.0 0.8 1.0 NO 0.8 1.0 0.8 1.0 22 
XTF09016   RECEPTACLE PANEL 16 
 10.0 8.5 480  0 N/A 4.3 5.0 4.3 5.0 N/A 4.3 5.0 4.3 5.0 N/A 4.3 5.0 4.3 5.0 

Total Load On Motor Control Center: XMC1EA1X 76.7 88.0 76.7 88.0 76.7 88.0 76.7 88.0 76.7 88.0 76.7 88.0 

XMC1EC1X 
XRS00002C   SW TRAVELING SCREEN C 
 1.0 0.8 460 N/A NO 0.0 0.0 0.0 0.0 NO 0.0 0.0 0.0 0.0 NO 0.0 0.0 0.0 0.0 16,22 

Total Load On Motor Control Center: XMC1EC1X 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

XSW1DA 
MPP00001A   COMPONENT COOLING PUMP A MOTOR 
 600.0 548.4 6900 15 YES 502.7 550.0 502.7 550.0 YES 502.7 550.0 502.7 550.0 YES 502.7 550.0 502.7 550.0 2,11,30 
MPP00001C   COMPONENT COOLING PUMP C MOTOR 
 600.0 548.4 6900 N/A NO 0.0 0.0 0.0 0.0 NO 0.0 0.0 0.0 0.0 NO 0.0 0.0 0.0 0.0 16 
XPP00021A   EMERGENCY FEEDWATER PUMP A 
 600.0 495.0 6900 20 YES 453.8 550.0 0.0 0.0 YES 453.8 550.0 0.0 0.0 YES 453.8 550.0 0.0 0.0 11 
XPP00038A   REACTOR BUILDING SPRAY PUMP A 

 400.0 352.0 6900 N/A YES 352.0 400.0 369.6 420.0 YES 352.0 400.0 352.0 400.0 YES 0.0 0.0 0.0 0.0 3 
XPP00043A   CHARGING/SI PUMP A 
 900.0 829.8 6900 0 YES 811.4 880.0 811.4 880.0 YES 811.4 880.0 0.0 0.0 YES 682.3 740.0 0.0 0.0 14 
XPP00043C   CHARGING/SI PUMP C 
 900.0 829.8 6900 N/A NO 0.0 0.0 0.0 0.0 NO 0.0 0.0 0.0 0.0 NO 0.0 0.0 0.0 0.0 16 
XTF04101   PRESSURIZER HEATERS BACKUP GROUP 1 
 750.0 750.0 480 N/A  NO 0.0 0.0 0.0 0.0  NO 0.0 0.0 0.0 0.0  NO 537.0 537.0 0.0 0.0 1 

Total Load On Switchgear: XSW1DA 2119.8 2380.0 1683.7 1850.0 2119.8 2380.0 854.7 950.0 2175.8 2377.0 502.7 550.0 

RN 
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FSAR TABLE 8.3-3 PART A1 
Connected Automatic and Manual Loading and Unloading of the Diesel Generator 

Channel A 
 LARGE BREAK LOCA WITH A LOOP STEAM LINE BREAK WITH A LOOP LOSS OF OFFSITE POWER 
 Rated Load Data Load Injection Phase - 1/2 to 1 Hour Indefinite Recirc. (8) Short Term Phase - 2 Hours Long Term. (8) Hot Standby - 30 Hours Cold Shutdown (8) 
 <------------------------> Sequencer <-------------------------------> <--------------------> <-------------------------------> <--------------------> <-------------------------------> <--------------------> 
Tag Number Hp/kVA kW Volts (Sec.)  (9) Auto-Start Load kW Load kVA Load kW Load kVA Auto-Start Load kW Load kVA Load kW Load kVA Auto-Start Load kW Load kVA Load kW Load kVA Notes 
XSW1DA1 
APN01DA1   SWITCHGEAR XSW1DA1 DISTRIBUTION PANEL 
 10.0 8.5 480  0 N/A 7.6 9.0 7.6 9.0 N/A 7.6 9.0 7.6 9.0 N/A 7.6 9.0 7.6 9.0 
XFN00019A   AUXILIARY BUILDING CHARCOAL EXHAUST FAN A 
 125.0 106.3 460 N/A NO 0.0 0.0 106.3 125.0 NO 0.0 0.0 106.3 125.0 NO 106.3 125.0 106.3 125.0 1,26 
XFN00019C   AUXILIARY BUILDING CHARCOAL EXHAUST FAN C 
 125.0 106.3 460 N/A NO 0.0 0.0 0.0 0.0 NO 0.0 0.0 0.0 0.0 NO 0.0 0.0 0.0 0.0 
XFN00064A  MFN00096A REACTOR BUILDING COOLING UNIT FAN (MFN0096A) 
 275.0 244.5 460 N/A NO 0.0 0.0 0.0 0.0 NO 0.0 0.0 0.0 0.0 NO 0.0 0.0 0.0 0.0 
XFN00064A  MFN00097A REACTOR BUILDING COOLING UNIT FAN (MFN0097A) 
 75.0 58.4 460 25 YES 70.1 90.0 70.1 90.0 YES 70.1 90.0 70.1 90.0 YES 70.1 90.0 70.1 90.0 6,14,27 
XFN00065A  MFN00096C REACTOR BUILDING COOLING UNIT FAN (MFN0096C) 
 275.0 244.5 460 N/A NO 0.0 0.0 0.0 0.0 NO 0.0 0.0 0.0 0.0 NO 0.0 0.0 0.0 0.0 
XFN00065A  MFN00097C REACTOR BUILDING COOLING UNIT FAN (MFN0097C) 
 75.0 58.4 460 N/A NO 0.0 0.0 0.0 0.0 NO 0.0 0.0 0.0 0.0 NO 0.0 0.0 0.0 0.0 14,27 
XHX00001A   HVAC SYSTEM MECHANICAL WATER CHILLER A 
 321.0 288.9 460 30 YES 288.9 321.0 288.9 321.0 YES 288.9 321.0 288.9 321.0 YES 288.9 321.0 288.9 321.0 13 
XHX00001C  TRAIN A HVAC SYSTEM MECHANICAL WATER CHILLER C - LOAD FOR TRAIN A 
 321.0 288.9 460 N/A NO 0.0 0.0 0.0 0.0 NO 0.0 0.0 0.0 0.0 NO 0.0 0.0 0.0 0.0 16 
XPP00031A   RESIDUAL HEAT REMOVAL PUMP A 
 300.0 274.2 460 0 YES 260.5 285.0 274.2 300.0 YES 260.5 285.0 260.5 285.0 YES 260.5 285.0 274.2 300.0 
XPP00040A   REACTOR MAKE-UP WATER PUMP A 
 60.0 51.0 460 N/A NO 0.0 0.0 0.0 0.0 NO 0.0 0.0 0.0 0.0 NO 0.0 0.0 0.0 0.0 
XPP00045A   SERVICE WATER BOOSTER PUMP A 
 350.0 322.0 460 35 YES 230.0 250.0 230.0 250.0 YES 230.0 250.0 230.0 250.0 YES 230.0 250.0 0.0 0.0 7,14 

Total Load On Switchgear: XSW1DA1 857.2 955.0 977.1 1095.0 857.2 955.0 963.4 1080.0 963.4 1080.0 747.1 845.0 
XSW1DA2 
APN01DA2   SWITCHGEAR XSW1DA2 DISTRIBUTION PANEL 
 10.0 8.5 480  0 N/A 7.6 9.0 7.6 9.0 N/A 7.6 9.0 7.6 9.0 N/A 7.6 9.0 7.6 9.0 
XFN00023A   FUEL BUILDING EXHAUST FAN 23A 
 60.0 49.9 460 25 YES 46.5 56.0 46.5 56.0 YES 46.5 56.0 46.5 56.0 YES 46.5 56.0 46.5 56.0 
XHR00004A   HYDROGEN RECOMBINER A 
 75.0 75.0 480 N/A  NO 0.0 0.0 75.0 75.0  NO 0.0 0.0 0.0 0.0  NO 0.0 0.0 0.0 0.0 1,28 
XIT05936  TRAIN A INCOMING TRAIN A POWER 
 125.0 125.0 480  0 N/A 60.4 60.4 60.4 60.4 N/A 60.4 60.4 60.4 60.4 N/A 60.4 60.4 60.4 60.4 15 
XPP00032A   SPENT FUEL PIT COOLING PUMP A 
 75.0 63.0 460 N/A NO 0.0 0.0 50.4 60.0 NO 0.0 0.0 50.4 60.0 NO 50.4 60.0 50.4 60.0 1,29 
XPP00048A   CHILLED WATER PUMP A 
 60.0 55.8 460 10 YES 44.6 48.0 44.6 48.0 YES 44.6 48.0 44.6 48.0 YES 44.6 48.0 44.6 48.0 13 
XPP00048C  TRAIN A CHILLED WATER PUMP C - LOAD FOR TRAIN A 
 50.0 46.0 460 N/A NO 0.0 0.0 0.0 0.0 NO 0.0 0.0 0.0 0.0 NO 0.0 0.0 0.0 0.0 16 
XSW1DA2 BUS  
 1.8 0.0 480 N/A  0.0 1.8 0.0 1.8  0.0 1.8 0.0 1.8  0.0 1.8 0.0 1.8 

Total Load On Switchgear: XSW1DA2 159.3 175.3 284.7 310.3 159.3 175.3 209.7 235.3 209.7 235.3 209.7 235.3 

RN 
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FSAR TABLE 8.3-3 PART A1 

Connected Automatic and Manual Loading and Unloading of the Diesel Generator 
Channel A 

 
 LARGE BREAK LOCA WITH A LOOP STEAM LINE BREAK WITH A LOOP LOSS OF OFFSITE POWER 
 Rated Load Data Load Injection Phase - 1/2 to 1 Hour Indefinite Recirc. (8) Short Term Phase - 2 Hours Long Term. (8) Hot Standby - 30 Hours Cold Shutdown (8) 
 <------------------------> Sequencer <-------------------------------> <--------------------> <-------------------------------> <--------------------> <-------------------------------> <--------------------> 
Tag Number Hp/kVA kW Volts (Sec.)  (9) Auto-Start Load kW Load kVA Load kW Load kVA Auto-Start Load kW Load kVA Load kW Load kVA Auto-Start Load kW Load kVA Load kW Load kVA Notes 

XSW1EA 
MPP00039A   SERVICE WATER PUMP A MOTOR 
 700.0 645.4 6900 10 YES 599.3 650.0 599.3 650.0 YES 599.3 650.0 599.3 650.0 YES 599.3 650.0 599.3 650.0 12 
MPP00039C  TRAIN A SERVICE WATER PUMP C MOTOR - LOAD FOR TRAIN A 
 700.0 645.4 6900 N/A NO 0.0 0.0 0.0 0.0 NO 0.0 0.0 0.0 0.0 NO 0.0 0.0 0.0 0.0 16 

Total Load On Switchgear: XSW1EA 599.3 650.0 599.3 650.0 599.3 650.0 599.3 650.0 599.3 650.0 599.3 650.0 

XSW1EA1 
APN01EA1   SWITCHGEAR XSW1EA1 DISTRIBUTION PANEL 
 10.0 8.5 480  0 N/A 7.6 9.0 7.6 9.0 N/A 7.6 9.0 7.6 9.0 N/A 7.6 9.0 7.6 9.0 

Total Load On Switchgear: XSW1EA1 7.6 9.0 7.6 9.0 7.6 9.0 7.6 9.0 7.6 9.0 7.6 9.0 
Subtotal Load On The Diesel Generator: 4251.5 4790.5 4075.0 4551.5 4251.5 4790.5 3171.5 3577.1 4496.9 5010.5 2553.4 2882.7 

 Cable Losses: 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 
 Transformer Losses: 30.0 30.0 30.0 30.0 30.0 30.0 30.0 30.0 30.0 30.0 30.0 30.0 
 Generator Exciter Load: 29.0 34.0 29.0 34.0 29.0 34.0 29.0 34.0 29.0 34.0 29.0 34.0 

Total Generator Load With Optional Loads: 4320.5 4864.5 4144.0 4625.5 4320.5 4864.5 3240.5 3651.1 4565.9 5084.5 2622.4 2956.7 10 
 Optional Loads: 0.0 0.0 287.8 324.5 0.0 0.0 211.5 248.0 748.5 785.0 211.5 248.0 

Total Generator Load Without Optional Loads: 4320.5 4864.5 3856.3 4301.0 4320.5 4864.5 3029.0 3403.0 3817.4 4299.5 2410.9 2708.6 
 
Total Records Printed:  93 

 
 
 
RN 
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FSAR TABLE 8.3-3 PART A1 

Connected Automatic and Manual Loading and Unloading of the Diesel Generator 
Channel A 

 
 
Notes: 
 

1 This is an optional load which can be started manually.  It may be added if the DG loading conditions permit, and this load was not considered for fuel oil storage requirements since it is not a required load. 

2 The pump is normally in low speed but is assumed to be auto-started in high speed.  The speed change switch is manually operated.  The pump will be operated in high speed for approximately 8 hours  
for  the first 7 days following a DBE.  If both DGs are running, only one train's pump will be in high speed during the plant shutdown. 

3 The pump starts on receipt of a spray initiation signal. 

4 The motor is not required for the accident scenarios but the motor will be running as it is not locked out by the load sequencer. 

5 The motor is running in the Hot Standby scenario as the SWBP is automatically started by the load sequencer. 

6 The motor is not required for the LOOP - Hot standby / Cold shutdown scenarios but is auto started by the load sequencer and expected to remain on for air circulation related purposes. 

7 The motor is not required for the LOOP - Hot standby scenario but is auto started by the load sequencer. 

8 The equipment is required to be operable for six months following an accident. 

9 Time 0 indicates the emergency diesel generator has started and reached no load speed and voltage, at which the circuit breaker connecting to the 7200 volt bus has closed. 

10 Total includes the RHR pump and all manual loads whose application will be limited so that neither the 2 hour rating (4676 kW) is exceeded for more than 2 hours nor the continuous rating of 4250 kW is exceeded. 

11 The required safety function is for emergency core cooling. 

12 The required safety function is for emergency core cooling and containment cooling. 

13 The required safety function is for equipment area cooling. 

14 The required safety function is for containment cooling. 

15 This inverter is assumed to be running on this diesel generator.  It is fed via a manual switchgear breaker. 

16 The "C" train equipment is assumed to be not running as the normal train equipment is running. 

17 This equipment is assumed to be supplied from this diesel generator. 

18 Generator efficiency is assumed to be taken into account by the diesel manufacturer as the load limit is based on generator output kW (including the exciter) as monitored at the MCB. 

19 The dc powered oil pumps associated with the turning gear are included in the battery charger loads. 

20 For the Auto-Start columns, YES means the load is able to automatically start based on its control circuitry,  NO means it does not, and N/A means the load is continuous and not subject to starting and stopping. 

21 The normal battery charger is assumed in service. 

22 The load is locked out on receipt of an SI signal. 

23 The fan runs only when the EFWP is running. 

24 The compressor runs only to recharge the air start system.  It is assumed to be running in the first hour only. 

25 XTG00001 will be running less than 24 hours total during the 7 days following a DBE. 

26 The fan is expected to be manually started within the first 30 hours and is therefore shown as a load for the LOOP/Hot Standby mode. 

27 Only 1 out of 2 RBCU fans is required to run post accident as selected. 

28 The H2 recombiner will be operated as needed to support post accident response. 

29 The pump will be operated as needed to maintain spent fuel pool temperatures within acceptable limits. 

30 The component cooling water pump slow speed ratings are 250hp, .8094 PF, .9114 Efficiency, and 250kVA. 
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FSAR TABLE 8.3-3 PART A2 
BASIS FOR DIESEL GENERATOR FUEL OIL CONSUMPTION 

Connected Automatic and Manual Loading and Unloading of the Diesel Generator 
Channel A 

 
 LARGE BREAK LOCA WITH A LOOP STEAM LINE BREAK WITH A LOOP LOSS OF OFFSITE POWER 
 Rated Load Data (9) Injection Phase - 1/2 to 1 Hour Indefinite Recirc. (8) Short Term Phase - 2 Hours Long Term. (8) Hot Standby - 30 Hours Cold Shutdown (8) 
 <-----------------------------------> Load (20) <-------------------------------------> <------------------------------------> <-------------------------------------> <------------------------------------> <-------------------------------------> <------------------------------------> 
 Hp/kVA kVA PF Seq Auto (31) (32) (33) (31) (32) (33) (31) (32) (33) (31) (32) (33) (31) (32) (33) (31) (32) (33) 
Tag Number Volts kW Eff (Sec.) Start Bhp/kVA kW kVA Bhp/kVA kW kVA Bhp/kVA kW kVA Bhp/kVA kW kVA Bhp/kVA kW kVA Bhp/kVA kW kVA Notes 

XMC1B1X 
XTG00001   TURBINE TURNING GEAR 
 60.0 57.0 0.870 N/A NO 0.0 0.0 0.0 63.0 52.0 59.8 0.0 0.0 0.0 63.0 52.0 59.8 63.0 52.0 59.8 63.0 52.0 59.8 1,25 
 460 49.6 0.903 
Total Load On Motor Control Center: XMC1B1X 0.0 0.0 52.0 59.8 0.0 0.0 52.0 59.8 52.0 59.8 52.0 59.8 

XMC1DA2X 
APN08004A   LIGHTING PANEL #4, ESSENTIAL PANEL, TRAIN A 
 10.0 10.0 0.850  0 N/A 4.0 3.4 4.0 4.0 3.4 4.0 4.0 3.4 4.0 4.0 3.4 4.0 4.0 3.4 4.0 4.0 3.4 4.0 
 480 8.5 
APN08012A   LIGHTING PANEL #13, ESSENTIAL PANEL, TRAIN A 
 30.0 30.0 0.850  0 N/A 27.0 22.9 27.0 27.0 22.9 27.0 27.0 22.9 27.0 27.0 22.9 27.0 2.0 1.7 2.0 27.0 22.9 27.0 
 480 25.5 
APN08034   LIGHTING PANEL #34, ESSENTIAL PANEL 
 65.0 65.0 0.850  0 N/A 18.0 15.3 18.0 18.0 15.3 18.0 18.0 15.3 18.0 18.0 15.3 18.0 18.0 15.3 18.0 18.0 15.3 18.0 
 480 55.3 
APN08035A   LIGHTING PANEL #35, ESSENTIAL PANEL (TRAIN A POWER FEED) 
 10.0 10.0 0.850  0 N/A 5.0 4.3 5.0 5.0 4.3 5.0 5.0 4.3 5.0 5.0 4.3 5.0 5.0 4.3 5.0 5.0 4.3 5.0 
 480 8.5 
APN08053A   ESSENTIAL OUTDOOR LTG. PNL A 
 49.0 49.0 0.850  0 N/A 49.0 41.6 49.0 49.0 41.6 49.0 49.0 41.6 49.0 49.0 41.6 49.0 49.0 41.6 49.0 49.0 41.6 49.0 
 480 41.6 
XBC1A   DC 1A BATTERY CHARGER 
 43.3 43.3 0.750  0 N/A 10.1 7.6 10.1 10.1 7.6 10.1 10.1 7.6 10.1 10.1 7.6 10.1 10.1 7.6 10.1 10.1 7.6 10.1 
 480 32.5 
XFN00026   CONTROLLED ACCESS COOLING SUPPLY FAN MOTOR 
 15.0 15.2 0.850 N/A NO 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 22 
 460 12.9 0.865 
XFN00028A   CONTROLLED ACCESS EXHAUST FAN A 
 50.0 48.5 0.850 N/A NO 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 22 
 460 41.3 0.904 
XFN00030A   CONT RM EMERGENCY FILTERING SYS FAN A 
 40.0 39.3 0.828 0 YES 40.0 32.5 39.3 40.0 32.5 39.3 40.0 32.5 39.3 40.0 32.5 39.3 40.0 32.5 39.3 0.0 0.0 0.0 
 460 32.5 0.918 
XFN00032A   CONTROL ROOM COOLING UNIT A FAN 
 25.0 25.5 0.830 0 YES 18.0 15.3 18.4 18.0 15.3 18.4 18.0 15.3 18.4 18.0 15.3 18.4 18.0 15.3 18.4 18.0 15.3 18.4 
 460 21.2 0.880 
XFN00036A   RELAY ROOM SUPPLY FAN A 
 15.0 15.6 0.830 0 YES 11.0 9.5 11.4 11.0 9.5 11.4 11.0 9.5 11.4 11.0 9.5 11.4 11.0 9.5 11.4 11.0 9.5 11.4 
 460 12.9 0.865 
XFN00038A   BATT&CHG RM AIR HANDLING UNIT A SUP FAN 
 10.0 10.7 0.820 0 YES 7.0 6.1 7.5 7.0 6.1 7.5 7.0 6.1 7.5 7.0 6.1 7.5 7.0 6.1 7.5 7.0 6.1 7.5 
 460 8.8 0.850 
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FSAR TABLE 8.3-3 PART A2 
BASIS FOR DIESEL GENERATOR FUEL OIL CONSUMPTION 

Connected Automatic and Manual Loading and Unloading of the Diesel Generator 
Channel A 

 
 LARGE BREAK LOCA WITH A LOOP STEAM LINE BREAK WITH A LOOP LOSS OF OFFSITE POWER 
 Rated Load Data (9) Injection Phase - 1/2 to 1 Hour Indefinite Recirc. (8) Short Term Phase - 2 Hours Long Term. (8) Hot Standby - 30 Hours Cold Shutdown (8) 
 <-----------------------------------> Load (20) <-------------------------------------> <------------------------------------> <-------------------------------------> <------------------------------------> <-------------------------------------> <------------------------------------> 
 Hp/kVA kVA PF Seq Auto (31) (32) (33) (31) (32) (33) (31) (32) (33) (31) (32) (33) (31) (32) (33) (31) (32) (33) 
Tag Number Volts kW Eff (Sec.) Start Bhp/kVA kW kVA Bhp/kVA kW kVA Bhp/kVA kW kVA Bhp/kVA kW kVA Bhp/kVA kW kVA Bhp/kVA kW kVA Notes 

XMC1DA2X (Continued) 
XFN00039A   BATTERY ROOM EXHAUST FAN A 
 5.0 5.5 0.850 0 YES 0.6 0.6 0.7 0.6 0.6 0.7 0.6 0.6 0.7 0.6 0.6 0.7 0.6 0.6 0.7 0.6 0.6 0.7 
 460 4.7 0.800 
XFN00041A   COMPUTER ROOM SUPPLY FAN A (UNIT 1) 
 5.0 5.3 0.850 N/A NO 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 22 
 460 4.5 0.831 
XFN00050   ESF SWGR ROOM 1DA AH UNIT SUPPLY FAN 
 25.0 25.5 0.830 0 YES 9.0 7.6 9.2 9.0 7.6 9.2 9.0 7.6 9.2 9.0 7.6 9.2 9.0 7.6 9.2 9.0 7.6 9.2 
 460 21.2 0.880 
XFN00055   CONTROL ACCESS LAB HOOD SUPPLY FAN 
 5.0 5.3 0.850 N/A NO 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 22 
 460 4.5 0.831 
XFN00081A   SW BSTR PUMP AREA AH UNIT A SUPPLY FAN 
 3.0 3.7 0.760 0 YES 3.0 2.8 3.7 3.0 2.8 3.7 3.0 2.8 3.7 3.0 2.8 3.7 3.0 2.8 3.7 0.0 0.0 0.0 5 
 460 2.8 0.799 
XFN00083A   EMER FW PUMP AREA AH UNIT A SUPPLY FAN 
 5.0 6.2 0.720 0 YES 3.0 2.7 3.7 0.0 0.0 0.0 3.0 2.7 3.7 0.0 0.0 0.0 3.0 2.7 3.7 0.0 0.0 0.0 23 
 460 4.5 0.831 
XFN00087A   CONTROLLED ACCESS LAB HOOD EXHAUST FAN A 
 5.0 5.3 0.850 N/A NO 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 22 
 460 4.5 0.831 
XFN00106A   SPEED SWITCH ROOMS AH UNIT A SUPPLY FAN 
 10.0 10.7 0.820 0 YES 7.0 6.1 7.5 7.0 6.1 7.5 7.0 6.1 7.5 7.0 6.1 7.5 7.0 6.1 7.5 7.0 6.1 7.5 
 460 8.8 0.850 
XHX00001A  CNTRL PWR HVAC SYSTEM MECHANICAL WATER CHILLER A 
 15.0 15.0 0.850 0 N/A 7.5 6.4 7.5 7.5 6.4 7.5 7.5 6.4 7.5 7.5 6.4 7.5 7.5 6.4 7.5 7.5 6.4 7.5 
 480 12.8 
XHX00001C  CNTRL PWR HVAC SYSTEM MECH. WATER CHILLER C CHANNEL A 
 15.0 15.0 0.850 0 N/A 7.5 6.4 7.5 7.5 6.4 7.5 7.5 6.4 7.5 7.5 6.4 7.5 7.5 6.4 7.5 7.5 6.4 7.5 
 480 12.8 
XTF09005A   RECEPTACLE TRANSFORMER #5 
 10.0 10.0 0.850  0 N/A 5.0 4.3 5.0 5.0 4.3 5.0 5.0 4.3 5.0 5.0 4.3 5.0 5.0 4.3 5.0 5.0 4.3 5.0 
 480 8.5 
XTF1FA   XFMR FOR 120V AC NSSS INSTR. MAIN DISTR. PNL 1FA 
 25.0 25.0 0.850  0 N/A 8.3 7.1 8.3 8.3 7.1 8.3 8.3 7.1 8.3 8.3 7.1 8.3 8.3 7.1 8.3 8.3 7.1 8.3 
 480 21.3 
Total Load On Motor Control Center: XMC1DA2X 202.4 242.8 199.8 239.1 202.4 242.8 199.8 239.1 181.2 217.8 164.5 196.1 
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FSAR TABLE 8.3-3 PART A2 
BASIS FOR DIESEL GENERATOR FUEL OIL CONSUMPTION 

Connected Automatic and Manual Loading and Unloading of the Diesel Generator 
Channel A 

 
 LARGE BREAK LOCA WITH A LOOP STEAM LINE BREAK WITH A LOOP LOSS OF OFFSITE POWER 
 Rated Load Data (9) Injection Phase - 1/2 to 1 Hour Indefinite Recirc. (8) Short Term Phase - 2 Hours Long Term. (8) Hot Standby - 30 Hours Cold Shutdown (8) 
 <-----------------------------------> Load (20) <-------------------------------------> <------------------------------------> <-------------------------------------> <------------------------------------> <-------------------------------------> <------------------------------------> 
 Hp/kVA kVA PF Seq Auto (31) (32) (33) (31) (32) (33) (31) (32) (33) (31) (32) (33) (31) (32) (33) (31) (32) (33) 
Tag Number Volts kW Eff (Sec.) Start Bhp/kVA kW kVA Bhp/kVA kW kVA Bhp/kVA kW kVA Bhp/kVA kW kVA Bhp/kVA kW kVA Bhp/kVA kW kVA Notes 

XMC1DA2Y 
IRM00003   RADIATION MONITORING MAIN PLANT VENT EXHAUST PUMP 1 
 1.0 1.3 0.750 0 YES 1.0 1.0 1.3 1.0 1.0 1.3 1.0 1.0 1.3 1.0 1.0 1.3 1.0 1.0 1.3 1.0 1.0 1.3 4 
 460 1.0 0.765 
IRM00004   RADIATION MONITORING REACTOR BUILDING PURGE EXHAUST PUMP 
 1.0 1.3 0.750 0 YES 1.0 1.0 1.3 1.0 1.0 1.3 1.0 1.0 1.3 1.0 1.0 1.3 1.0 1.0 1.3 1.0 1.0 1.3 4 
 460 1.0 0.765 
XBC1A-1B  TRAIN A DC 1A-1B BACKUP BATTERY CHRG 
 43.3 43.3 0.750 N/A NO 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 21 
 480 32.5 
XBC1X   BATTERY CHARGER 1X 
 86.7 86.7 0.750  0 N/A 52.0 39.0 52.0 52.0 39.0 52.0 52.0 39.0 52.0 52.0 39.0 52.0 52.0 39.0 52.0 52.0 39.0 52.0 19 
 480 65.0 
XFN00046A   CHARGING/SI PUMP RM 1 COOLING UNIT FAN 
 3.0 3.7 0.760 0 YES 3.0 2.8 3.7 3.0 2.8 3.7 3.0 2.8 3.7 0.0 0.0 0.0 3.0 2.8 3.7 0.0 0.0 0.0 
 460 2.8 0.799 
XFN00049A   RHR/SPRAY PUMP ROOM 1 COOLING UNIT FAN 
 3.0 3.7 0.760 0 YES 3.0 2.8 3.7 3.0 2.8 3.7 3.0 2.8 3.7 3.0 2.8 3.7 3.0 2.8 3.7 3.0 2.8 3.7 
 460 2.8 0.799 
XFN00132   AUX BLDG MCC-SWGR ROOM COOLING UNIT FAN 
 3.0 3.7 0.760 0 YES 2.0 1.9 2.5 2.0 1.9 2.5 2.0 1.9 2.5 2.0 1.9 2.5 2.0 1.9 2.5 2.0 1.9 2.5 
 460 2.8 0.799 
XIT05901   INSTRUMENT SUPPLY INVERTERS 
 10.0 10.0 0.850  0 N/A 7.9 6.7 7.9 7.9 6.7 7.9 7.9 6.7 7.9 7.9 6.7 7.9 7.9 6.7 7.9 7.9 6.7 7.9 
 480 8.5 
XIT05902   INSTRUMENT SUPPLY INVERTERS 
 10.0 10.0 0.850  0 N/A 4.8 4.1 4.8 4.8 4.1 4.8 4.8 4.1 4.8 4.8 4.1 4.8 4.8 4.1 4.8 4.8 4.1 4.8 
 480 8.5 
XMC1DA2Y  HTR SPACE HTRS FOR XMC1DA2Y 
 3.4 3.4 1.000 N/A N/A 3.4 3.4 3.4 3.4 3.4 3.4 3.4 3.4 3.4 3.4 3.4 3.4 3.4 3.4 3.4 3.4 3.4 3.4 
 480 3.4 
XPN00040  TRAIN A PUMP AUXILIARIES TRANSFER PNL-XPP0043C 
 5.0 5.0 0.850 0 YES 1.0 0.8 1.0 1.0 0.8 1.0 1.0 0.8 1.0 1.0 0.8 1.0 1.0 0.8 1.0 1.0 0.8 1.0 17 
 480 4.3 
XPN02023   REFLING WTR STRGE TNK & PIPNG HEAT TRACNG CNTRALZED CONT PAN 
 30.0 30.0 1.000  0 YES 22.7 22.7 22.7 22.7 22.7 22.7 22.7 22.7 22.7 22.7 22.7 22.7 22.7 22.7 22.7 22.7 22.7 22.7 
 480 30.0 
XPN02007   REAC MU WTR STRGE TANK&PIPING HEAT TRACING CENTRLZD CONTROL 
 20.0 20.0 1.000  0 YES 17.0 17.0 17.0 17.0 17.0 17.0 17.0 17.0 17.0 17.0 17.0 17.0 17.0 17.0 17.0 17.0 17.0 17.0 
 480 20.0 
XPN02021   SODIUM HYDROXIDE SPRAY SYSTEM HEAT TRACING  CENTRLZD CONRL P 
 3.0 3.0 1.000  0 YES 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
 480 3.0 
XPN07215A  480V PWR POST ACCIDENT ANALYZER SYSTEM 
 1.5 1.5 0.850 0 N/A 0.0 0.0 0.0 1.5 1.3 1.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1 
 480 1.3 
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 8.3-57 Reformatted 
  May 2018 

FSAR TABLE 8.3-3 PART A2 
BASIS FOR DIESEL GENERATOR FUEL OIL CONSUMPTION 

Connected Automatic and Manual Loading and Unloading of the Diesel Generator 
Channel A 

 
 LARGE BREAK LOCA WITH A LOOP STEAM LINE BREAK WITH A LOOP LOSS OF OFFSITE POWER 
 Rated Load Data (9) Injection Phase - 1/2 to 1 Hour Indefinite Recirc. (8) Short Term Phase - 2 Hours Long Term. (8) Hot Standby - 30 Hours Cold Shutdown (8) 
 <-----------------------------------> Load (20) <-------------------------------------> <------------------------------------> <-------------------------------------> <------------------------------------> <-------------------------------------> <------------------------------------> 
 Hp/kVA kVA PF Seq Auto (31) (32) (33) (31) (32) (33) (31) (32) (33) (31) (32) (33) (31) (32) (33) (31) (32) (33) 
Tag Number Volts kW Eff (Sec.) Start Bhp/kVA kW kVA Bhp/kVA kW kVA Bhp/kVA kW kVA Bhp/kVA kW kVA Bhp/kVA kW kVA Bhp/kVA kW kVA Notes 

XMC1DA2Y (Continued) 
XPP00013A   BORIC ACID PUMPS 
 15.5 15.7 0.850 0 NO 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
 460 13.4 0.865 
XPP00043A  PP AUX OIL CHARGING/SI PUMP A AUXILIARY OIL PUMP ALOP1 
 2.0 2.2 0.850 0 YES 1.4 1.3 1.5 1.4 1.3 1.5 1.4 1.3 1.5 1.4 1.3 1.5 1.4 1.3 1.5 0.0 0.0 0.0 
 460 1.8 0.808 
XTF04006   SECURITY SYSTEM TRANSFER SWITCH (FEEDS XTF05014) 
 37.5 37.5 0.850  0 N/A 31.8 27.1 31.8 31.8 27.1 31.8 31.8 27.1 31.8 31.8 27.1 31.8 31.8 27.1 31.8 31.8 27.1 31.8 17 
 480 31.9 
XTF05032   480/240/120V XFMR FOR METEOROLOGICAL TOWER 
 6.0 6.0 0.850  0 N/A 5.4 4.6 5.4 5.4 4.6 5.4 5.4 4.6 5.4 5.4 4.6 5.4 5.4 4.6 5.4 5.4 4.6 5.4 
 480 5.1 
XTF08023A   XFMR FOR LIGHTING PANEL 23, ESSENTIAL PANEL, TRAIN A 
 15.0 15.0 0.850  0 N/A 9.0 7.6 9.0 9.0 7.6 9.0 9.0 7.6 9.0 9.0 7.6 9.0 9.0 7.6 9.0 9.0 7.6 9.0 
 480 12.8 
Total Load On Motor Control Center: XMC1DA2Y 144.0 169.3 145.3 170.8 144.0 169.3 141.2 165.6 144.0 169.3 140.0 164.1 

XMC1DA2Z 
APN08037A   LIGHTING PANEL #37, ESSENTIAL PANEL 
 45.0 45.0 0.850  0 N/A 3.0 2.5 3.0 3.0 2.5 3.0 3.0 2.5 3.0 3.0 2.5 3.0 3.0 2.5 3.0 3.0 2.5 3.0 
 480 38.3 
XAC00008A   AIR STARTING PACKAGE - DIESEL GEN. 
 15.0 15.2 0.850 0 YES 15.5 13.4 15.7 0.0 0.0 0.0 15.5 13.4 15.7 0.0 0.0 0.0 15.5 13.4 15.7 0.0 0.0 0.0 24 
 460 12.9 0.865 
XAC00008B   AIR STARTING PACKAGE - DIESEL GEN. 
 15.0 15.2 0.850 0 NO 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
 460 12.9 0.865 
XFN00075A   DG AREA A VENTILATION AIR SUPPLY FAN A 
 30.0 30.4 0.824 0 YES 25.0 20.9 25.3 25.0 20.9 25.3 25.0 20.9 25.3 25.0 20.9 25.3 25.0 20.9 25.3 25.0 20.9 25.3 
 460 25.0 0.894 
XFN00075B   DG AREA A VENTILATION AIR SUPPLY FAN B 
 30.0 30.4 0.824 0 YES 25.0 20.9 25.3 25.0 20.9 25.3 25.0 20.9 25.3 25.0 20.9 25.3 25.0 20.9 25.3 25.0 20.9 25.3 
 460 25.0 0.894 
XMC1DA2Z  HTR SPACE HTRS FOR XMC1DA2Z 
 0.7 0.7 1.000 N/A N/A 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 
 480 0.7 
XPN00047   NO. 1A DIESEL POWER PANEL 
 56.0 56.0 0.850  0 N/A 56.0 47.6 56.0 56.0 47.6 56.0 56.0 47.6 56.0 56.0 47.6 56.0 56.0 47.6 56.0 56.0 47.6 56.0 
 480 47.6 
XPP00004A   DG FUEL OIL TRANSFER PUMP 4A 
 1.0 1.4 0.720 0 YES 0.6 0.6 0.8 0.6 0.6 0.8 0.6 0.6 0.8 0.6 0.6 0.8 0.6 0.6 0.8 0.6 0.6 0.8 
 460 1.0 0.765 
XPP00141A   DG FUEL OIL TRANSFER PUMP 141A 
 1.0 1.4 0.720 0 YES 0.6 0.6 0.8 0.6 0.6 0.8 0.6 0.6 0.8 0.6 0.6 0.8 0.6 0.6 0.8 0.6 0.6 0.8 
 460 1.0 0.765 
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 8.3-58 Reformatted 
  May 2018 

FSAR TABLE 8.3-3 PART A2 
BASIS FOR DIESEL GENERATOR FUEL OIL CONSUMPTION 

Connected Automatic and Manual Loading and Unloading of the Diesel Generator 
Channel A 

 
 LARGE BREAK LOCA WITH A LOOP STEAM LINE BREAK WITH A LOOP LOSS OF OFFSITE POWER 
 Rated Load Data (9) Injection Phase - 1/2 to 1 Hour Indefinite Recirc. (8) Short Term Phase - 2 Hours Long Term. (8) Hot Standby - 30 Hours Cold Shutdown (8) 
 <-----------------------------------> Load (20) <-------------------------------------> <------------------------------------> <-------------------------------------> <------------------------------------> <-------------------------------------> <------------------------------------> 
 Hp/kVA kVA PF Seq Auto (31) (32) (33) (31) (32) (33) (31) (32) (33) (31) (32) (33) (31) (32) (33) (31) (32) (33) 
Tag Number Volts kW Eff (Sec.) Start Bhp/kVA kW kVA Bhp/kVA kW kVA Bhp/kVA kW kVA Bhp/kVA kW kVA Bhp/kVA kW kVA Bhp/kVA kW kVA Notes 

