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8.3  Onsite Power Systems
The information in this section of the reference ABWR DCD including all subsections, 
tables, and figures is incorporated by reference with the following departures and 
supplements.

STD DEP T1 2.4-2 (Figure 8.3-1)

STD DEP T1 2.12-2

STD DEP T1 2.14-1 (Tables 8.3-1, 8.3-3, and 8.3-4)

STP DEP 1.1-2

STD DEP 6.2-2

STD DEP 8.3-1 (Figure 8.3-1)

STP DEP 8.3-3 (Table 8.3-1, Table 8.3-3, Figure 8.3-1, and Figure 8.3-2)

STD DEP 9.5-1

STP DEP 10.2-1 (Figure 8.3-1)

STD DEP Admin

8.3.1  AC Power Systems
STD DEP 8.3-1

The onsite power system interfaces with the offsite power system at the input terminals 
to the supply breakers for the normal, alternate, and combustion turbine generator 
power feeds to the medium voltage (6.9 kV 13.8 kV and 4.16 kV) switchgear. It is a 
three load group system with each load group consisting of a non-Class 1E and a 
Class 1E portion. The system consists of four load groups on non-Class 1E 13.8 kV 
Power Generation (PG) buses, three load groups on non-Class 1E 4.16 kV Plant 
Investment Protection (PIP) buses, and three load groups on Class 1E 4.16 kV buses. 
The three load groups of the Class 1E power system (i.e., the three divisions) are 
independent of each other. The principal elements of the auxiliary AC electric power 
systems are shown on the single line diagrams (SLD) in Figures 8.3-1 through 8.3-3.

Each Class 1E division has a dedicated safety-related, Class 1E diesel generator, 
which automatically starts on high drywell pressure, low reactor vessel level or loss of 
voltage on the division’s 6.9 4.16 kV bus. The signals generated from high drywell 
pressure and low reactor vessel level are arranged in two-out-of-four logic 
combinations, and are utilized to sense the presence of a LOCA condition and 
subsequently start the diesel. These signals also initiate the emergency core cooling 
systems.

The loss of voltage condition and the degraded voltage condition are sensed by 
independent sets of three undervoltage relays (one on each phase of the 6.9 4.16 kV 
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bus) which are configured such that two-out-of-three trip states will initiate circuitry for 
transferring power from offsite power to the onsite diesel generator (after a time delay 
for the degraded voltage condition). The primary side of each of the instrument 
potential transformers (PTs) is connected phase-to-phase (i.e., a “delta” configuration) 
such that a loss of a single phase will cause two of the three undervoltage relays to trip, 
thus satisfying the two-out-of-three logic. (For more information on the degraded 
voltage condition and associated time delays, etc., see Subsection (8) of 8.3.1.1.7.)

Each 6.9 4.16 kV Class 1E bus feeds its associated 480V unit substation power center 
through a 6.9 4.16 kV/ 480/277V power center transformer.

STP DEP 1.1-2

STD DEP 8.3-1

Standby power is provided to plant investment protection non-Class 1E loads in all 
three load groups by a combustion turbine generator located in the turbine building.  
CTG Bus 1 can be tied to CTG Bus 2 by the manual closing of the CTG bus tie breaker.  
When the plant conditions are beyond the design basis, the plant operators have the 
capability to cross-connect an alternate power source from the other unit.  The cross-
tie breakers can only be closed after complying with the shedding requirements and 
loads limitations in accordance with off-normal/emergency procedures.

STD DEP 8.3-1

AC power is supplied at 6.9 13.8 kV or 4.16 kV for motor loads larger than 300 kW and 
transformed to 480V for smaller loads. The 480V system is further transformed into 
lower voltages as required for instruments, lighting, and controls. In general, motors 
larger than 300 kW are supplied from the 6.9 13.8 kV or 4.16 kV buses. Motors 300 kW 
or smaller but larger than 100 kW are supplied power from 480V switchgear. Motors 
100 kW or smaller are supplied power from 480V motor control centers.

8.3.1.0.1  Non-Class 1E Medium Voltage Power Distribution System
STD DEP 8.3-1

The non-Class 1E medium voltage power distribution system consists of nine 6.9 kV 
buses divided into three load groups four 13.8 kV PG buses and three 4.16 kV PIP 
buses. The three load four bus group configuration was chosen to meet the 
requirement that the ten Reactor Internal Pumps (RIPs) be powered by four 
independent buses. This will minimize large core flow reduction events and match the 
mechanical power generation systems which are mostly three four trains (e.g. three 
four feedwater pumps, four condensate pumps, four condensate booster pumps, four 
heater drain pumps, and three four circulating water pumps, three turbine building 
supply and exhaust fans). The three bus configuration was chosen to match the 
supported mechanical systems, which typically consist of two or three trains.

Within each load group there is one The four power generation bus which supplies 
buses supply power production loads which do not provide water to the pressure 
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vessel. Each one of these buses has access to power from one winding of its assigned 
unit auxiliary transformer. It Each PG bus also has access to the a reserve auxiliary 
transformer or CTG as an alternate source, if its unit auxiliary transformer fails or 
during maintenance outages for the normal feed. Bus transfer between preferred 
power sources is manual dead bus transfer and not automatic.

Another power generation bus within each load group supplies power to pumps which 
are capable of supplying water to the pressure vessel during normal power operation 
(i.e., the condensate and feedwater pumps). These buses normally receive power from 
the unit auxiliary transformer and supply power to the third bus [plant investment 
protection (PIP)] in the load group through a cross-tie. The cross-tie automatically 
opens on loss of power but may be manually re-closed if it is desired to operate a 
condensate and feedwater pump or a condensate pump from the reserve auxiliary 
transformer which is connectable to the PIP buses. In addition, the combustion turbine 
generator is capable of supplying power to any of the condensate pumps through the 
bus ties from the PIP buses. This provides three load groups of non-safety grade 
equipment, in addition to the divisional Class 1E load groups, which may be used to 
supply water to the reactor vessel in emergencies.

A third Plant Investment Protection (PIP) buses supplyies power to non-safety loads 
(e.g. the turbine building HVAC, the turbine building service water and the turbine 
building closed cooling water systems) in three load groups. On loss of normal or 
alternate preferred power the cross-tie to the power generation bus is automatically 
tripped open and the non-Class 1E PIP bus is automatically transferred (two out of the 
three buses in the load groups transfer), an automatic transfer of pre-selected buses 
occurs via a dead bus transfer to the combustion turbine which automatically starts on 
loss of power. The PIP systems for each selected load group automatically restart to 
support their loads groups.

The non-Class 1E buses are comprised of metal clad switchgear rated for 7.2 kV 500 
MV.A with a bus full load rating of 2000A. Maximum calculated full load short time 
current is 1700A. Bus ratings of 3000A are available for the switchgear as insurance 
against future load growth, if necessary. The circuit breaker interrupting capacity is 
41,000 amperes The non-Class 1E switchgear interruption ratings are chosen to be 
capable of clearing the maximum expected fault current. The continuous ratings are 
chosen to carry the maximum expected normal currents.  The 13.8 kV/4.16 kV 
switchgear is rated at 15 kV/4.76 kV, respectively. Instrument and control power is from 
the non-Class 1E, 125VDC power system.

The 6.9 13.8 kV buses supply power to adjustable speed drives for the feedwater and 
reactor internal pumps. These adjustable speed drives are designed to the 
requirements of IEEE-519. Voltage distortion limits are as stated in Table 4 of the IEEE 
Std.

Each 6.9 kV bus has a safety grounding circuit breaker designed to protect personnel 
during maintenance operations (see Figure 8.3-1). During periods when the buses are 
energized, these breakers are racked out (i.e., in the disconnect position). A control 
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room annunciator sounds whenever any of these breakers are racked for service. The 
interlocks for the bus grounding devices are as follows:

(1) Under-voltage relays must be actuated.