XMC1DA2Z (Continued) 
XPP00146A   DIESEL GENERATOR BLDG SUMP PUMP 
 2.0 2.2 0.850 0 NO 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 22 
 460 1.8 0.808 
Total Load On Motor Control Center: XMC1DA2Z 107.1 127.7 93.8 112.0 107.1 127.7 93.8 112.0 107.1 127.7 93.8 112.0 
XMC1EA1X 
APN04006   SW BLDG POWER PANEL 1 
 60.0 60.0 1.000  0 N/A 17.0 17.0 17.0 17.0 17.0 17.0 17.0 17.0 17.0 17.0 17.0 17.0 17.0 17.0 17.0 17.0 17.0 17.0 
 480 60.0 
APN08031A   LIGHTING PANEL 31, ESSENTIAL PANEL, TRAIN A POWER FEED 
 10.0 10.0 0.850  0 N/A 7.0 6.0 7.0 7.0 6.0 7.0 7.0 6.0 7.0 7.0 6.0 7.0 7.0 6.0 7.0 7.0 6.0 7.0 
 480 8.5 
XFN00080A   SERVICE WATER BUILDING SUPPLY FAN A 
 50.0 48.6 0.838 0 YES 58.0 47.2 56.4 58.0 47.2 56.4 58.0 47.2 56.4 58.0 47.2 56.4 58.0 47.2 56.4 58.0 47.2 56.4 
 460 40.7 0.916 
XPP00147A   SERVICE WATER PUMP HOUSE SUMP PUMP 
 1.0 1.1 0.850 N/A NO 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 22 
 460 1.0 0.765 
XRS00002A   SW TRAVELING SCREEN A 
 1.0 1.1 0.850 0 NO 1.0 1.0 1.1 1.0 1.0 1.1 1.0 1.0 1.1 1.0 1.0 1.1 1.0 1.0 1.1 1.0 1.0 1.1 22 
 460 1.0 0.765  
XTF09016   RECEPTACLE PANEL 16 
 10.0 10.0 0.850  0 N/A 5.0 4.3 5.0 5.0 4.3 5.0 5.0 4.3 5.0 5.0 4.3 5.0 5.0 4.3 5.0 5.0 4.3 5.0 
 480 8.5 
Total Load On Motor Control Center: XMC1EA1X 75.4 86.5 75.4 86.5 75.4 86.5 75.4 86.5 75.4 86.5 75.4 86.5 
XMC1EC1X 
XRS00002C   SW TRAVELING SCREEN C 
 1.0 1.1 0.850 N/A NO 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 16,22 
 460 1.0 0.765 
Total Load On Motor Control Center: XMC1EC1X 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
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 8.3-59 Reformatted 
  May 2018 

FSAR TABLE 8.3-3 PART A2 
BASIS FOR DIESEL GENERATOR FUEL OIL CONSUMPTION 

Connected Automatic and Manual Loading and Unloading of the Diesel Generator 
Channel A 

 
 LARGE BREAK LOCA WITH A LOOP STEAM LINE BREAK WITH A LOOP LOSS OF OFFSITE POWER 
 Rated Load Data (9) Injection Phase - 1/2 to 1 Hour Indefinite Recirc. (8) Short Term Phase - 2 Hours Long Term. (8) Hot Standby - 30 Hours Cold Shutdown (8) 
 <-----------------------------------> Load (20) <-------------------------------------> <------------------------------------> <-------------------------------------> <------------------------------------> <-------------------------------------> <------------------------------------> 
 Hp/kVA kVA PF Seq Auto (31) (32) (33) (31) (32) (33) (31) (32) (33) (31) (32) (33) (31) (32) (33) (31) (32) (33) 
Tag Number Volts kW Eff (Sec.) Start Bhp/kVA kW kVA Bhp/kVA kW kVA Bhp/kVA kW kVA Bhp/kVA kW kVA Bhp/kVA kW kVA Bhp/kVA kW kVA Notes 

XSW1DA 
MPP00001A   COMPONENT COOLING PUMP A MOTOR 
 600.0 535.6 0.914 15 YES 550.0 448.8 491.0 550.0 448.8 491.0 550.0 448.8 491.0 550.0 448.8 491.0 550.0 448.8 491.0 550.0 448.8 491.0 2,11,30 
 6900 489.6 0.914 
MPP00001C   COMPONENT COOLING PUMP C MOTOR 
 600.0 535.6 0.914 N/A NO 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 16 
 6900 489.6 0.914 
XPP00021A   EMERGENCY FEEDWATER PUMP A 
 600.0 587.8 0.825 20 YES 550.0 444.5 538.8 0.0 0.0 0.0 550.0 444.5 538.8 0.0 0.0 0.0 550.0 444.5 538.8 0.0 0.0 0.0 11 
 6900 484.9 0.923 
XPP00038A   REACTOR BUILDING SPRAY PUMP A 
 400.0 367.0 0.880 N/A YES 400.0 322.9 367.0 420.0 339.1 385.3 400.0 322.9 367.0 400.0 322.9 367.0 0.0 0.0 0.0 0.0 0.0 0.0 3 
 6900 322.9 0.924 
XPP00043A   CHARGING/SI PUMP A 
 900.0 778.0 0.922 0 YES 880.0 701.4 760.7 880.0 701.4 760.7 880.0 701.4 760.7 0.0 0.0 0.0 740.0 589.8 639.7 0.0 0.0 0.0 14 
 6900 717.3 0.936 
XPP00043C   CHARGING/SI PUMP C 
 900.0 778.0 0.922 N/A NO 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 16 
 6900 717.3 0.936 
XTF04101   PRESSURIZER HEATERS BACKUP GROUP 1 
 750.0 750.0 1.000 N/A  NO 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 537.0 537.0 537.0 0.0 0.0 0.0 1 
 480 750.0 
Total Load On Switchgear: XSW1DA 1917.6 2157.5 1489.2 1637.0 1917.6 2157.5 771.7 858.0 2020.1 2206.5 448.8 491.0 

XSW1DA1 
APN01DA1   SWITCHGEAR XSW1DA1 DISTRIBUTION PANEL 
 10.0 10.0 0.850  0 N/A 9.0 7.6 9.0 9.0 7.6 9.0 9.0 7.6 9.0 9.0 7.6 9.0 9.0 7.6 9.0 9.0 7.6 9.0 
 480 8.5 
 
XFN00019A   AUXILIARY BUILDING CHARCOAL EXHAUST A 
 125.0 119.5 0.850 N/A NO 0.0 0.0 0.0 125.0 101.6 119.5 0.0 0.0 0.0 125.0 101.6 119.5 125.0 101.6 119.5 125.0 101.6 119.5 1,26 
 460 101.6 0.918 
XFN00019C   AUXILIARY BUILDING CHARCOAL EXHAUST FAN C 
 125.0 119.5 0.850 N/A NO 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
 460 101.6 0.918 
XFN00064A  MFN00096A REACTOR BUILDING COOLING UNIT FAN (MFN0096A) 
 275.0 246.5 0.889 N/A NO 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
 460 219.2 0.936 
XFN00064A  MFN00097A REACTOR BUILDING COOLING UNIT FAN (MFN0097A) 
 75.0 77.4 0.779 25 YES 90.0 72.3 92.9 90.0 72.3 92.9 90.0 72.3 92.9 90.0 72.3 92.9 90.0 72.3 92.9 90.0 72.3 92.9 6,14,27 
 460 60.3 0.928 
XFN00065A  MFN00096C REACTOR BUILDING COOLING UNIT FAN (MFN0096C) 
 275.0 246.5 0.889 N/A NO 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
 460 219.2 0.936 
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 8.3-60 Reformatted 
  May 2018 

FSAR TABLE 8.3-3 PART A2 
BASIS FOR DIESEL GENERATOR FUEL OIL CONSUMPTION 

Connected Automatic and Manual Loading and Unloading of the Diesel Generator 
Channel A 

 LARGE BREAK LOCA WITH A LOOP STEAM LINE BREAK WITH A LOOP LOSS OF OFFSITE POWER 
 Rated Load Data (9) Injection Phase - 1/2 to 1 Hour Indefinite Recirc. (8) Short Term Phase - 2 Hours Long Term. (8) Hot Standby - 30 Hours Cold Shutdown (8) 
 <-----------------------------------> Load (20) <-------------------------------------> <------------------------------------> <-------------------------------------> <------------------------------------> <-------------------------------------> <------------------------------------> 
 Hp/kVA kVA PF Seq Auto (31) (32) (33) (31) (32) (33) (31) (32) (33) (31) (32) (33) (31) (32) (33) (31) (32) (33) 
Tag Number Volts kW Eff (Sec.) Start Bhp/kVA kW kVA Bhp/kVA kW kVA Bhp/kVA kW kVA Bhp/kVA kW kVA Bhp/kVA kW kVA Bhp/kVA kW kVA Notes 

XSW1DA1 (Continued) 
XFN00065A  MFN00097C REACTOR BUILDING COOLING UNIT FAN (MFN0097C) 
 75.0 77.4 0.779 N/A NO 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 14,27 
 460 60.3 0.928 
XHX00001A   HVAC SYSTEM MECHANICAL WATER CHILLER A 
 321.0 286.1 0.900 30 YES 321.0 257.5 286.1 321.0 257.5 286.1 321.0 257.5 286.1 321.0 257.5 286.1 321.0 257.5 286.1 321.0 257.5 286.1 13 
 460 257.5 0.930 
XHX00001C  TRAIN A HVAC SYSTEM MECHANICAL WATER CHILLER C - LOAD FOR TRAIN A 
 321.0 286.1 0.900 N/A NO 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 16 
 460 257.5 0.930 
XPP00031A   RESIDUAL HEAT REMOVAL PUMP A 
 300.0 262.2 0.914 0 YES 285.0 227.6 249.1 300.0 239.6 262.2 285.0 227.6 249.1 285.0 227.6 249.1 285.0 227.6 249.1 300.0 239.6 262.2 
 460 239.6 0.934 
XPP00040A   REACTOR MAKE-UP WATER PUMP A 
 60.0 58.3 0.850 N/A NO 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
 460 49.6 0.903 
XPP00045A   SERVICE WATER BOOSTER PUMP A 
 350.0 303.5 0.920 35 YES 250.0 199.5 216.8 250.0 199.5 216.8 250.0 199.5 216.8 250.0 199.5 216.8 250.0 199.5 216.8 0.0 0.0 0.0 7,14 
 460 279.3 0.935 
Total Load On Switchgear: XSW1DA1 764.6 853.9 878.1 986.5 764.6 853.9 866.2 973.4 866.2 973.4 678.7 769.7 

XSW1DA2 
APN01DA2   SWITCHGEAR XSW1DA2 DISTRIBUTION PANEL 
 10.0 10.0 0.850  0 N/A 9.0 7.6 9.0 9.0 7.6 9.0 9.0 7.6 9.0 9.0 7.6 9.0 9.0 7.6 9.0 9.0 7.6 9.0 
 480 8.5 
XFN00023A   FUEL BUILDING EXHAUST FAN 23A 
 60.0 59.0 0.831 25 YES 56.0 45.8 55.1 56.0 45.8 55.1 56.0 45.8 55.1 56.0 45.8 55.1 56.0 45.8 55.1 56.0 45.8 55.1 
 460 49.0 0.913 
XHR00004A   HYDROGEN RECOMBINER A 
 75.0 75.0 1.000 N/A  NO 0.0 0.0 0.0 75.0 75.0 75.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1,28 
 480 75.0 
XIT05936  TRAIN A INCOMING TRAIN A POWER 
 125.0 125.0 1.000  0 N/A 60.4 60.4 60.4 60.4 60.4 60.4 60.4 60.4 60.4 60.4 60.4 60.4 60.4 60.4 60.4 60.4 60.4 60.4 15 
 480 125.0 
XPP00032A   SPENT FUEL PIT COOLING PUMP A 
 75.0 73.4 0.840 N/A NO 0.0 0.0 0.0 60.0 49.3 58.7 0.0 0.0 0.0 60.0 49.3 58.7 60.0 49.3 58.7 60.0 49.3 58.7 1,29 
 460 61.6 0.908 
XPP00048A   CHILLED WATER PUMP A 
 60.0 53.4 0.930 10 YES 48.0 39.7 42.7 48.0 39.7 42.7 48.0 39.7 42.7 48.0 39.7 42.7 48.0 39.7 42.7 48.0 39.7 42.7 13 
 460 49.6 0.902 
XPP00048C  TRAIN A CHILLED WATER PUMP C - LOAD FOR TRAIN A 
 50.0 44.4 0.920 N/A NO 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 16 
 460 40.9 0.913 
XSW1DA2 BUS 
 1.8 1.8 0.000 N/A  1.8 0.0 1.8 1.8 0.0 1.8 1.8 0.0 1.8 1.8 0.0 1.8 1.8 0.0 1.8 1.8 0.0 1.8 
 480 0.0 

Total Load On Switchgear: XSW1DA2 153.5 169.0 277.8 302.7 153.5 169.0 202.8 227.7 202.8 227.7 202.8 227.7 

RN 
10-014 
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BASIS FOR DIESEL GENERATOR FUEL OIL CONSUMPTION 

Connected Automatic and Manual Loading and Unloading of the Diesel Generator 
Channel A 

 
 LARGE BREAK LOCA WITH A LOOP STEAM LINE BREAK WITH A LOOP LOSS OF OFFSITE POWER 
 Rated Load Data (9) Injection Phase - 1/2 to 1 Hour Indefinite Recirc. (8) Short Term Phase - 2 Hours Long Term. (8) Hot Standby - 30 Hours Cold Shutdown (8) 
 <-----------------------------------> Load (20) <-------------------------------------> <------------------------------------> <-------------------------------------> <------------------------------------> <-------------------------------------> <------------------------------------> 
 Hp/kVA kVA PF Seq Auto (31) (32) (33) (31) (32) (33) (31) (32) (33) (31) (32) (33) (31) (32) (33) (31) (32) (33) 
Tag Number Volts kW Eff (Sec.) Start Bhp/kVA kW kVA Bhp/kVA kW kVA Bhp/kVA kW kVA Bhp/kVA kW kVA Bhp/kVA kW kVA Bhp/kVA kW kVA Notes 

XSW1EA 
MPP00039A   SERVICE WATER PUMP A MOTOR 
 700.0 622.0 0.922 10 YES 650.0 532.5 577.6 650.0 532.5 577.6 650.0 532.5 577.6 650.0 532.5 577.6 650.0 532.5 577.6 650.0 532.5 577.6 12 
 6900 573.5 0.911 
MPP00039C  TRAIN A SERVICE WATER PUMP C MOTOR - LOAD FOR TRAIN A 
 700.0 622.0 0.922 N/A NO 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 16 
 6900 573.5 0.911 
Total Load On Switchgear: XSW1EA 532.5 577.6 532.5 577.6 532.5 577.6 532.5 577.6 532.5 577.6 532.5 577.6 

XSW1EA1 
APN01EA1   SWITCHGEAR XSW1EA1 DISTRIBUTION PANEL 
 10.0 10.0 0.850  0 N/A 9.0 7.6 9.0 9.0 7.6 9.0 9.0 7.6 9.0 9.0 7.6 9.0 9.0 7.6 9.0 9.0 7.6 9.0 
 480 8.5 
Total Load On Switchgear: XSW1EA1 7.6 9.0 7.6 9.0 7.6 9.0 7.6 9.0 7.6 9.0 7.6 9.0 

Subtotal Load On The Diesel Generator: 3968.0 4481.8 3790.5 4242.0 3968.0 4481.8 2998.1 3388.0 4253.2 4745.8 2439.0 2759.1 

 Cable Losses: 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 
 Transformer Losses: 30.0 30.0 30.0 30.0 30.0 30.0 30.0 30.0 30.0 30.0 30.0 30.0 
 Generator Exciter Load: 25.0 30.0 25.0 30.0 25.0 30.0 25.0 30.0 25.0 30.0 25.0 30.0 

Total Generator Load With Optional Loads: 4033.0 4551.8 3855.5 4312.0 4033.0 4551.8 3063.1 3458.0 4318.2 4815.8 2504.0 2829.1 10 
 Optional Loads: 0.0 0.0 279.2 314.6 0.0 0.0 202.9 238.0 739.9 775.0 202.9 238.0 

Total Generator Load Without Optional Loads: 4032.9 4551.7 3576.3 3997.4 4032.9 4551.7 2860.1 3219.9 3578.2 4040.8 2301.0 2591.1 

Total Records Printed:  93 
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BASIS FOR DIESEL GENERATOR FUEL OIL CONSUMPTION 

Connected Automatic and Manual Loading and Unloading of the Diesel Generator 
Channel A 

 
Notes: 
 

1 This is an optional load which can be started manually.  It may be added if the DG loading conditions permit, and this load was not considered for fuel oil storage requirements since it is not a required load. 

2 The pump is normally in low speed but is assumed to be auto-started in high speed.  The speed change switch is manually operated.  The pump will be operated in high speed for approximately 8 hours for the first 7 days following a DBE.   
If both DGs are running, only one train's pump will be in high speed during the plant shutdown. 

3 The pump starts on receipt of a spray initiation signal. 

4 The motor is not required for the accident scenarios but the motor will be running as it is not locked out by the load sequencer. 

5 The motor is running in the Hot Standby scenario as the SWBP is automatically started by the load sequencer. 

6 The motor is not required for the LOOP - Hot standby / Cold shutdown scenarios but is auto started by the load sequencer and expected to remain on for air circulation related purposes. 

7 The motor is not required for the LOOP - Hot standby scenario but is auto started by the load sequencer. 

8 The equipment is required to be operable for six months following an accident. 

9 Time 0 indicates the emergency diesel generator has started and reached no load speed and voltage, at which the circuit breaker connecting to the 7200 volt bus has closed. 

10 Total includes the RHR pump and all manual loads whose application will be limited so that neither the 2 hour rating (4676 kW) is exceeded for more than 2 hours nor the continuous rating of 4250 kW is exceeded. 

11 The required safety function is for emergency core cooling. 

12 The required safety function is for emergency core cooling and containment cooling. 

13 The required safety function is for equipment area cooling. 

14 The required safety function is for containment cooling. 

15 This inverter is assumed to be running on this diesel generator.  It is fed via a manual switchgear breaker. 

16 The "C" train equipment is assumed to be not running as the normal train equipment is running. 

17 This equipment is assumed to be supplied from this diesel generator. 

18 Generator efficiency is assumed to be taken into account by the diesel manufacturer as the load limit is based on generator output kW (including the exciter) as monitored at the MCB. 

19 The dc powered oil pumps associated with the turning gear are included in the battery charger loads. 

20 For the Auto-Start columns, YES means the load is able to automatically start based on its control circuitry,  NO means it does not, and N/A means the load is continuous and not subject to starting and stopping. 

21 The normal battery charger is assumed in service. 

22 The load is locked out on receipt of an SI signal. 

23 The fan runs only when the EFWP is running. 

24 The compressor runs only to recharge the air start system.  It is assumed to be running in the first hour only. 

25 XTG00001 will be running less than 24 hours total during the 7 days following a DBE. 

26 The fan is expected to be manually started within the first 30 hours and is therefore shown as a load for the LOOP/Hot Standby mode. 

27 Only 1 out of 2 RBCU fans is required to run post accident as selected. 

28 The H2 recombiner will be operated as needed to support post accident response. 

29 The pump will be operated as needed to maintain spent fuel pool temperatures within acceptable limits. 

30 The component cooling water pump slow speed ratings are 250hp, .8094 PF, .9114 Efficiency, and 250kVA. 

31 The "BHP/kVA" field lists the demand load that has been calculated for the specified event. 

32 The "kW" field equals BHP/kVA x 0.746 kW/HP / EFF for motors.  For non-motor loads this field equals BHP / kVA x PF. 

33 The "kVA" field equals BHP / kVA x 0.746 kW/HP / (EFF x PF) for motors.  For non-motor loads this field equals BHP / kVA. 
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FSAR TABLE 8.3-3 PART B1 

Connected Automatic and Manual Loading and Unloading of the Diesel Generator 
Channel B 

 
 LARGE BREAK LOCA WITH A LOOP STEAM LINE BREAK WITH A LOOP LOSS OF OFFSITE POWER 
 Rated Load Data Load Injection Phase - 1/2 to 1 Hour Indefinite Recirc. (8) Short Term Phase - 2 Hours Long Term. (8) Hot Standby - 30 Hours Cold Shutdown (8) 
 <------------------------> Sequencer <-------------------------------> <--------------------> <-------------------------------> <--------------------> <-------------------------------> <--------------------> 
Tag Number Hp/kVA kW Volts (Sec.)  (9) Auto-Start Load kW Load kVA Load kW Load kVA Auto-Start Load kW Load kVA Load kW Load kVA Auto-Start Load kW Load kVA Load kW Load kVA Notes 

XMC1B1X 
XTG00001   TURBINE TURNING GEAR 
 60.0 52.2 460 N/A NO 0.0 0.0 54.8 63.0 NO 0.0 0.0 54.8 63.0 NO 54.8 63.0 54.8 63.0 1,25 

Total Load On Motor Control Center: XMC1B1X 0.0 0.0 54.8 63.0 0.0 0.0 54.8 63.0 54.8 63.0 54.8 63.0 

XMC1DB2X 
APN08005B   LIGHTING PANEL 5, ESSENTIAL PANEL, TRAIN B 
 10.0 8.5 480  0 N/A 3.4 4.0 3.4 4.0 N/A 3.4 4.0 3.4 4.0 N/A 3.4 4.0 3.4 4.0 
APN08036B   LIGHTING PANEL 36, ESSENTIAL PANEL, TRAIN B POWER FEED 
 10.0 8.5 480  0 N/A 4.3 5.0 4.3 5.0 N/A 4.3 5.0 4.3 5.0 N/A 4.3 5.0 4.3 5.0 
APN08054B   OUTDOOR ESSENTIAL LIGHTING PANEL B 
 46.0 39.1 480  0 N/A 39.1 46.0 39.1 46.0 N/A 39.1 46.0 39.1 46.0 N/A 39.1 46.0 39.1 46.0 
IRM00001   RADIATION MONITORING CONTROL ROOM SUPPLY AIR PUMP 
 1.0 0.8 460  0 YES 0.0 0.0 0.0 0.0 YES 0.0 0.0 0.0 0.0 YES 0.0 0.0 0.0 0.0 
XBC1B   DC 1B BATTERY CHARGER 
 43.3 32.5 480  0 N/A 7.1 9.4 7.1 9.4 N/A 7.1 9.4 7.1 9.4 N/A 7.1 9.4 7.1 9.4 
XBC1X-2X   BATTERY CHARGER 
 86.7 65.0 480  0 N/A 39.0 52.0 39.0 52.0 N/A 39.0 52.0 39.0 52.0 N/A 39.0 52.0 39.0 52.0 19 

XFN00038B   BATT&CHG RM AIR HANDLING UNIT B SUP FAN 
 10.0 8.2 460 0 YES 5.7 7.0 5.7 7.0 YES 5.7 7.0 5.7 7.0 YES 5.7 7.0 5.7 7.0 
XFN00039B   BATTERY ROOM EXHAUST FAN B 
 5.0 4.3 460 0 YES 0.5 0.6 0.5 0.6 YES 0.5 0.6 0.5 0.6 YES 0.5 0.6 0.5 0.6 
XFN00076   ESF SWGR ROOM 1DB AH UNIT SUPPLY FAN 
 15.0 12.4 460 0 YES 5.8 7.0 5.8 7.0 YES 5.8 7.0 5.8 7.0 YES 5.8 7.0 5.8 7.0 
XFN00081B   SW BSTR PUMP AREA AH UNIT B SUPPLY FAN 
 3.0 2.3 460 0 YES 2.3 3.0 2.3 3.0 YES 2.3 3.0 2.3 3.0 YES 2.3 3.0 0.0 0.0 5 

XFN00083B   EMER FW PUMP AREA AH UNIT B SUPPLY FAN 
 5.0 3.6 460 0 YES 2.2 3.0 0.0 0.0 YES 2.2 3.0 0.0 0.0 YES 2.2 3.0 0.0 0.0 23 

XFN00106B   SPEED SWITCH ROOMS AH UNIT B SUPPLY FAN 
 10.0 8.2 460 0 YES 5.7 7.0 5.7 7.0 YES 5.7 7.0 5.7 7.0 YES 5.7 7.0 5.7 7.0 
XHX00001B  CNTRL PWR HVAC SYSTEM MECHANICAL WATER CHILLER B 
 15.0 12.8 480 0 N/A 6.4 7.5 6.4 7.5 N/A 6.4 7.5 6.4 7.5 N/A 6.4 7.5 6.4 7.5 
XHX00001C  CTRL PWR B XHX1C CTRL PWR HVAC SYS MECH. WATER CHILLER C CHANNEL B 
 15.0 12.8 480 0 N/A 6.4 7.5 6.4 7.5 N/A 6.4 7.5 6.4 7.5 N/A 6.4 7.5 6.4 7.5 
XPN07215B  480V PWR POST ACCIDENT ANALYZER SYSTEM 
 1.7 1.4 480 0 N/A 0.0 0.0 1.4 1.6 N/A 0.0 0.0 0.0 0.0 N/A 0.0 0.0 0.0 0.0 1 

XTF1FB   XFMR FOR 120V AC NSSS INSTR. MAIN DISTR. PNL 1FB 
 25.0 21.3 480  0 N/A 7.1 8.3 7.1 8.3 N/A 7.1 8.3 7.1 8.3 N/A 7.1 8.3 7.1 8.3 

Total Load On Motor Control Center: XMC1DB2X 134.9 167.4 134.1 166.0 134.9 167.4 132.7 164.4 134.9 167.4 130.5 161.4 

RN 
17-033 

RN 
17-033 
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FSAR TABLE 8.3-3 PART B1 

Connected Automatic and Manual Loading and Unloading of the Diesel Generator 
Channel B 

 
 LARGE BREAK LOCA WITH A LOOP STEAM LINE BREAK WITH A LOOP LOSS OF OFFSITE POWER 
 Rated Load Data Load Injection Phase - 1/2 to 1 Hour Indefinite Recirc. (8) Short Term Phase - 2 Hours Long Term. (8) Hot Standby - 30 Hours Cold Shutdown (8) 
 <------------------------> Sequencer <-------------------------------> <--------------------> <-------------------------------> <--------------------> <-------------------------------> <--------------------> 
Tag Number Hp/kVA kW Volts (Sec.)  (9) Auto-Start Load kW Load kVA Load kW Load kVA Auto-Start Load kW Load kVA Load kW Load kVA Auto-Start Load kW Load kVA Load kW Load kVA Notes 

XMC1DB2Y 
APN08013B   LIGHTING PANEL 13, ESSENTIAL PANEL, TRAIN B 
 30.0 25.5 480  0 N/A 23.8 28.0 23.8 28.0 N/A 23.8 28.0 23.8 28.0 N/A 23.8 28.0 23.8 28.0 
IRM00002   RADIATION MONITORING REACTOR BUILDING SAMPLE LINE PUMP 1 
 1.0 0.8 460 0 YES 0.8 1.0 0.8 1.0 YES 0.8 1.0 0.8 1.0 YES 0.8 1.0 0.8 1.0 4 

IRM00006   RADIATION MONITORING FUEL HANDLING BLDG. EXHAUST PUMP 
 1.0 0.8 460 0 YES 0.8 1.0 0.8 1.0 YES 0.8 1.0 0.8 1.0 YES 0.8 1.0 0.8 1.0 4 

IRM00011   RADIATION MONITOR AUX. BLDG. VENTS 
 1.0 0.8 460 0 YES 0.8 1.0 0.8 1.0 YES 0.8 1.0 0.8 1.0 YES 0.8 1.0 0.8 1.0 4 

XBC1A-1B  TRAIN B DC 1A-1B BACKUP BATTERY CHRG 
 43.3 32.5 480 N/A NO 0.0 0.0 0.0 0.0 NO 0.0 0.0 0.0 0.0 NO 0.0 0.0 0.0 0.0 21 

XFN00028B   CONTROLLED ACCESS EXHAUST FAN B 
 50.0 42.5 460 N/A NO 0.0 0.0 0.0 0.0 NO 0.0 0.0 0.0 0.0 NO 0.0 0.0 0.0 0.0 22 

XFN00030B   CONT RM EMERGENCY FILTERING SYS FAN B 
 40.0 33.1 460 0 YES 33.1 40.0 33.1 40.0 YES 33.1 40.0 33.1 40.0 YES 33.1 40.0 0.0 0.0 
XFN00032B   CONTROL ROOM COOLING UNIT B FAN 
 25.0 20.8 460 0 YES 14.9 18.0 14.9 18.0 YES 14.9 18.0 14.9 18.0 YES 14.9 18.0 14.9 18.0 
XFN00036B   RELAY ROOM SUPPLY FAN B 
 15.0 12.4 460 0 YES 9.1 11.0 9.1 11.0 YES 9.1 11.0 9.1 11.0 YES 9.1 11.0 9.1 11.0 
XFN00041B   COMPUTER ROOM SUPPLY FAN B (UNIT 1) 
 5.0 4.3 460 N/A NO 0.0 0.0 0.0 0.0 NO 0.0 0.0 0.0 0.0 NO 0.0 0.0 0.0 0.0 22 

XFN00046B   CHARGING/SI PUMP RM 3 COOLING UNIT FAN 
 3.0 2.3 460 0 YES 2.3 3.0 2.3 3.0 YES 2.3 3.0 0.0 0.0 YES 2.3 3.0 0.0 0.0 
XFN00049B   RHR/SPRAY PUMP ROOM 2 COOLING UNIT FAN 
 3.0 2.3 460 0 YES 2.3 3.0 2.3 3.0 YES 2.3 3.0 2.3 3.0 YES 2.3 3.0 2.3 3.0 
XFN00087B   CONTROLLED ACCESS LAB HOOD EXHAUST FAN B 
 5.0 4.3 460 N/A NO 0.0 0.0 0.0 0.0 NO 0.0 0.0 0.0 0.0 NO 0.0 0.0 0.0 0.0 22 

XFN00133   AUX BLDG MCC-SWGR ROOM COOLING UNIT FAN 
 5.0 3.6 460 0 YES 2.4 3.4 2.4 3.4 YES 2.4 3.4 2.4 3.4 YES 2.4 3.4 2.4 3.4 
XIT05903   INSTRUMENT SUPPLY INVERTERS 
 10.0 8.5 480  0 N/A 6.5 7.6 6.5 7.6 N/A 6.5 7.6 6.5 7.6 N/A 6.5 7.6 6.5 7.6 
XIT05904   INSTRUMENT SUPPLY INVERTERS 

 10.0 8.5 480  0 N/A 4.6 5.4 4.6 5.4 N/A 4.6 5.4 4.6 5.4 N/A 4.6 5.4 4.6 5.4 
XPN00040  TRAIN B PUMP AUXILIARIES TRANSFER PNL-XPP0043C 
 1.0 0.8 480 0 N/A 0.8 1.0 0.8 1.0 N/A 0.8 1.0 0.8 1.0 N/A 0.8 1.0 0.8 1.0 17 
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FSAR TABLE 8.3-3 PART B1 

Connected Automatic and Manual Loading and Unloading of the Diesel Generator 
Channel B 

 
 LARGE BREAK LOCA WITH A LOOP STEAM LINE BREAK WITH A LOOP LOSS OF OFFSITE POWER 
 Rated Load Data Load Injection Phase - 1/2 to 1 Hour Indefinite Recirc. (8) Short Term Phase - 2 Hours Long Term. (8) Hot Standby - 30 Hours Cold Shutdown (8) 
 <------------------------> Sequencer <-------------------------------> <--------------------> <-------------------------------> <--------------------> <-------------------------------> <--------------------> 
Tag Number Hp/kVA kW Volts (Sec.)  (9) Auto-Start Load kW Load kVA Load kW Load kVA Auto-Start Load kW Load kVA Load kW Load kVA Auto-Start Load kW Load kVA Load kW Load kVA Notes 

XMC1DB2Y (Continued( 
XPN02022   REFLING WTR STRGE TANK & PIPING HEAT TRACING CENTRLZD CONT P 
 15.0 15.0 480  0 YES 11.0 11.0 11.0 11.0 YES 11.0 11.0 11.0 11.0 YES 11.0 11.0 11.0 11.0 
XPN02008   REAC MU WTR STRGE TANK&PIPING HEAT TRACING CENTRLZD CONTRL P 
 6.0 6.0 460  0 YES 0.0 0.0 0.0 0.0 YES 0.0 0.0 0.0 0.0 YES 0.0 0.0 0.0 0.0 
XPN02020   SODIUM HYDROXIDE SPRAY SYSTEM HEAT TRACING CENTRLZD CONT PN 
 3.0 3.0 460  0 YES 0.0 0.0 0.0 0.0 YES 0.0 0.0 0.0 0.0 YES 0.0 0.0 0.0 0.0 
XPP00013B   BORIC ACID PUMPS 
 15.5 13.2 460 0 NO 0.0 0.0 0.0 0.0 NO 0.0 0.0 0.0 0.0 NO 0.0 0.0 0.0 0.0 
XPP00043B  PP AUX OIL CHARGING/SI PUMP B AUXILIARY OIL PUMP ALOP2 
 2.0 1.7 460 0 YES 1.2 1.4 1.2 1.4 YES 1.2 1.4 1.2 1.4 YES 1.2 1.4 0.0 0.0 
XTF05014   SECURITY SYSTEM VIA XET04006 
 37.5 31.9 480 0 N/A 27.1 31.8 27.1 31.8 N/A 27.1 31.8 27.1 31.8 N/A 27.1 31.8 27.1 31.8 17 
XTF05930   BACKUP MET. TOWER DISTR. PANEL 
 0.0 0.0 480 0 N/A 12.8 15.0 12.8 15.0 N/A 12.8 15.0 12.8 15.0 N/A 12.8 15.0 12.8 15.0 
XTF08024B   XFMR FOR LIGHTING PANEL 24, ESSENTIAL PANEL, TRAIN B 
 15.0 12.8 480  0 N/A 6.4 7.5 6.4 7.5 N/A 6.4 7.5 6.4 7.5 N/A 6.4 7.5 6.4 7.5 
XTF09006B   RECEPTACLE TRANSFORMER #6 
 10.0 8.5 480 0 N/A 8.5 10.0 8.5 10.0 N/A 8.5 10.0 8.5 10.0 N/A 8.5 10.0 8.5 10.0 

Total Load On Motor Control Center: XMC1DB2Y 169.2 200.2 169.2 200.2 169.2 200.2 166.9 197.2 169.2 200.2 132.6 155.8 

XMC1DB2Z 
APN08038B   LIGHTING PANEL 38, ESENTIAL PANEL 
 45.0 38.3 480  0 N/A 2.5 3.0 2.5 3.0 N/A 2.5 3.0 2.5 3.0 N/A 2.5 3.0 2.5 3.0 
XAC00008C   AIR STARTING PACKAGE - DIESEL GEN. 
 15.0 12.8 460 0 YES 13.2 15.5 0.0 0.0 YES 13.2 15.5 0.0 0.0 YES 13.2 15.5 0.0 0.0 24 
XAC00008D   AIR STARTING PACKAGE - DIESEL GEN. 
 15.0 12.8 460 0 NO 0.0 0.0 0.0 0.0 NO 0.0 0.0 0.0 0.0 NO 0.0 0.0 0.0 0.0 
XFN00045A   DG AREA B VENTILATION AIR SUPPLY FAN A 
 30.0 24.7 460 0 YES 20.6 25.0 20.6 25.0 YES 20.6 25.0 20.6 25.0 YES 20.6 25.0 20.6 25.0 
XFN00045B   DG AREA B VENTILATION AIR SUPPY FAN B 
 30.0 24.7 460 0 YES 20.6 25.0 20.6 25.0 YES 20.6 25.0 20.6 25.0 YES 20.6 25.0 20.6 25.0 
XMC1DB2Z  HTR SPACE HTRS FOR XMC1DB2Z 
 0.5 0.5 480 N/A N/A 0.5 0.5 0.5 0.5 N/A 0.5 0.5 0.5 0.5 N/A 0.5 0.5 0.5 0.5 
XPN00048   1B DIESEL POWER PANEL 

 56.0 47.6 480  0 N/A 47.6 56.0 47.6 56.0 N/A 47.6 56.0 47.6 56.0 N/A 47.6 56.0 47.6 56.0 
XPP00004B   DG FUEL OIL TRANSFER PUMP 4B 
 1.0 0.7 460 0 YES 0.4 0.6 0.4 0.6 YES 0.4 0.6 0.4 0.6 YES 0.4 0.6 0.4 0.6 
XPP00141B   DG FUEL OIL TRANSFER PUMP 141B 
 1.0 0.7 460 0 YES 0.4 0.6 0.4 0.6 YES 0.4 0.6 0.4 0.6 YES 0.4 0.6 0.4 0.6 
XPP00146B   DIESEL GENERATOR BLDG SUMP PUMP 
 2.0 1.7 460 N/A NO 0.0 0.0 0.0 0.0 NO 0.0 0.0 0.0 0.0 NO 0.0 0.0 0.0 0.0 22 

Total Load On Motor Control Center: XMC1DB2Z 105.9 126.3 92.8 110.8 105.9 126.3 92.8 110.8 105.9 126.3 92.8 110.8 

RN 
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Connected Automatic and Manual Loading and Unloading of the Diesel Generator 
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 LARGE BREAK LOCA WITH A LOOP STEAM LINE BREAK WITH A LOOP LOSS OF OFFSITE POWER 
 Rated Load Data Load Injection Phase - 1/2 to 1 Hour Indefinite Recirc. (8) Short Term Phase - 2 Hours Long Term. (8) Hot Standby - 30 Hours Cold Shutdown (8) 
 <------------------------> Sequencer <-------------------------------> <--------------------> <-------------------------------> <--------------------> <-------------------------------> <--------------------> 
Tag Number Hp/kVA kW Volts (Sec.)  (9) Auto-Start Load kW Load kVA Load kW Load kVA Auto-Start Load kW Load kVA Load kW Load kVA Auto-Start Load kW Load kVA Load kW Load kVA Notes 

XMC1EB1X 
APN04007   SW BLDG POWER PANEL #2 
 60.0 51.0 480  0 N/A 21.3 25.0 21.3 25.0 N/A 21.3 25.0 21.3 25.0 N/A 21.3 25.0 21.3 25.0 
APN08032B   LIGHTING PANEL 32, ESSENTIAL PANEL, TRAIN B POWER FEED 
 10.0 8.5 480  0 N/A 5.1 6.0 5.1 6.0 N/A 5.1 6.0 5.1 6.0 N/A 5.1 6.0 5.1 6.0 
XFN00080B   SERVICE WATER BUILDING SUPPLY FAN B 
 50.0 41.9 460 0 YES 48.6 58.0 48.6 58.0 YES 48.6 58.0 48.6 58.0 YES 48.6 58.0 48.6 58.0 
XPP00147B   SERVICE WATER PUMPHOUSE SUMP PUMP 
 1.0 0.8 460 N/A NO 0.0 0.0 0.0 0.0 NO 0.0 0.0 0.0 0.0 NO 0.0 0.0 0.0 0.0 22 

XRS00002B   SW TRAVELING SCREEN B 
 1.0 0.8 460 0 NO 0.8 1.0 0.8 1.0 NO 0.8 1.0 0.8 1.0 NO 0.8 1.0 0.8 1.0 22 

Total Load On Motor Control Center: XMC1EB1X 75.8 90.0 75.8 90.0 75.8 90.0 75.8 90.0 75.8 90.0 75.8 90.0 

XMC1EC1X 
XRS00002C   SW TRAVELING SCREEN C 
 1.0 0.8 460 N/A NO 0.0 0.0 0.0 0.0 NO 0.0 0.0 0.0 0.0 NO 0.0 0.0 0.0 0.0 16,22 

Total Load On Motor Control Center: XMC1EC1X 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

XSW1DB 
MPP00001B   COMPONENT COOLING PUMP B MOTOR 
 600.0 548.4 6900 15 YES 502.7 550.0 502.7 550.0 YES 502.7 550.0 502.7 550.0 YES 502.7 550.0 502.7 550.0 2,11,30 

MPP00001C  TRAIN B COMPONENT CLG PP C FED VIA XES2001C & XET02001C 
 600.0 519.6 6900 N/A NO 0.0 0.0 0.0 0.0 NO 0.0 0.0 0.0 0.0 NO 0.0 0.0 0.0 0.0 16 

XPP00021B   EMERGENCY FEEDWATER PUMP B 
 600.0 495.0 6900 20 YES 453.8 550.0 0.0 0.0 YES 453.8 550.0 0.0 0.0 YES 453.8 550.0 0.0 0.0 11 

XPP00038B   REACTOR BUILDING SPRAY PUMP B 
 400.0 352.0 6900 N/A YES 352.0 400.0 369.6 420.0 YES 352.0 400.0 352.0 400.0 NO 0.0 0.0 0.0 0.0 3 

XPP00043B   CHARGING/SI PUMP B 
 900.0 829.8 6900 0 YES 792.9 860.0 792.9 860.0 YES 792.9 860.0 0.0 0.0 YES 663.8 720.0 0.0 0.0 14 

XPP00043C  TRAIN B CHARGING/SI PUMP C FED VIA XET2002C 
 900.0 829.8 6900 N/A NO 0.0 0.0 0.0 0.0 NO 0.0 0.0 0.0 0.0 NO 0.0 0.0 0.0 0.0 16 

XTF04102   PRESSURIZER HEATERS BACKUP GROUP 2 
 750.0 750.0 480 N/A  NO 0.0 0.0 0.0 0.0  NO 0.0 0.0 0.0 0.0  NO 485.1 485.1 0.0 0.0 1 

Total Load On Switchgear: XSW1DB 2101.4 2360.0 1665.2 1830.0 2101.4 2360.0 854.7 950.0 2105.4 2305.1 502.7 550.0 
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FSAR TABLE 8.3-3 PART B1 
Connected Automatic and Manual Loading and Unloading of the Diesel Generator 

Channel B 

 LARGE BREAK LOCA WITH A LOOP STEAM LINE BREAK WITH A LOOP LOSS OF OFFSITE POWER 
 Rated Load Data Load Injection Phase - 1/2 to 1 Hour Indefinite Recirc. (8) Short Term Phase - 2 Hours Long Term. (8) Hot Standby - 30 Hours Cold Shutdown (8) 
 <------------------------> Sequencer <-------------------------------> <--------------------> <-------------------------------> <--------------------> <-------------------------------> <--------------------> 
Tag Number Hp/kVA kW Volts (Sec.)  (9) Auto-Start Load kW Load kVA Load kW Load kVA Auto-Start Load kW Load kVA Load kW Load kVA Auto-Start Load kW Load kVA Load kW Load kVA Notes 

XSW1DB1 
APN01DB1   SWITCHGEAR XSW1DB1 DISTRIBUTION PANEL 
 10.0 8.5 480  0 N/A 7.6 9.0 7.6 9.0 N/A 7.6 9.0 7.6 9.0 N/A 7.6 9.0 7.6 9.0 
XAC00012   SUPPLEMENTAL INSTRUMENT AIR COMPRESSOR 
 150.0 129.0 460 N/A NO 0.0 0.0 129.0 150.0 NO 0.0 0.0 129.0 150.0 NO 129.0 150.0 129.0 150.0 1 
XFN00019B   CHARCOAL EXHAUST FAN B 
 125.0 106.3 460 N/A NO 0.0 0.0 106.3 125.0 NO 0.0 0.0 106.3 125.0 NO 106.3 125.0 106.3 125.0 1,26 
XFN00019D   AUXILIARY BUILDING CHARCOAL EXHAUST FAN D 
 125.0 106.3 460 N/A NO 0.0 0.0 0.0 0.0 NO 0.0 0.0 0.0 0.0 NO 0.0 0.0 0.0 0.0 
XFN00064B  MFN00096B REACTOR BUILDING COOLING UNIT FAN (MFN0096B) 
 275.0 244.5 460 N/A NO 0.0 0.0 0.0 0.0 NO 0.0 0.0 0.0 0.0 NO 0.0 0.0 0.0 0.0 
XFN00064B  MFN00097B REACTOR BUILDING COOLING UNIT FAN (MFN0097B) 
 75.0 58.4 460 25 YES 70.1 90.0 70.1 90.0 YES 70.1 90.0 70.1 90.0 YES 70.1 90.0 70.1 90.0 6,14,27 
XFN00065B  MFN00096D REACTOR BUILDING COOLING UNIT FAN (MFN0096D) 
 275.0 244.5 460 N/A NO 0.0 0.0 0.0 0.0 NO 0.0 0.0 0.0 0.0 NO 0.0 0.0 0.0 0.0 
XFN00065B  MFN00097D REACTOR BUILDING COOLING UNIT FAN (MFN0097D) 
 75.0 58.4 460 N/A NO 0.0 0.0 0.0 0.0 NO 0.0 0.0 0.0 0.0 NO 0.0 0.0 0.0 0.0 14,27 
XHX00001B   HVAC SYSTEM MECHANICAL WATER CHILLER B 
 321.0 288.9 460 30 YES 288.9 321.0 288.9 321.0 YES 288.9 321.0 288.9 321.0 YES 288.9 321.0 288.9 321.0 13 
XHX00001C  TRAIN B HVAC SYSTEM MECHANICAL WATER CHILLER C - LOAD FOR TRAIN B 
 321.0 288.9 460 N/A NO 0.0 0.0 0.0 0.0 NO 0.0 0.0 0.0 0.0 NO 0.0 0.0 0.0 0.0 16 
XPP00031B   RESIDUAL HEAT REMOVAL PUMP B 
 300.0 274.2 460 0 YES 260.5 285.0 274.2 300.0 YES 260.5 285.0 260.5 285.0 YES 260.5 285.0 274.2 300.0 
XPP00040B   REACTOR MAKE-UP WATER PUMP B 
 60.0 51.0 460 N/A NO 0.0 0.0 0.0 0.0 NO 0.0 0.0 0.0 0.0 NO 0.0 0.0 0.0 0.0 
XPP00045B   SERVICE WATER BOOSTER PUMP B 
 350.0 322.0 460 35 YES 230.0 250.0 230.0 250.0 YES 230.0 250.0 230.0 250.0 YES 230.0 250.0 0.0 0.0 7,14 

Total Load On Switchgear: XSW1DB1 857.2 955.0 1106.1 1245.0 857.2 955.0 1092.4 1230.0 1092.4 1230.0 876.1 995.0 

XSW1DB2 
APN01DB2   SWITCHGEAR XSW1DB2 DISTR. PNL. 
 10.0 8.5 480  0 N/A 7.6 9.0 7.6 9.0 N/A 7.6 9.0 7.6 9.0 N/A 7.6 9.0 7.6 9.0 
XFN00023B   FUEL BUILDING EXHAUST FAN 23B 
 60.0 49.9 460 25 YES 46.5 56.0 46.5 56.0 YES 46.5 56.0 46.5 56.0 YES 46.5 56.0 46.5 56.0 
XHR00004B   HYDROGEN RECOMBINER B 
 75.0 75.0 480 N/A  NO 0.0 0.0 75.0 75.0  NO 0.0 0.0 0.0 0.0  NO 0.0 0.0 0.0 0.0 1,28 
XIT05936  TRAIN B INCOMING TRAIN B POWER 
 125.0 125.0 480  0 N/A 60.4 60.4 60.4 60.4 N/A 60.4 60.4 60.4 60.4 N/A 60.4 60.4 60.4 60.4 15 
XPP00032B   SPENT FUEL PIT COOLING PUMP B 
 75.0 63.0 460 N/A NO 0.0 0.0 50.4 60.0 NO 0.0 0.0 50.4 60.0 NO 50.4 60.0 50.4 60.0 1,29 
XPP00048B   HVAC SYSTEM CHILL WATER PUMP B 
 60.0 55.8 460 10 YES 44.6 48.0 44.6 48.0 YES 44.6 48.0 44.6 48.0 YES 44.6 48.0 44.6 48.0 13 
XPP00048C  TRAIN B CHILLED WATER PUMP C - LOAD FOR TRAIN B 
 50.0 46.0 460 N/A NO 0.0 0.0 0.0 0.0 NO 0.0 0.0 0.0 0.0 NO 0.0 0.0 0.0 0.0 16 

XSW1DB2 BUS 

 13.3 0.0 480 N/A  0.0 13.3 0.0 13.3  0.0 13.3 0.0 13.3  0.0 13.3 0.0 13.3 

Total Load On Switchgear: XSW1DB2 159.3 186.7 284.7 321.7 159.3 186.7 209.7 246.7 209.7 246.7 209.7 246.7 
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FSAR TABLE 8.3-3 PART B1 

Connected Automatic and Manual Loading and Unloading of the Diesel Generator 
Channel B 

 
 LARGE BREAK LOCA WITH A LOOP STEAM LINE BREAK WITH A LOOP LOSS OF OFFSITE POWER 
 Rated Load Data Load Injection Phase - 1/2 to 1 Hour Indefinite Recirc. (8) Short Term Phase - 2 Hours Long Term. (8) Hot Standby - 30 Hours Cold Shutdown (8) 
 <------------------------> Sequencer <-------------------------------> <--------------------> <-------------------------------> <--------------------> <-------------------------------> <--------------------> 
Tag Number Hp/kVA kW Volts (Sec.)  (9) Auto-Start Load kW Load kVA Load kW Load kVA Auto-Start Load kW Load kVA Load kW Load kVA Auto-Start Load kW Load kVA Load kW Load kVA Notes 

XSW1EB 
MPP00039B   SERVICE WATER PUMP B MOTOR 
 700.0 645.4 6900 10 YES 599.3 650.0 599.3 650.0 YES 599.3 650.0 599.3 650.0 YES 599.3 650.0 599.3 650.0 12 

MPP00039C  TRAIN B SERVICE WATER PUMP C MOTOR - LOAD FOR TRAIN B 
 700.0 645.4 6900 N/A NO 0.0 0.0 0.0 0.0 NO 0.0 0.0 0.0 0.0 NO 0.0 0.0 0.0 0.0 16 

Total Load On Switchgear: XSW1EB 599.3 650.0 599.3 650.0 599.3 650.0 599.3 650.0 599.3 650.0 599.3 650.0 

XSW1EB1 
APN01EB1   SWITCHGEAR XSW1EB1 DISTRIBUTION PANEL 
 10.0 8.5 480  0 N/A 7.6 9.0 7.6 9.0 N/A 7.6 9.0 7.6 9.0 N/A 7.6 9.0 7.6 9.0 

Total Load On Switchgear: XSW1EB1 7.6 9.0 7.6 9.0 7.6 9.0 7.6 9.0 7.6 9.0 7.6 9.0 

 

Subtotal Load On The Diesel Generator: 4241.4 4797.9 4193.9 4709.1 4241.4 4797.9 3308.8 3754.5 4563.9 5116.0 2690.5 3060.1 

 Cable Losses: 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 
 Transformer Losses: 33.0 33.0 33.0 33.0 33.0 33.0 33.0 33.0 33.0 33.0 33.0 33.0 
 Generator Exciter Load: 29.0 34.0 29.0 34.0 29.0 34.0 29.0 34.0 29.0 34.0 29.0 34.0 

Total Generator Load With Optional Loads: 4313.4 4874.9 4265.9 4786.1 4313.4 4874.9 3380.8 3831.5 4635.9 5193.0 2762.5 3137.1 10 
 Optional Loads: 0.0 0.0 416.9 474.7 0.0 0.0 340.5 398.0 825.6 883.1 340.5 398.0 
Total Generator Load Without Optional Loads: 4313.4 4874.9 3849.0 4311.4 4313.4 4874.9 3040.3 3433.4 3810.3 4309.9 2422.1 2739.1 
 
Total Records Printed:   91 
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FSAR TABLE 8.3-3 PART B1 

Connected Automatic and Manual Loading and Unloading of the Diesel Generator 
Channel B 

 
 
Notes: 
 

1 This is an optional load which can be started manually.  It may be added if the DG loading conditions permit, and this load was not considered for fuel oil storage requirements since it is not a required load. 

2 The pump is normally in low speed but is assumed to be auto-started in high speed.  The speed change switch is manually operated.  The pump will be operated in high speed for approximately 8 hours for  the first 7 days following a DBE.  
If both DGs are running, only one train's pump will be in high speed during the plant shutdown. 

3 The pump starts on receipt of a spray initiation signal. 

4 The motor is not required for the accident scenarios but the motor will be running as it is not locked out by the load sequencer. 

5 The motor is running in the Hot Standby scenario as the SWBP is automatically started by the load sequencer. 

6 The motor is not required for the LOOP - Hot standby / Cold shutdown scenarios but is auto started by the load sequencer and expected to remain on for air circulation related purposes. 

7 The motor is not required for the LOOP - Hot standby scenario but is auto started by the load sequencer. 

8 The equipment is required to be operable for six months following an accident. 

9 Time 0 indicates the emergency diesel generator has started and reached no load speed and voltage, at which the circuit breaker connecting to the 7200 volt bus has closed. 

10 Total includes the RHR pump and all manual loads whose application will be limited so that neither the 2 hour rating (4676 kW) is exceeded for more than 2 hours nor the continuous rating of 4250 kW is exceeded. 

11 The required safety function is for emergency core cooling. 

12 The required safety function is for emergency core cooling and containment cooling. 

13 The required safety function is for equipment area cooling. 

14 The required safety function is for containment cooling. 

15 This inverter is assumed to be running on this diesel generator.  It is fed via a manual switchgear breaker. 

16 The "C" train equipment is assumed to be not running as the normal train equipment is running. 

17 This equipment is assumed to be supplied from this diesel generator. 

18 Generator efficiency is assumed to be taken into account by the diesel manufacturer as the load limit is based on generator output kW (including the exciter) as monitored at the MCB. 

19 The dc powered oil pumps associated with the turning gear are included in the battery charger loads. 

20 For the Auto-Start columns, YES means the load is able to automatically start based on its control circuitry,  NO means it does not, and N/A means the load is continuous and not subject to starting and stopping. 

21 The normal battery charger is assumed in service. 

22 The load is locked out on receipt of an SI signal. 

23 The fan runs only when the EFWP is running. 

24 The compressor runs only to recharge the air start system.  It is assumed to be running in the first hour only. 

25 XTG00001 will be running less than 24 hours total during the 7 days following a DBE. 

26 The fan is expected to be manually started within the first 30 hours and is therefore shown as a load for the LOOP/Hot Standby mode. 

27 Only 1 out of 2 RBCU fans is required to run post accident as selected. 

28 The H2 recombiner will be operated as needed to support post accident response. 

29 The pump will be operated as needed to maintain spent fuel pool temperatures within acceptable limits. 

30 The component cooling water pump slow speed ratings are 250hp, .8094 PF, .9114 Efficiency, and 250kVA. 
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FSAR TABLE 8.3-3 PART B2 
BASIS FOR DIESEL GENERATOR FUEL OIL CONSUMPTION 

Connected Automatic and Manual Loading and Unloading of the Diesel Generator 
Channel B 

 
 LARGE BREAK LOCA WITH A LOOP STEAM LINE BREAK WITH A LOOP LOSS OF OFFSITE POWER 
 Rated Load Data (9) Injection Phase - 1/2 to 1 Hour Indefinite Recirc. (8) Short Term Phase - 2 Hours Long Term. (8) Hot Standby - 30 Hours Cold Shutdown (8) 
 <-----------------------------------> Load (20) <-------------------------------------> <------------------------------------> <-------------------------------------> <------------------------------------> <-------------------------------------> <------------------------------------> 
 Hp/kVA kVA PF Seq Auto (31) (32) (33) (31) (32) (33) (31) (32) (33) (31) (32) (33) (31) (32) (33) (31) (32) (33) 
Tag Number Volts kW Eff (Sec.) Start Bhp/kVA kW kVA Bhp/kVA kW kVA Bhp/kVA kW kVA Bhp/kVA kW kVA Bhp/kVA kW kVA Bhp/kVA kW kVA Notes 

XMC1B1X 
XTG00001   TURBINE TURNING GEAR 
 60.0 57.0 0.870 N/A NO 0.0 0.0 0.0 63.0 52.0 59.8 0.0 0.0 0.0 63.0 52.0 59.8 63.0 52.0 59.8 63.0 52.0 59.8 1,25 
 460 49.6 0.903 
Total Load On Motor Control Center: XMC1B1X 0.0 0.0 52.0 59.8 0.0 0.0 52.0 59.8 52.0 59.8 52.0 59.8 

XMC1DB2X 
APN08005B   LIGHTING PANEL 5, ESSENTIAL PANEL, TRAIN B 
 10.0 10.0 0.850  0 N/A 4.0 3.4 4.0 4.0 3.4 4.0 4.0 3.4 4.0 4.0 3.4 4.0 4.0 3.4 4.0 4.0 3.4 4.0 
 480 8.5 
APN08036B   LIGHTING PANEL 36, ESSENTIAL PANEL, TRAIN B POWER FEED 
 10.0 10.0 0.850  0 N/A 5.0 4.3 5.0 5.0 4.3 5.0 5.0 4.3 5.0 5.0 4.3 5.0 5.0 4.3 5.0 5.0 4.3 5.0 
 480 8.5 
APN08054B   OUTDOOR ESSENTIAL LIGHTING PANEL B 
 46.0 46.0 0.850  0 N/A 46.0 39.1 46.0 46.0 39.1 46.0 46.0 39.1 46.0 46.0 39.1 46.0 46.0 39.1 46.0 46.0 39.1 46.0 
 480 39.1 
IRM00001   RADIATION MONITORING CONTROL ROOM SUPPLY AIR PUMP 
 1.0 1.0 0.750  0 YES 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
 460 0.8 
XBC1B   DC 1B BATTERY CHARGER 
 43.3 43.3 0.750  0 N/A 9.4 7.1 9.4 9.4 7.1 9.4 9.4 7.1 9.4 9.4 7.1 9.4 9.4 7.1 9.4 9.4 7.1 9.4 
 480 32.5 
XBC1X-2X   BATTERY CHARGER 
 86.7 86.7 0.750  0 N/A 52.0 39.0 52.0 52.0 39.0 52.0 52.0 39.0 52.0 52.0 39.0 52.0 52.0 39.0 52.0 52.0 39.0 52.0 19 
 480 65.0 
XFN00038B   BATT&CHG RM AIR HANDLING UNIT B SUP FAN 
 10.0 10.7 0.820 0 YES 7.0 6.1 7.5 7.0 6.1 7.5 7.0 6.1 7.5 7.0 6.1 7.5 7.0 6.1 7.5 7.0 6.1 7.5 
 460 8.8 0.850 
XFN00039B   BATTERY ROOM EXHAUST FAN B 
 5.0 5.5 0.850 0 YES 0.6 0.6 0.7 0.6 0.6 0.7 0.6 0.6 0.7 0.6 0.6 0.7 0.6 0.6 0.7 0.6 0.6 0.7 
 460 4.7 0.800 
XFN00076   ESF SWGR ROOM 1DB AH UNIT SUPPLY FAN 
 15.0 15.6 0.830 0 YES 7.0 6.0 7.3 7.0 6.0 7.3 7.0 6.0 7.3 7.0 6.0 7.3 7.0 6.0 7.3 7.0 6.0 7.3 
 460 12.9 0.865 
XFN00081B   SW BSTR PUMP AREA AH UNIT B SUPPLY FAN 
 3.0 3.7 0.760 0 YES 3.0 2.8 3.7 3.0 2.8 3.7 3.0 2.8 3.7 3.0 2.8 3.7 3.0 2.8 3.7 0.0 0.0 0.0 5 
 460 2.8 0.799 
XFN00083B   EMER FW PUMP AREA AH UNIT B SUPPLY FAN 
 5.0 6.2 0.720 0 YES 3.0 2.7 3.7 0.0 0.0 0.0 3.0 2.7 3.7 0.0 0.0 0.0 3.0 2.7 3.7 0.0 0.0 0.0 23 
 460 4.5 0.831 
XFN00106B   SPEED SWITCH ROOMS AH UNIT B SUPPLY FAN 
 10.0 10.7 0.820 0 YES 7.0 6.1 7.5 7.0 6.1 7.5 7.0 6.1 7.5 7.0 6.1 7.5 7.0 6.1 7.5 7.0 6.1 7.5 
 460 8.8 0.850 
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FSAR TABLE 8.3-3 PART B2 
BASIS FOR DIESEL GENERATOR FUEL OIL CONSUMPTION 

Connected Automatic and Manual Loading and Unloading of the Diesel Generator 
Channel B 

 
 LARGE BREAK LOCA WITH A LOOP STEAM LINE BREAK WITH A LOOP LOSS OF OFFSITE POWER 
 Rated Load Data (9) Injection Phase - 1/2 to 1 Hour Indefinite Recirc. (8) Short Term Phase - 2 Hours Long Term. (8) Hot Standby - 30 Hours Cold Shutdown (8) 
 <-----------------------------------> Load (20) <-------------------------------------> <------------------------------------> <-------------------------------------> <------------------------------------> <-------------------------------------> <------------------------------------> 
 Hp/kVA kVA PF Seq Auto (31) (32) (33) (31) (32) (33) (31) (32) (33) (31) (32) (33) (31) (32) (33) (31) (32) (33) 
Tag Number Volts kW Eff (Sec.) Start Bhp/kVA kW kVA Bhp/kVA kW kVA Bhp/kVA kW kVA Bhp/kVA kW kVA Bhp/kVA kW kVA Bhp/kVA kW kVA Notes 

XMC1DB2X (Continued) 
XHX00001B  CNTRL PWR HVAC SYSTEM MECHANICAL WATER CHILLER B 
 15.0 15.0 0.850 0 N/A 7.5 6.4 7.5 7.5 6.4 7.5 7.5 6.4 7.5 7.5 6.4 7.5 7.5 6.4 7.5 7.5 6.4 7.5 
 480 12.8 
XHX00001C  CTRL PWR B XHX1C CTRL PWR HVAC SYS MECH. WATER CHILLER C CHANNEL B 
 15.0 15.0 0.850 0 N/A 7.5 6.4 7.5 7.5 6.4 7.5 7.5 6.4 7.5 7.5 6.4 7.5 7.5 6.4 7.5 7.5 6.4 7.5 
 480 12.8 
XPN07215B  480V PWR POST ACCIDENT ANALYZER SYSTEM 
 1.7 1.7 0.850 0 N/A 0.0 0.0 0.0 1.6 1.4 1.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1 
 480 1.4 
XTF1FB   XFMR FOR 120V AC NSSS INSTR. MAIN DISTR. PNL 1FB 
 25.0 25.0 0.850  0 N/A 8.3 7.1 8.3 8.3 7.1 8.3 8.3 7.1 8.3 8.3 7.1 8.3 8.3 7.1 8.3 8.3 7.1 8.3 
 480 21.3 
Total Load On Motor Control Center: XMC1DB2X 137.0 170.1 135.7 168.0 137.0 170.1 134.3 166.4 137.0 170.1 131.5 162.7 

XMC1DB2Y 
APN08013B   LIGHTING PANEL 13, ESSENTIAL PANEL, TRAIN B 
 30.0 30.0 0.850  0 N/A 28.0 23.8 28.0 28.0 23.8 28.0 28.0 23.8 28.0 28.0 23.8 28.0 28.0 23.8 28.0 28.0 23.8 28.0 
 480 25.5 
IRM00002   RADIATION MONITORING REACTOR BUILDING SAMPLE LINE PUMP 1 
 1.0 1.3 0.750 0 YES 1.0 1.0 1.3 1.0 1.0 1.3 1.0 1.0 1.3 1.0 1.0 1.3 1.0 1.0 1.3 1.0 1.0 1.3 4 
 460 1.0 0.765 
IRM00006   RADIATION MONITORING FUEL HANDLING BLDG. EXHAUST PUMP 
 1.0 1.3 0.750 0 YES 1.0 1.0 1.3 1.0 1.0 1.3 1.0 1.0 1.3 1.0 1.0 1.3 1.0 1.0 1.3 1.0 1.0 1.3 4 
 460 1.0 0.765 
IRM00011   RADIATION MONITOR AUX. BLDG. VENTS 
 1.0 1.1 0.850 0 YES 1.0 1.0 1.1 1.0 1.0 1.1 1.0 1.0 1.1 1.0 1.0 1.1 1.0 1.0 1.1 1.0 1.0 1.1 4 
 460 1.0 0.765 
XBC1A-1B  TRAIN B DC 1A-1B BACKUP BATTERY CHRG 
 43.3 43.3 0.750 N/A NO 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 21 
 480 32.5 
XFN00028B   CONTROLLED ACCESS EXHAUST FAN B 
 50.0 48.5 0.850 N/A NO 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 22 
 460 41.3 0.904 
XFN00030B   CONT RM EMERGENCY FILTERING SYS FAN B 
 40.0 39.3 0.828 0 YES 40.0 32.5 39.3 40.0 32.5 39.3 40.0 32.5 39.3 40.0 32.5 39.3 40.0 32.5 39.3 0.0 0.0 0.0 
 460 32.5 0.918 
XFN00032B   CONTROL ROOM COOLING UNIT B FAN 
 25.0 25.5 0.830 0 YES 18.0 15.3 18.4 18.0 15.3 18.4 18.0 15.3 18.4 18.0 15.3 18.4 18.0 15.3 18.4 18.0 15.3 18.4 
 460 21.2 0.880 
XFN00036B   RELAY ROOM SUPPLY FAN B 
 15.0 15.6 0.830 0 YES 11.0 9.5 11.4 11.0 9.5 11.4 11.0 9.5 11.4 11.0 9.5 11.4 11.0 9.5 11.4 11.0 9.5 11.4 
 460 12.9 0.865 
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BASIS FOR DIESEL GENERATOR FUEL OIL CONSUMPTION 
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 LARGE BREAK LOCA WITH A LOOP STEAM LINE BREAK WITH A LOOP LOSS OF OFFSITE POWER 
 Rated Load Data (9) Injection Phase - 1/2 to 1 Hour Indefinite Recirc. (8) Short Term Phase - 2 Hours Long Term. (8) Hot Standby - 30 Hours Cold Shutdown (8) 
 <-----------------------------------> Load (20) <-------------------------------------> <------------------------------------> <-------------------------------------> <------------------------------------> <-------------------------------------> <------------------------------------> 
 Hp/kVA kVA PF Seq Auto (31) (32) (33) (31) (32) (33) (31) (32) (33) (31) (32) (33) (31) (32) (33) (31) (32) (33) 
Tag Number Volts kW Eff (Sec.) Start Bhp/kVA kW kVA Bhp/kVA kW kVA Bhp/kVA kW kVA Bhp/kVA kW kVA Bhp/kVA kW kVA Bhp/kVA kW kVA Notes 

XMC1DB2Y (Continued) 
XFN00041B   COMPUTER ROOM SUPPLY FAN B (UNIT 1) 
 5.0 5.3 0.850 N/A NO 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 22 
 460 4.5 0.831 
XFN00046B   CHARGING/SI PUMP RM 3 COOLING UNIT FAN 
 3.0 3.7 0.760 0 YES 3.0 2.8 3.7 3.0 2.8 3.7 3.0 2.8 3.7 0.0 0.0 0.0 3.0 2.8 3.7 0.0 0.0 0.0 
 460 2.8 0.799 
XFN00049B   RHR/SPRAY PUMP ROOM 2 COOLING UNIT FAN 
 3.0 3.7 0.760 0 YES 3.0 2.8 3.7 3.0 2.8 3.7 3.0 2.8 3.7 3.0 2.8 3.7 3.0 2.8 3.7 3.0 2.8 3.7 
 460 2.8 0.799 
XFN00087B   CONTROLLED ACCESS LAB HOOD EXHAUST FAN B 
 5.0 5.3 0.850 N/A NO 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 22 
 460 4.5 0.831 
XFN00133   AUX BLDG MCC-SWGR ROOM COOLING UNIT FAN 
 5.0 6.2 0.720 0 YES 3.4 3.1 4.2 3.4 3.1 4.2 3.4 3.1 4.2 3.4 3.1 4.2 3.4 3.1 4.2 3.4 3.1 4.2 
 460 4.5 0.831 
XIT05903   INSTRUMENT SUPPLY INVERTERS 
 10.0 10.0 0.850  0 N/A 7.6 6.5 7.6 7.6 6.5 7.6 7.6 6.5 7.6 7.6 6.5 7.6 7.6 6.5 7.6 7.6 6.5 7.6 
 480 8.5 
XIT05904   INSTRUMENT SUPPLY INVERTERS 
 10.0 10.0 0.850  0 N/A 5.4 4.6 5.4 5.4 4.6 5.4 5.4 4.6 5.4 5.4 4.6 5.4 5.4 4.6 5.4 5.4 4.6 5.4 
 480 8.5 
XPN00040  TRAIN B PUMP AUXILIARIES TRANSFER PNL-XPP0043C 
 1.0 1.0 0.850 0 N/A 1.0 0.8 1.0 1.0 0.8 1.0 1.0 0.8 1.0 1.0 0.8 1.0 1.0 0.8 1.0 1.0 0.8 1.0 17 
 480 0.8 
XPN02022   REFLING WTR STRGE TANK & PIPING HEAT TRACING CENTRLZD CONT P 
 15.0 15.0 1.000  0 YES 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0 
 480 6.0 
XPN02008   REAC MU WTR STRGE TANK&PIPING HEAT TRACING CENTRLZD CONTRL P 
 6.0 6.0 1.000  0 YES 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
 460 6.0 
XPN02020   SODIUM HYDROXIDE SPRAY SYSTEM HEAT TRACING CENTRLZD CONT PN 
 3.0 3.0 1.000  0 YES 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
 460 3.0 
XPP00013B   BORIC ACID PUMPS 
 15.5 15.7 0.850 0 NO 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
 460 13.4 0.865 
XPP00043B  PP AUX OIL CHARGING/SI PUMP B AUXILIARY OIL PUMP ALOP2 
 2.0 2.2 0.850 0 YES 1.4 1.3 1.5 1.4 1.3 1.5 1.4 1.3 1.5 1.4 1.3 1.5 1.4 1.3 1.5 0.0 0.0 0.0 
 460 1.8 0.808 
XTF05014   SECURITY SYSTEM VIA XET04006 
 37.5 37.5 0.850 0 N/A 31.8 27.1 31.8 31.8 27.1 31.8 31.8 27.1 31.8 31.8 27.1 31.8 31.8 27.1 31.8 31.8 27.1 31.8 17 
 480 31.9 
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 8.3-73 Reformatted 
  May 2018 

FSAR TABLE 8.3-3 PART B2 
BASIS FOR DIESEL GENERATOR FUEL OIL CONSUMPTION 

Connected Automatic and Manual Loading and Unloading of the Diesel Generator 
Channel B 

 
 LARGE BREAK LOCA WITH A LOOP STEAM LINE BREAK WITH A LOOP LOSS OF OFFSITE POWER 
 Rated Load Data (9) Injection Phase - 1/2 to 1 Hour Indefinite Recirc. (8) Short Term Phase - 2 Hours Long Term. (8) Hot Standby - 30 Hours Cold Shutdown (8) 
 <-----------------------------------> Load (20) <-------------------------------------> <------------------------------------> <-------------------------------------> <------------------------------------> <-------------------------------------> <------------------------------------> 
 Hp/kVA kVA PF Seq Auto (31) (32) (33) (31) (32) (33) (31) (32) (33) (31) (32) (33) (31) (32) (33) (31) (32) (33) 
Tag Number Volts kW Eff (Sec.) Start Bhp/kVA kW kVA Bhp/kVA kW kVA Bhp/kVA kW kVA Bhp/kVA kW kVA Bhp/kVA kW kVA Bhp/kVA kW kVA Notes 

XMC1DB2Y (Continued) 
XTF05930   BACKUP MET. TOWER DISTR. PANEL 
 0.0 0.0 0.850 0 N/A 15.0 12.8 15.0 15.0 12.8 15.0 15.0 12.8 15.0 15.0 12.8 15.0 15.0 12.8 15.0 15.0 12.8 15.0 
 480 0.0 
XTF08024B   XFMR FOR LIGHTING PANEL 24, ESSENTIAL PANEL, TRAIN B 
 15.0 15.0 0.850  0 N/A 7.5 6.4 7.5 7.5 6.4 7.5 7.5 6.4 7.5 7.5 6.4 7.5 7.5 6.4 7.5 7.5 6.4 7.5 
 480 12.8 
XTF09006B   RECEPTACLE TRANSFORMER #6 
 10.0 10.0 0.850 0 N/A 10.0 8.5 10.0 10.0 8.5 10.0 10.0 8.5 10.0 10.0 8.5 10.0 10.0 8.5 10.0 10.0 8.5 10.0 
 480 8.5 
Total Load On Motor Control Center: XMC1DB2Y 171.6 203.4 171.6 203.4 171.6 203.4 168.8 199.7 171.6 203.4 135.0 158.9 

XMC1DB2Z 
APN08038B   LIGHTING PANEL 38, ESENTIAL PANEL 
 45.0 45.0 0.850  0 N/A 3.0 2.5 3.0 3.0 2.5 3.0 3.0 2.5 3.0 3.0 2.5 3.0 3.0 2.5 3.0 3.0 2.5 3.0 
 480 38.3 
XAC00008C   AIR STARTING PACKAGE - DIESEL GEN. 
 15.0 15.2 0.850 0 YES 15.5 13.4 15.7 0.0 0.0 0.0 15.5 13.4 15.7 0.0 0.0 0.0 15.5 13.4 15.7 0.0 0.0 0.0 24 
 460 12.9 0.865 
XAC00008D   AIR STARTING PACKAGE - DIESEL GEN. 
 15.0 15.2 0.850 0 NO 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
 460 12.9 0.865 
XFN00045A   DG AREA B VENTILATION AIR SUPPLY FAN A 
 30.0 34.0 0.824 0 YES 25.0 23.3 28.3 25.0 23.3 28.3 25.0 23.3 28.3 25.0 23.3 28.3 25.0 23.3 28.3 25.0 23.3 28.3 
 460 28.0 0.800 
XFN00045B   DG AREA B VENTILATION AIR SUPPY FAN B 
 30.0 34.0 0.824 0 YES 25.0 23.3 28.3 25.0 23.3 28.3 25.0 23.3 28.3 25.0 23.3 28.3 25.0 23.3 28.3 25.0 23.3 28.3 
 460 28.0 0.800 
XMC1DB2Z  HTR SPACE HTRS FOR XMC1DB2Z 
 0.5 0.5 1.000 N/A N/A 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 
 480 0.5 
XPN00048   1B DIESEL POWER PANEL 
 56.0 56.0 0.850  0 N/A 56.0 47.6 56.0 56.0 47.6 56.0 56.0 47.6 56.0 56.0 47.6 56.0 56.0 47.6 56.0 56.0 47.6 56.0 
 480 47.6 
XPP00004B   DG FUEL OIL TRANSFER PUMP 4B 
 1.0 1.4 0.720 0 YES 0.6 0.6 0.8 0.6 0.6 0.8 0.6 0.6 0.8 0.6 0.6 0.8 0.6 0.6 0.8 0.6 0.6 0.8 
 460 1.0 0.765 
XPP00141B   DG FUEL OIL TRANSFER PUMP 141B 
 1.0 1.4 0.720 0 YES 0.6 0.6 0.8 0.6 0.6 0.8 0.6 0.6 0.8 0.6 0.6 0.8 0.6 0.6 0.8 0.6 0.6 0.8 
 460 1.0 0.765 
XPP00146B   DIESEL GENERATOR BLDG SUMP PUMP 
 2.0 2.2 0.850 N/A NO 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 22 
 460 1.8 0.808 
Total Load On Motor Control Center: XMC1DB2Z 111.9 133.5 98.5 117.8 111.9 133.5 98.5 117.8 111.9 133.5 98.5 117.8 
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 8.3-74 Reformatted 
  May 2018 