(2) Bus Feeder breakers must be in the disconnect position.

(3) Voltage for bus instrumentation must be available.

Conversely, the bus feeder breakers are interlocked such that they cannot close 
unless their associated grounding breakers are in their disconnect positions Each 
medium voltage 13.8 kV and 4.16 kV bus has a spare space which can be used to 
insert a manual grounding circuit device for use during maintenance activities.

8.3.1.0.2.1  Power Centers
STD DEP 8.3-1

Power for the non-Class 1E 480V auxiliaries is supplied from power centers consisting 
of 6.9 kV/ 13.8 kV/480V or 4.16 kV/480V transformers and associated metal-clad 
switchgear (see Figure 8.3-1). There are six non-Class 1E, (two per load group), power 
centers. One power center per load group is supplied power from the non-Class 1E PIP 
bus in the load group There is at least one power center on each of the medium voltage 
PG and PIP buses.

8.3.1.0.6.2  Grounding Methods
STD DEP 8.3-1

Station grounding and surge protection is discussed in Section 8A.1. The medium 
voltage (6.9kV) system is low resistance grounded except that the combustion turbine 
generator is high resistance grounded to maximize availability.

See Subsection 8.3.4.14 for COL license information pertaining to administrative 
control for bus grounding circuit breakers devices.

8.3.1.0.6.3  Bus Protection
STD DEP 8.3-1

Bus protection is as follows:

(1) 6.9kV Medium voltage bus incoming circuits have inverse time over-current, 
ground fault, bus differential and under-voltage protection.

(2) 6.9kV Medium voltage feeders for power centers have instantaneous, 
inverse time over-current and ground fault protection.

(3) 6.9kV feeders for heat exchanger building substations have inverse time 
overcurrent and ground fault protection Not Used.
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(4) 6.9kV Medium voltage feeders used for motor starters have instantaneous, 
inverse time over-current, ground fault protection.

8.3.1.1.1 Medium Voltage Class 1E Power Distribution System
STD DEP 8.3-1

Class 1E AC power loads are divided into three divisions (Divisions I, II, and III), each 
fed from an independent 6.9 4.16 kV Class 1E bus. During normal operation (which 
includes all modes of plant operation; i.e., shutdown, refueling, startup, and run), two 
of the three divisions are normally fed from an offsite normal preferred power supply. 
The remaining division is normally fed from the alternate preferred power source 
(Subsection 8.3.4.9).

The Class 1E buses are comprised of metal clad switchgear rated for 7.2kV 500MV-A 
with a bus full load rating of 2,000 amperes. Maximum calculated full load short time 
current is 1,700 amperes. Bus ratings of 3,000 amperes are available for the 
switchgear as insurance against further load growth, if necessary. The circuit breaker 
interrupting capacity is 41,000 amperes with normal and interrupting ratings that are 
sized to carry normal loads and to clear expected faults. Instrument and control power 
is from the Class 1E 125VDC power system in the same Class 1E division. Control and 
instrument power for each Class 1E division are supplied by its associated Class 1E 
125 VDC power system.

Each 6.9 kV bus has a safety grounding circuit breaker designed to protect personnel 
during maintenance operations (see Figure 8.3-1). During periods when the buses are 
energized, these breakers are racked out (i.e., in the disconnect position). A control 
room annunciator sounds whenever any of these breakers are racked in for service.

The interlocks for the bus grounding devices are as follows:

(1) Under-voltage relays must be actuated.

(2) Bus Feeder breakers must be in the disconnect position.

(3) Voltage for bus instrumentation must be available.

Conversely, the bus feeder breakers are interlocked such that they cannot close 
unless their associated grounding breakers are in their disconnect positions. Each 
medium voltage 4.16 kV bus has a spare space which can be used to insert a manual 
grounding circuit device for use during maintenance activities.  A main control room 
indication is provided when the bus grounding circuit device is installed.