FSAR TABLE 8.3-3 PART B2 
BASIS FOR DIESEL GENERATOR FUEL OIL CONSUMPTION 

Connected Automatic and Manual Loading and Unloading of the Diesel Generator 
Channel B 

 
 LARGE BREAK LOCA WITH A LOOP STEAM LINE BREAK WITH A LOOP LOSS OF OFFSITE POWER 
 Rated Load Data (9) Injection Phase - 1/2 to 1 Hour Indefinite Recirc. (8) Short Term Phase - 2 Hours Long Term. (8) Hot Standby - 30 Hours Cold Shutdown (8) 
 <-----------------------------------> Load (20) <-------------------------------------> <------------------------------------> <-------------------------------------> <------------------------------------> <-------------------------------------> <------------------------------------> 
 Hp/kVA kVA PF Seq Auto (31) (32) (33) (31) (32) (33) (31) (32) (33) (31) (32) (33) (31) (32) (33) (31) (32) (33) 
Tag Number Volts kW Eff (Sec.) Start Bhp/kVA kW kVA Bhp/kVA kW kVA Bhp/kVA kW kVA Bhp/kVA kW kVA Bhp/kVA kW kVA Bhp/kVA kW kVA Notes 

XMC1EB1X 
APN04007   SW BLDG POWER PANEL #2 
 60.0 60.0 0.850  0 N/A 25.0 21.3 25.0 25.0 21.3 25.0 25.0 21.3 25.0 25.0 21.3 25.0 25.0 21.3 25.0 25.0 21.3 25.0 
 480 51.0 
APN08032B   LIGHTING PANEL 32, ESSENTIAL PANEL, TRAIN B POWER FEED 
 10.0 10.0 0.850  0 N/A 6.0 5.1 6.0 6.0 5.1 6.0 6.0 5.1 6.0 6.0 5.1 6.0 6.0 5.1 6.0 6.0 5.1 6.0 
 480 8.5 
XFN00080B   SERVICE WATER BUILDING SUPPLY FAN B 
 50.0 48.6 0.838 0 YES 58.0 47.2 56.4 58.0 47.2 56.4 58.0 47.2 56.4 58.0 47.2 56.4 58.0 47.2 56.4 58.0 47.2 56.4 
 460 40.7 0.916 
XPP00147B   SERVICE WATER PUMPHOUSE SUMP PUMP 
 1.0 1.1 0.850 N/A NO 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 22 
 460 1.0 0.765 
XRS00002B   SW TRAVELING SCREEN B 
 1.0 1.1 0.850 0 NO 1.0 1.0 1.1 1.0 1.0 1.1 1.0 1.0 1.1 1.0 1.0 1.1 1.0 1.0 1.1 1.0 1.0 1.1 22 
 460 1.0 0.765 
Total Load On Motor Control Center: XMC1EB1X 74.6 88.5 74.6 88.5 74.6 88.5 74.6 88.5 74.6 88.5 74.6 88.5 

XMC1EC1X 
XRS00002C   SW TRAVELING SCREEN C 
 1.0 1.1 0.850 N/A NO 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 16,22 
 460 1.0 0.765 
Total Load On Motor Control Center: XMC1EC1X 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

XSW1DB 
MPP00001B   COMPONENT COOLING PUMP B MOTOR 
 600.0 535.6 0.914 15 YES 550.0 448.8 491.0 550.0 448.8 491.0 550.0 448.8 491.0 550.0 448.8 491.0 550.0 448.8 491.0 550.0 448.8 491.0 2,11,30 
 6900 489.6 0.914 
MPP00001C  TRAIN B COMPONENT CLG PP C FED VIA XES2001C & XET02001C 
 600.0 600.0 0.866 N/A No 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 16 
 6900 519.6 
XPP00021B   EMERGENCY FEEDWATER PUMP B 
 600.0 587.8 0.825 20 YES 550.0 444.5 538.8 0.0 0.0 0.0 550.0 444.5 538.8 0.0 0.0 0.0 550.0 444.5 538.8 0.0 0.0 0.0 11 
 6900 484.9 0.923 
XPP00038B   REACTOR BUILDING SPRAY PUMP B 
 400.0 367.0 0.880 N/A YES 400.0 322.9 367.0 420.0 339.1 385.3 400.0 322.9 367.0 400.0 322.9 367.0 0.0 0.0 0.0 0.0 0.0 0.0 3 
 6900 322.9 0.924 
XPP00043B   CHARGING/SI PUMP B 
 900.0 778.0 0.922 0 YES 860.0 685.4 743.4 860.0 685.4 743.4 860.0 685.4 743.4 0.0 0.0 0.0 720.0 573.8 622.4 0.0 0.0 0.0 14 
 6900 717.3 0.936 
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 8.3-75 Reformatted 
  May 2018 

FSAR TABLE 8.3-3 PART B2 
BASIS FOR DIESEL GENERATOR FUEL OIL CONSUMPTION 

Connected Automatic and Manual Loading and Unloading of the Diesel Generator 
Channel B 

 
 LARGE BREAK LOCA WITH A LOOP STEAM LINE BREAK WITH A LOOP LOSS OF OFFSITE POWER 
 Rated Load Data (9) Injection Phase - 1/2 to 1 Hour Indefinite Recirc. (8) Short Term Phase - 2 Hours Long Term. (8) Hot Standby - 30 Hours Cold Shutdown (8) 
 <-----------------------------------> Load (20) <-------------------------------------> <------------------------------------> <-------------------------------------> <------------------------------------> <-------------------------------------> <------------------------------------> 
 Hp/kVA kVA PF Seq Auto (31) (32) (33) (31) (32) (33) (31) (32) (33) (31) (32) (33) (31) (32) (33) (31) (32) (33) 
Tag Number Volts kW Eff (Sec.) Start Bhp/kVA kW kVA Bhp/kVA kW kVA Bhp/kVA kW kVA Bhp/kVA kW kVA Bhp/kVA kW kVA Bhp/kVA kW kVA Notes 

XSW1DB (Continued) 
XPP00043C  Train B Charging/SI Pump C Fed via XET2002C 
 900.0 778.0 0.922 N/A NO 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 16 
 6900 717.3 0.936 
XTF04102   PRESSURIZER HEATERS BACKUP GROUP 2 
 750.0 750.0 1.000 N/A  NO 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 485.1 485.1 485.1 0.0 0.0 0.0 1 
 480 750.0 
Total Load On Switchgear: XSW1DB 1901.7 2140.2 1473.3 1619.8 1901.7 2140.2 771.7 858.0 1952.3 2137.3 448.8 491.0 

XSW1DB1 
APN01DB1   SWITCHGEAR XSW1DB1 DISTRIBUTION PANEL 
 10.0 10.0 0.850  0 N/A 9.0 7.6 9.0 9.0 7.6 9.0 9.0 7.6 9.0 9.0 7.6 9.0 9.0 7.6 9.0 9.0 7.6 9.0 
 480 8.5 
XAC00012   SUPPLEMENTAL INSTRUMENT AIR COMPRESSOR 
 150.0 141.0 0.860 N/A NO 0.0 0.0 0.0 150.0 121.2 141.0 0.0 0.0 0.0 150.0 121.2 141.0 150.0 121.2 141.0 150.0 121.2 141.0 1 
 460 121.2 0.923 
XFN00019B   CHARCOAL EXHAUST FAN B 
 125.0 119.5 0.850 N/A NO 0.0 0.0 0.0 125.0 101.6 119.5 0.0 0.0 0.0 125.0 101.6 119.5 125.0 101.6 119.5 125.0 101.6 119.5 1,26 
 460 101.6 0.918 
XFN00019D   AUXILIARY BUILDING CHARCOAL EXHAUST FAN D 
 125.0 119.5 0.850 N/A NO 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
 460 101.6 0.918 
XFN00064B  MFN00096B REACTOR BUILDING COOLING UNIT FAN (MFN0096B) 
 275.0 246.5 0.889 N/A NO 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
 460 219.2 0.936 
XFN00064B  MFN00097B REACTOR BUILDING COOLING UNIT FAN (MFN0097B) 
 75.0 77.4 0.779 25 YES 90.0 72.3 92.9 90.0 72.3 92.9 90.0 72.3 92.9 90.0 72.3 92.9 90.0 72.3 92.9 90.0 72.3 92.9 6,14,27 
 460 60.3 0.928 
XFN00065B  MFN00096D REACTOR BUILDING COOLING UNIT FAN (MFN0096D) 
 275.0 246.5 0.889 N/A NO 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
 460 219.2 0.936 
XFN00065B  MFN00097D REACTOR BUILDING COOLING UNIT FAN (MFN0097D) 
 75.0 77.4 0.779 N/A NO 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 14,27 
 460 60.3 0.928 
XHX00001B   HVAC SYSTEM MECHANICAL WATER CHILLER B 
 321.0 286.1 0.900 30 YES 321.0 257.5 286.1 321.0 257.5 286.1 321.0 257.5 286.1 321.0 257.5 286.1 321.0 257.5 286.1 321.0 257.5 286.1 13 
 460 257.5 0.930 
XHX00001C  TRAIN B HVAC SYSTEM MECHANICAL WATER CHILLER C - LOAD FOR TRAIN B 
 321.0 286.1 0.900 N/A NO 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 16 
 460 257.5 0.930 
XPP00031B   RESIDUAL HEAT REMOVAL PUMP B 
 300.0 262.2 0.914 0 YES 285.0 227.6 249.1 300.0 239.6 262.2 285.0 227.6 249.1 285.0 227.6 249.1 285.0 227.6 249.1 300.0 239.6 262.2 
 460 239.6 0.934 



 

 8.3-76 Reformatted 
  May 2018 

FSAR TABLE 8.3-3 PART B2 
BASIS FOR DIESEL GENERATOR FUEL OIL CONSUMPTION 

Connected Automatic and Manual Loading and Unloading of the Diesel Generator 
Channel B 

 
 LARGE BREAK LOCA WITH A LOOP STEAM LINE BREAK WITH A LOOP LOSS OF OFFSITE POWER 
 Rated Load Data (9) Injection Phase - 1/2 to 1 Hour Indefinite Recirc. (8) Short Term Phase - 2 Hours Long Term. (8) Hot Standby - 30 Hours Cold Shutdown (8) 
 <-----------------------------------> Load (20) <-------------------------------------> <------------------------------------> <-------------------------------------> <------------------------------------> <-------------------------------------> <------------------------------------> 
 Hp/kVA kVA PF Seq Auto (31) (32) (33) (31) (32) (33) (31) (32) (33) (31) (32) (33) (31) (32) (33) (31) (32) (33) 
Tag Number Volts kW Eff (Sec.) Start Bhp/kVA kW kVA Bhp/kVA kW kVA Bhp/kVA kW kVA Bhp/kVA kW kVA Bhp/kVA kW kVA Bhp/kVA kW kVA Notes 

XSW1DB1 (Continued) 
XPP00040B   REACTOR MAKE-UP WATER PUMP B 
 60.0 58.3 0.850 N/A NO 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
 460 49.6 0.903 
XPP00045B   SERVICE WATER BOOSTER PUMP B 
 350.0 303.5 0.920 35 YES 250.0 199.5 216.8 250.0 199.5 216.8 250.0 199.5 216.8 250.0 199.5 216.8 250.0 199.5 216.8 0.0 0.0 0.0 7,14 
 460 279.3 0.935 
Total Load On Switchgear: XSW1DB1 764.6 853.9 999.4 1127.5 764.6 853.9 987.4 1114.4 987.4 1114.4 800.0 910.6 

XSW1DB2 
APN01DB2   SWITCHGEAR XSW1DB2 DISTR. PNL. 
 10.0 10.0 0.850  0 N/A 9.0 7.6 9.0 9.0 7.6 9.0 9.0 7.6 9.0 9.0 7.6 9.0 9.0 7.6 9.0 9.0 7.6 9.0 
 480 8.5 
XFN00023B   FUEL BUILDING EXHAUST FAN 23B 
 60.0 59.0 0.831 25 YES 56.0 45.8 55.1 56.0 45.8 55.1 56.0 45.8 55.1 56.0 45.8 55.1 56.0 45.8 55.1 56.0 45.8 55.1 
 460 49.0 0.913 
XHR00004B   HYDROGEN RECOMBINER B 
 75.0 75.0 1.000 N/A  NO 0.0 0.0 0.0 75.0 75.0 75.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1,28 
 480 75.0 
XIT05936  TRAIN B INCOMING TRAIN B POWER 
 125.0 125.0 1.000  0 N/A 60.4 60.4 60.4 60.4 60.4 60.4 60.4 60.4 60.4 60.4 60.4 60.4 60.4 60.4 60.4 60.4 60.4 60.4 15 
 480 125.0 
XPP00032B   SPENT FUEL PIT COOLING PUMP B 
 75.0 73.4 0.840 N/A NO 0.0 0.0 0.0 60.0 49.3 58.7 0.0 0.0 0.0 60.0 49.3 58.7 60.0 49.3 58.7 60.0 49.3 58.7 1,29 
 460 61.6 0.908 
XPP00048B   HVAC SYSTEM CHILL WATER PUMP B 
 60.0 53.4 0.930 10 YES 48.0 39.7 42.7 48.0 39.7 42.7 48.0 39.7 42.7 48.0 39.7 42.7 48.0 39.7 42.7 48.0 39.7 42.7 13 
 460 49.6 0.902 
XPP00048C  TRAIN B CHILLED WATER PUMP C - LOAD FOR TRAIN B 
 50.0 44.4 0.920 N/A NO 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 16 
 460 40.9 0.913 

XSW1DB2 BUS 

 13.3 13.3 0.000 N/A  13.3 0.0 13.3 13.3 0.0 13.3 13.3 0.0 13.3 13.3 0.0 13.3 13.3 0.0 13.3 13.3 0.0 13.3 

 480 0.0 
Total Load On Switchgear: XSW1DB2 153.5 180.5 277.8 314.1 153.5 180.5 202.8 239.2 202.8 239.2 202.8 239.2 

XSW1EB 
MPP00039B   SERVICE WATER PUMP B MOTOR 
 700.0 622.0 0.922 10 YES 650.0 532.5 577.6 650.0 532.5 577.6 650.0 532.5 577.6 650.0 532.5 577.6 650.0 532.5 577.6 650.0 532.5 577.6 12 
 6900 573.5 0.911 
MPP00039C  TRAIN B SERVICE WATER PUMP C MOTOR - LOAD FOR TRAIN B 
 700.0 622.0 0.922 N/A NO 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 16 
 6900 573.5 0.911 
Total Load On Switchgear: XSW1EB 532.5 577.6 532.5 577.6 532.5 577.6 532.5 577.6 532.5 577.6 532.5 577.6 
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FSAR TABLE 8.3-3 PART B2 
BASIS FOR DIESEL GENERATOR FUEL OIL CONSUMPTION 

Connected Automatic and Manual Loading and Unloading of the Diesel Generator 
Channel B 

 
 LARGE BREAK LOCA WITH A LOOP STEAM LINE BREAK WITH A LOOP LOSS OF OFFSITE POWER 
 Rated Load Data (9) Injection Phase - 1/2 to 1 Hour Indefinite Recirc. (8) Short Term Phase - 2 Hours Long Term. (8) Hot Standby - 30 Hours Cold Shutdown (8) 
 <-----------------------------------> Load (20) <-------------------------------------> <------------------------------------> <-------------------------------------> <------------------------------------> <-------------------------------------> <------------------------------------> 
 Hp/kVA kVA PF Seq Auto (31) (32) (33) (31) (32) (33) (31) (32) (33) (31) (32) (33) (31) (32) (33) (31) (32) (33) 
Tag Number Volts kW Eff (Sec.) Start Bhp/kVA kW kVA Bhp/kVA kW kVA Bhp/kVA kW kVA Bhp/kVA kW kVA Bhp/kVA kW kVA Bhp/kVA kW kVA Notes 

XSW1EB1 
APN01EB1   SWITCHGEAR XSW1EB1 DISTRIBUTION PANEL 

 10.0 10.0 0.850  0 N/A 9.0 7.6 9.0 9.0 7.6 9.0 9.0 7.6 9.0 9.0 7.6 9.0 9.0 7.6 9.0 9.0 7.6 9.0 
 480 8.5 
Total Load On Switchgear: XSW1EB1 7.6 9.0 7.6 9.0 7.6 9.0 7.6 9.0 7.6 9.0 7.6 9.0 

Subtotal Load On The Diesel Generator: 3890.5 4414.4 3834.5 4316.1 3890.5 4414.4 3057.8 3478.9 4245.0 4767.6 2498.8 2850.4 

 Cable Losses: 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 

 Transformer Losses: 31.0 31.0 31.0 31.0 31.0 31.0 31.0 31.0 31.0 31.0 31.0 31.0 

 Generator Exciter Load: 25.0 30.0 25.0 30.0 25.0 30.0 25.0 30.0 25.0 30.0 25.0 30.0 

Total Generator Load With Optional Loads: 3956.5 4485.4 3900.5 4387.1 3956.5 4485.4 3123.8 3549.9 4311.0 4838.6 2564.8 2921.4 10 
 Optional Loads: 0.0 0.0 400.6 455.6 0.0 0.0 324.2 379.0 809.3 864.1 324.2 379.0 

Total Generator Load Without Optional Loads: 3956.4 4485.4 3499.9 3931.4 3956.4 4485.4 2799.6 3170.9 3501.7 3974.5 2240.6 2542.4 
 
Total Records Printed:   91 
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FSAR TABLE 8.3-3 PART B2 
BASIS FOR DIESEL GENERATOR FUEL OIL CONSUMPTION 

Connected Automatic and Manual Loading and Unloading of the Diesel Generator 
Channel B 

 
Notes: 
 

1 This is an optional load which can be started manually.  It may be added if the DG loading conditions permit, and this load was not considered for fuel oil storage requirements since it is not a required load. 

2 The pump is normally in low speed but is assumed to be auto-started in high speed.  The speed change switch is manually operated.  The pump will be operated in high speed for approximately 8 hours for the first 7 days following a DBE.   
If both DGs are running, only one train's pump will be in high speed during the plant shutdown. 

3 The pump starts on receipt of a spray initiation signal. 

4 The motor is not required for the accident scenarios but the motor will be running as it is not locked out by the load sequencer. 

5 The motor is running in the Hot Standby scenario as the SWBP is automatically started by the load sequencer. 

6 The motor is not required for the LOOP - Hot standby / Cold shutdown scenarios but is auto started by the load sequencer and expected to remain on for air circulation related purposes. 

7 The motor is not required for the LOOP - Hot standby scenario but is auto started by the load sequencer. 

8 The equipment is required to be operable for six months following an accident. 

9 Time 0 indicates the emergency diesel generator has started and reached no load speed and voltage, at which the circuit breaker connecting to the 7200 volt bus has closed. 

10 Total includes the RHR pump and all manual loads whose application will be limited so that neither the 2 hour rating (4676 kW) is exceeded for more than 2 hours nor the continuous rating of 4250 kW is exceeded. 

11 The required safety function is for emergency core cooling. 

12 The required safety function is for emergency core cooling and containment cooling. 

13 The required safety function is for equipment area cooling. 

14 The required safety function is for containment cooling. 

15 This inverter is assumed to be running on this diesel generator.  It is fed via a manual switchgear breaker. 

16 The "C" train equipment is assumed to be not running as the normal train equipment is running. 

17 This equipment is assumed to be supplied from this diesel generator. 

18 Generator efficiency is assumed to be taken into account by the diesel manufacturer as the load limit is based on generator output kW (including the exciter) as monitored at the MCB. 

19 The dc powered oil pumps associated with the turning gear are included in the battery charger loads. 

20 For the Auto-Start columns, YES means the load is able to automatically start based on its control circuitry,  NO means it does not, and N/A means the load is continuous and not subject to starting and stopping. 

21 The normal battery charger is assumed in service. 

22 The load is locked out on receipt of an SI signal. 

23 The fan runs only when the EFWP is running. 

24 The compressor runs only to recharge the air start system.  It is assumed to be running in the first hour only. 

25 XTG00001 will be running less than 24 hours total during the 7 days following a DBE. 

26 The fan is expected to be manually started within the first 30 hours and is therefore shown as a load for the LOOP/Hot Standby mode. 

27 Only 1 out of 2 RBCU fans is required to run post accident as selected. 

28 The H2 recombiner will be operated as needed to support post accident response. 

29 The pump will be operated as needed to maintain spent fuel pool temperatures within acceptable limits. 

30 The component cooling water pump slow speed ratings are 250hp, .8094 PF, .9114 Efficiency, and 250kVA. 

31 The "BHP/kVA" field lists the demand load that has been calculated for the specified event. 

32 The "kW" field equals BHP/kVA x 0.746 kW/HP / EFF for motors.  For non-motor loads this field equals BHP / kVA x PF. 

33 The "kVA" field equals BHP / kVA x 0.746 kW/HP / (EFF x PF) for motors.  For non-motor loads this field equals BHP / kVA. 



 8.3-79 Reformatted Per 
  Amendment 02-01 

TABLE 8.3-3a 
 

DIESEL GENERATOR PROTECTIVE DEVICES 
 

 Protective Relay Function 
if Diesel Start is Initiated By: 

   
 

Device 
ESF OR 

Undervoltage 
Test 

Start Switch 
   

67 DG Motoring - reverse power flow Alarm Trip 
(2)

 

51 DG Ground Overcurrent Alarm Trip 
(2)

 

51VDG Time overcurrent - voltage controlled Alarm Trip 
(2)

 

46 DG Negative phase sequence Alarm Trip 
(2)

 

64 FDG Field ground relay Alarm Alarm 

87 DG Generator differential Trip 
(3)

 Trip 
(3)

 

40 DG Field failure relay Alarm Trip 
(2)

  

Lube oil pressure low (4 switches) Trip 
(1) (3)

 Trip 
(3)

 

Engine overspeed Trip 
(3)

 Trip 
(3)

 

Crankcase pressure high Alarm Trip 
(3)

 

Lube Oil temperature high Alarm Trip 
(3)

 

Jacket coolant temperature high Alarm Trip 
(3)

 

59 Overvoltage Alarm Alarm 

Fuel Oil Pressure Low Alarm Alarm 

Start failure Alarm Alarm 

Barring Device Engaged Prevent Start Prevent start 

 
Note: 
 
1. Trip occurs on actuation of 2 of 4 switches if at least 1 of the 2 actuated switches 

has setpoint of 60 psi.  Setpoints are at 70, 65, 60, and 60 psi. 
 
2. Trips Diesel Generator Breaker only. 
 
3. Trips Diesel Generator Breaker and Diesel Generator Engine.   
 

 99-01 

 99-01 
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 8.3-80 Reformatted Per 
  Amendment 02-01 

 
TABLE 8.3-3b 

 
ENGINEERED SAFETY FEATURES BUS INDICATORS 

 
Indicator Type Function Location 

GE Type AB-40, Frequency Meter Diesel generator A, frequency Main Control Board (MCB) panel XCP6117 

GE Type AB-40, A-C Wattmeter Diesel generator A, watts MCB panel XCP6117 

GE Type AB-40, A-C Voltmeter Diesel generator A, volts MCB panel XCP6117 

GE Type AB-40, A-C Wattmeter ESF transformer, watts MCB panel XCP6117 

GE Type AB-40, A-C Voltmeter ESF bus 1DA, volts MCB panel XCP6117 

GE Type AB-40, A-C Varmeter ESF transformer, vars MCB panel XCP6117 

GE Type 180, A-C Ammeter Diesel generator A, amperes MCB panel XCP6117 

GE Type 180, A-C Ammeter ESF transformer, amperes MCB panel XCP6117 

GE Type 180, A-C Ammeter 7.2 kV bus 1DA feeder, amperes MCB panel XCP6117 

GE Type AB-40, Frequency Meter Diesel generator B, frequency MCB panel XCP6117 

GE Type AB-40, A-C Wattmeter Diesel generator B, watts MCB panel XCP6117 

GE Type AB-40, A-C Voltmeter Diesel generator B, volts MCB panel XCP6117 

GE Type AB-40, A-C Voltmeter 7.2 kV bus 1DB, volts MCB panel XCP6117 

GE Type 180, A-C Ammeter Diesel generator B, amperes MCB panel XCP6117 

GE Type 180, A-C  Ammeter 7.2 kV bus 1DB feeder, amperes MCB panel XCP6117 

GE Type AB-40, A-C Ammeter 7.2 kV bus tie 1DX2DX, amperes MCB panel XCP6117 

GE Type AB-40, A-C Voltmeter 115 kV incoming, volts MCB panel XCP6117 

 

 00-01 



 

 8.3-81 Reformatted Per 
  Amendment 02-01 

 
TABLE 8.3-4 

 
IDENTIFICATION OF SAFETY-RELATED 

CABLE TRAYS AND CABLES 
 

 
 
Color 

 
Reactor Protection 

Channel 

 
Process Control 

Channel 

Engineered Safety 
Features Actuation & 
Equipment Channel 

Red I 1 A, J 

Orange II 2 D, L 

Blue III 3 B, K 

Yellow IV 4 E, M 

Green - - C 

Tan, plus  
Channel Color 

Associated - X, plus channel 

Tan or no color Non-Safety-Related - X 
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 8.3-82 Reformatted Per 
  Amendment 02-01 

 
TABLE 8.3-5 

 
SEQUENCE OF OPERATION FOLLOWING A LOSS 

OR DEGRADED VOLTAGE CONDITION 
 

Items of Operation Loss of Voltage 
(Time in Seconds) 

Degraded Voltage 
(Time in Seconds) 

Loss or Degraded Voltage Condition 0 0 

Diesel Generator Start 0.25 3 

Permissive to EFW Pump Start 0.25 3 

Initiate ESFLS Operation 2.25 7 

7.2Kv Bus Circuit Breaker Trip 2.25 7 

Permissive to Close Diesel Generator 
Circuit Breaker 

5.25 10 

Diesel Generator Ready to Load 
(Initiate Block Loading) 

10.25 13 
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PUSHBUTTON 

___ ~ ___ ..J 

() 
NO-FS:-

•. FOR I FGeNO, seE D~!G, E-2J3-201. 

2. RFLnyS n-iOl1\. -2, AND -3 ABE ABS SOLID STATE RELPYS 
4!lT617S'l 'IFCH RES,T A' AOP,"CXIHI! TEL Y 101% OF 
DROPOUT SETTING, 

3. REL,1'iS 278 IDA-I, .(, {;ND 3 ARc LTC :;IATfC ilil PYS 
ILT4175L Wllel, lirS:~T I~T Af'PROXIHA v 102% 0= 
onOPCUT Sf'TTING. 

4, THiS _ow; r:AGRAM IS TYPICAL FOR ISI/IDB. 

--_. -- -----~ .. ~.- .. - .. ------. ~------------.-

1/4)'0:: l' -2" c:::c:.:LL __ ~, _ _'-' .. ·"'-I':-·-I:-l'--- _~ __ 
(y ,..,' 1~' 

."-.~--- ------,-------- . ---,~---~-

m 
2,0 SECONDS 

DELAY fOR COOROINHION 
WITH OVERCURRENT RELAYING 

---_.- ----._------------+-

m 
3.0 SECJNDS 

DELAY 'OR 
RESIDUH 
VOlTAGE 
DECAl 

UNDERYOLTAG, fOR 
Dlt.SEt GENERATOR 

BWKER CLOSE 
1J C20J 001 

f 

~--,...L.--"'1 

IINDEFIOLTAGE FOR 
Ems 

ID fiGURE ),3-1 

f 

-~----~ 

U SECONDS 

DElAY fOR TDIAl 
Of), D SECOND 
SlNSING TIME 

. __ .... __ l_-------, 
UN~;[IlVOlI tel fOR 

DIESEL GfNERI1DH SlABl 
TO C-1DJ-m 

G 

------- ----------

m TUHB IHE 
PUH S':.4RT 

"A" INPUT 
TO 'A" SOLE~OID 

,---~ 

_.,_. " ... .. ' . _ .... .. _,- - - .~- -

J5 9/21/01 J=:J --'\ ._._.- .. _-"'- --.~- ,-.---,-~ o L._ 04·24-93 SRt,/1 RE ... ,,7 G2/27 /9! DD,J REVI' '---' ,_I 
_. - -~-, 

_c _____ . 

02 18·2991 eRR RE 

1\0. DATE 3 v 
", 

---.. --

HW TURBINE 
rUMP mRT 

"A" INPUT TO 
"b" ,eLENO ID __ ... _____ ..... ___ .. __ ...J 

-------T""'---,--'--

VIRGIL C. SU~ME:R NUCLEAR c;TATlO'i 

;:-1 ECTRICAL 

72 KV BUS lOA-lOB UNDERVCLT AGE REU\yI~'G ,,-,-"-----
LOGIC DIAGRAM 

-_ .. _-.--_ .. ----------_ ........ _-- ~ .. --- -----

B 

c 

D 

E 

F 

, lr, 
n 

"" ! ~; 
:0 
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A 

B 

C 

o 

E 

F 

G 

H 

K 

17 

120VAC INSTR. MAIN 
DIST. PNL. IFA 
APNIFA-EM, CB-M 

25 

:>: -w, 
~I 
:?J' 
~~ 

* 

16 

4B0V MOTOR CONTROL CENTER XMClDA2X-ES 

UNIT T 
16IJL ) 10~AF 

70AT 

j:"'. 
25KVA 

480-120V 10 
VITAL SYSTEM TRANSF. 

[SF. IFAXTFlF A-EM 

40M BUS 

21C-350MCM 

11 T 121 13 
) 225If ) 100AF ) 100AF . ) 100AF 

150AT 15AT 15AT 15AT 

2/C-4/0 ~ 2/C-10 ~ 2/C-10 r 2/C-10 ---I~r: ---- - --- 1 
FUI,2 IMI FU2A FU2B I 
150A ,:;;, 30A 30A , 
~I~L ~ __ _ <2J 

2/C-4/0 2/C-10 2/C-10 
IA-ASSOC.! * lA-ASSOC.I * IA-ASSOC.! 

15 

BACK-UP 
FEED TO 

XPN70~5-XI 

BACK-UP 
FEED TO 

XPN70~6-XI 

BACK-UP BACK-UP 
FEED TO FEED TO BOP 

XPN60~I-BP INSTR. CAB. 'A' 
XPN6004-BP 

-- ------ ----------, 
TO 

APNIFB-EM 
OWG. E -206-062 

SH. 2 

f * IB-ASSOC.) 
2/C-4/0 

, 
i--* 

ROO POSITION 
IND. PNL. IFCI 
APNIFCI -EM, IB-O 

) 2~5~ _ M_ j 22SAF 

_ 22SA BUS 131 SEE NOTE i7 1 
120VAC INSTR. 
PANEL ' I 
APN5901-EV, CB-M 

02 T 04 T 05 T 

w 

~ 

14 

RAD. MON. SYS. 
INSTR. PNL. 
XCP62~0-RM 

VIA 
XPN5253-EM 

13 12 

CHANNEL A 

) 
225AF 23 T) 225AF 221) 110AF 10 .) IIIAF 

~~~A10TE 20 , ~~~A10TE 2~50AT [ 15AT 2/C-2 2/C-B 
::E ____ I 

2/C-I/~ I :hI FUI I 
~ I 50A I 

~L~I 
2/C -I/~ 2/C -2 * IA-ASSOCJ 

FULL LENGTH CQ'" CROM CONT. ~ 
PWR, CAB. ~ 

XCAOO0IA-CR 

w 

~ 

1) 

06 08 T 09 T 10 

15AT 15AT 1iAT 

11 

10KVA 
YlTAL BUS 

U.P.S. 

Ifl 8 7 6 5 4 

4B0V MOTOR CONTROL CENTER XMClDA2Y-ES - -T UNIT T . IJNIT T 
UNIT) 6AeL) I_ 6ABR r-""") e. t-L_3I!A_3_; _C-_6 ____ _________ ____ _______________ ----- --------------- -----, 

w TO TO 
~ OPNIHA-EO OPNIHA-ED 
e; OWG. E-2~6-~62 OWG. E-206-062 

1'------
ALTERNATE 

SOURCE 
120VAC,IPH,60HZ 

~3 ~3 

BACKUP SOURCE 
125VDC 

- - NORMAl- --1 
SOURCE 

480VAC,3PH,60HZ 

i--- I , 

I!KVA 
VITAL BUS 

U.P.S. 

BACKUP SOURCE 
125VDC 

APN5901-EV 

2 - 2eAT 
2 - 25AT 
1- 30AT 

I - 22SAT 

3 

7 SPACES-100AF-2 POLE 

2 

SPARE BREAKERS IN PANELS 
APN59~2 -[V 

2 - 20AT 
1 - 30AT 

2 - 22SAT 
13 SPACES-100AF-2 POLE 

APN5907-EV 

10 - 15AT 
2 - 20AT 
1 - 30AT 

11 SPACES 

----=-~~R~~f -=--:: -=--1 -----------------------------------~ 
SOURCE 

480VAC,3PH,60HZ 

XIT5'lllI-EV 
IlHS-37-iQ8-1I 

) 225A ) 60A 

r~~ I y,l XIT5902-EV 
IlHS-37-198-11 

) 61A 

~ '~;:':;7" Y~ 

POSITION 

ISOLATE 
BYP. TO INV. 
NORMAL 
BYP. TO ALT. 

CONTACTS 
BI I B2 1 B3 1 B4 1 B5 

L~~ ________ _ 

27 

PRECHARGE 

1 
200A 

) UPS 
OUTPUT 

3/C-2 

11 T lOOA!' 12 T I_ 13 . 100AF IH 1ST 16 

lSAT lSAT 15AT 

CHANNEL 0----...: 

IH 18 

15AT 15AT 

120VAC INSTR. 
PANEL '2 
APN5902-EV, CB-M 

PRECHARGE 

CONTACTS 
POSITION BII B2 1 B3 1 B4 1 B5 

ISOLATE 
BYP. TO INV. 

NORMAL 1* II III I I ~) UPS BYP. TO ALT.! _ OUTP UT 

L~I~~" 't 

w 
~ e; 

I) 3/C-2 

) 225AF 

1 

58-62HZ 
AC LDAD 

0-150A 
I _____ ______ J 

w 
~ e; 

I) 
01 T 021 04 

2iAT ISAT 15AT 

05 T 07 T 08 
) 10iAF ) l iiAF .) 100AF 

15AT 15AT 15AT 
12 T liMF 13 T lOOAl' 15 . IiiAI' 

APNIFA-EM 

I - 31AT 
1 - 71AT 
1- 110AT 
1 - 125AT 
2 - 150AT 

6 SPACES-100AF-2 POLE 
4 SPACES-22SAF-2 POLE 

APNIFCHM 

2 - 15AT 
2 - 20AT 
1- 30AT 
1 - 35AT 
2 - S0AT 

) IiiAI' ) 100AF ) 10iAF 

~It~~ -_~40;:~~ t 20::C-10 
~I FUI FU2 I 
~I 60A 60A I 

~L _9 _____ o_J 
3/C-4 3/(-4 

) liiAF .) liiAF .) li0AF .) liiAF 

r" r" r" r' 
) liiAF ) 10iAF ' ) IllIlAl' 

r 

2/C-\0~1~2!~~ r 2/C-10 
till FUI I 
~I 2M I 

~L ~I 
2/C-10 * lA-ASSOC.) 

r~" r'o r'" ) 1_ ) 1_ ' )miAF 

r 2/c-m1SI~2!~~ r 2/C-10 
til l FUZB I 
~ I 20A I 

~L~I 
2/C-Ie * lA-ASSOC.) 

) liiAF . ) liiAF 

r 

2/C-10", _~2!~0 W I I 
till FU3A I 
~I 2"A I 

~L ~I 
2/C-10 * IA-ASSOC.! 

) 1_ )miAF ' )liiAF 

r" r" 1 "" 
r 

2/C- 10~1r. 2!~~ r 2/C -10 
~ I FUI I 
~ I 20A I 

~L ~I 
2/C-10 * 10-ASSOC.! 

r
)2i~;C- 10~1f.)~~~~~ r)I~:C-10 

~I FU2A I 
f?ll 30A I 

~L ~I 
2/C-10 * IO-ASSOC.I 

120VAC INSTR. 
PANEL '7 
APN5907-EV, CB-M 

ROD POSITION ROD POSITION ROD POS. IND. 
IND. PNL. I IND. PNL. 2 PLC XPN6058 & 

INC ORE THCPLE. 
ANALOG ISLTR. 

XPN7060-CR XPN7061-CR MCB DISPLAYS 
IZM01200 & IZM01201 

TO 
APN5901-EV 

f T~", ) r25AF 

25 1 225~ BUS 211 

15AT 2iAI 2iAT 2iAT 15AT 

CAB. A 
XCP623IA-IC 

14 T) I_ 17 T) 1_ 24 T) lOOAF 26 T) lOOAF 32 T) 100AF 

""f2!~2 r 2/C-10:E -f,2!~0 r 2/C-10"' -r2!~2 
~ I I ~I FU2A I ~ I FUI I 
~ I 3A I ~I 30A I ;1;1 15A I 
~L ___ I ~L ~I ~L _Q._I 

2/C-12 2/C-I0 2/C-12 * IA-ASSOC.I 

ISOLATION 
RELAY PANEL 
XPN54B4-RH 

BOP 
INSTR. CAB. 
TRAIN 'A' 

XPN6001-8P 

PROCESS RACK BOP INSTR. ISOLATION 
CONTROL CAB. 'A' RELAY PANEL 
GROUP I XPNS004-BP XPN54 77 -RH 

XPN7005-XI 

NIS NIS CONT. BD. SOLID STATE SOLID STATE 
CHANNEL I CHANNEL I INSTR. BUS I PROTECTION PROTECTION 
CONT. PWR. INSTR. PWR. XPN7110-MC SYS. CHAN. I SYS. CHAN. I 
XCP7071-NI XCP7071-NI TRAIN 'A' TRAIN 'B' 

XPN7010-SG XPN7020-SG 

1/4"'= I' -0" I I I I I I I ! I 
0 ' 5' [0' 15 ' ;>0' 

TRANSMITTER PROCESS RACK IE AUX. REACTOR REACTOR HVAC NSS ESF LOADING 
POWER SUPPLY PROTECTION RELAY RACK PROTECTION VESSEL LEVEL CONT. BD. AUX. RELAY SEQUENCE 

CAB. CHANNEL A SET I XPN5303-ES UNOERFREO. CAB. RIGHT XCPS210-AH RACK I CONT. PNL. 
APN5912A-EV XPN700l-XI & UNDER VOLT • XPN7248-RC IXPN7!70-AH) XPN7031-SG TRAIN 'A' 

RELAY PNL. I XPN6020-SG 
XPN601l-ES 

AUX. REACTOR 
SAFEGUARDS CORE COOLING 

CAB. TRAIN 'A' MONITOR 
XPN7034-SG UNIT A 

XPN7218-RC 

~ 

~ 
NI AMP. 

SORCE & 
INTMD.RANGE 
CHANNEL I 
XPN7303-NI 

NI AMP. 
SOURCE & 

INTMO.RANGE 
CHANNEL II 
XPN7304-NI 

CONT. BO. 
INSTR. BUS 2 

CHANNEL 0 
XPN7lI3-MC 

NIS 
CHANNEL II 
CONT. PWR. 
XCP7072-NI 

NIS TRANSMITTER 
CHANNEL II POWER SUPPL Y 
INSTR. PWR. CAB. CHANNEL 0 
XCP7i72-NI APN5912C-EV 

SOLID STATE 
PROTECTION 

SYS. CHAN. II 
TRAIN 'A' 

XPN7010-SG 

SOLID STATE 
PROTECTION 

SYS. TEST PNL. 
TRAIN 'A' 

XPN7iII-SG 

SOLID STATE 
PROTECTION 
SYS. CHAN. II 

TRAIN 'B' 
XPN7020-SG 

PROCESS RACK PROCESS RACK 
PROTECTION CONTROL 

SET II GROUP 2 
XPN7002-XI XPN7006-XI 

REACT OR 
PROTECTION 
UNOERFREQ. 

& UNDERVOLT. 
RELAY PNL.11 

XPN6012-ES , , ___________ ______ _________ _____ _____ ______________ __________ _________ _________ __ ____ ____________ __ __ _ _______ _________ J 

NOTES, 

1. t; - BREAKERS WITH AUXILIARY CONTACTS FOR INDICATION IN CONTROL ROOM. 
2. M - MECHANICALLY INTERLOCKED BREAKERS, 225AF BREAKERS SHOWN WITHOOT 

TRIP SETTINGS ARE WITHOUT TRIP ELEMENTS. 
3. INSTRUMENTS SHOWN ARE LOCATED OR MOUNTED ON ASSOCIATED EOUIPMENT UNLESS 

OTHERWISE NOTED. 
4. * -INDICATES ITEMS OR AREAS THAT ARE NOT NUCLEAR SAFETY RELATED INNS). 
5. ACB BREAKER RATINGS SHOWN ARE COIL RATINGS WITH 6~0AF . 

6. AVAILABLE SHORT CIRCUIT CURRENT AT BUS IHA OR IHB IS 20,60011 AT 125VDC. 
7. MECHANICALLY INTERLOCKED BREAKERS ARE FOR USE AS DISCON~CT ONLY AND WILL 

NOT BE USED FOR PROTECTION COORDINATION. 
8. THE BREAKERS ARE INTERLOCKED TO ALLOW ONLY THE TWO BREAKERS ASSOCIATED 

WITH CHANNEL 'A' OR THE TWO BREAKERS ASSOCIATED WITH CHANNEL 'B' TO CLOSE 
AT Of<!: TIME. 

9. THE BREAKERS ARE MECHANICALLY INTERLOCKED TO ALLOW ONLY ONE BREAKER 
CLOSED AT A TII'£. 

Ie. <> - INDICATES I'£TERING IN THE ESF POWER SYSTEM WHICH IS 'NNS'. CIRCUITS 
TO THIS METERING, FROM THE NEAREST PROTECTIVE DEVICE, WILL 8E RUN AS 
ASSOCIATED IXA, XB, OR XC). 

11. <==> - ISOLATION DEVICE, CLASS IE TO NON-CLASS IE. 
12. ° -REACTOR BUILDING PENETRATION PROTECTION DEVICE. 

13. USE BUSSMAN LIMITRON OR GOULD-CHASE SHAWMUT FORM 600 FUSES FOR CLASS IE 
ISOLATION FUSES AND PENETRATION PROTECTION FUSES ON ALL PANELS, EXCEPT 
FOR FEEDS FROM PANELS APN5901, 2, 3, 4, 7, AND B WHICH REQUIRE 
GOULD-CHASE SHAWMUT FORM 101 FUSES. 

14. BREAKER TO BE SET AT 'HIGH'TRIP. 
15. 

DELETED 

16. 

DELETED 

17. 
DELETED 

18. PANELS REOUIRE HIGH INTERRUPTING TYPE 'FH' BREAKERS. 
19. AF ~ AMP. FRAME 

AT ~ AMP. TRIP 

20. BREAKER TO BE SET AT 'HIGH' TRIP. 

THIS IS A 
NUCLEAR SAFETY RELATED 
DOCUMENT. NO DEVIATION SHALL 8E 

DRAWING L EGIBILITY 
CL ASS 1 

1~~~J~~N~:TI6~R~~M~~IT~I~~O~p:g~~ I SCEa.G CAD ENHANCED 

RN 10-014 

FSAR F igure 8.3- 1 

S(JJTH CAROt.. (1'*I RECTR IC • ~s CI»IPANY 

YlRO ll C. SlJ411£R tu:L£AA STATJtfl 

GILBERT ASSOCIATES. INC. 
ELEC. ONE LINE AND RELAY DIAGRAM 

ENGINEERED SAFETY FEATURES VITAL AC SYS. 
~ DESIGN ENGINEERING 

40 tI·'6-Y! "AS REVISED PER ECR-505.JB HJM GSK v. C. SI.M£R 01~~: Sl,mON ..£NaNS~~v!: c. 
J9 6/28111 JMR REVISED PER ECR-SOSBS 
3. REVISED PER CGSS-9a - 01.J2 
37 REVISED PER MRf-21644 

REVISION 

MGR 
MGR 
ovw 

RH fT. 
JEG 
ReB 

" CKD. BY IAPPROVAL 
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B 
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o 
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F 

G 
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A 

B 

c 

o 

E 

~-

F 

G 

H 

J 

K 

~ _____ I_r ____ ~ ______ ~ _____ ~ _____ 1_5 ______ ~ _____ 1_4 __ _ 

"80'( MO~OR COWROL ,:ENTER XMCl032X -ES 
-------UNirt-- --

SA8R ) 100AF 
6eAT 

f-~2/C-lI0 

25KVA 
4[0-120'/ 10 

VI"AL S'STEM TRAN:;F, 
:SF,11 B XTFFB-El1 

ulu 

'0VAC :N5T i. HAIl 
liST. I". lF11 

( 

, PN1FE' -EM, C I-M 40llA BUS 

~ 2!C-350MCH 

13 

CHANNEL B 

-------i11>----12 ----13t-- "T~--~T~ 

) 100AI' ) W0AF )110Af 15) loeAF 16) looAF 
1?t---1~225AF -m TL5AF 2s1'----

) \e~AF ) bOAT ) 15-0AT ) 225AF 
L0AT SEE liOTE 20 SEE NOTE 20 150AT 15M 15Ar lSAf 15AT 10Af 

"--_ ":::~2!C-10-IT~ !IC··10 -~ 1/C-l0". ~~_ 2/C-8 2!C~10 2/C-10 ,-~ 1/C-4/0 
.Lli . I I..L.J, I 

~ 1 l FU:" -l FIJ38 1 -'-: FUI 1 
~I 301~ 30A I ~t 15A 1 
zl ~-> - ~J 7'·---,. 

~~~ j~ ~~~~f)~ r~~~~~CJ ~ ~ :2d~1 
BqCi-UP IIAtK~IIP BACK-UP R,DUNDANT 
FEE[ TO IUD TO FEED TO COVHUNICAlIml 

,PN70,NI XI'NmOE:-xl XCNS002~BP SYSTEM 

l.?fr,'AC IUSTR. 
PANEL ~3 

BACk-UP 
FEEO TO BOP 
NS TR. CAB. '13' 

XPN5005-8P 

R110. '10N. SYS. 
INSTR, PNL. 
XCP6200-RM 

VIA 
XPN5254-EM 

1;F'N5~C3-EV, CB-~ 225A BUS 

~ 0<1 
) ) 10eA.F 

[SA' 

2IC-1/0 

05 T) 100" 
15AT 

-2/C-li0 

* 

, 
FU1,2 1 

150A , 

<;:>1 
- 2/C-4/0 

IB-ASSO:.! 

TO 
APNIFCHM 

DWG. E -2et6~062 
SH,1 

DEL ~----:~ 
) lCOAF "I 1):1'AF Jb I.) .. 0iAF 

21lA! 2iAT 15A! 

12 

wT 
) WIlA-

15AT 

11 

13KVA 
VITAL BUS 

U.P.S. 

UNIT T) 
14 FGL 

j 

XITSg03-EV 
m·IS~3)-0AS-II 

131 
) 10JAF 

15AT 

~ 2/C-10 2/C -10 2/C-10 -2/C-10 2fCli . -- 2/C -10 r- 2/C -Ie 

12 T) lellAF 
15AT 

2/(-10 ~~ 2/[-8 

r: Oll; T' );\1 
f{CI AY p, ',E~ 
y~ 648~ -.11-1 

ISf: .MID! i 
'EU!( PAN:L 
XPW 48HH 

3r. C) 

INSTR CAB, 
iRA::] '8' 

(PN60 ~2-BP 

P,-iCC=-.SS h'(\U< 
cmFWL 
GRCU~ 3 

XF'N7mF-X: 

I:r)p H:STB. 
CAB. '8' 

XPt..J:S305-BP 

PfUC~S5 ~(lr::k 

PPOTEmON 
SEl HI 

XEN700H! 
?~'R. SUPPLY ~2 

C6RD FRAME. ~8 

NIS 
[HANCIFL III 
CONT. P~R. 
XCP073-NI 

NIS 
[H',"NF L J:I 
INS TR. PWR. 
X[P7073-'NI 

PF:OCESS RACk 
PRDTECllON 

SET III 
XPN7003-XI 

PwR SUPPL_Y -I 

IE AUX. 
RELAY RA':K 
XPN5303-ES 

SOlID STATE 
PROTECTION 

SYS. CHAN, III 
TRAIN 'A' 

xprD010-SG 

SOLID STATE 
PRU:EC-IJN 

SYS. CHAN, 1lI 
-:-RAIN 'B' 

XPN7020-SG 

>' -­
WI 

~I 
Oi' 
ii'L' x 

, 
FU2 1 

20A I 

5:=>1 
1iC~10 

" IB ASSOCI 

TRANSMlTTER 
POWER SL'ilPL Y 

CAB. CHAI,NEL B 
AP~J5qr 2B~EV 

CGNT. BO. 
INSTR. 81:5 3 
CGGNNEl B 
XP,7123-MC 

"FA[JOR 
PROTECTION 
UNDERFREQ, 

& UNDERvOL T. 
RELAY PHI , III 

XPNP013-ES 

10 8 7 L~_--,-__ 
~--.--'-------

4S~V MOTOR CONTROL CENTER XMC10B2Y~E5 

UNn 1 -UNirr----
5IJL ) lilAF 5UR ) 100AF 

30AT 30AT t: ~6 __ _ 

1---
ALll'I,ATE 

SOUR:E 
1?0VAC,IPH,60HZ 

) 225' 
1 

"'"rv ... 

TO 
DPN1HB~ED 

DWG.E-206--082 
SH.4 

BACKUP SOURCE 
125vDC 

ll'v "" ~c REGULA--:OR 

STAlIC 
B2 830A SWITEH 200A 

- l-O U_UT 1 I~-c--I I~::::n-o--I 
BI 

L ---i--D), ~ SO.URCE .¥ '~ SELECT 

83 I 

NOR~1AL 

SDURCE 
4B0VAC,3PH,53HZ 

INVERTER 

AC OUTPur 

85 Jr---- --O1l ~~-r {0 
0-150V 

,~ 
-~\ F ) 
,,,/ 

58~61HZ 

AC LO~\u 

-----i~;,'i 
'...._j 

0-i50~ 

15 T) IUOA' 
ISAT 

) UPS 
OUTPUT 

---t---~~~-~-~---~~--~----

" 3/C-2 

TJ 
APN590S 

THIS DWG. 

r-2/E2 
',) 225Af ) IB3AF 

beAT 

2It-·-~T---*=-~-~---
16 ':OOAf 17. :UUAF 18) 100AF ;9 I.) :UMF 

) 15AI ) ISAT I5AT 15AT 

"-- 2IC-10 ~ 2/C-10 2/[-10 (lC-10 >-- 2/,>10 

HVAC 
CJNT. BD, 

XPlal7&-AH 

L __ _ 
u" . 

• ,­
L:/l 

~: 
~L". 

, 

FUI 1 

20A I 
<~?I 

2fE-10 

*' (R ASSOCl 

EARTHOUAKE 
HONITORIN3 

PANEL 
XPNE041-EI 

ESF LOAO:NG 
SEOlENCE 
CCNT. PNL, 
TRA:N 'Ii' 

XP~:CVJ?5 'S3 

'" -W 

~. 

"" Oi, 
z' 
~. x --

, 
FU3B I 
2~A I 

__ ::::-::-----" ! 
~~ 2/C-Ie 

* IB ASSOCl 

N5S 
AUX, RELAY 

RACK 2 
XH,)032-SS 

AU":, 
SAFEGUARDS 

CAB. TRA:N '[' 
XP\J7035-SG 

NOTts: 

INCUPl THCPlE. 
ANALDG ISLTR. 