Standby AC power for Class 1E buses is supplied by diesel generators at 6.9 4.16 kV 
and distributed by the Class 1E power distribution system. Division I, II and III buses 
are automatically transferred to the diesel generators when the preferred power supply 
to these buses is ≤70% bus voltage.
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STP DEP 8.3-3

The Division I Class 1E bus supplies power to three separate groups of non-Class 1E 
fine motion control rod drive (FMCRD) motors (see Figure 8.3-1, sheet 3 sheet 4). 
Although these motors are not Class 1E, the drives may be inserted as a backup to 
scram and are of special importance because of this. It is important that the first 
available standby power be available for the motors, therefore, a diesel supplied bus 
was chosen as the first source of standby AC power and a combustion turbine supplied 
PIP bus as the second backup source. Division I was chosen because it was the most 
lightly loaded diesel generator.

STD DEP 8.3-1

The load breakers in the Division I switchgear are part of the isolation scheme between 
the Class 1E power and the non-Class 1E load. In addition to the normal over-current 
tripping of these load breakers, Class 1E zone selective interlocking is provided 
between them and the upstream Class 1E bus feed breakers.

The fault interrupt capability of all Class 1E breakers, fault interrupt coordination 
between the supply and load breakers for each Class 1E load and the Division I non- 
Class 1E load, and the zone selective interlock feature of the breaker for the non-Class 
1E load all have the capability of being tested (Subsection 8.3.4.29). The zone 
selective interlock is a feature of the trip unit for the breaker and is tested when the 
other features such as current setting and long-time delay are tested.

If fault current flows in the non-Class 1E load, it is sensed by the Class 1E current 
device for the load breaker and a trip blocking signal is sent to the upstream Class 1E 
feed breakers. This blocking lasts for about 75 milliseconds. This allows the load 
breaker to trip in its normal instantaneous tripping time of 35 to 50 milliseconds, if the 
magnitude of the fault current is high enough. This assures that the fault current has 
been terminated before the Class 1E upstream breakers are free to trip. For fault 
currents of lesser magnitude, the blocking delay will time out without either bus feeder 
or load breakers tripping, but the load breaker will eventually trip and always before the 
upstream feeder breaker. This order of tripping is assured by the coordination between 
the breakers provided by long-time pickup, long-time delay and instantaneous pickup 
trip device characteristics. Class 1E microprocessor controlled protective relaying 
equipment senses fault current flowing in the non-Class 1E load. This equipment 
utilizes digital timers that can reproduce the timing requirements by sensing the 
number of cycles of the electrical waveform itself. Coordination of the definite time 
delay and the upstream bus feeder breakers allows termination of the fault current 
before the feeder breakers are free to trip. Tripping of the Class 1E feed breaker is 
normal for faults which occur on the Class 1E bus it feeds. Coordination is provided 
between the bus main feed breakers and the load breakers.

Power is supplied to each FMCRD load group from either the Division I Class 1E bus 
or the a non-Class 1E PIP bus through a non-Class 1E automatic transfer switch 
located between the power sources and the 480V FMCRD power distribution panels. 
Switchover to the non-Class 1E PIP bus source is automatic on loss of power from the 
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Class 1E diesel bus source.a pair of interlocked transfer switches located between the 
power sources and the 6.9 kV/480V transformer feeding the FMCRD MCC. These 
transfer switches are classified as associated, and are treated as Class 1E. Switchover 
to the non-Class 1E PIP bus source is automatic on loss of power from the Class 1E 
diesel bus source. Switching back to the Class 1E diesel bus power is by manual action 
only. Per IEEE-384 and Regulatory Guide 1.75, isolation between the Class 1E bus 
and non-1E load is maintained.