CAB. B 
XCPS231f3-IC 

C" , , 
• 

• CHANNEL E~~~ 
, 

• 

• 

--~~ ---\------------------ ~~--~--------- I i , 

l 
-- ---- -~--------- --- --- - ---- - ----

6 5 4 3 

,-------------- ~ 

6 - 2flAT 
1 - 25AT 
1 - 5JcJT 

I 4 SPACES-l0'A' -2 PJLE 

~~~e_RE=E-lR-EA-K-ER-S~-I-N--P-A-N~-EL-S-~-------~i 

APN5904-EV APNIFB~EM 

__ ~--",-~,:_:c: 2:1~~-'-~-"J"----- ---1
1
1 :lI·~5rA~~T-·· --- A 

2-22SAT - l£,' 

TO 
DPfIlH8-ED 

DwG, E -206~062 
SH.4 

9 

i ) SPACES~100AF~2 POLE 7 SPACE5-100AF-2 PUcE 
4 SPACES-225AF-2 POLE 

H~ - tSAT 
1 - 20AT 
1 - 100AT 
11 SPACES 

LI ~_~ _ ~~ ___ _ 
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Containment Penetration
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8.4 STATION BLACKOUT  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
00-01 

V. C. Summer Nuclear Station Unit No. 1 conforms to 10CFR50.63 entitled "Loss of All 
Alternating Current Power" (Station Blackout).  V. C. Summer's program meets the 
guidance provided by Regulatory Guide (RG) 1.155, Station Blackout; Nuclear 
Management and Resources Council, Inc (NUMARC) 87-00, Guidelines and Technical 
Bases for NUMARC Initiatives addressing Station Blackout at Light Water Reactors; 
and NUMARC 87-00 Supplemental Questions/Answers and Major Assumptions dated 
December 27, 1989.  Virgil C. Summer Technical Report TR08200-003 entitled 
"Compliance to NRC Rule 10CFR50.63" (Station Blackout), documents VCSNS 
compliance.  Additional details are provided in the NRC issued Safety Evaluations 
References 1 and 2. 
 
8.4.1 STATION BLACKOUT DURATION 

NUMARC 87-00 was used to determine an SBO duration of four hours. 
 
The following plant factors were identified in determining the proposed Station Blackout 
duration: 
 
1. AC Power Design Characteristic Group is P1 based on: 
 

a. Independence of offsite power classification of Group "1 1/2" 
 
b. Severe weather (SW) classification of Group "1" 
 
c. An extreme severe weather (ESW) classification of Group "3" 

 
2. The emergency AC power configuration group is C based on: 
 

a. There are two EDGs credited as AC power supplies 
 
b. One emergency AC power supply is necessary to operate safe shutdown 

equipment following a loss of offsite power. 
 
3. The target EDG reliability is 0.95. 
 

a. A target EDG reliability of 0.95 was based on the Virgil C. Summer Station 
having an average EDG greater than 0.95 over the last 100 demands. 

 
b. EDG failure statistics for the last 20 and 50 demands, in accordance with the 

requirements of RG 1.155 was provided, which confirms that the target 
selection is appropriate. 
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8.4.2 COPING METHOD  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
00-01 

The V. C. Summer Nuclear Station coping method is in accordance with the 
"AC-Independent Approach" delineated in NUMARC 87-00 for the required coping 
duration of four hours and recovery therefrom.  In this approach for VCSNS, DC power 
is required to be available for the coping duration to operate equipment necessary to 
achieve safe shutdown conditions until offsite or emergency AC power is restored.  The 
following plant systems and components are required to have the availability, adequacy, 
and capability to achieve and maintain a safe shutdown and to recover from an SBO for 
a four-hour coping duration. 
 
8.4.2.1 Class 1E Battery Capacity 

The V. C. Summer Nuclear Station has sufficient battery capacity and size to support 
decay heat removal during a Station Blackout for the required four-hour coping duration 
in accordance with NUMARC 87-00 without load stripping, as discussed in Section 
8.3.2.1.2.  The battery analysis is documented/maintained in SCE&G Calculation 
DC08320-005. 
 
8.4.2.2 Condensate Inventory For Decay Heat Removal 

The V. C. Summer plant has adequate condensate inventory for decay heat removal 
during a Station Blackout for a required duration of four hours.  The necessary 
condensate inventory is assessed by a bounding analysis based on the NUMARC 
87-00 Equation.  The minimum permissible condensate storage tank level per technical 
specification requirements provides 172,700 gallons, which exceeds the required 
quantity for coping with a four-hour Station Blackout per SCE&G Technical Report 
TR08200-003. 
 
8.4.2.3 Compressed Air 

The V. C. Summer air operated valves required for decay heat removal have been 
evaluated and accepted for manual operation under Station Blackout conditions for the 
four-hour duration. 
 
8.4.2.4 Effects of Loss of Ventilation 

The effects of loss of ventilation within areas of the plant containing equipment 
necessary to achieve and maintain safe shutdown during a Station Blackout is 
evaluated per NUMARC 87-00.  The dominant areas of concern (DACs) and analysis 
are documented in SCE&G Technical Report TR08200-003. 
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8.4.2.5 Containment Isolation  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
00-01 

Containment isolation valves that must be operated under SBO conditions must have 
the ability to be positioned, with indication, independent of the preferred and Class 1E 
AC power supplies and that no modifications or procedure changes are necessary to 
ensure containment integrity can be obtained if it is needed under SBO conditions.  
Containment isolation valve design and operation at VCSNS meet the intent of the 
guidance described in RG 1.155. 
 
8.4.2.6 Reactor Coolant Inventory 

The ability to maintain adequate reactor coolant system (RCS) inventory to ensure that 
the core is cooled has been assessed for four hours.  The generic analysis listed in 
NUMARC 87-00 was used in this assessment.  The expected rates of RCS inventory 
loss under SBO conditions do not result in core uncovery. 
 
8.4.3 REFERENCES 

1. USNRC Letter to SCE&G dated January 30, 1992, Subject: Safety Evaluation 
Regarding Station Blackout Analysis, Virgil C. Summer Nuclear Station, Unit No. 1 
(TAC No. M68610). 

 
2. USNRC Letter to SCE&G dated June 1, 1992, Subject: Supplemental Safety 

Evaluation Regarding Station Blackout, Virgil C. Summer Nuclear Station, Unit No. 
1 (TAC No. M68610). 

 
3. U. S. Nuclear Commission Regulatory Guide 1.155, "Station Blackout". 
 
4. NUMARC 87-00, Nuclear Management and Resources Council, "Guidelines and 

Technical Bases for NUMARC Initiatives Addressing Station Blackout at Light 
Water Reactors". 
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APPENDIX 8A

ADDITIONAL CABLE AND TRAY DESIGN
CONSIDERATIONS

8A.1 METHODS EMPLOYED

Sections 8A.1.1 through 8A.1.3 describe methods employed to show sufficient
conservatism in the cable and tray design to assure that adequate cable tray hanger
strength exists, that cables are sufficiently sized, and that the weight of upper cables in
trays does not damage bottom layer cables.

8A.1.1 WEIGHT ON HANGER

Cables are routed in tray in two different configurations (e.g., single lay and random
lay).  The weight of the cables, tray, tray covers, fire barrier materials on the tray, and
any conduits and pipes hung from the tray supports were used to establish the tray
support cap ability.  The allowable cable weight limit is based on the capability of the
cable tray (e.g., 35 lbs/ft2 of tray bottom area for single lay 4" deep trays and 45 lbs/ft2 of
tray bottom area for random lay 6" deep trays).

For single lay cable tray, percent fill and cable heating were not the deciding factors for
limiting tray fill.  Engineering determined that the maximum number of cables that a
single lay tray can accommodate is based on the cable diameters versus the width of
the tray.

The initial design criteria for random lay tray was based on a maximum of 50% fill.
Engineering performed calculations to ensure that cable heating and cable weight were
acceptable whenever the tray fill was less than 50%.   Because the tray fill was
conservatively calculated based on the square of the cable diameter in lieu of the cross
sectional area of the cable, the actual tray fill is less than the calculated tray fill.   The
cable management system computer program was used to monitor tray fill.   The 50%
limit originally established was found to be inadequate as cables were added over the
life of the plant.   Therefore, calculations were performed whenever a random lay cable
tray fill exceeded 50%.  Subsequently the criteria for random lay power cable trays was
changed to weight per tray support with an alarm point of either 50% fill for trays
presently less than 50% filled or the last calculated allowable % fill for trays whose fill
exceeded 50%.  In addition, the criteria and alarm point for instrument and control tray
were changed to weight only per tray support only, since heat loading was not a
concern.

 00-01



8A-2 Reformatted Per
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Whenever a power cable is added to a random lay power tray and the associated tray
fill exceeds the previously accepted percent tray fill limit, a calculation is performed.
The calculation addresses additional loading from the new power cables to ensure that
the combined weight of the new and existing cables is less than the allowable design
weight capability of the tray support.  Heat loading is also evaluated to ensure that the
existing ampacity derating factors are still applicable.

Engineering determined that cable heating was not a concern for the small currents and
intermittent operating conditions associated with control and instrument cables and
therefore only total cable weight needed to be considered.  The design limit for control
and instrumentation cable tray fill is based on verifying that the weight of the new and
existing cable does not exceed the tray and tray support weight capability.  The cable
tray fill criteria for control and instrument trays is controlled by the cable management
system computer program.  This program contains an alarm limit for the maximum
weight allowed for each tray size used.  Therefore, manual calculations to monitor cable
weight are not required because this calculation is performed by the cable management
system and an alarm is provided if the tray or tray support weight capability is
exceeded.

8A.1.2 CABLE HEATING

Single layer kV and 480 volt cable trays need not be considered with respect to possible
cable overheating since, inherently, the fill is limited to the single layer of cable with
appropriate derating factors applied.  Rated ampacities are in accordance with ICEA
P-46-426 [1]; the free air ratings for the applicable  ambient temperatures were derated
for the presence of adjacent power cables.  In addition, a load factor of 100 percent was
assumed and feeders are sized for 110, 125, or 140 percent of rated current, depending
upon type of service (resistive loads; motors, power panels and small transformers; and
large power transformers, respectively).

No ampacity derating factors are applied to control and instrument cables due to the
type of service and low current levels.

For random lay power trays (Reference [2], Table 12), a 3 inch depth was used to
determine cable ampacity.  Therefore, derating due to tray fill need only be considered
for trays with fill greater than 50 percent design objective, since the 50 percent design
fill is equivalent to a 3 inch depth.  The 100 percent load factor feeder sizing
considerations previously noted were also applied, along with appropriate derating
where required for higher ambient temperatures.

In selected cases fill above 50% was authorized to larger values after specific
evaluation of heat dissipation and weight loading.  Heat dissipation was evaluated using
the methods described in Reference [3].

00-01
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From Figure 4 of Reference [3] the following linear approximation can be made for the
allowable heat generation versus tray fill:

47.1d
d

5.6Q � (1)

Where:

dQ = Allowable heat generation per unit area of cable cross-section to limit
conductor temperature to 90�C

d = Depth of tray fill in inches

Since heat generation in a given cable at a fixed temperature is proportional to the
square of the current, the following relationships can be established:

2
dd KIQ � (2)

Where:

Id = Ampacity of cable for tray fill depth d

K = Constant

Combining into equation (1) and developing a ratio:

47.1

47.1

2
d

2
'd

d

'd

)'d(
)d(

KI
KI

Q
Q

��

Using the relationship, the curve of Figure 4 in Reference [3] was extended to cover
larger fills of six inch deep tray.  Because Reference [3] was developed for three inch
deep tray, the tray fill permitted is one-half the value shown in Figure 4.  As long as the
tray fill meets this criterion, the cable ampacities of Reference [2] are still permissible.

There is an additional margin of conservatism in the heat dissipation calculation.  Tray
fill is calculated using diameter squared to represent cable cross-sectional area instead
of actual cable area.  This represents a margin of 27.3 percent above actual tray fill.  In
addition, non-continuous current carrying cables are not included in heat density
calculations but are included in tray fill and weight calculations, which ensures
conservatism.

No ampacity derating of cables has been necessary because of heat dissipation.

00-01
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8A.1.3 CABLE SIDE WALL PRESSURE

In accordance with manufacture’s published information the maximum allowable side
wall pressure of typical cables used is considerably higher than the pressure that cables
on the bottom of a tray will experience from cables above, even for fills in excess of 50
percent.  The minimum allowable side wall pressure is 50 lb/ft, while the maximum
loading per cable in a tray filled to the tray support limit, or 100% physical fill, will be less
than 7 lb/ft [18] *.

8A.2 CONCLUSIONS

Tray fill is monitored by computer.  Any tray that exceeds the design fill is reported on a
separate printout.  This printout is used in routing design, and cables are routed through
other, less full trays.  Late in construction other trays may exceed the maximum values
justified in Sections 8A.1.1 through 8A.1.3.  When this occurs, the situation will be
evaluated and action will be taken to relieve such a condition.  Alternatives are to
calculate the actual tray load and verify that the load does not exceed the design
capacity, enlarge the existing tray, strengthen the existing hangers, or in the case of
random lay power trays where the concern is ampacity, each individual circuit
application can be evaluated and the total ampacity calculated.

8A.3 REFERENCES

1. Insulated Cable Engineers Association, "Power Cable Ampacities," ICEA
P-46-426-1962.

2. Insulated Cable Engineers Association, "Ampacities of Cables in Open-Top Cable
Trays," ICEA P-54-440.

3. Stolpe, J. "Ampacities for Cables in Randomly Filled Trays," Institute of Electrical
and Electronics Engineers Transaction Paper 70TP557PWR.

                                 
* Refers to Section 8.3, Reference [18],  Calculation No. DC08500-022, "Determination of

Maximum Sidewall Pressure Imposed on Cable in Cable Tray as a Result of Cable Weight."
See Amendment 00-01, Revision Notice 99-14.
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NOTE Appendix 8B
Appendix 8B is being retained for historical purposes only.

APPENDIX 8B

CABLE RACEWAY FIRE BARRIERS DESIGN

8B.1 PURPOSE

This report describes the criteria, assumptions and design used by Gilbert Associates,
Inc.  (GAI) to locate and construct cable raceway fire barriers on the Virgil C. Summer
Nuclear Station for the South Carolina Electric and Gas Company.

8B.2 CRITERIA

Fire barriers were designed to comply with IEEE Standard 384-1977 “Criteria for
Independence of Class 1E Equipment and Circuits.”

Fire barriers are required to prevent propagation of a fire between two, or more,
raceways of redundant divisions or non-class 1E to Class 1E cable trays which do not
maintain minimum physical separation.  This minimum physical separation is specified
in IEEE-384, and in GAI - “Construction Guideline for Electrical Circuit Physical
Separation” (GAI Drawing Number S-200-926).  In summary, the minimum separation
distances are based on open ventilated cable trays and are as follows:

1. Cable spreading area - one foot horizontally and three feet vertically.

2. General plant area - three feet horizontally and five feet vertically.

Where the above separation is not provided the following specified criteria extracted
from IEEE-384 are used:

1. The use of physical barriers or enclosed raceways, which qualify as barriers, shall
be separated by a minimum distance of one inch.

2. Vertical barriers, separating redundant horizontal tray running parallel requiring
horizontal separation will have a minimum of one foot (or to ceiling) extension
above the top of the tray at the highest elevation in a stack.

3. Horizontal barriers, separating redundant horizontal trays crossing requiring
vertical separation will have a minimum of three feet extension beyond each side
of the widest tray (one foot in the cable spreading area).

4. Horizontal barriers, separating redundant horizontal trays running parallel requiring
vertical separation will have a minimum of six inches extension beyond each side
of the widest tray.

 99-01
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These barriers are intended to prevent redundant raceway-to raceway fires which are
self-initiated only.

Based on the above, the following was extrapolated:

1. Solid tray covers and bottoms, referred to in this report as fire shields, may be
added to open ladder tray to quality it as an enclosed raceway.  Trays containing
power cables (480 volt and higher) may require barriers in lieu of fire shields since
fire shields may inhibit ventilation.

2. Channel tray (4 inch open top, solid bottom) will be considered an enclosed, open
top tray and may require covers only.

3. Instrument trays, in this plant are installed with solid covers and bottoms and
constitute an enclosed raceway.

4. Conduit alone constitutes an enclosed raceway.

5. Conduit installed beneath or alongside of an open tray of a redundant division does
not require a barrier.

6. Conduit installed less than five feet ( three feet in a cable spreading area) above a
tray of a redundant division requires a barrier.

7. Conduits may be wrapped with a flexible fireproof material which will suffice as a
barrier.  This may be used where space permits installation.

8B.3 MATERIALS AND INSTALLATION

8B.3.1 FIRE SHIELDS

Tray covers and bottoms will be made of 18 gauge steel.  They will be attached to the
tray by one of several methods described in detail by the tray vendor for other
applications in the plant.  Basically, the covers are strapped or clamped to the tray.
Covers will be peaked to 1 inch, except for covers for fittings which will be flat; bottoms
will be flat.

8B.3.2 BARRIERS

Board barriers will be made from Babcock and Wilcox M-Board in one inch thickness.
Installation techniques are under development.
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8B.3.3 CONDUIT WRAPPING

Conduit wrapping will be done with Johns-Manville Cerablanket, or Babcock and Wilcox
Kaowool blanket materials.  These are high-temperature fiber blankets in a thickness of
one inch and, typically, a width of 24 inches.  The blanket will be wrapped around the
conduit and fastened with fire resistant tape or by other similar method.

8B.4 ACTUAL CASES

Detailed in Figures 8B-1 through 8B-12 are representatives cases found in the Virgil C.
Summer Nuclear Station where physical separation of redundant channels could not be
maintained.  The type of fire barrier designed for each case and the installation methods
are described below.  Options are provided for each case and an option may be
selected, for individual cases, based on economics, available space and complexity
(e.g., it may be more advantageous to use one board barrier rather than many covers
and bottoms where several trays are involved).

1. Detail 1 - Redundant Horizontal Trays Crossing, Requiring Vertical separation

a. Option A - shows the use of fire shields on each tray.

b. Option B - shows the use of a horizontal board barrier.

2. Detail 2 - Redundant Horizontal Trays Running Parallel Requiring Vertical
Separation

a. Option A - shows the use of fire shields on each tray.

b. Option B - shows the use of a horizontal board barrier

3. Detail 3 - Redundant Horizontal Trays Running Parallel Requiring Horizontal
Separation

a. Option A - shows the use of fire shields on each tray.

b. Option B - shows the use of a vertical board barrier.

4. Detail 4 - Horizontal Tray Crossing Redundant Vertical Tray Requiring Horizontal
Separation

a. Option A - shows the use of a fire shield on each tray.

b. Option B - shows the use of a vertical board barrier.
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5. Detail 5 - Horizontal Conduit Crossing Over Redundant Horizontal Tray Requiring
Vertical Separation

a. Option A  - shows the use of a fire shield on each tray.

b. Option B - shows the wrapping of conduit.

c. Option C - shows the use of a horizontal board barrier

6. Detail 6 - Horizontal Conduit Above Redundant Horizontal Tray Running Parallel
Requiring Vertical Separation.

a. Option A - shows the use of a fire shield on each tray.

b. Option B - shows wrapping of the conduit

c. Option C - shows the use of a horizontal board barrier.

7. Detail 7 - Vertical Conduit Crossing Redundant Horizontal Tray Requiring
Horizontal Separation

a. Option A - shows the use of a fire shield on each tray.

b. Option B - shows wrapping of the conduit.

c. Option C - shows the use of a vertical board barrier.

8. Detail 8 - Horizontal Conduit Crossing redundant Vertical Tray Requiring Horizontal
Separation

a. Option A - shows the use of a fire shield on each tray

b. Option B - shows wrapping of the conduit.

c. Option C shows the use of a vertical board barrier.
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APPENDIX 8C

SUMMARY OF ANALYSIS OF SEPARATION BETWEEN TRAY FOR
NON-CLASS 1E CIRCUITS AND TRAY FOR CLASS 1E CIRCUITS

8C.1 OBJECTIVE

Perform an analysis in accordance with IEEE 384-1974, Section 5.1.1.2, to ensure
acceptable separation between trays for non-class 1E circuits and trays for Class 1E
circuits.

8C.2 CRITERIA

Separation shall be sufficient that no single electrically initiated fire can result in the loss
of a safety system function.

8C.3 BASIS

The Fire Protection Research Program tests performed at Sandia Laboratories for the
U.S. Nuclear Regulatory Commission (NRC) were used as a source of data on the
characteristics of cable fires.  The following conclusions drawn from the reports were
used in the analysis of individual situations:

1. It is difficult to initiate a fire from an electrical fault or overload in trays with cables
which satisfy the flame retardant criteria of IEEE 384-1974.

2. If a fire can be started and propagated, it spreads through a stack of trays with an
angle of spread of approximately 35 degrees from vertical.

3. In horizontal trays, the fire does not propagate horizontally within a given tray.

4. Fire does not propagate downward from one tray to the tray below.

The results of the IEEE 383 flammability tests for cable actually used at Virgil C.
Summer Nuclear Station were also used to determine that the flammability of the cable
used at Virgil C. Summer Nuclear Station is less than that used for the full scale tests at
Sandia Laboratories.

00-01
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8C.4 METHOD

The tray drawings for plant areas containing trays for Class 1E circuits are reviewed and
each case where a tray for non-Class 1E circuits approaches a tray for Class 1E circuits
is noted and given an identification number.  Each case is then clarified with sections
and details as necessary to determine separation distances and to categorize
the situation.  The cases are then individually reviewed using the basis given above to
determine the adequacy of the separation.  If the criteria stated above are not satisfied
by the existing design, suitable barriers are added to the raceway system design so that
the final design satisfies the criteria.

1. Tray for non-Class 1E circuits parallel to tray for Class 1E circuits.  Subcategories
include: above, below, beside, and between.

2. Tray for non-Class 1E circuits crossing tray for Class 1E circuits.  Subcategories
include: above, below, and between.

3. Tray for non-Class 1E circuits bridging between routes of trays for redundant Class
1E circuits.  Subcategories include: above, below, and between.

4. Trays for non-Class 1E circuits diagonally parallel trays for Class 1E circuits.
Subcategories include: above and below.

5. Trays for non-Class 1E circuits vertical.  Subcategories include: parallel to or
crossing tray for class 1E circuits.

8C.5 ANALYSIS

A listing of cases analyzed is provided by Section 8C.6.  In addition, detailed analyses
for three typical cases are presented in Sections 8C.5.1 through 8C.5.3.

8C.5.1 CASE NO. 041-C

8C.5.1.1 Description

1. Location

Control Building, Elevation 425’-0

2. Figure

Figure 8C-1

02-01
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3. Type of Area

Cable spreading room

4. General Description

A tray for non-Class 1E (channel X) control circuits passes over a vertical stack of
trays for Class 1E, channel A circuits and further north passes over a vertical stack
of trays for Class 1E, channel B circuits.

5. Category

Bridging - above

6. Types of Trays

All trays shown in Figure 8C-1 are open ventilated ladder type, except tray 5144
(A) which is the totally metal enclosed type.

7. Number of Circuits

Tray 4290 (x) - 316 control circuits

Tray 4351 (x) - 103 control circuits

Tray 4650 (x) - 38  control circuits

Tray 4314 (A) - 337 control circuits

Tray 4284 (A) - 182 control circuits

Tray 5144 (A) - 124 instrument circuits

Tray 4326 (B) - 435 control circuits

Tray 4325 (B) - 209 control circuits

8. Significant Circuits

Both the channel A and B trays contain a number of circuits for the component
cooling water, emergency feedwater, safety injection, and service water systems;
as well as circuits for other safety systems.
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8C.5.1.2 Analysis

All circuits are for control or instrumentation and have very low internal energy levels.
Therefore, energy is not available to initiate a fire.

Any fire which might start in the trays for non-class 1E circuits will not propagate to
either of the stacks of trays for the Class 1E circuits since tests have demonstrated that
cable fires do not propagate downward.  In addition, the tests have shown that a cable
fire will not propagate horizontally over the 5 foot-8 inch distance between the stacks of
trays for the Class 1E circuits.

A fire which might start in the trays for the Class 1E circuits could propagate to trays for
the non-Class 1E circuits but, as stated above, tests have shown that the fire would not
propagate horizontally to the trays for the redundant Class 1E circuits nor would the fire
propagate downward to the other stack.

Although the preceding analysis documents that a fire barrier is not required, a barrier
was installed in the Channel B control trays in compliance with the licensing
commitment to provide barriers for multiple separation violations as describe in
paragraph 8.3.1.4.1, Item 4.

8C.5.2 CASE NO. 102-A

8C.5.2.1 Description

1. Location

Reactor Building Elevation, 436'-0"

2. Figure

Figure 8C-2

3. Type of Area

General plant area

4. General Description

Trays for Class 1E circuits, channels A and D, run parallel to trays for non-Class
1E (channel X) circuits throughout this elevation of the Reactor Building.  No trays
of other channels are present.

 00-01
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5. Category

Parallel – beside

6. Types of Trays

The trays, as shown by Figure 8C-2, consist of both open ventilated ladder trays
and totally metal enclosed trays.

7. Number of Circuits

Tray 3098 (X) - 13 480 volt random layed power circuits

Tray 4168 (X) - 33 control circuits

Tray 5063 (X) - 22 instrument circuits

Tray 4174 (A) - 62 control circuits

Tray 5069 (A) - 3 instrument circuits

Tray 5077 (D) - 3 instrument circuits

8. Significant Circuits

Tray 4174 contains a number of circuits from the chemical and volume control
system, reactor coolant system, and safety injection system; as well as from other
systems.

8C.5.2.2 Analysis

The Class 1E, channel D circuits are in a totally metal enclosed raceway at the bottom
of the stack.  Therefore they are adequately separated from other trays.

The lower of the two trays for Class 1E channel A circuits is totally metal enclosed and
therefore, is adequately separated.  Any fires which might start in the upper of the two
trays for Class 1E channel A circuits would not propagate to the tray for the channel D
circuits nor to the trays for non-Class 1E circuits.

The bottom tray for non-Class 1E circuits is totally metal enclosed and therefore, is
adequately separated from other trays.

00-01
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The middle tray for non-Class 1E circuits contains control circuits which do not have
adequate energy to initiate a fire.  Should a fire occur, it could propagate to the top tray
for the Class 1E, channel A circuits and to the top tray for non-Class 1E circuits.
However, this is acceptable because only one channel of Class 1E circuits would be
affected and, therefore, system safety functions would be maintained.

The top tray for non-Class 1E circuits contains power circuits which potentially could
initiate a fire.  However, the tests have shown that such a fire is very unlikely and should
such a fire occur, it would not propagate to any other trays in this configuration.

Although the preceding analysis documents that a fire barrier is not required, a barrier
was installed in the Channel D control trays in compliance with the licensing
commitment to provide barriers for multiple separation violations as describe in
paragraph 8.3.1.4.1, Item 4.

8C.5.3 CASE NO. 073-A

8C.5.3.1 Description

1. Location

Auxiliary Building Elevation, 388'-0"

2. Figure

Figure 8C-3

3 Type of Area

General plant area

4. General Description

Trays for Class 1E circuits, channels A and B, run parallel to trays for non-Class
1E circuits, channel X.  This situation exists for a distance of 20 feet.

5. Category

Parallel - above and beside

6. Types of Trays

Both trays for Class 1E circuits contain control circuits.  Trays for non-Class 1E
circuits include instrument, control, and random layed power circuits.

 00-01
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7. Number of Circuits

Tray 4062 (A) - 28 control circuits

Tray 4064 (B) - 27 control circuits

Tray 5022 (X) - 38 instrument circuits

Tray 4059 (X) - 106 control circuits

Tray 3033 (X) - 49 random layed power circuits

8. Significant Circuits

Both trays 4062 and 4064 contain circuits for the chemical and volume control
system and the leak detection system, as well other systems.

8C.5.3.2 Analysis

Tray 4064 for Class 1E, channel B circuits is separated by considerably more than 5
feet vertically and 3 feet horizontally from all other trays and, therefore, is adequately
separated.

Tray 4062 for Class 1E, channel A circuits is 14 inches away from tray 5022 for non-
Class 1E, channel X circuits.  However, tray 5022 is totally metal enclosed and,
therefore, is not a hazard to tray 4062.  Tray 4062 is more than 5 feet horizontally and 3
feet vertically from all other trays and therefore, is adequately separated.

8C.6 CASES ANALYZED

The following pages list the cases analyzed.
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6. This analysis concluded a barrier was not required. However, a barrier

was subsequently installed in compliance with the licensing commitment

to provide barriers for multiple separation violations as described

in paragraph 8.3.1.4.1, Item 4.
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APPENDIX 8D 
 

ANALYSIS OF THE ACCEPTABLE VOLTAGE 
RANGE TO BE APPLIED TO THE ESF SYSTEM 

8D.1 CRITERIA 

This calculation was based on two criteria: 
 
- The voltage at each piece of safety related equipment must be within the safe 

operating range for that piece of equipment. 
 
- The voltage of the offsite sources must be sufficient to operate the required loads 

in the event of an accident without actuating the degraded voltage relays. 
 

NOTE 8D.2 

This section is being retained for historical purposes only. 

 
8D.2 METHOD 

In preparation for the development of the calculations, a "Feeder/Load Data Base" was 
developed and verified.  This data base contains information on the characteristics of 
the safety related loads and their feeder circuits, including the demand load for various 
plant operating conditions.  The characteristics for the system equipment and materials, 
such as transformers and cables, were taken from the "as-built" data for the specific 
equipment and materials. 
 
The system calculations were performed using electrical analysis software.  The first 
calculation established a base case model of the electrical power distribution system.  
This model includes the existing transformer tap settings which include a 2.5% boost for 
the 480 volt unit substation transformers 1DA1, 1DA2, 1DB1, and 1DB2.  For unit 
substations, 1EA1 and 1EB1 and for the emergency auxiliary and safeguards 
transformers, the taps are set at the nominal position.  Throughout the calculation 
process, the transformer tap settings were reviewed to determine if revised settings 
could improve the overall performance of the system.  (Reference Calculation 
DC-820-001.) 
 
The next calculation modified the base case system model to evaluate the system 
under the worst case loading conditions.  This condition results from the large break 
LOCA accident during the injection phase.  The source voltage in this model was 
manually reduced and the system was repeatedly analyzed in an iterative process until 
the worst case motor terminal voltage was reduced to 90% of its rated voltage.  The 
motors in V. C. Summer Station were specified and designed for steady state operation 
with a terminal voltage in the range of ± 10% of their rated voltage.  The voltage at the 
motor control center (MCC) buses was also checked and found to exceed 420 volts. 
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This ensures that there is sufficient voltage for the pick-up of the MCC contactors.  The 
resulting system model established that a voltage equal to or greater than 90.2% on 
7.2 kV buses 1DA and 1DB is sufficient to ensure adequate voltage at the terminals of 
the safety related motors.  Since the purpose of this part of the evaluation is to 
determine the minimum 7.2 kV bus voltage to provide adequate terminal voltage for all 
Class 1E loads, the number of buses connected to the offsite source and the voltage of 
the offsite source are not significant.  The results of this model are summarized in Table 
7.3.3 of Calculation DC-820-001. 
 
With the minimum 7.2 kV bus voltage established, the next effort determined the 
minimum setpoint for the degraded voltage relays.  Since these relays have a tolerance 
on both their calibration and operation, a detailed evaluation of the total tolerance band 
was performed.  This determined a total tolerance band of ± 0.328%.  Since the relay 
must operate before the 7.2 kV buses reach the minimum acceptable voltage, the 
setpoint value must exceed the minimum value by an amount at least equal to the 
tolerance.  To provide both a margin and consistency with the previous settings, the 
setpoint was established at 91.34% of rated voltage.  (Reference Calculation 
DC-820-001.) 
 
Based on the degraded voltage relay setting, the tolerance on the relay calibration and 
operation, and the response of the SCE&G transmission system to a trip of the V. C. 
Summer Nuclear Station, the next part of the effort determined the minimum acceptable 
offsite source voltages during normal plant operation. 
 
Studies of the transmission system under extreme loading and system configuration 
conditions have determined that 230 kV system voltage will dip to 95.5% of the pre-trip 
voltage in the event of a unit trip.  After less than 3 seconds, the system voltage will 
recover to 97.1% of the pre-trip voltage. Similarly, the 115kV system voltage will dip to 
95.6% of the pre-trip voltage in the event of a unit trip and will recover in less than 3 
seconds to 97.3% of the pre-trip voltage. 
 
Electrical analysis software was used to model the effects of motor starting conditions 
due to an accident loading sequence on the 230 kV and 115 kV offsite sources.  Based 
on the tolerance band of the relays and the motor inrush conditions, the 7.2 kV bus 
voltage must be at least 93.9% of rated voltage prior to motor starting to avoid relay 
actuation (including a 1% margin which was determined to be unnecessary subsequent 
to the completion of the calculation).  The minimum pre-accident voltage is also 
dependent on the number of plant buses connected to each offsite source.  In a further 
evaluation, the capabilities of the various combinations of safeguard transformers and 
the voltage regulating transformer were determined and combined with the worst case 
voltage dip resulting from a unit trip.  The results of these evaluations are summarized 
in Table 8.2-2.  (Reference Calculation DC-820-001.) 
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The final part of the analysis determined the maximum allowable offsite system 
voltages.  Additional system models were developed with electrical analysis software for 
plant operation in modes 5 or 6, cold shutdown or refueling.  One model evaluated the 
system using the emergency auxiliary transformer, XTF-31, as the source and the 
second model used the safeguard transformers, XTF-4 and 5, as the source.  The 
loading consisted of the minimum set of equipment that would be expected to be 
operational during plant shutdown and only one of the two trains of ESF equipment was 
supplied from each offsite source. The models were repeatedly analyzed with increased 
source voltages until the worst case motor terminal voltage reach 110% of motor rated 
voltage.  The results of these models are summarized in Table 8D-2, and the maximum 
voltage limits are included in Table 8.2-2. 
 
8D.3 CONCLUSION 

As described above, the 7.2 kV bus voltage must be at least 90.2% of rated voltage to 
ensure the voltage at motor terminals exceeds the rated minimum motor voltage for 
steady state operation.  This voltage is also sufficient to ensure MCC contactor pick-up.  
(Reference Calculation DC-876-007.) 
 
The setpoint for the degraded voltage relays must be at least 90.528% of rated voltage 
to ensure that the relays actuate when the 7.2 kV bus voltage reaches the minimum 
defined above.  The actual relay setpoint is 91.34% of rated voltage. 
 
The offsite system voltages must exceed the minimum values listed in Table 8.2-2 
(Reference Calculation DC-820-001) in order to ensure that the degraded voltage relays 
will reset after the first loading step and will not (inadvertently) drop-out on subsequent 
steps in the event of an accident.  These minimum voltages are dependent on the 
number of buses connected to each offsite source, the arrangement of transformers, 
and on whether the voltage regulator is in service. 
 
The voltage of the offsite sources must not exceed 104.2% of rated in order to avoid 
excessive voltage on motor terminals.  The 115 kV line voltage can be higher than this if 
the voltage regulator is in service. 
 
No improvement in overall system performance can be obtained with alternative 
transformer tap settings. 
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TABLE 8D-2 

 
CALCULATED MOTOR VOLTAGES FOR MAXIMUM OFFSITE VOLTAGE 

 
Two (2) cases, BLLXTF45 (115 kV source) and BLLXTF31 (230 kV source), were created to 
determine the maximum offsite system voltage allowable without producing excessive voltages 
at the motor terminals.  Since "A" train was chosen as the worst case bus (heaviest load), "B" 
train was chosen as the bus to study under light load conditions (Mode 6).  The criterion for 
evaluating worst case conditions was a running motor reaching 110% of rated terminal voltage 
(NEMA standard maximum). 
 
The source used for the evaluation of the 230 kV system was an emergency auxiliary 
transformer, XTF-31.  The source used for the evaluation of the 115 kV system was 2 ESF 
transformers, XTF-4 and 5, in parallel. 
 
The offsite voltage was decreased by small increments of voltage from 1.0 per unit until the 
worst case motor was found. 
 

   MAXIMUM OFFSITE VOLTAGE 

DAPPER 
BUS # 

 
OPERATING "B" 
TRAIN MOTORS 

MAXIMUM 
ALLOWABLE 

VOLTAGE 

115kV SOURCE 
CASE BLLXTF45 
120 kV (1.042 pu) 

230 kV SOURCE 
CASE BLLXTF31 
240 kV (1.042 pu) 

55 XPP1B 7590 7477 7476 
72 XPP39B 7590 7472 7471 

502 XHX1B 506 506 * 506 * 
504 XPP31B 506 504 504 
509 MFN97B 506 501 501 
601 XPP48B 506 497 497 
602 XFN23B 506 495 495 
604 XPP32B 506 496 496 

5004 ALOP2 506 497 497 
5007 XFN36B 506 496 496 
5504 XFN46B 506 496 496 
5507 XFN133 506 498 498 
5509 XFN32B 506 497 497 
6002 XPP4B 506 498 498 
6003 XPP141B 506 498 498 
6004 XFN45B 506 497 497 
6006 XPN48 506 497 497 
6007 XFN45A 506 497 497 
7006 XFN80B 506 494 494 
9003 XFN38B 506 498 498 
9005 XFN39B 506 499 499 
9013 XFN83B 506 498 498 

 
* Worst Case Motor 
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APPENDIX 8E 

ANALYSIS OF THE VOLTAGE DROPS 
ON THE ESF SYSTEM WHEN STARTING 

A 6900 OR 460 VOLT MOTOR WITH 
THE DIESEL GENERATOR AS THE SOURCE 

 
8E.1 CRITERIA 

The criteria was to determine (1) the voltage at the terminals of the largest safety 
related 6900 and 460 volt motors when they are started and (2) the voltage at the other 
Safety Related buses during the same period.  The power source was considered to be 
the diesel generator with the safety injection signal loads operating on the buses.  
 
8E.2 BACKGROUND 

The 6900 volt charging/safety injection (CH/SI) pump motors and the 460 volt service 
water booster pump (SWBP) motors are the largest safety related motors for their 
respected voltages.  Therefore, their characteristics were used in the calculations.   
 
Electrical analysis software was used to simulate the restart of the largest motors and to 
determine the effect on system voltages.  The diesel generator can be modeled as “an 
infinite source” with zero impedance when modeling the system under steady state 
conditions since the generator voltage regulator will hold the terminal voltage to within ± 
1/2% of the setting.  However, for transient conditions, the diesel generator model 
needs to include an internal impedance since the voltage regulator can not respond 
immediately to changes in loading.  The source impedance for the transient model was 
based on the short circuit impedance of the generator as described below in section 
8E.3.  To obtain the internal source voltage, the source voltage of the model was 
manually adjusted to produce a machine terminal voltage of 0.945 per unit (under 
steady state conditions) with the generator load equal to the maximum system load, 
minus the load of the motor to be restarted.  A terminal voltage of 0.945 per unit was 
used because the lower administrative limit for setting the voltage regulator is 95% and 
the regulator has a tolerance of ± 1/2%.  To find the voltage levels during the initial 
inrush for motor starting, the source voltage was held constant and the starting load of 
the motor was added to the system.  The system voltages were then calculated.  
 
As described in Section 8D.2, the safety injection signal load is the largest load to be 
applied to the ESF system buses at any one time.  Thus, this load was used as the 
running load on the buses.   
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8E.3 METHOD 

An analytical software model (from calculation DC-836-008, case DSTEP8S) of the 
diesel generator steady state full load condition was used as a base case for developing 
the large motor restart model (Reference calculation DC-8360-012).  This DSTEP8S 
case model determines the voltage at the “A” train buses when the Safety Injection 
loads are operating and when the Diesel Generator is supplying the load.  
 
To evaluate the restart of large motors on the diesel generator, the steady state 
analytical software model was modified to incorporate a source impedance and to 
create two new cases.  The first analytical software model, case DS825R, simulates the 
restart of the 6900 Volt Charging/SI pump (XPP43, 900 HP) and the second, case 
DS8101R, simulates the restart of the 480 volt service water booster pump (XPP45, 350 
HP).   
 
The source impedance was taken as equal to the short circuit impedance of the 
generator.  This short circuit impedance was based on the generator test data which 
includes the following information:   
 

Generator rating: 5845 KVA 

Generator X/R ratio: 16 

Short circuit reactance: 0.13 per unit 
 
The steady state analytical software model was copied and modified by adding the 
source impedance and turning pumps XPP43A and XPP45A off-line in order to simulate 
the pumps tripping.  The source voltage for the model was manually adjusted until the 
generator terminal voltage was equal to 0.945 per unit.  This is the lowest value allowed 
by the combination of the regulator setting limit of 95% and the ± 1/2% tolerance of the 
regulator.  The resulting source voltage was then held constant and the starting load for 
each of the two motors was added into each of the two respective models.  The 
following are the load values used:   
 

MODEL BUS TAG KW KVAR 

25 XPP43A 485 2992 
101 XPP45A 231 1074 

 
The resulting bus voltage from the two new model cases DS825R and DS8101R were 
then evaluated to determine the following: 
 
a. Acceptance of the motor starting voltage by comparing the model case voltage 

with the motor’s minimum required starting voltage.  
 
b. Verification that the motor control center (MCC) contactors do not drop out during 

large motor restart.   
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The 6900 volt safety related motors were designed to start at 70% of rated voltage and, 
therefore, have a minimum starting voltage of 4830 volts.  The 460 volt safety related 
motors were designed to start at 80% of rated voltage and, therefore, have a minimum 
starting voltage of 368 volts.  
 
The contactors in the SQUARE D motor control centers have a dropout of 65% of nominal 
voltage.  A value of 5% was added to account for voltage drop within the control circuit.  
Since the 480/120 Volt power transformers are wound to produce 120 volts on the 
secondary when fully loaded, a value of 70% of 480 volts (336V) on the MCC busses was 
used in the evaluation.   
 
8E.4 CONCLUSION 

Considering the diesel generator as the power source, the calculated voltage at the 
terminals of the 6900 volt CH/SI pump motor and 460 volt SWBP motor is above the 
minimum design starting voltage as mentioned in Section 8.3.1.1.4.2 and listed below:   
 

 VOLTAGE  

MODEL BUS TAG MIN START CALCULATED MARGIN 

25 XPP43A 4830 6323 31% 
101 XPP45A 368 415 13% 

 
Since other safety related motors are smaller than the CH/SI pump motor and the SWBP 
motor for their respective voltage levels, the motor terminal voltage during the starting of all 
safety related motors will be above the design starting voltage for these motors.   
 
The following table lists the voltages at each MCC bus for each of the two restart conditions.  
The table shows that all voltages are substantially above the 336 volt criteria and, therefore, 
verifies that the energized contactors will not drop out during large motor restart.   
 

MODEL BUS TAG START XPP43A START XPP45A 

1000 XMC1DA1X-P 410 431 
1500 XMC1DA2X-S 409 430 
2000 XMC1DA2Y-P 408 429 
2500 XMC1DA2Y-S 409 430 
3000 XMC1DA2Z 407 428 
4000 XMC1EA1X 418 438 
8000 XMC1EC1X* 418 438 

 
* Loads on this MCC are not energized.  Therefore, the voltages are the same as for bus 

4000.   

Tables 8E-1 and 2 list the calculated voltages of the ESF system buses and the motor 
terminals.   
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TABLE 8E-1 
 

CALCULATED VOLTAGE LEVEL OF ESF SYSTEM BUSES AND 
MOTOR TERMINALS WITH A DIESEL GENERATOR AS A SOURCE AND 

STARTING THE 6900 VOLT CHARGING/SAFETY INJECTION PUMP MOTOR 
 

Condition: 
 
Initial voltage: 6804 (94.5% of 7200 volts at diesel generator 

terminals prior to starting motor) 

Initial Load: 3505 KW 

Power Source: Diesel Generator 

Motor: Charging/Safety Injection Pump Mtr. (6900 Volt) 

Resulting Voltages:  
 
ESF System Points 

 
Voltages 

Percent of 
Nominal Bus Voltage 

   
Diesel Generator 6339 88.04 
   
7200 Volt Bus 1DA 6328 87.88 
   
6900 Volt CH/SI Pump 6323 91.63 

of motor nominal rating 
   
480 Volt Bus 1DA1 418 87.08 
   
480 Volt Bus 1DA2 410 85.41 
   
480 Volt MCC 1DA2Z 407 84.79 
   
7200 Volt Bus 1EA 6322 87.8 
   
480 Volt MCC 1EA1X 418 87.08 
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TABLE 8E-2 

CALCULATED VOLTAGE LEVEL OF ESF SYSTEM BUSES AND MOTOR 
TERMINALS WITH A DIESEL GENERATOR AS A SOURCE AND STARTING THE 

460 VOLT SERVICE WATER BOOSTER PUMP MOTOR 

Condition:  

Initial voltage: 6804 (94.5% of 7200 volts at diesel generator terminals 
prior to starting motor) 

Initial Load: 4087 kW 

Power Source: Diesel Generator 

Motor: Service Water Booster Pump Motor (460 Volt) 

Resulting Voltages:  

 
ESF System Points 

 
Voltages 

Percent of 
Nominal Bus Voltage 

Diesel Generator 6627 92.04 

7200 Volt Bus 1DA 6618 91.92 

460 Volt SWBP Pump 415 90.21 
of motor nominal rating 

480 Volt Bus 1DA1 423 88.12 

480 Volt Bus 1DA2 431 89.79 

480 Volt MCC 1DA2Z 428 89.16 

7200 Volt Bus 1EA 6612 91.83 

480 Volt MCC 1EA1X 438 91.25 
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APPENDIX 8F

STARTING SEQUENCE OF ESF EQUIPMENT FOLLOWING
AN ACCIDENT COINCIDENT WITH A DEGRADED VOLTAGE CONDITION

8F.1 INTRODUCTION

The following study identifies the timed sequence of starting the ESF system equipment
for an accident coincident with degraded voltage on the offsite power system.  The
accidents considered are (1) Loss of Coolant Accident (LOCA) and (2) Main Steam Line
Break (MSLB).  The study compares the equipment starting times during accident
conditions, with a degraded voltage to the starting times assumed in the accident
analyses with total loss of voltage.  See Tables 8F-1 and 2. 

8F.2 DISCUSSION

During these two accident scenarios, the diesel generator will start when safety injection
is initiated at time zero.  A maximum of 10 seconds is then required for the generator to
reach the speed and voltage necessary to connect to the ESF buses.  

The degraded voltage relays are set to actuate at 91.34% of nominal voltage.  If the
voltage drops below 80% of nominal, the undervoltage relays will actuate.  A time delay
of 3 seconds is provided before the degraded voltage relays signal a start to the diesel
to allow for voltage dips caused by a large motor starting.  However, it should be noted
that for these accidents the diesel was started at time zero by safety injection; therefore
the signal to start the diesel generated by the degraded voltage relay is duplicative.  If
the degraded voltage condition persists for 4 more seconds (now a total of 7 seconds),
the 7.2 kV ESF buses are cleared.  An additional time delay of 3 seconds is then
provided to allow residual motor voltage to decay. 

8F.3 CONCLUSION

Under the accidents discussed here, a maximum of 10 seconds is required before the
diesel generator can be connected to the ESF buses.  However, if there is no accident
and a degraded voltage condition exists, a maximum of 13 seconds would be required
before the diesel is connected. 



8F-2 Reformatted Per
Amendment 00-01

TABLE 8F-1

DEGRADED GRID VOLTAGE COINCIDENT WITH LOCA

TIME (SECONDS) DESCRIPTION OF EVENT

0 Degraded voltage condition on 7.2 kV ESF Buses Loss
of Coolant Accident
(SI Signal - Start Diesel Generator signal).

3 Degraded voltage detection signal.
7 Clear 7.2 kV ESF bus

(Trip incoming and feeder breakers).
10 Close Diesel Generator breaker.

Start load block #1
(Start SI/Charging Pump, Start opening valves).

12
Note 1

SI/Charging Pump at full speed
(~2 sec starting time).

15 Start RHR Pump.
19

Note 1
RHR Pump at full speed
(~4 sec starting time).

20 Start SW Pump.
Start Chilled Water Pump.

24.5
Note 2

SW Pump at full speed
(~4.5 sec starting time).

25 Start Component Cooling Pump.  
Component Cooling Pump at full speed
(~4 sec starting time).

27
Note 1

Safety Injection related valves at their final position
(27 sec. includes EDG start time, valve stroke time, and
signal processing time).

30 Start Emergency Feedwater Pump.
35 Start Reactor Building Cooling Units.

Start Fuel Handling Building Exhaust Fan.

 98-01

 98-01

 98-01

 00-01

 00-01



8F-3 Reformatted Per
Amendment 00-01

TABLE 8F-1 (Continued)

DEGRADED GRID VOLTAGE COINCIDENT WITH LOCA

TIME (SECONDS) DESCRIPTION OF EVENT

40 Start SW Booster Pump.
42 Emergency Feedwater Pump at Full Speed.

(�12 sec starting time).
43

Note 4
Reactor Building Cooling Units at full speed and air flow
has reached operating values
(8 sec delay from time of starting the fans to the time of
having reached operating values of air flow per FSAR,
Section 6.2.2.2.2.2).

45 Start HVAC Chiller.
SW Booster Pump at full speed
(5 sec starting time per FSAR, Section 6.2.2.2.2.2).

NOTES:
1.) See FSAR Table 15.4-1.
2.) Critical case is the requirement to provide cooling water to the Diesel Generator

within 1 minute from the time of starting.
3.) See FSAR, Section 15.4.2.2.2.1.
4.) See FSAR, Section 6.2.1.3.4.3.

 98-01

 98-01

 98-01



8F-4 Reformatted Per
Amendment 00-01

TABLE 8F-2

DEGRADED GRID VOLTAGE COINCIDENT WITH MSLB

TIME (SECONDS) DESCRIPTION OF EVENT

0 Degraded voltage condition on 7.2 kV ESF Bus on
Main Steam Line Break Accident
(SI Signal - Start Diesel Generator signal).

3 Degraded voltage detection signal.
7 Clear 7.2 kV ESF bus

(Trip incoming and feeder breakers).
10 Close Diesel Generator breaker.

Start load block #1
(Start SI/Charging Pump, Start opening valves).

12
Note 1

SI/Charging Pump at full speed
(~2 sec starting time).

15 Start RHR Pump.
19

Note 1
RHR Pump at full speed
(~4 sec starting time).

20 Start SW Pump.
Start Chilled Water Pump.

24.5
Note 2

SW Pump at full speed
(~4.5 sec starting time).

25 Start Component Cooling Pump.
27

Note 1
Safety Injection related valves at their final position
(27 sec. includes EDG start time, valve stroke time, and
signal processing time).

29 Component Cooling Pump at full speed
(~4 sec starting time).

30 Start Emergency Feedwater Pump.
35 Start Reactor Building Cooling Units.

Start Fuel Handling Building Exhaust Fan.

 98-01

 98-01

 98-01

 00-01

 00-01



8F-5 Reformatted Per
Amendment 00-01

TABLE 8F-2 (Continued)

DEGRADED GRID VOLTAGE COINCIDENT WITH MSLB

TIME (SECONDS) DESCRIPTION OF EVENT

40 Start SW Booster Pump.
42

(60) Note 3
Emergency Feedwater Pump at Full Speed.
(~12 sec starting time).

43
Note 4

Reactor Building Cooling Units at full speed and air flow
has reached operating values
(8 sec delay from time of starting the fans to the time of
having reached operating values of air flow per FSAR,
Section 6.2.2.2.2.2).

45 Start HVAC Chiller.
SW Booster Pump at full speed
(5 sec starting time per FSAR, Section 6.2.2.2.2.2).

NOTES:
1.) See FSAR Section 15.4.2.1.2.1.
2.) Critical case is the requirement to provide cooling water to the Diesel Generator

within 1 minute from the time of starting.
3.) See FSAR, Section 15.4.2.2.2.1.
4.) See FSAR, Section 6.2.1.3.4.3.

 98-01

 98-01

 98-01

 00-01

 00-01



8G-1 AMENDMENT 97-01
AUGUST 1997

APPENDIX 8G

ELECTRICAL CONTAINMENT PENETRATION
CONDUCTOR OVERCURRENT PROTECTION DEVICES

The following drawings identify overcurrent protection devices required to protect
containment penetration assembly conductors in accordance with the requirements of
Regulatory Guide 1.63.  Regulatory Guide 1.63 is discussed in further detail in
Appendix 3A.
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mlWlllit 'UUtTl1I ,"flU t11fl,arDIII w ...tluunts I..ICUI " CtU'I~

lilt. JIlltl If illS 11U IMIl fill II.,IM' II .ua Till lS' l ) PIli: rllllnf III
HI' 1 ll"'laun lIT IlII non (:I~11 mUll 1'111l[ ($!( "n 4).

un). rull tUllt.ll 1lI11111lSnA' IHlIAIUN lWlUU SJlOtT tuall tlllllli
UlCl/UIU lilltr J. If Itrqmu.

illl l. =1~1~~'::I::i~(:;~[l:'~'I;-:'.:~:V;;~~~~~~::"
CPlIlICI~ IS U!Ulllllf' ra SUI' lIlll~I'WI1"fSIt" cue.,. ttrc'Ul1'"
mlnlll" II SIll 1. If ',,",ICUll.

SIlY 5.. I'I,.OT nE: rM:",UIA[lU (MA,IU(llJllSncs U" THE 1'fl0tlAl' NO 1lf(lC\,1'~f

PlmEtflYE CtVlCt'S AS Sl'EClFtEO Bf ftf I£SPECIll( lEVICE !oWU'1(11J£R. n£
foIAXlHlM 8AJ(} "'lW OOPUorED 8T OlE 1WlJ'N:tUJ£1I'S o.t'JC\M(Hl PROfttTM
l'ZVlCE TK:-<~T tlWlACTEJUSllC C\.Il'ft gnu lIE: IJSQl mf ctJISOlYAltsM.

TlPlCll '.OCUS USED TO SIU .. PfJlURUIOIt Hll,[t"H'Jt OEllCt

E

•

H

I

c

I

•

•

fl)Jf",

l.nJ~S 'offiCIII!lWt 8t(lllN S(~vrt( SlIIilL 11( IillO\lfl) TO (Oct. TO R:lO"l TEIifEMTIJIl( 8lHJlf IlfSISTAl(( rfST
Hf>l~HTSAA(~HIRCCHSDIYIlTISl'ITHE4Ir'(RtS1Sf.w:tYIlll[SllfIfAl'1'LItA8LtfDfltSTA9..ISHlnt

t!:St }(!POl~S.lOtO·rroHS.l &JS5 Zt~'l.fVX·:0 ffUNI8e; OOl.O ;..zk6R.A;;l:15l'l. AltZiI\. ..ZI:!l<Jl.A;):&l'lR.A.'1T€>-t
01·3. IJl:l.2l'l. Tll6A, lllJl1R.. TIl'5Sl. ~!l'I'ltlRi.lH€LHlSE :l,4&;lJ.3140ll".>.Jl.400r. rustS 5Wt.L!lE TESTEO
AT 15'C OrF ~S'f).

2.~1if ri"J>RE»RlIltE fl.Sf. K/lNlFt(l\1l£R SHill CWlllli lft:ll Iff( HIN!!'tJH RfSt$lA'la: v~([s 1)1 ZS-C N(l Tf{
nr,f; lIMe MAIERIAl Cf' APPLIUa.E rvsfS lIISTALlfO «H'tl[S lo'lTll TI€ Il6lJYC 1~(ANIlTlCK.

::L:1£ ?'i't ll[S/SJU\U VI'{l{ CW 9t Sl.(!SIllUEO ,(JI ns tom;:sPONJI1(i 401: ~SISlA1(:t vflllJt: 11£5,

5tlp;JNl Htl€lAS L~G AS If'{ tl!i61ENl TE/".?(RIllWf:$ 'o'fRIFleD ro BE ZS·C ar; t 5'f!.

•• BiJSS FlJi( "lilT I(l.ZHllr.i't I. A SPECIIlI.. Fll9.: RECCW.(t(lCO 81 WEsraGOfiE Bl.H M100~O f'fItM BUSSH.Wi
sa O'iSlllOV-WSE LCTl(ilI.'SO·781~.OATro R·l'l·19 rc~ Fu:!lltR OErAiLS.

AMENDMENT 00-01
DECEMBER 2000

• 

I 

c 

I 

E 

• 

H 

• 

nPICll '.OCUS USED TO SIU .. 'fJlURUIOIt HIlI[t"H'lt OlY1Ct 

, toltUlSOII Of 11It ttll nlSllt CU~.l tlurnlllllUillU (Ill) II l"' rtlfUlUln .IU1'R.' 
tf,q)lJtlh'ltMlI 1M( lStOtl.uU ,.~Htm{ PnlC{$ S~.H M 1'uumo UI txsllltl 1klT nra hllUI 
~ u.a.ur O'ItlMllrl tlGl(ttrn tmen All MUg/II" ell .. ' U\IlI (M;l1I1a! hUt M 
JUOlI'" lIE (Ill) t.lfmlHl If m Ulllt,mll M.)(1I111~ USUll' CIIIIlIIelll'll. 

311' I. PlOT lit {lIt} llllnU.'"l1lT 0' lI{ rlllUUlln Usnkf eoUVCl1li DIf 1 
Lt~ltt IIIl-thttliT cllm lUG IIIflUuttW •• m~u raullla I. 

ltV l. tll.(111111 II1l J.llINI IUlUk' ~I tlftCUll ClInt! 3U CM_ • l1mll11tH 
III 'Ollli UIJtIIlU It ItCllt ""WI tcIIIIUCll1lS U fI£ IlIUIU 1111 or tit 
ttX(lum_IUlllll, 11011 lMll lin nIP ,UII Jl)1 It 'U/'lItt It 1~1 
mlWllUl 'UlftTl1I ,"flU TlII¥.arDtll OUAltluunts '1UleUt I. CtU'I~ 
lilt. Jlltl If illS 11111 'IC 'Til I,.,IM' II aua III' lS'l) PI" rurnf III 
HIt I alellaun W UI non (:I~11 mUll l')lll[ (31( "n 4). 

un l. rur 1 tUl".Il lUlt 1I1lSnAf IHlIUUN lW".", SIOtl mall C!ab' 
UlQ/UIU II lit' J. I' ."qmu. 

illl l. =l~,~~':!:,::i~(:;~[I:'~'I;-:'.:~:V;;~~~!~!::::U 
CPDIICl~ U U!UIIlIIf' fII SlII' hll~llWII"f Sltl' cut.,. ttitIUII'" 
mlnlll" 'I SIll J. " ',,",ltUll. 

SIlY 5. I'I,.Of nE: I'M:-tUIA[ln (MAIU(llJttSnts If' THE 1'fl0tlAf NO Bf(1C\,1' ~f 

PlmEtTlY£ CtvJCt'S AS SI'EClFtEO Sf rtf I£SPE(IIl( IEVICE !oWU'IC1U£JI. n£ 
foIAXlHIM 8AJ(} "'lW OOPUorED 8T OlE 1WlJ'N:tUl£1I'S o.t'JC\M(Hf PRmttlM 
I'ZVlCE TK-<~T tlWtACTaUSllC C\.II'ft gnu lIE: I.ISQl mf ctJISOIYATtsM. 

~:. 

1.1111 ,.oan u m 11n II/IT .t~ 11m 10 Uti ~1QIw.JI nonmn .mus. 
f. lin PaWn nn UI I.IImu D'lUt..,..UIl '.mlllllll l~' nlllr.lll •• l1~lIm 

FlUt ualu. 'Utn tl~11 f~( Jaotl 'Utt,.. U HII TumD11i t • .,.. nl DIt 
,l;lttll'1 IUItU '(111:111. n. LOa UCllrull .... flUI un,,,, PMmTiOll n01l11 
unuut PIOltClln let USOCllIU '1141"'UOJ 1:II~1'.~. 

~. mlU,lT w uaw 'IutGml' 'flIttllMl , .. 'tltt""lIn tJDntlUI III 01 U'ltll 
Jf "NlII_lit tlJl tAU ~IKU " ,uum SUftl '.t01((lI~. 

4. ltnNII .1 I l<tIIllutll 0 ... , _tMIIOU RI.! I.n, I:Iltl nOlUst:! Nt 
'tldtUlltr tlo:rcmll. IHI ,aolttllft t(11(! nm Ill" AlIIIIl.,m_ unlit 
u;lIen.! 'I' til SI~IU ICtllR ~ 1111 LUIJtI J.~I t!,"lIn t'UIIII '~IOI" 
UAll1l.:[ 111M Ilk: IIUIII.IU ., ,n ,.Dtmnt IImel. 

~ 

THE FOLLOWING AMPERE VALUES WERE OBTAINED BY CALCULATION USING ICEA P-32-382 FORMULA AND 
D.C.O'BRiEN'S TEST REPORT NO. EA-262. 
iNfORMATION, ACTUAt,. CALCULATiONS ARE OOCUMENTED IN C/C CALCULATION NO, D -3515001/56, 
WHICH HAS BEEN REPLACED By CALCULATION NOS.OC08470-00G AN OC08470-el. 

""" 

5e,5&l.'fS 

3Z4,~a't'! 

IlZl'V1B 
64.742..9 

-414.'156.252 

ctlNlIlIXl1'>Q..JU1(N! , ... , 
It""" 
101lHPS' 
121I11iPS-
275fH'S' 

1U.22 
1.tee.1I 

IL'iIl6.3'J 
Z"I.I18.9 
68..<)11.87 

" ., 
'3 
In 

e~ I\K'S' 
4"18/1W'S' 
<JalllK'S' 
I'QSfH'S· 

" ... 
... " "'.,.. ,.,,' 

L541eJ 

)Ft.)OO 
S£coos..z, 

\1.''1 

'M> 
11&.88 
5)1.19 

t.ZS<.2S 

l. rHE &8 SHOO YAI..I£ ftF! 'Il AII(; CO!C)l.(TQIlS r; u:ss n>:lH 1. COOIN..O./S t~! "",tIN:> IFAL~ £Xr.::~1(HC£0 AT 14& N¥..>l. 
1.IeMJ MOl ~EI£TRMIO!I (6$El11l.1 CCt<COC1OO') toRt: \.:seo so...aT fllt 1;Z ~v REACIll'\ tOOV"~T PlJMf5.xPP-)eA..B.N{l c..n( 112 t! 

VITHSIAI()t.8n.1T1 (f 16at1 ~ PVlETRtlllOIi I\SSI:Hel.r ~10'tS VA.$ ",ClIED 01 /I; l(X;-L(t 111£ Q!RR(Nr t\.f!V[ US(lIV PlORIVITIQI 
9'£Cln£O er tlG.O"BRtfXSHol:E /\ll (XIS",..., liNK" PEl.:ErRAT~ /lSSEftlLl COIO.(IOIlS ARf.. usrot'"*'-~t:l SPtoRESIAI() S!I>C£ 
Furl1\( If:WlR(MOOS F(fIlese KH Po.OAAUOH (6SE1<f1.1 CI)IIMTOtS M( Hlli IWlltl'Allo. Tlt'{'QfIIfHl YI(.I,[S EW~Lt5H(»G (IZt! 
WIH6lAl(ltlG1JtT 0; Tll( ''''' H01 C&1WC1!;RS WILL. ~, BE U;~lIrlUl. 

l.CALt1J.. ... TroClAt£NIVAl..UESF(JITIJoESO~R rElIlJ0)$(tlX]5I1f1EtnllSEJiVAljvtSlI(E IJ.€lC!:/I;HAKWIO'·;R·3a<'FtJl)UAootS1(11 
CCt4!'"tffSATE ftJItOT OtSI'ERSU.,,, to ~ry-tlIt(Jol(Nr. 

TTPICI.ll'llnrxn..DGY IJS[O 'It' mAa.lS'I1ESJ SHRJIHlS 00 Jl(SP{HS( lL'fl (If 
P£l£lllTJ[JI PII01EClIOH lOlLts 

tn1 S£lPOIIlT1NU AsscrCI"lID5.[VCKS£ TIlt( 'lU1Ul!tt (SU'lIS1!tD 10 [1{~IIRt fllu 

lltt UQtItTlDll Dmen IILl MU.m IliltcOaNHCI rm iWM'lt1ilRH.TO(SI(;1I 
tllAUttUISTlCSAXDlMU TIlE DP(IUIIOJlJtLLOCOJR,RIOIl 10 lUClIl1IC 'HE (121} 

U'AIIIL111 Of mOl mccuno rEln.lUHCJC UUlIBll' COIoW"tRS, rlllI .ltKOUA1( 

101 ... "" 0.1" T1U f'1llln UI.\&llSllto t, 1tI£ lEn U,'CIHT/RUI'OIISE 1I11t nUl! 

SflOUU) is A YIJUIlIM at (QU1l 10 lltU tsU&l!SI!(O er 111£ WIU 1IJtD: 01 TIlE 

'ROUCIIYE owcr. ollID SH1)IIll) lS A klUIIUII t( lEU lHAII Ill( 'lUit Of tltr..IRUION 

As..~(IIIIU cel\1WCUII (,1 1) (AI'A'llI1T [$IUI.ISII£O 8T CUttJUTlOIf AS. rUIlJ{o ON A 
IIWE URSU$CttlIUlir ttlRY£).' , 

11( tnJOt mt 1t (.tIUUsa1UI Stn'tIJU.lIID IUtor.-! lItU l»#tIATEI till •• 21 lJt1MUI 
'btl t,utll lM(um n u '0\,\11$: . 

Ul1Jlln lUT lltlma &III .UJ.tI1f(, USIO:aI TIllS )( ItcQl4.lKCl rm UUuJlII $1mKUI 
11Gf1UtlIU 1I.IlIIU IUll"'l lI-t.I.I~:tlIUU 4. PUC ,llIJ TIlE .atmuul( mw» tit. 
III!; tlUT In It(U[l lHfUC Dn. n.HI·m. 

!!!!!.!:!: 
!!.!LlI!.J!.qll1 

lc.t-1I1t JrUf.JltOlCt-ll.tt.l. lusum.; 

Sll1II1~111l OfU1 • U I ""11- HIE t.t .... S!m,.t 
IISUJ1UUIS tnn. I.~ I /lISl.I,IIUnrJi 1.0, 10 1I1n~' 

~ 
UOf.·lIl.:1 tun illlll~~ bII~ tr IIttla auIII UIH" 

SIOtl·lIJtIlIUJiJlrltll"." O'Ol1lt!lIIItllmU 

11lIAilalitM s.' •• " U~1 (l,n $[~n 

m.t: 
~Oll' 1I1n I_I' ,um nrl/ue SltItllU, AH lUll stll)": 1~1!:IIJI\lIDH l!ltt'\t 'f 
ttUl~U 'In 'It. !lOt HUlK' n·u:).,~1. 

"say AC.12BY te. ANO 1251 OC HOlDEO CASE C!ROJrT BRfAI(ERS 

T~ IoEIlQ) USED 10 EST~ISM fEST SW'OINI$ I'iHj RESP"CtICt Tlies rT ~o ct.S!: tlRC\JH !It(AI(E/!S 

UX"T£OlMl'QrORCOMTROlCftlTERSAHDPOwERD!5TRI8UIICf(~lSI$~ro..lO--S: 

ESTA&..ISH J5T SEfPOtNTS ANO ASS((IAl(O II(SPCNSt rtC l1f, Tt{RWIl~lIC CLRCUil (JlEt.k:ERS 
\)/ ACCCJlJAH:E VUHt.{m, 51AAl)';ROffj·2. 

TESJSETPOINr:Jl9RttitER~FlA1!I.c 

R£SPDN$E TIME' MAXMJH lfl1WP<i ItIt: IS£t~AS ~H1WI(D IN Ii(KA HN-(WlO 1\3'2 1'l811. 
PAAll,lAeLtl-" 

£SIAll.I5.Hf[Sl SETf'OlNfStrH)ASSOCfATEDf!(SP1)IISE lll"(sr~Ko">Q(lf((JI!CUH 6~1lt:f.R$1).' 

A(((Jt()iII<E \/IIH .wIFACII.J!ER"S 1!EtCHt;I()Il.T1D1S. 

EXAMPLE: 

TEST SET POINT-IS J(!IR(AlE~ AIfl:R( PAll"" 

RESPONSE TiHE~ 1H51RH11\IE.OVS lRJPPIH" iii TIt: 1OC(.1()4 Of ~ (10.( 1B.008) SEalWSI IS 
Jl:Pfl:S£1I1[D BY GIlA/ON TH( FUSE: 0IMT.1I(sPt»& HI-{: 1o[IISI.1I[)oEWT JS 
)(IT FEClJlflEl) stJ« fAJl..lJt( rT 1}( RA(£1t 10 T~!P 1~ltoNTIV.eClJS<.r lII)JLO 

CIII.lS( twWl'.: TO f)( ~Ir AHO CONSE:MNT REI'lACO£N~. 

~ 

tN: 1[1!IU un to UTlttUI un mrollH I.IC itllmu lint Of JFml 1S.as UI.lOU: 

Uutll:JI1fSI 'n~lIu 01 mu U it(IlI!W¢1 lin ltlln_ S'lttlIllIl!SIUUt( '(UUH nltl 
JIl.Y( HI' OUlIKI'IU uta: stltlilt In! Ad $Ill II flU nil. 1I1lSWItl l.\lUU .u n"~ 
rut DUlm n uunm,_ ,UNe on": nau rum" n 1Jl '"l mlllTA(IIIUL 

fI:Hf", 

"'" Ate·) 

llC·l 

,r~'n'm ... , ..... 
...,n(tlU1K) 

(tl~H U) 

IP.l 

1~1.7t 

(tffU 
,,~ 

CUlOIJOtlltll 

IC'tlIlOOi1 
,,~ 

fUlt 

(l1"M) 

~ 
lH.' 
),'1.1 

2'0.) 
l'u 
2.4U 

21'" 
2'1.n 
1 1..,Q 

t~I.1IIll.I 1n.' 
21lU 
. >1:1.' 
2'.)0., 

'~J e,. u. 11 •• 11:11_ 2: It •• 

tmll 2;u.o 
1I'U.II"1 21.0 

""""" ~ ... 
111.1 
,'?lU 

.~ I.U 

)ll.t~ 

.>8.411 

It '11110 t~ 

Ie ,;lHD CJ 

l~ F111tr t; 

it rUllo t~ 

.I,rll!IOCV 

HIWIDnr 

I: /111(0 ell 

SIIIIS 

"" >Z:M 
) I U 

.>t.)) 

>1." 
> 1.'~ 
>2&.~ 

)7,1 

> 111 

.HS 

.?U'I 

21m 
2n,1 
211.1 

LIt.1 

)1.1 

2)U 

21U 
L'U 
11t.~ 

lu 
• ~~.7 

ll.u 
}I.l 

.> 11. ~ 

.la.o 
1 l.n 
2'·\ 
21.) 
1),1 
) ~.H 

,»IIJI 

,>H It 

)J1.Il 

.?_'J.~ 

.~ 2\.56 

IImH!'rl!l!'I\\I!U} 
(l~IJliI') (llIIMI 

~~ 
,?lU' ct.I 

1»'" n" 
2:II.1J n.t 

,/1 ~u 

.2:'1.7 5),1 

2:1t.1:t fl.I 
ll.n , .• ) 

1 11.1' 

2n.' 
l'U.' 
2'U~ 

?:n.t 
2nD! 
1 1U1 

'J' 

'i' 
.> I.U 

>1.14 

21Ut 

l'~ " 
J'.n 
) ,.~ . 
.>11l 

.~ 1.11 

.~ JJ.)? 

l··u 
2:).U 

1: I.~I 
21.n 
.>Hl 

.> ~ 11 

2lH.n 
)1111 

M.'I. 

II,' 

11.1 

Il:I.' 

" .. 
lI.' 
11.' 

... 
" .. 
r.' 

&-1le .. ,. 
'" 1G.& 

". 
1.11 

'" 1'\.' 

" 

tHO 

,.' .. , 
TI.':i 

" .., 

" ,r 

l.nJ~S 'offiCIII!JWt BtOlIN S(~vrtE SlIIilL 11( rt.lO\lf!) TO (Oct. 10 RJO"! TEIifEM1tJRt: 6HOIIf IlfS1STA)(E rEST 
H(>l~HTS All( ~HIR CCHW!vIITISM THE 41r'( RES1Sf.w:E vAll[S I>Rf AI'1'l.ltA8l..£ fOR €STA9..ISHlJ1l; 
n:ST S{!POl~s..~Oto·rlOHS.&JSs Z4~'I.fVl.·:0 ffUN!80;oo..t.O ;..zk6R.AZtI5R.Altli1\, .. ;:t:~.I\;):&I'lR.A2T6-l 
OT-3, 1111.21'\. IR6A. 11l;tlR.. TA:5Sl. ~RtltlRi.1ft€LfUSE :l.4&;l1. 3l401l".I. JI.~oor. rustS 5Wt.L 8E TEST[O 
AT15'C!7rF!S'n. 

2.TH( ri"/>RCf'RIIltE flSf. KIlNlFt(lt1l£R SHill C()IIfjllli Ift:ll If!( H1N!I1JH RfStS1A'la: V~([S IH ZS'C N(llf{ 
nr:.( lIMe MATi:R1Al Cf' APPI.:Cr.i3l.E f"VS(S I»STAUfO «H'tJ[S IflTl111€ II6VYC H~-(ANIITICK. 

::t:1£:r..t R[S/S!U\'CE VI'{I.{ CWS(SI.(!SWUEOf"l)I!1St:.Om;:sPONJI1(I40'C ~SIS1A1(:(vfll..lIt 11£S"! 
stlp;JNl Htl€) AS L~G lIS Trl tI!i61ENl TEI".?(Rr.lWf:$ VfRlFl(D ro BE ZS'C (];'f t ST!. 

4.BIJSS FV;C ,.lilT I(I.ZHllr.i't!'i II 9'E(11II.. Rl9.: RECCW.(I()(O 8f WEsraG01iE BUr MlOC~O F"fItM BUSSWHi 
sa "'iSll~SE UTltil 160']8 1~.OAlro R·l'l·}a rc~ rumtR DErAiLS. 

." os.12 

"'.., ." 
11,46 ..., ,,, .. 

"''' Ia.la 
u, 
.,,' 
'IS' 

." '-" 

'" 

J6." 

l"lIZ 

:It.S 

." 

,." 
t." 
"" '.1S 

'" ,,, 
'" 1.'52 

452.81 

"" 

MANUFACTURER 

.. BUSSMAN 
BUSSMAN 
BUSSMAN 
(;0\.1..0 
(;01.1..0 
GOULO 

BUSSMAN 

BUSSMAN 

~ 

IeTS-RB0 
JJS-5~e 

ICtu·BI/)I/J 
A6)(-R60 

A6T·50" 
A"'BY-600 

~:. 

I, lin Dlmn INJlIJflU .1llthlllll '.lIm .. D(UtU at'IUIID 11 tt(!uu tolIUllIIUI 
rt~nu.lI~ .lllU'U co..l:tfUl lJ/.lttUWtt 1111 fit &llnIN'UIl tI Pt ft~IIUfOU 
'UIM 1.", lUUIOII, aUII "'11m, ltl.lt.tutu n ;/, lilt. 

J. till c.mll; u tOllilIna u .ttfll 111fIlIlUm I!lIC( II QIlUIIS IIUanllll1a IU 
sm 1CI ... :uu·n ~Ng t\'U If "1IH1IDf1 GlUm. 

l. lUnuc:a lit .,MJIUI QUt l.t1 fI.l!HlIU TIC lilt Of '" rUlitlllI IUletS un 
tIMf1UTlOllIU .... ' tll1lS1W lI""UUIS '.&lilT t'iUll IIllHlfllUf, It nul1l:_ 
1Il( tr ~ctm !f UmClIJl onlm: IN heneln .... _,",lin It tlltms. 
IIOUnt, 10 IIIllJN Till Will"It 01 roll lD t1.IIS II tlltllU. '_l "'1O Qldlll 
,.umCl.tJltU n. UUJ n tlJCUlll ml un I( Clus 11. 

4. TIll liMn' UI~ " "pI Uoumft otrm: sun 1101 Ilalt ,~{ SIlkI tll(l!lI CJltUl 
tJlIISI .... IIUIfOf lill "'''"tff •• UlII:rUlICl(f, 

S. lit! Sl'(tlflt lUI Sft"',,, bit URtllTII am.$.I U_ In "tlllnil 'uut"" 
aUla IU UI1a,SlIU IT "IDOl SIIm.11t ntOOlJlU,T1f1fl111D/ti !GIItUllC I"'UUION 

., UU'IIII., 11 I •• IIIIOt\II., 'ltD II UIAa.m U'l(lm I(if SllftU_" AM tUDCllllt 
.nNau win ... , UUl. sncmc tUI StlPlllfl '""UtU.1U tUPOllU lilt mills 
1.11 •• UAU. tUUIS"'" In. flUItS .I'tIYr' IT '$1" W HUD'" _ ..... 1. 
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H. PERIODIC TESTING ANO SURVEILLANCE OF CONTAINMENT F'£NETRATiON 
CONOUCTOR OVERCURRENT PROTECTIVE DEVICES SHALL BE PERFORMEO IN 
ACCORDANCE WITH THE REQUIREMENTS ESTABL.ISHEO BY TECHNICAL 
SPECIFICATiON. SECtION 3/4.6.-4. 

12. ACCEPTABLE REPL.ACEMENT FUSES IDENTlFIEO ON TABLE t OF S~2e0·"61 
(CLASS IE ANO PENETRATiON PROTECTION FUSE LIST) MA.,. aE USEO IN LIEU 
OJ=" THOSES SHOWN ON SHEETS 5 THROUGH 10 OF THIS DRAWING PROVIDING 
THAT THE AP?LlCABLE TEST SETPotNT (RESISTANCE VALUES) ARE USED. 

MATERIAL 
~ 

UNKNOVN 
UNI(NOW"N 
SILVER 

COPPER 

CoPPER 

(MINIMUM) 
AT 2S"C l77"Fl 

~ 1.0 MILLIOHM 
~ Ill/) MICA:OHMS 
~ 76 MICROHMS 

~ 

~ 72.S MILLIOHMS 

~ 115.0 MILLIOHMS 

(MAXIMUMI 
.cH 25·C (n"f) 

1.3 MILLIOHMS 
150 MtCROHMS 
90 MICROHMS 

92.5 MILUOHMS 

150.0 MILLlOHMS 

!MINIMUM) 
AT ,,15-' I1M'f) 

~ 76.7 MILLIOHMS 

~ I21.S MIL.LIOHMS 

(MAXlMUMl 
AT 40'C He,,'F) 

.,7.8 MILLlOHMS 

15B.7 M1LL.IOHMS 
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MISCELLANEOUS PANELS - FUSES (DC) 
OVERCURRENT PROTECTION DEVICE 

LOCATION APPLICATION CLASS 
PARENT UN IT NO PR I BACK-I =1 s 

DEVICE NO DR TAG NO UP • 
TYPE 

ICI.\II-CR 15&-f01 

lCAlS-CR 

ICllB-CR A51-fUI 

ICAlB-CR 151-f02 

ICAlS-a1 US-fUI 

ICIIB-CR lSI-fU2 

IC.II-CR "HUI3 

ICIIB-CR 159-Fa14 

ICIiS-CR 15HUI5 

IClIS-CR 

lella-eR 15MUIl 

ICll8-C' A51-FUla 

ICIIB-C' '59-FOIB 

IC.IS-C. A5MUlO 

'59-FUU 

IC.I8-CR 'SHUl3 

ICAID-C, .59-fU24 

IC'II-CR l&O-fUl5 

ICllS-CR ua-FIl2S 

leAla-eft 160-FUlI 

leAla-eR lSD-FUlB 

ICAIHR 160-FU19 

ICAII-tl l6o-fUlO 

ICAlI-CI l&D-fUll 

°leAIHR I6D-FUl2 

ICAIHR llHUll 

lCAtl-CR A&O-FU34 

ICAIHI ABO-fUl5 

ICAIHR UHU31 

lCAll-CR A&O- FU31 

ICAII-CR lSD-f1f38 

ICl1HR UO-fUlS 

lcD-me 

ICAIJ-CR A61-fU41 

GOULD 
StUiUT 
A25XSO-l 

GOULD 
SlAnUT 
A25XSII-4 
GIIIILD 
SH.IIUT 

•• A2S1SD-I 

GOUlD 
SHAnUT 
A2S1511-4 

GOuu 
SHAIIUT 
AlSXSII-4 
GOULD 
SHIIIUT 
A25X111-4 

IIlSS 
pIN 

~ 
BUSS 
PIN 

@8142'lJ 

BUSS 
PIN 
~ 
BUSS 
pIN 
~ 
BUSS 
piN 
~ 
BUSS 
PIN 

[B8142'lJ 

auss 
PIN 

~ 
BUSS 
pIN 
~ 

BUSS 
plM 
~ 
BUSS 
pIN 
~ 
IUSS 
PIN 
~ 
BUSS 
PIM 

~ 
BUSS 

~ 
BUSS 
PfN @illJ 
BUSS 
P/M 
~ 
BUSS 
PIN 
~ 
IUSS 
r/N 
~ 
BOSS 
rlN 
~ 
BOSS 
pIN 
~ 
BOSS 
pIN 
~ 

BUSS 
pIN 
~ 

BUSS 
rlN 
~ 

BU'S 
PIN 
~ 

BUSS 
pll 

~ 
illS! 
rlN 
~ 
IIlSS 
PIM 
~ 
Ill!S 
p/l 

~ 
Ill" rly 
~ 

TEST SET PO INT 

} 1. 11 IILLlDHIS 

~ I 11 IILLIOHIS 

> I 11 IllllOHiS 

> I 11 IILlIOOS 

> 1 11 IIllIOHIS 

> I II IlllllIIIS 

~ 37.5 IIlLI .HlS 

>31.51IlLlOHIS 

~ 37.5 IILIIIIIIS 

> 37.5 IllllO .. S 

~ 1175 IIlIl ONIS 

> 31,S • Illl O .. S 

~ 31.5 IILlIDHlS 

~ 375 ImlOMIS 

> ZT S" Illllo~IS 

~ 37, SIIllIOMIS 

~ 37.s IlllloMIS 

~ 37. 5 IllliOUS 

~ 37 S IllllOIIIS 

~ 37.5 1Il1l0lllS 

> 37. 5 II Illl O"S 

> 37 S IILIIOMl' 

1 
> 31.5 IlltiOHliS 

~ 37.S IILlIo~I' 

~ 37 S IIlIlO~IS 

> 37 511LlI O~IS 

~ 37 5 IlllIO~IS 

~ 37·5I1LIIO~IS 

~ 37 S IllllOHIS 

~ 31 511lll0HIS 

~ 31 5 IllIlO.IS 

>37-511LL1IHIS 

~ ~.5 IILlIOHIS 

~3T.5 IILII.HIS 

114" 1'-0 

RESPONSE 
TIUE 

IIA 

N/. 

NIA 

NIA 

NIA 

.IA 

.1. 
N/. 

NI. 

NIA 

NIA 

N/A 

I/A 

NIA 

NIA 

HI. 

N/' 

NIA 

II. 

NIA 

N/l 

1/1 

MIA 

M/. 

HIA 

NI. 

N/' 

N/A 

III 

RI' 

N/' 

N/. 

1/1 

MI. 

/I ! ! ! ! I I ! 
5' 

PENETRAT ION LOAD 
QU I PUENT NO -

NO CONDUCTOR SYS TEM REUARKS 
IRP SIZE DESCRIPTION 

0154 

8m 

0054 
Dl21 

102& 
ID54 

D'54 
IOU 

om 
Dm 
DI55 

'l ID At; 

'III I" 

- , -
' 1/1 ~IC 

fI/1 .1. 

fill A" 

'UD All: 

SIUTODlN BANI' CUI-LS 
lalllr I 
IltHAN1S1 4 un IC 

CINTROL BANI D,I I::or BANI •• CIII1-1I2, f 4, U 
IEtHANISI I 
ellIlIOL BANl D, I 
SlUTIDI' I.NI. CUI-II, fII, "I 
::NlSl 2 125Y IC. _ 

CoNTAOl "NI B,I 
SHUTIOI. IINI. ClllI-III4,l1 1,JU 
:~:N1Sl 3 12SY IC 

CBMTROI BANI I 
0126 ! 'II An CRIIIIP I 

CROI-f4 
USY DC 

DOH 

om 

DI2& 

0026 

aa26 

0026 

DOl& 

DD2& 

ID2& 

002& 

OD1B 

ODS4 

0054 

0154 

D054 

Da54 

D054 

0.54 

D054 

D054 

0054 

0154 

OD54 

0154 

DD54 

0054 

OD55 

0154 

! I 

IECHANISI I 

CONTRDl BANI I 
II ID AU CRBUP I 

IECH.NISI 2 

. 110 IIG 

. 110 All: 

.110 AIlS 

, 1{0 AlB 

' 110 AlB 

' 110 AIS 

. IID AIS 

.1 10 Ale 

I IJO AI; 

11/0 Ait 

. lfOAIIS 

lifO AlG 

1110 lit 

11/0 AlC 

.110 AIS 

.110 AI6 

.!la AIS 

.1/0." 

. 111 AI, 

' 110 '" 

' 110 AIS 

1110 II. 

' lID AI' 

' 1/0 liS 

'1/0 All: 

.1/0 Ale 

fI/O AIG 

I I 
I~' 

CONTROL IAII • 
CROUP I 
IEtHAMISI 3 

CONTROl IAiK • 
CIOU11 
ItCHINISI 4 
CONTROL BAIl I 
GloUP I 
IECHANIS' I 

CONTROL !AIII , 
CIDUP I 
IECHINISI 2 

CDfjTROllANK I 
CROIiP I 
IECIIINISI J 
CONTROl IANI I 
&IIDUP I 
IIEtlllN1S1 .. 

COITROL 'AN' • 
CRIll' I 
IEtHANISI I 
COITROl IANI B 
CRill' I 
IECHANISM ! 

I'QIITRn "HI I 
611IUP I 
IEtHAllSI , 

CIIITROL IAHI I 
eRDIJP I 
IECNANISM 4 
CONTROL 8AU: D 
CROUr I 
IECIlAlISI I 

CONTROL IAIII D 
GROUr I 
IECHINISI ! 

CONTROL IAMK D 
CROUP I 
IEeHANISI 1 

comDL IAUI D 
I:ROUP 1 
IECHINISI 4 
CDIITROl BUI D 
iRIUP I 
'~CH .. 'n;. 1 
comOL IUK 0 
GROUr' 1 
IEeHANISI 2 

CONTROL B." 0 

IECHANIS, , 

tollTROl IlANK 0 
CROUP I 
'ECHANISI -4 

CONTROL BINK 0 
iROUP I 
'ECHANIS' , 

CONTROL BINK D 
IROUP I 
IECHANISI I 
CONTROL BAlli( 0 
CRour I 
IECHINISI 3 

COHTROl lANK II 
mor 1 
IECHANIS ... 

SMUTODI" BANK B 
CRour I 
IEtHANlS1 I 

SHUTODIN BAN. 8 
I:ROUP 1 
I ECHANISM 2 

SIfUTDOIN BANI B 
CROUP I 
IECHANISI 3 
SHUTODIN •• NK B 
Gl!IlUP I 
IECHANISN ~ 

SHllTODlIl BANI!. B 
mup 1 
IECHANIS. 1 

I 
15' 

CRDl-OIO 
IU'OC 

C.OI-l12 
125' DC 

C.01-l6 
1m DC 

C'DI-F4 
125Y DC 

CROIl-OII 
I15Y DC 

C.DI-II2 
125' DC 

C.DI-I6 
125Y DC 

CRDI-F4 
1251 DC 

CRDI...,ID 
125' DC 

CIOI-KI2 
125Y DC 

CIOI-II 
1l5Y DC 

CIDI-II2 
125' DC 

CADI- I' 
125' DC 

CROI-H14 
125Y DC 

CIIOI""8 
125Y DC 

CIOI-H2 
my DC 

tROI-BI 
125Y DC 

CROI-HU 
12:" DC 

C'DI~I 

I2SY DC 

CRol-ll2 
125' DC 

CRDI-B' 
125'1 DC 

CROI-H14 
125'1 DC 

C'OI~1 

125Y DC 

COOI-E5 
125' DC 

CRDl-El1 
125. DC 

C.OI-l11 
125Y DC 

CRO ...... 5 
115' Dt 

CROI-ES 
125' DC 

I 
20' 

I 11 

LOCATION 
PARENT UN IT NO 

DEVICE NO A TAG NO 

ICl.II-CR AlH041 

XCAIB-CR All-FOO 

IC.IB-CR AlI-FU44 

XC'IB-CR AlI-FUl5 

lCAIB-CR AlHUI& 

ICl.IB-CR AlI-f047 

ICAI B-CR l61-FU4I 

ICAIB-CR AlI-fU49 

XCAI HR All-FOSO 

lellS-CR l61-FUSI 

ICl.IHR 1II-1U52 

lCAU-tR A5!-FUI 

lCA21-tR A51-fU2 

lC'ZI-CR U2-FUI 

ICIlA-CR 151-FUI 

ICUl-CR A53-FUI 

lml-CR A53-FU2 

lI:121-CR A54-FUI 

ICAU-CR A54-FU2 

lClII-CR 15~FUI 

lCAZl-CR A55-FU2 

JCAU-CR "56-FUi 

ICUI-CR l51HU2 

ICIlI"cR 15HUl 

ltAlA-CR lSD-fUl 

XCAZA-CR ISI-fU2 

ICAlA-tll l 59-FU13 

XI:A7A-CR A51-FU14 

ICIlId:R A5MUI5 

ICA2A-C. ' 59-FOII 

ItA2A-tR A59-fOIl 

Icm-tR ASI-FOII 

ICA2A-CR ' 59-FUI! 

ICUl-CR . 59-FU20 

I 10 I I 8 I 7 

MISCELLANEOUS PANELS - FUSES (DC) 
OVERCURRENT PROTECTION DEVICE 

APPll CATION CLASS 

1 -

TYPE 

BUSS 
r," 
(@@) 
IUU 
pIN 
~ 
BUSS 
'1. 
~ 
BUSS 
'IN @:@ 
BUSS 
rlN 
~ 
IUSS 
pl. 
~ 
IUSS 

~ 
UB~l1..Z~ 

lOSS 
rlN 

(j89HZ'lJ 

ius! 
rlN 
~ 
BUSS 
pIN 
~ 
IUSS 
pIN 
~ 

GIIILD 
SHADUT 
lmSO-4 
GlIIlD 
SH,"ur 
125150-4 
GOULD 
S.lIloT 
.25150-4 
'OULD 
SHAllOT 
.25150-4 
'OULD 
SHAllOT 
'25158-4 
'OULO 
SHAIIII1T 
125158-4 
;aULD 
SHlIIIJT 
125150-4 

'OULD 
SHUIUT 
125150-4 

'IUlO 
SHAIIUT 
AZ'UIl-4 

'OULD 
SH'IIUT 
125150-4 

;OULO 
IH'DUT 
A25150-4· 
'OOLO 
SH .. lor-
·~~m-4 

GOOLD 
SH.Dur 
1251$0-4 

I:OOLO 
SHAWMUT 
A2SISD-4 

'OOLO 
SHAIIUT 
lZ5IS0-4 

BOOLB 
SHAIiIT 
125XU-I 
BUSS 
'IN 
~ 
IUSS 
PIN 
~ 
BUSS 
pIN 
~ 
BUSS 
PIN 
~ 
.USS 
PIN 
~ 
BUSS 
PIN 
~ 
BUSS 

~ 
BUSS 
pJN 
~ 

TEST SET PO INT 

>37,511LIIDIIIS 

~3T.51ILlIOHIS 

~37 5 IllllOHIS 

~ 3T 511LLI0IIIS 

~ 37,5 IIlIlOIIIS 

~ 31,S tIlll0HlS 

> 31.5 IllllDIIIS 

> 37.5 IllllORIS 

> 37 S IllllO\llS 

> !fI 5 IILl I OIlS 

~ a7 5 IILIIDIIIS 

~ 1 11 IllllORIIS 

> I 71 IILlIDNIS 

> 1.11 IllllOl1S 

> I II IILlIORIS 

> I 11 11l1l0111S 

> I 11 IILlIDIIS 

> I 11 IllllORIS 

> I 11 Illll .. IS 

> 1 II 1Il1l0HlS 

> 1 11 IIlIlOHIS 

> I 11 IllllOHIS 

> 1 T1 IllllO~IS 

> I 11 IILlIOHIS 

> I 11 IILlIaHIS 

> I 11 1Il1l0~IS 

> I 11 IILllaNl' 

> 37 5 IILLIO~I' 

~ 3T.5 '1llIO~I' 

~ 37.5 II LII OlliS 

~ 31-5 IILIIO"S 

~ 37.S 1Il1l0Nl' 

> 37511LIIoIII' 

~ ~1·511l1l0HNS 

> 37.SlllliOHIS 

i 

RESPONSE 
TlKE 

NIA 

I /A 

I IA 

I /A 

W/A 

NIA 

I /A 

NIA 

I f I 

NIA 

I I' 

NIA 

NIA 

HIA 

NIA 

HIA 

I /A 

NIl 

I IA 

N/A 

NIA 

NIA 

NIA 

HIA 

NJA 

MI' 

NIA 

NIA 

HIA 

I I. 

NIA 

NIA 

NIA 

N/A 

NIA 

PENETRAT I ON LOAD 

NO 
XRP 

ID5~ 

1054 

1055 

DOS~ 

D021 

D054 
1m 

1054 
1025 

1021 
1054 
1055 

1054 

ID54 

D054 

OD55 

8024 

ID24 

1025 

0025 

102S 

11125 

1025 

D025 

0025 

002& 

DDU 

DOZI 

11025 
110204 

002& 
G02S 
002-4 

DIZ& 
0025 

DOZ& 
0025 

OOU 

G024 

0025 

D025 

D024 

G024 

0025 

0125 

EQU I PIENT NO. -
CONDUCTO~ SISTEM REMARKS 

SI ZE OESCRIPTION 

SKUToon BAIl B 
.I ID AlS GRD~r I 

IECH'NISI Z 
SHUTDDlN BAIl B 

11 /0 AlG GROUP I 
IICHANISI I 

ClDI-lII 
12SV DC 

fi ll AlG 

1111 AlS 

11 /0 AlS 

SHUTOOIN BAHI • 
CRDSP I 
IECHANISI • 

S~Ul1IOIH BANI B 
CONTROL BAlli 0, I 
CRDSP I 
IteMINISI 1 
SHUTDDIN BANI • 
COHTROL _ D,I 
CRoor I 
IECHANISI Z 
SHUTOOIN BAIl I 

CROI-l5 
125V DC 

CRDl-ES, 112, f4 
1%51 DC 

CRDll-EII, II , DID 
12SV DC 

CONTROL _ D,I CRDI-lII,NI4,l12 

~r~Nlsl I 125V DC 
SHUTOOIN BAIl • 

11/0 AlC CDNTROL BANI D, I CROl-l5, PI, 16 
:~~:Ilsi 4 125V DC 

SHUl1Il1f1I BAIl I 
1111 AlC GROUP I 

IECHANISI I 

CROII-E5 
125V IC 

.1/0 a G 

.1/1 ac 

fllD M, 

fl lD .IS 

fl/D Me 

fi ll liS 

fI/D liS 

fllO .IC 

IlfD "' 

fl /D II. 

fl/D I1C 

'110 IIC 

fill In 

'110 ... 

'lID lIS 

fllO lIS 

.1/0 AI, 

.I/D .1. 

.1/0 AIS 

.I/OIIC 

11/0 AI; 

fllO AlC 

1110 If. 

fI (D AI. 

.110 Ale 

1110 "' 

SKUTOOIN BAIl I 
CRIIIP I 
IECHAMISI 2 

'HUTDOIN IANI • 
~QUP I 
IECKANISI 3 
SRUTOOIN BANI B 
'Ioor I 
IICHINISI 4 

CONTROL BINI I 
GROUP Z 
IECK.MI SI I -
CDNTROL .IRI I 
SROUP Z 
IECHAMI .. 2 
CDNrlOL IAIIl A 
GROUP Z 
ItCH.NISI J 

CONTROL IANI I 
&ROur ! 
IECHINISI 4 

ClINTIOL IANI C 
IiROU' Z 
IECHANISI I 

CONTROl BANI C 
GROOP 2 
IECHlIIiSI 2 

ClINTROL BANI C 
GRBUr 2 
MECHAMISI 3 

CONTROl BANK C 
CRDU' I 
IECHU1Si • 

SHUTDOIN IANl A 
GROUP 2 
ItC.IHISI I 

SHUTI10IN lANK • 
;ROUP 2 
IECHANISI ! 

SHUIDOIN BANK A 
CROUP 2 
IECHANISI 3 
SHUTDOIN BINI • 
.DOIP 2 
IECIINISI 4 
SHUTDO," IANI A 

CKDI-fU 
12 5Y IC 

CROl-llI 
125V DC 

CRlJIH.S 
1m DC 

CRDI -I6 
125Y DC 

CRDI -F14 
125Y DC 

CRDI-PID 
125Y DC 

CROI-Kl 
125Y DC 

CRDI -II6 
12SV DC 

CROI-re 
125' IC 

CROI-Nl0 
125V DC 

CRO!-KB 
1251 IC 

CRDI-CI 
125' DC 

CROM-H9 
1I5Y IC 

CRO!-]3 
1I5Y IC 

CONTROL BANK C,A CRol-l;). HS, BI 

~~mN~SI I USY IC 
SHUTBDIN BANK , 
CONTROL IANI t,A CROI-li13,fB,FU 
::O':::N~SI 2 125Y DC 
SHUTOOIN BANI A • 
=~O~ lANK C,A CRDI-N9.HIO.PID 
IECNANIS. 3 12S' DC 

SHUTDOIN BANI • 
~m~~ BANI C,A CRDI-J3, II, l2 
IECHANISM 4 nsv DC 
CONTROl BAIl A 
BRIIIIP I 
IEC~INISI I 

ebNTROl BANI I 
CROUP 2 
IEeHANISI 2 
CONTRII IANI A 
CROUP 2 
IfCfLIJIlS1 :I 

CONTROL IANI( A 
CROUP 2 
IECHANlSI 4 

CDNT1HIt lANK . 
CRI1I' Z 
IECHIHISI I 

CDNTRDl BAHK A 
·CRwr 2 
IECHINISI 2 

CONTROL lANK A 
CROUP 2 
IECHANISI 3 

COHTRDl BANI A 
I:ROUP 2 
IECHINISI 4 

CROI-I& 
12SV DC 

CRDI-flt 
m y DC 

CRDI-PIII • 
IlSY DC 

CROI-I! 
mv DC 

CRDI-il& 
125' DC 

CRIJI-FI4 
125Y DC 

CRUI-PID 
125V DC 

CRObU 
125V DC 

I 6 I 

LOCATION 
PA RENT UN IT NO 

DEVICE NO ~R TAG NO 

I CA2'-'R A5S·fU21 

I CAlA-tR A5S-fU22 

XCAZA-CR A59-fU23 

lCA2A-tR A59-f824 

ICl2A-CR A&I-Fl25 

l CA2.-tR A61-fI26 

I Cl.2A-tR ABO-fl21 

I CAll-tR AS8-f12l 

ICA!I-CR AiD-f129 

ICAIl-CR ASD-fU30 

ASO-fU31 

I CA2A-CR ABO-fU3Z 

ICA2A-CII ASO-fUll 

I CA2A-CR ASO-fU34 

1Cl2'-'R 1&0-fU35 

I CA1A-CR 16D-FUl6 

lCA2A-U AiI-FU31 

l eAlA-C. AGO-FU31 

l CA2A-CR liD-fUll 

l CA21-CR lSD-ru.tO 

IC. 2A-CR lBl-flM) 

I CI2I-CR Ilil-fUU 

l eAlA-CX Ail-fUll 

lCAU-tR A61-fU44 

lCA21-CR I6 I-f U45 

I CUA-tR A8 1-fU~1 

'61 -f 041 

l C.12A-CR 161-FU48 

leA2A-eR lSHUI; 

I CA2.-tR A&1-FU50 

5 I I 3 I 
G: \ W or k in g \OnDeck \ 37 37\224532_1!l01217 .dgn Jd4;5 .5-MARr2 •• 7 .G,21 1 

MISC~LLANt:OUS . PANELS - FUSES (DC) 
OVERCURRENT PROTECTION DEVICE 

APPLICATION CLASS 
PENETRATION LOAD 

QU I PMENT NO -
TYPE TEST SET PO I NT RESPONSE 

TIME 
NO CONOUCTOR SYSTEM REMARKS 
I RP SIZE DESCRIPTION 

.I 

ill'S 

«n14Z9J 
IllSS 
pIN 
~ 
IIlSS 
pIN 
~ 
BlISS 
PIN 
~ 
BlISS 
PIN 
~ 
BUSS 
PIN 
~ 
IUSS 
PIN 
~ 
BUSS 
PIN 
~ 
8USS 
PIN 
~ 
BUSS 
PIN 
aB8H2'l] 
suss 
PIN 
~ 

IISS 
pIN 
~ 
BISS 
PI. 
~ 
BUSS 
pIN 
~ 
UUSS 
r/N 

~ 
BUSS 
rlN 
~ 
!u~S 

pIN 
~ 
9USS 
PIN 
~ 
IUSS 
PIN 
~ 
IUSS 
r/H 
~ 
IUSS 

> 315 IILlIlHlS 

~ 37 5 ~1l1l'HlS 

~ 3T .s IILIIIHlS 

~ liT SlllllDIIIS 

~ 315 IILLIDHIS 

~ 37,S IlllllHIIS 

~ lil.!; IILIIINlS 

~37.!;IILlIOHIIS 

~ 37.5 IILlIOHNS 

> 37_5 IILLIOHIS 

> 31 SllLlIONIS 

> 31SIILlIOHIS 

> 31511lllONIS 

) 37.S Mill HillS 

> 31.5 IIllIONIS 

~ 31.5 IILIIIIIIS 

> 37 5 ~ILIIOHIS 

~3TSIILIIOHNS 

> 37 .s tIlli OIlS 

> 37 511LlIOHIS 

PIN > 375 1Il1l0m 
~ 
BUSS 
PIN > 315 IllllOKNS 
~ 
BUSS 
PIN ~ 37.5 Illl lOiNS 
~ 
BUSS 
rfN 
~ 
IlUSS 
rlN 
~ 
IUSS 
pIN 
~ 

BUSS 
PIN 
~ 
IUSS 
pIN 
~ 
IUSS 
rlN 
~ 
IUSS 

I~ 

5 
4 

NO. 

>37 ... IILIIOIIIS 

~ 37.5 1I1110HMS 

> 31. 5 IIllIO.1S 

> 31 .5 .lllIO~MS 

~ 315 IILIIG~.' 

~ 37 5 IllllONl' 

~ 37,5 111110"; 

3f.i/07 JMR 

DATE BY 

I/A 

NIA 

NIA 

NJA 

NIA 

NIA 

N/A 

NIA 

NIA 

I/A 

N/A 

MI. 

N/' 

NI' 

NIA 

NIA 

N/' 

M/A 

NIA 

I/A 

.1. 
MIA 

N/A 

NIA 

NIA 

N/' 

N/' 

IIA 

DIU 

0124 

0125 

ODZS 

DIl S 

002S 

DDn 

ID25 

1125 

00Z5 

am 

om 

1025 

1025 

1025 

1025 

I D2S 

1025 

lOla 

1015 

002& 

1026 

I OZ6 

DOZS 
l Oll 

1112& 
80Z5 
D0!4 

102S 
0025 

0026 
D025 

0025 

002& 

REVISED PER ECR- 50525 
REVISED PER ECR-70028 

REVISION 

CONIROL BAN! l 
fllO lie CROUP 2 

'EeItANIS ... 
CONTROL IANI • 

'I/D'II' GROUr 2 
IEC.ANISI Z 

CONTRll BANI l 
11/0 AIG GROUP 2 

IECllANISI 3 

CONTROL BANK A 
11/0 AlC GROUP 2 

IECHANISI , 
CDIITROl IANI C 

1110 AI; ~III' 2 
IECHANISI I 

CONTROL lANK C 
'I/D AlC CROll' 2 

IECHAHlSI 2 
CDNTROl BAN! C 

.1/0 .1; SROII' 2 
IECHINISI I 

CONTROL BINI C 
'I/D AlC OROUP 2 

IECHANISM 4 
CONTROL BANK C 

11/0 AI; GROUr 2 
IECHINISI I 

1110 AI; 

fila An 

CONTRDl BANI C 
iROUP 2 
IEtHANIS' 2 
CIllmOl BUI C 
iROUP 2 
NECHINISI J 

CONTROL BAil C 
II/a AlG GROUP 2 

IECHINISI 4 

CONTROl BANI C 
11/0 AlC GROUr 2 

IEC.lNISI I 
CONTROl IlARl C 

.1/0 Ali CROUP 2 
.ECHANISI 2 

CONTROl BANK C 
'I/D IIG GROUP 2 

MEC"ANISI 3 

CONTROl BANK C 
.liO AlC SROOP 2 

IEalA.'SI 04 
SHOTBOn BANI A 

'1/0 AIG Gloor 2 
IECIIlNISM I 
SNlmOlN a'NK A 

'I/O AI~ GROUP 2 
N~~KINISI 2 

I1ID II. 

III' IIC 

SHUTDOIIt BANIt A 
IiROUP 2 
IECHANISM 3 

SIIUTDOIN IIN~ A 
GROUP 2 
IIIECHANISM 4 

SHUTODIN BANI A 
'1/0 liS GRour 2 

IECHINISil I 

SHUTOUt" IAMI!. 1 
' lID IIG ORBtlP 2 

IECHANISII 2 

SKUTIOIN IlNl A 
.I/B AlC CROO' 2 

IECHANISI 3 

SHUTDOIN BANK I 
11/0 AlC GROUP 2 

IECK.NISI 4 

1111 AlG 

SKOTOgiN IANI A 

CROI-IS 
1I5Y DC 

CROI-f14 
125Y DC 

CRDI- Pil 
12Sf DC 

CRIII-II2 
125Y DC 

CROI-IIi 
1151 DC 

CRDI-fl 
1m DC 

CRIlI·11I1 
IISY DC 

CIIlI-KB 
ImDC 

CROI-I\6 
125Y DC 

CROI-n 
125' DC 

eROl-lllD 
125Y DC 

CRDII-l8 
125Y DC 

CRoI-llC 
125Y DC 

CROHI 
125' DC 

CROI-I\ID 
125' DC 

CIIOII-II 
12SY DC 

C.OI-CI 
125Y DC 

CRDII-GI3 
125Y DC 

CIIOI-H9 
125Y IC 

CRDI-J3 
12SY DC 

CRDI-C7 
my DC 

CRDN-&13 
1251 DC 

CRDI-N9 
1251 DC 

CRON-Jl 
my DC 

'1/0 AlC CONTROL ,.NI C,A CROI-GIl, fI, Fl4 
m::N~SI 2 my DC 
SHUIOOIN lINK 1 

II/OIlC CONTROL BANI C,. CROl-ll9,NID,PID 
:;~~lsl 3 125Y DC 
SIIlIDOIN BINI A 

' III liS CONTROL BANI{ C,A CROI-J3.IB,12 
BRour 2 my DC 
IECHINISI 4 
SHUTOOIN 81N! • 

, 1/0 liS !RQIIP 2 
IECH'NISI I 
IHUTDOIN BARK I 

. I/D AlC GROUP 2 
IfECHANJSI t 

CROI-Cl 
125V DC 

CROI-G13 
125Y DC 

NUCLEAR SAFETY RELATED 

MGR TOC 
MGR DDJ 

LE 
eKO. BY APPROVAL 

FSAR Figure 8G-7 

SOUTH CAROlINA ELECTRIC & GAS C1JMPANY 

VIRGJI, ~. $!JI1MI;R NUCUOAR ~TATIgN 

ELECTRICAL 
CONTAINMENT PENETRATION CONDUCTOR 

OVERCURRENT PROTECTION DEVICES Q I DESIGN ENGINEERING 
• sc_ CtM'NfI' V. C. SUMMER NLCLEAR STATION J ENKINSVILLE, S. C. 

MAIlE CHECKED LE APPROVAl 

DDJ r MGR 13. DDJ 

E 224 532 

A 

-

B 

-

c 

-

D 

-

E 

F 

-

G 

H 

J 

K 
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17 

A 

-

B 

-

c 

-

o 

-

E 

F 

-

G 

-

H 

-

J 

-

K 

L 

I 16 I 15 I 14 I 13 I 12 

MISCELLANEOUS PANELS - FUSES (DC) 
OYERCURRENT PROTECTION DEY ICE PENETRATION LOAD 

I---~L~O:::'CA:-:T~I O:::H:---T A;';P:;;'P:-:U:::CA::T:71 O:::N:T.:C~LI~S:-S r-...;...:..:...,-------...,.----:---t--,---~QUI PUENT NO. -
TEST SET POINT RESPONSE NO . CONDUCTOR SYSTEM REMARKS 

PARENT UNIT NO. PR SACK-I II; TYPE TIME IRP SIZE DESCRIPTION 
DEVICE NO. ~R TA~ NO I UP I 

ICAZA-CR I&HU51 

ICI2A-CR lil-FU52 

Icm-CR 151-fUI 

ICI2i-CR A51-fU2 

ICI2~A A5j-FUI 

lCAlB-CR 15!-FUI 

lCAZI-Ca 15!-fUI 

xcm-CR I5l-FYl 

ICAlI-CR IlHUI 

ICAlI-CR' mOm 

ICAlI-CR m-FUI 

ICA2S-CR Ill-FUI 

• ICI.la-CR l5i-FUI 

XClls-eR 116-FU2 

ICIII-CR· ill-FIll 

ICIlII-CI IIHUI 

XClll-CR III-FUI 

ICllB-CR IIi-lUI 

IC1II-CR IlHUIl 

ICI,B-tR A5!-FUI4 

ICII!-CR lSI-FUll 

ICI18-CR ill-FUll 

IC12!-CR Ill-FUI7 

JCA2HR IIHUII 

IClZB-CR IIHUII 

ICI29-CR 151-FUIO 

ICIII-CR I5!-FUII 

ICIII-CR ill-FUll 

ICIII-CR III-FUZI 

ICI,B-tR Ill-lUll 

lio-m5 

XCI21-CR Aio-FUZI 

lCI2B-CR AiO-FU2~ 1 

Jel2S-CR liD-FUll 

ICI2B-CR AID-FUll 

IUSS 
'/N 
~ 
IUSS 
./N 
(1881~29) 

COlli 
SHIOUT 
1l5150-4 
COll.I 
SHIIIIJT 
mX5H 
COll.I 
sunUT 
l!51lD-4 
&OU 
sunul 
llmO-4 
;IUlI 
sHimT 
A25I5D:4 

;OULO 
SNIIllUT 
1l51511-4 
SOULD ' . 
SHAIlUT 
1251511-4 
SOULD 
SNAIlIUT 
I25X5D~ 

IOULD 
5IIAIIUT 
IZSUO-4' 

GOULD 
SHIII!IUT 
12515D-4 

'OULV 
SJtIIlllT 
12511D-4 
GOOLD 
SHIIIIIT 
AI5I511-4 
GOULO 
SHlIIIIT 
1251!1I-4 
GOULD 
SltAlIUT 
1251511-4 
GDIILD 
SllIIIUT 
1151511-4 
,DIILD 
SHIIlIUT 
m150-4 

IUSS 
rl~ 

088lt29) 
BUS~ 

I~ 
~ 

IUSS 
I/N 
(1881+29) 

IUSS 
I/N 
(\881129) 

IUSS 
I/N 
OB6142"9) 

IUSS 
'IN 
0881129) 

IUSS 
liN 
0881t29) 

IUSS 
r/N 
mID 
BUSS 
'/N 
0881429) 

IIISs" 
PiN 
~ 
leSS 
'IN 
0881429) 

IUSS 
liN 
0881429) 

IUSS 
I/N 
OBB1429) 

IUSS 
1 '/N 
I~ 

IUSS 
'/N 
U881429) 

IUSS 
r/N 
(18B1429) 
IUSS 
I/N 
U88142"9) 

~n.5 IILlIDIlliS 1/1 

~37,S IILLIOHMS N/l 

21.71 IILLIOHMS M/l 

~1.71 IllllOHIIS M/I 

~1.71 IllllOHIS N/I 

~1.71 IILLIOHIS 1/1 

2UI IILlIONMS ./1 

~1.I1 IlllIO!1IS ill 

~I. 71 IILLIO.IIS i/I 

~I.TI IIlllollIS i/I 

~1.11 IILliOHIS N/I 

~I,II IILlIOHIS 1/1 

~1.I1 IILlIlNIS ./1 

~I.II . IILLIOHIS N/A 

~1.1I IILlIoHIS N/I 

~I,ll IILLIOHIS N/I 

~UI IILlIoNIS Nil 

~1.11 IILLloHIS M/I 

1/1 

~37.51111loHiS 

~37.5 IILLIoHIS 1/1 

~37.51ILlIIHlS N/I 

~ar..s II Lli IHIS N/l 

~37.SIILlIIHMS N/I 

~37.S IllLIOHIS N/I 

237.5 IILlII'~S Nil 

N/I 

~3T. 5 IIlLi OHIS 1/1 

~37.S IILlIOMlS 

~37,.s 11 L 1I OMIS 1/1 

Nil 

237.S Illl I IJItIi • M/I 

~3T.SlILIIOHIS M/A 

237.SIILlIOflIS M/I 

237.SrllUOIIIIS MIl 

om II/a 1116 

oon "/0 IIG 

Dm II/a. lie 

1055 "/0 Ale 

SHUTOOIN IIHK A 
;ROUP 2 
IEClfINISI ! 

SHUTOOIN BINK I 
gjUUP 2 
IlECHINI SI I 

COItTR.L IINI a 
&ROUP I 
IECHINI SI I 
COHTROl lANK. 
CROUP 2 
IECHIN I SI 2 . 
CINT!OL llHa I 

1055 II/a AIG CROUP 2 
IECNINISI ! 

CONTROL 1l1li I 
1055 II/a 11& CROUP 2 

I ECHIIIISI 4 

CDIITRIIL lANK 0 
om 1\ ID IIG GROlr 2 

MECHINISI I 

om 11/0 l lii 

om fllO All: 

CONTROL liNK 0 
&ROUP 2 
IECHiNlS1 2 

CONTRDl 11111 I 
GROlli' 2 
IECHINIS. 3 

CIHTRDL U!K a 
0056 "/0 All GIOUP 2 

IECHINISM 4 

SHUTIOIIf BANK I 
105& II/a All clOUr 2 

I ECHINISI I 

105& 11/0 At; 

lOIS "/0 IIG 

1115 
0056 '1/1 m 

DOSS tI/D Ale 
am 

0015 
015& '1/1 AWG 

SIIUTDOn liNK a 
GROUP Z 
IECIiNISI 2 

SHUTOOIIf liNK I 
&\IOUP 2 
IECHINISI 3 

SHUToon IINI I 
&!IOU' 2 
IECHINI511 4 

CONIROL IINI\ 1,1 
SHUTIIOIN IINI I 
GRIU' 2 
IECHIHISII I 

CIMTROL IIIIK 1.0 
SHUTDolN SIMI B 
GROUP 2 
leCXINISI J 

CONIIOL lINK I,D 
5IIUTDDIN BlNII B 
GAoU' ! 
IECHINISI 4 

CONTRDL IINI • 
1155 11/0 m GAOU, % 

IECHINISI ! 
CliNTROl lINK I 

1155 II/a m IRDUI I 
IECHlHlSI 2 

CONTROL IIHI\ I 
.055 II/I AIG GROIIP I 

IECBIIIISI 3 
CONTAOL liNK 8 

am "II lIS mil'l 
IECUNISI 4 

CONTROL IINI\ B 
am II/I AIG iROmP 2 

IECKINISI I 

CONTADI 11lI! a 
am II/I ArC CRDIP 2 

IECNIIIISI 2 

CONTROL liN! I 
0155 11/0 IIG GRDIP 2 

IEl:HlNIS. J 

CONTROL liN! I 
om 11/0 ' 110 iROIP 2 

IECIIINISI 4 

CliNIROl lINt I 
~55 II/a m GRDIIP I 

IEtHINISI I 

CONIIDl IINI B 
am II/I 11& CRDlln 

om II/I lIS 

Dm 1111 m , 

0155 II/I I!C 

IECHANISI 2 

CI!IITROl liN! I 
&!IQtlf.! 
IECHINISI 3 

CONTROL liNK I 
gjOIlP 2 
IECHINISI 4 

CONTROL IINI D 
CIIOUP 2 
IE~KANISI I 

CONTROL IIHI a 
DI55 II/I All CROUP 2 

IECHIHISI I 

CONIROL IIHI 0 
0156 fI/D IIG CROll!' 2 

IECHINISI 3 

COIflRllL IINI S 
0156 11/0 AIG CROUP 2 

IECflANISI 4 

CONtROL IINI a 
am 11/0 us GlJIIIP 2 

IECHINISI I 

l / 4" l' 0 u I ! I ! I I I I j I I I 
15 ' ~' 5' 10' 

m ... N9 
my DC 

CRIl ... J3 
IZlY DC 

ClDIl-OI 
1251 I~ 

C!l11H1 2 
1251 Ie 

CIIOII-II I 
my DC 

CROII-!4 
IllY DC 

CR.FI 
1251 DC 

CRO ... FIO 
125Y OC 

ClOI-KID 
my oc 

CROHI 
my DC 

CROII-GI 
1151 DC 

CIIO\l-Gg 
115YOC 

CRDI-I! 
115Y DC 

CRDM-I! 
I25Y DC 

CIDI-l1i, f i,&! 
my DC 

tlDlHl2,m,G9 
125Y DC 

CIIDHII,I11,I9 
115! DC 

CROII-Ki,ll ,lI 
1151 DC 

CROII-Oi 
/151 DC 

CROI-FlI 
115! DC 

CROI-IID 
125! OC 

CIOI-1I 
my oc 

ClDll-li 
myOC 

CRDHI2 
my oc 

CllDII-.ID 
1l5Y OC 

CliDIl-AI 
1251 DC 

CIIDll-lli 
1251 DC 

CRal-FIZ 
1151 DC 

CRO .... IO 
1251 OC 

CIIIl1-1l4 
IIlI DC 

CROHI 
1251 DC 

CROI-FIO 
1251 DC • 

CROI-KID 
1Z5' OC 

1II0HI 
1m OC 

CROll-FE 
lill DC 

I 
ZW 

I 11 

LOCATION 
PARENT UNIT NO . 

DEVICE NO. PR HG NO 

l&o-FlJ3l 

lCII8-CR ISO-fUll 

ICIIB-CR l ID-fUll 

XCIZB-CR I&D-FUlJ 

ICAII-CI l&D-fUl4 

IClZS-CII llia-fUl5 

ICIIS-CR IliO-fUlI 

I~IIB-CR 110-fUlI 

ICIII-CR liD-FIll 

IClZ~R IID-fU39 

IliD-FU4a 

ICI2~R Ii I-FU(I 

ICI21-CI IliI-fIl42 

lCAli-CR 1&I-fU(l 

XCAII-Cft AlI..fIJ44 

ICI2~1 IiI-fU45 

ICIlI-CR III-FU4I 

ICAll-CR I&I-FII41 

IClII-CR 1&I-FII4I 

ICI,I-CR lil-FIMI 

XCI21-C1 AIHUSI 

XCI2I-CR UI-FU51 

ICIIB-CA UI-IU51 

IC'IIII-IC 
(XCPIIOI fo..RR25 
SUaPNl I) 
ICr&III-IC ' 
(XC'&IIII fll-HRll 
SUIPNL IJ 
ICrSI8I-1C 
(ICPIIOO 
SUBPNL I) FIHIRZI 

I 10 I I 8 I 7 

MISCELLANEOUS PANELS - FUSES (DC) 
DYERCURREHT PROTECTION DEVICE 

APPLI CArlON CLASS 
TYPE 

IUSS 
rlN 
~ 

BUSS 
p/H 
~ 
auss 
PIN 

@§illi) 
IlUSS 
pIN 

~ 
1m 
rlN 
~ 

BUSS 
PiN 
~ 
IUSS 
PiN 

[1B81429) 

IlUSS 
PiN 

08B1129) 
IlUSS 
PIN 

OBB11)j) 

SUSS 
PiN 
~ 

IUSS 

~ 
IUSS 
r/N 
~ 

BUSS 
'/N 
~ 

BUSS 
PiN 
~ 
BUSS 
P/H . 
~ 
IUSS 
'/N 
~ 

IUSS 
fiN 
~ 
BUSS 

~ 
BUSS 
P/R 
~ 
BIlSS 
PiN 

~ 
BUSS 

~ 
~ 
BUSS 
'/N 
~ 

~l"o 

I SHIlIUT 
0T-6 

GOULD 
I sunUT 

01-& 

I ::~I 

TEST SET PO INT 

~37.5 IILLlollliS 

~31 5 IILlIOIlliS 

~37.51ILLloHIS 

237.5111110HIS 

~37,S IllllGH.S 

~37.S MILLIOHMS 

~37 5 IILLIOHIS 

~37.S IIllIDHIS 

~ar..s IILLIONIS 

~JT.S IILLIOKIS 

~37.5 IIlll0HIS 

~37.5 IIlUDHMS 

~3T.5 IllllONIIS 

~37,51ILLlOHMS· 

~3T.S IILLIONNS 

~31.S I1llloHIS 

237, S I III I OHIS 

~3T,s IlllIOHllS 

237.sIILLIOHlS 

237.511LIIDNIS 

~T.S IltLIOIIIl 

210.2 IILLIOHIS 

~lG,l IIUIOHIS 

~" IZ IILLIOUS 

RESPONSE 
l lYE 

Nil 

X/I 

N/I 

N/A 

NIl 

N/I 

N/A 

NIl 

N/I 

Nfl 

R/A 

N/I 

N/I 

NIl 

M/I 

H/I 

H/I 

N/I 

1/1 

1/1 

NIl 

N/I 

. /1 

PENETRATION' LOAD 
EQU I PYENT NO. -

HO. 
XRP 

CONDUCTOR SYSTEM 
SIZE DESCRIPTION 

om 11/0 Al l 

1056 II/I IIG 

1055 11/0 AIS 

1055 IIID 11& 

0G5& "10 lIS 

105& II/D m 

1056 11/0 IIG 

1115, I~IO At; 

·ID5& II/a At; 

CONTIIIIL lINK 0 
IROUP 2 
IECKINISI 2 

CONTAOL IIN~ D 
IROUP Z 
.ECHANISI 3 

CONTROL 11111 0 
GRoUp ·2 
I[CMAml4 
CDNIIOl IIHK D 
GIDI. 2 
IECHINISI I 

COMIIIDl BIHK a 
IIIOUP I 
IECllIIIISI 2 

CONIRIL IIII! D 
111011' 2 . 
IECHANISI 3 
CONTAOl 11111 I 
IROII' 2 
IECHAHISI 4 
SHUIOO'f" .1l1li S 
&RDIIP! 
IECHINISI I 

SHITDOIN BINK I 
GROur 2 . 
I£CHlMISI I 
SHUTDOWN liNK I 
&ROUI I 
IECHIKISI 3. 

SNUTDOWN BlNK I 
ml II/a m GRIll' 2 

IlECHINISI 4 

SIUTDOIIN lin 1 
ID:iI 1110 11& GROll' 2 

IICHIHISI ! 
SHUTOOIN BINK I 

1051 "/0 I" GROUP 2 
IECHINISM 2 

SHUlDDlN BINI. 
1056 11 /0 11& &RDUI' 2 

IECHANISI I 

SHUTlI11N lANK B 
1056 II/a II; SROIIP 2 

IECHINISI ( 

COHIROL lINK I,. 

REIlARIS 

CROII-fli 
ml DC 

CAOI-Kil 
1251 I1C 

ClDI-lS 
my DC 

CR OM-FI 
125Y DC 

CROll-flO 
m y DC 

CROll-KID 
115Y DC 

CROll-II 
I25Y DC 

CRDH! 
1251 DC 

CRDII-GI 
1251, DC 

C1III"'!! 
1251 DC 

CRllII-I1 
125' DC 

CADII-07 
1151 DC 

CROMB 
1251 DC 

m ... JI 
Il lY DC 

1055 II/I lIS SHUTDOIIN liN! I CROll-liD, 110, I! om 
m~~N~SI 3 I25Y IC 
CONIROL IIII! 1,1 

lOSS ' III m SHUTODYN IAN! I CIID"'14,!6,J7 
DOS6' ::mHfsl 4 1251 DC 

SHUTDOIN IANI I 
1056 'I/O lie CROUP 2 
• . IECHINISI I 

SHUTOOIN 11111 I 
1m II/I Ale GROU. 2 

IECHIIIISI 2 

SHUTOOIN IINI I 
005& 'Uo lIC &ROll' 2 

IECIIIHISI 3 

SHUIOOIN INti I 
015& II/I III GROUP I 

'. IECHIHISII 4 

0121 lIZ lit: 1m CONTROl 

0111 m 11& 1251 CIJItIROL 

OOZI III III IZS' CONTROL 

CRDJ-Cl 
m l DC 

CIIOJ-CB 
m y DC 

CROI-II 
m y DC 

CROI-J7 
ill Y DC 

IIITSOlAD CIRCliIT 
NO. MAllA 

IUlIOARD CIRCUIT 
MIl. MRI2I1 

OUT RD Ala C I Reu IT 
NO . Kn211 

I 6 I 5 I 4 I 3 I 2 

MISCELLANEOUS PANELS - FUSES (DC) 
OYERCURRENI PROTECTION DEYICE PENETRATION LOAD 