STD DEP 8.3-1

STP DEP 8.3-3

The design minimizes the probability of a single failure affecting more than one 
FMCRD group by providing three six independent Class 1E feeds (one two for each 
group) directly from the Division I Class 1E 6.9 k and PIP 480V buses (see sheet 3 and 
4 of Figure 8.3-1). The two Class 1E protective devices connected in series provide 
isolation between the Class 1E bus and non-Class 1E load.  The transfer switches are 
non-Class 1E.  The feeder circuits from the non-Class 1E PIP bus to the transfer 
switch, and circuits downstream of the transfer switch, are non-Class 1E. The Class 
1E load breakers in conjunction with the zone selective interlocking feature (which is 
also Class 1E), provide the needed isolation between the Class 1E bus and the non-
Class 1E loads. The feeder circuits on the upstream side of the Class 1E load breakers 
are Class 1E. The FMCRD circuits on the load side of the Class 1E load breakers down 
to and including the transfer switches are associated. Control power for the transfer 
switches is provided from Division I. The feeder circuits from the non-Class 1E PIP bus 
to the transfer switch, and circuits downstream of the transfer switch, are non-Class 
1E.

STD DEP 8.3-1

The Class 1E load breakers in conjunction with the zone selective interlocking feature 
(which is also Class 1E), provide the needed isolation between the Class 1E bus and 
the non-Class 1E loads. The feeder circuits on the upstream side of the Class 1E load 
breakers are Class 1E. The FMCRD circuits on the load side of the Class 1E load 
breakers down to and including the transfer switches are associated. Control power for 
the transfer switches is provided from Division I. The feeder circuits from the non-Class 
1E PIP bus to the transfer switch, and circuits downstream of the transfer switch, are 
non-Class 1E.

STD DEP T1 2.4-2

STD DEP 6.2-2

The Safety System Logic and Control (SSLC) initiates a trip of the condensate pumps 
when a feedwater line break is detected in the drywell.  Although not credited in the 
FWLB analysis in Chapter 6.2, this trip provides added assurance of conservatism in 
the feedwater mass flow used in the analysis. This FWLB mitigation has been added 
to the STP 3&4 design, which adds safety related instrumentation to sense and confirm 
a FWLB based on high differential pressure between feedwater lines coincident with 
Onsite Power Systems 8.3-7



STP 3 & 4 Final Safety Analysis Report

Rev. 07
 

high drywell pressure to trip the condensate. In order to trip the condensate pumps, a 
provision of 13.8 kV medium voltage safety-related breaker in series with the non-
safety 13.8 kV feeder breaker exists for each condensate pump.  The trip circuit of 
each safety-related 13.8 kV breaker includes two independent trip coils.  Each trip coil 
is powered from a separate division of Class 1E 125V DC system.  Two separate 
divisions of safety-related control signals for feedwater line break are provided to 
initiate the trip of each breaker.  This dual breaker in series arrangement ensures that 
the condensate pumps will trip on a feedwater line break.

The 13.8 kV breakers (both safety-related and nonsafety-related) are located in the 
Turbine Building.  The procurement and design of the safety-related breakers are 
required to meet the criteria for performing the safety function of tripping the 
condensate pump breakers in case of the feedwater line break design basis event.  
The 125V DC control power and trip circuits of the safety-related breakers are also 
required to meet the independence criteria per RG 1.75.  In addition, the safety-related 
breakers and its components are required to be seismically installed and missile 
protected at their location in the Turbine Building.  Although the breaker control power 
and trip circuits will not fully meet the seismic Category I installation and RG 1.75 
separation requirements, the following considerations provide reasonable assurance 
for tripping of condensate pumps during a feedwater line break in the drywell:

The control power and SSLC circuits are provided with isolation devices. 

The control power cables are installed in dedicated raceways.  Adequate 
separation exists between control circuit raceways and other non-safety raceways. 

The design of the raceway supports is performed considering seismic loads 
throughout their routing. 

The safety-related breakers are located in a separate electrical room. 

The design of the safety-related breaker supports is performed considering seismic 
loads. 

The probability of trip and control power circuit failure is very low.  Even in case of 
failure of non-safety power cable, the breaker trip circuit is expected to perform the 
safety function of tripping the condensate pump feeder breakers due to 
redundancy of trip coils, trip signals and control power supply. 