~~~L~DC~I~TI~D~N----rA~p~PL~IC~A~T~IO~Nr.C~L~AS~Sr-----.---------------.---------~~~~~~QUI~ENT NO . ~ 

PARENT UN 11 NO. BACK- I : TYPE 
DEVICE NO. OR TAG NO PRI UP I 

ICPlIIZ-IC 
(ICPIIDI 
SUII'Nl I) 

ICPSI12-IC 
(ImIIO 
SUIPNL I) 

ICPII 02-1C 
(ICPilIO 
SISP IIl I) 

ICPl I12-1C 
(ICPlIDI 
SUBPNl I) 

ICP&IOI-IC • 
(ImIOI 
SUBPNi. I) 
ICPIIoHiC 
(lCPIIIO 
SUI/II. I) 

IC~61 04-IC 
(ICPllOl 
SUIPNl 2) 

ICP&ll4-IC 
(JCPGIOO 
SUII'Nl Z) 

ICPII04-IC 
(lCI'SIOo 
SUIPNL 2) 

ICPIID .... C 
(lCf& IOO 
SUBPNL 3) 

JCPIIOI-IC 
(ICPBIOO 
SUBPltL 3) 

fU-SSOI 

fu-sm 

rU-SSOl 

ru-ssol 

fU-SSIO 

ru-sSII 

Fo..HR21 

Fo.. I151 

f W050 

ru-S159 

GOULD 
SHIIIUT 
01-1 

COULO 
I SHIIIIIUl 

OT-i 

COULD 
I SHAIIUT 

11-10 

1 IOULO 
SIIIIIUT 
DT" 

I IISS 
1l1l'i 

I IUS! 
IIIlII- 2 

BUSS 
I NOO'II!, 

TEST SET POINT 

lll.2 IILlIOIIIS 

~10.2 IILLIDHIS 

~21 I IIlLlIHIS 

~IUI IILLIOMIS 

~2'.2 IllllDKlS 

~ 86.1lIILLIONIS I 25"1: 

~1I . 11 IILlIOHII 

~IO. I IILLIom 

~ZO,2 IIUIDIlliS 

~ 76.7 IILLlIlIIIS 

~ 1216 IILlIlHIS 

RESPONSE 
TINE 

./1 

1/1 

NIA 

NIA 

N/I 

~/I 

H/I 

N/I 

N/I 

-t' 

NO. CONDUCTOR 
XRP SIZE 

DOli lIZ 11& 

AM lIZ 186 

1028 tl2 lie 

1m "2 1I~ 

1021 III IIG ' 

lOll II! Irc 

Dm III U, 

GI30 ,UIJG 

am lIZ II; 

0118 112 IIG 

SYSTEM 
DESCRIPTION 

I III CONTROL 

115V CONTROL 

1251 CONTADL 

115V CONTROL 

1251 CONTROL 

IllY CONTROL 

1l5Y CONlROL 

115Y CIHTROL 

12il CONTROL 

IZlI CONTRDI. 

I 

REVARKS 

(OUTBDlAO CRT NO ) 

SSI2I 
ssm 

SSIIZI 
sSim 

ssm I 

SSI511 

SSIl31 

SSl131 

HRI1I1 

IAI13I 

SSlI&4B 

NIIIl 

SIII IA 

THIS IS A 
NUCLEAR SAFETY RELATED 
DOCUMENT. NO DEVI.f. lION StiALl BE 

INITIATED OR PERFORWEO WITHOUT PRIOR 
OOCUN[NTATIQN NIO WRITTEN ..¥'PROV"'" 

FSAR Figure 8G-8 

SOOTH CARO..ItM El..fClRIC • GAS COFANY 

VlflilL C. SlIIER fUl.fIoR STATJ(II 

ELEC1RICAL 
CONTAINMENT PENETRA.TION CONDUCTOR 

QVERCURRENT PROTECTION DEVICES 

A~Q,_I y.c.~~S:LE~~l~:~~LE. 5.C. 
1oI.AlJE O£CKED LE N'f'KOYAI.. 

6 2128101 JMR 
5 51281911 RHM 

REVISED PER ECR-50625 
REVISED PER CGSS-99-03 11 
REVISED PER ECR-50144 

MGR 
MGR ~~~ , DDJ r RHM I' GJR 
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I MISCELLANEOUS PANELS - FUSES (DC) MISCELLANEOUS PANELS - FUSES (DC) MISCELLANEO~S PANELS - FUSES (DC) I

OVERClI~REItT I'RQ1EcrJon ~EV1CE

AP1'U~ATIO/l Cv.SS UlURXS

{OOTlwnWIO.l

con II2U;".

PUETurtOM lGJ.O
QUIMJHMO.-

HO. COHCUCrO~ STSl£~

IR? SIZE OEselllmOH

.,.
lIUPllIlSf

'TIll!TtSTS£i'::IH,TYPE

JtI'UOI-4C
(1tl'IIQ; '(;-QUl

Sl,:.... J)

PARe'il UmflO.
CEV1CEHO. RU;NO

lOCAtiO/;

-

c

I

•

-

-

.u17l~1

JlIJJ11I

YUH

IOl7 'IZU;

lUI

1m '12.&1.

'"

".

'"

./.

".

'"

.,.

.;.

:l;lI.11IlLUOllilS

~Uliltlatll$

211.lZ IH.Ulm

~lU Ill~lItUl

2" IILLICllU

2'lt.U Jllll3MlI3

""FIIJo-1t

""1101/-1

"",....

W~

.~..
I ~lG

llItnul
aT..,

J::'W04M F)).,W'l

11~11

slim

U1SlJ

~34 '11 n;

11211;

nil'I'

'I'

'I'

'I'

'I'

.,.

./,

'f'

.,.

.,.

.,.

.,.

."
~:C,1'll.LIQIIlS

~lUllllaU3

~lt.l11Ill10!lllS

21S.llJllliCilIS

~U.l1llllUIM'$

~11.lJ IlUl:l!Il11

~u.12mllellJ.;

lUU

"'"'

"'"1lllO-,

fJ..me

'u--m7

,....un

xcnut-lc
(ltfSlU
SOI1M~ ~)

WlIU-«:
(I~m

sa"llLS)·

tt!1UHt
tlCJ'IICt
lUJM51

ICI'I1U-tt
(1".1;0
SIUMt:

Ir:tIlb-1lC
(Wilot .
UIM!)

mml-IC
(11111)1

Wlt!IlSl

ltnuw::
(ItnID'
mtllLSl

ImlU~"

(lUlU'
SfJ1tIll.5)

J0511li..Jl:
(lCN10D
t1lth:~ ')

ll:!'tltll-iC
(iC'tlU
Sall'IlL))

"'IIOH:
CmtlOD
SUIP!ll.!)

mmHe
(I~m(

St.lQ,'>
IUlln·••
(1tl'II01
:u;.,n ~l

tmllu

I;'lflilU

QU, ,n ~K

fJr.1 lum

".

XI'

".
".

".

".

.,.
~.tlml;ns

~U.t 11Ult""~

2"ft,I.IU ICUI

"""I SlIAhUi
Of-I

~.'I !ilIAflUl
fl~

Sll\l\,J
1 Sl!UlIlll

llr.,

...'-

lIS,-
wun..c
(lCH1U
n1l111l'J

lVIIU"C
tl:rtltC
SUSNl ~l

ICWCIoIC
(I:tll~

~tlm1)

lo.m~1oC'

(It1IIDt
s»tNL3)

ltPml-W:
(I~I"

SUltNlJ)

IcnlU'"
(I:tt:I)I
mlll,1)

lCPlln...c
(stnm
sllonilJ)

U""I1--:;
mum
SllI1JllJ)

1t1lln..JC
(X:,mt
sc,PliL n

D

•

-

-

-

E

Jewel-It
(Xtmlc
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SlI'~~l I;
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./.
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E

F
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MISCELLANEOUS PANELS - FUSES (DC) 
OVERCII~REItT I'RQ1EcrJon ~Ev1CE 

lOCAtiO!> APl'U~ATIO/I CIJ,SS 

JtI'UOI-4C 
(ltl'l1~; '(;-ClUl 
Sl,: .... J) 

U"',I1-.:; 
neum r~ml 

SlilNll) 

wun .. e 
(lCH1U n.-tm 
ntUIIl'J 

(stnm fIIo($l2 

sllonllJ) 

(ItnlDt IU_tIDt 
S»*NL3) 

ltPml-W: 
(I~I" ftKU'. 
SUltNlJ) 

lC:"IU ... 
(l:tt:I)I 'a-~$I$l 

mlll~l) 

W51U-IIe 
{l,:rtltC 
SUSNl ~l 

1t1lln..JC 
(l:,mt 
lCIP!iL n 
ICW~IoIC 

(I:tll~ 'II-~I 

Stlml) 

JeWCl-1t 
extfllOt fa-um 
S\J".lt) 
ICMlIU-« 
(XC711l1 ,~.,td'4 

$111m 4) 

''''lC...c: 
(Iermt 
SlI'~~l I; 

It"l~""C 

(ItP!u: 
St"~L 4) 

JenlO1-le 
(I::tmo 
SUI~ ~) 

lCr51QI-IC 
(xCPlm 
SlJlhlO 

1t1$IU-lIC 

(mU~D ,)ou,,! 
SUhll) 

lt1'mS-l: 
(IUlleC 'U_IKlC 
n~lIll) 

I:3'lltS4C 
(lO,'to n;-(m 
SntHl') 

1~"n-.lC 

(1(~lae fU_C~ 

:tlll/'ll.$) 

1.,,1)1-11; I 
«'/'fICe f~_:lt7 

S'JIl'Il ~) I 
1:1"51;).1: I 
(IC",IOG r1J-ar' 
:ulrr. ~) 

XeMt)i--r.: 
(laIH; 
'~lrIIl ~) 

mmt-lt 
(ICrslOl ,~..w, 
$1.'1""') 

lC1Ua-r. 
(te",IQD ,g.tSU 
l\.lrlI'.)) 

(IC'51 D~ f:.-t$11 

Stll"ll) 

" 

TYPE 

... ,-... ,-
~., 

I !;)lAhUl 
fl~ 

""" I SIIAhUi 
Of-I 

... '-

... -... '-

lUll ..... 
'"" ..... 

... 1 _ 

TtSTS£iP::IH, 

~.tlml;ns 

2-ft ,2.IU1CUl 

~U.2 IIUlt""~ 

~!I.U IIU!O~U 

:;:11.U'lllliJ]iJS 

~Ig.n IU.tlQ>ln 

~Q.tlllllllJ.S 

"ESP~Sf 
'TIll! 

.,. 

.,. 

.,. 

.,. 

.,. 

.,. 

XI' 

.,. 

." 

.,. 

.,. 

.,. 

.,. 

.,. 

." 
.• ,1. 

.,. 
1/' 

.,. 

PUETurtOM lGJ.O 
QUIMJHMO.-

NO. COHCUCrO~ STSl£~ 

IR? SIZE OEselllmOt; 

cu. II:A" 

,tlArC 

JZ I 

""" 

cm/lx 

lCnnt-lC 
(lt1UU 
SOVM~ ~) 

Wll;,--=: 

u 

(lCPtm ~':'I 

sa"lILS)· 
Xr:tSlb-1IC 
(tmIU' '~Sl 
UPtll.!) 

U',uu .. .:. 
(lCtiU' 
SV1tJll.5) 

ftl1m .. 1t 
tlCPIIC' 'Uoo$lll 
lUJrIII.51 

"',IOI-C 
emSIOD ,..-un 
lU'P!il!) 

ltHUW:: 
ptnlll 
"'tillS) 

mmHC 
(I~mt St.,,,,,,> 
tCIIln ... t 
(ItI'ml , .. m,; 
:u;.,n'J 

(X1111~t fJ-me 
",.".lS) 

Itl'llU-It 
(1::1'1100 fu-m7 
SlUM.: 

Itl'l1t1l-lC 
(ic'tlU '~m. 
SlIIl'Illl) 

J~5111i..Jl: 

(lCNtaD flj..~IU 

t1Ith:~ ') 

lC',,':II-l: 
(t:PlIOt Fu..mc 
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