The design does not impact or degrade any other safety-related equipment or 
function. 

A reliability assessment for this design has been performed. 
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8.3.1.1.2.1  Power Centers
STD DEP 8.3-1

Power for 480V auxiliaries is supplied from power centers consisting of 6.9 4.16 
kV/480V transformers and associated metal clad switchgear (see Figure 8.3-1). There 
are at least two power centers in each Class 1E division.

8.3.1.1.4.1  120 VAC Class 1E Instrument Power System
STD DEP T1 2.12-2 

Individual regulating transformers supply 120 VAC to the four divisions of instrument 
power (Figure 8.3-2). Each Class 1E divisional transformer is supplied from a 480V 
MCC in the same division, except for the Division IV transformer, which is supplied 
from the 480V MCC of Division II. There are three divisions (I, II, and III), each backed 
up by its associated divisional diesel generator as the source when offsite source is 
lost. Division IV is backed up by the Division II diesel generator, when the offsite source 
is lost. Power is distributed to the individual loads from distribution panels, and to logic 
level circuits through the control room logic panels. Transformers are sized to supply 
their respective distribution panel instrumentation and control loads.

8.3.1.1.5  Class 1E Electric Equipment Considerations
STD DEP Admin

(4) Capacity of switchgear, power centers with their respective transformers, 
motor control centers, and distribution panels is equal to or greater than the 
maximum available fault current to which it is exposed under all design 
modes of operation until the fault is cleared.

Interrupting capability of the Class 1E switchgear and MCC breakers is 
selected to interrupt the available short-circuit current at the circuit breaker 
load terminals. Short circuit analysis will be performed in accordance with 
IEEE 141 and/or other acceptable industry standards or practices to 
determine fault currents. See Subsection 8.2.3(16) for interface requirement.

8.3.1.1.6.2  Grounding Methods
STD DEP 8.3-1

Station grounding and surge protection is discussed in Section 8A.1. The medium 
voltage (6.9 kV) system is low resistance grounded except that each diesel generator 
is high resistance grounded to maximize availability.

See Subsection 8.3.4.14 for COL license information pertaining to administrative 
control for bus grounding circuit breakers devices.
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8.3.1.1.6.3  Bus Protection
STD DEP 8.3-1

Bus protection is as follows:

(1) 6.9 kV Medium voltage bus incoming circuits have inverse time over-current, 
ground fault, bus differential and under-voltage protection.

(2) 6.9 kV Medium voltage feeders for power centers have instantaneous, 
inverse time over-current and ground fault protection.

(3) 6.9 kV feeders for heat exchanger building substations have inverse time 
overcurrent and ground fault protection. Not Used.

(4) 6.9 kV Medium voltage feeders used for motor starters have instantaneous, 
inverse time overcurrent, ground fault and motor protection.

8.3.1.1.7  Load Shedding and Sequencing on Class 1E Buses
STD DEP 8.3-1

This subsection addresses Class 1E Divisions I, II, and III. Load shedding, bus transfer 
and sequencing on a 6.9 4.16 kV Class 1E bus is initiated on loss of bus voltage.

(1) Loss of Preferred Power (LOPP)—The 6.9 4.16 kV Class 1E buses are 
normally energized from the normal or alternate preferred power supplies. 
Should the bus voltage decay to ≤ 70% of its nominal rated value, a bus 
transfer is initiated and the signal will trip the supply breaker, and start the 
diesel generator. When the bus voltage decays to 30%, large pump motor 
breakers (6.9 4.16 kV) are tripped.

(2) Loss of Coolant Accident (LOCA)—When a LOCA occurs, the standby 
diesel generator is started and remains in the standby mode (i.e. voltage and 
frequency are within normal limits and no lockout exists) unless a LOPP 
signal is also present as discussed in (3) and (4) below. In addition, with or 
without a LOPP, the load sequence timers are started if the 6.9 4.16 kV 
emergency bus voltage is greater than 70%, and loads are applied to the bus 
at the end of preset times.

Each load has an individual load sequence timer which will start if a LOCA 
occurs and the 6.9 4.16 kV emergency bus voltage is greater than 70%, 
regardless of whether the bus voltage source is normal or alternate preferred 
power or the diesel generator.

(5) LOCA when diesel generator is parallel with preferred power source 
during test—If a LOCA occurs when the diesel generator is paralleled with 
either the normal preferred power or the alternate preferred power source, 
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the D/G will automatically be disconnected from the 6.9 4.16 kV emergency 
bus regardless of whether the test is being conducted from the local control 
panel or the main control room.

(8) Protection against degraded voltage—For protection of the Division I, II 
and III electrical equipment against the effects of a sustained degraded 
voltage, the 6.9 4.16 kV divisional bus voltages are monitored.

(9) Station Blackout (SBO) considerations—A station blackout event is 
defined as the total loss of all offsite (preferred) and onsite Class IE AC power 
supplies except Class IE AC power generated through inverters from the 
station batteries. In such an event, the combustion turbine generator (CTG) 
will automatically start and achieve rated speed and voltage within two in less 
than ten minutes. The CTG will then automatically assume pre-selected 
loads on the plant investment protection (PIP) buses. With the diesel 
generators unavailable, the reactor operator will manually shed PIP loads 
and connect the non-Class 1E CTG with the required shutdown loads within 
ten minutes of the event initiation. Specifically, the operator will energize one 
of the Class 1E distribution system buses by closing each of the two circuit 
breakers (via controls in the main control room) between the CTG unit and 
the Class 1E bus. The circuit breaker closest to the CTG is non-Class 1E and 
the circuit breaker closest to the Class 1E bus is Class 1E, and the other 
breakers are non-Class 1E. Later, the operator will energize other safety-
related and non-safety-related loads, as appropriate, to complete the 
shutdown process. See Appendix 1C and Subsection 9.5.11 for further 
information on Station Blackout and the CTG, respectively.

8.3.1.1.8  Standby AC Power System
STD DEP Admin

See Subsections 9.5.13.8, 8.1.4.1, and 8.3.4.2 for COL license information.

8.3.1.1.8.1  Redundant Standby AC Power Supplies
STD DEP 8.3-1

Each standby power system division, including the diesel generator, its auxiliary 
systems and the distribution of power to various Class 1E loads through the 6.9 4.16 
kV and 480V systems, is segregated and separated from the other divisions.

8.3.1.1.8.2  Ratings and Capability
STD DEP 8.3-1

(5) Each diesel generator is sized to supply its post accident (LOCA) load 
requirements, and has a continuous load rating of 6.25 9MV⋅A @ 0.8 power 
factor (Figure 8.3-1). The overload rating is 110% of the rated output for a 
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two-hour period out of a 24-hour period. A load profile analysis for each diesel 
generator will be performed in accordance with acceptable industry 
standards and/or practices.

STP DEP 8.3-3

(12) The maximum loads expected to occur for each division (according to 
nameplate ratings) do not exceed 90% 95% of the continuous power output 
rating of the diesel generator.  See Table 8.3-1 for diesel generator loads 
applicable to each division.

STD DEP 8.3-1

(17) Bus voltage and frequency will recover to 6.9 4.16 kV±10% at 60±2% Hz 
within 10 seconds following trip and restart of the largest load.

8.3.1.2  Analysis
STP DEP 1.1-2

STD DEP 8.3-1

STD DEP 9.5-1

(1) General Design Criteria (GDC):

(a) Criteria: GDCs  2, 4, 5, 17, 18 and 50.

(2) Regulatory Guides (RGs):

(f) RG 1.75—Physical Independence of Electric Systems

Regarding Position C-1 of Regulatory Guide 1.75 (Subsection 
8.3.1.1.1), the non-Class 1E FMCRD motors are supplied power from 
the Division 1 Class 1E bus through three dedicated power center 
transformers. The Class 1E load breakers or protective devices 
connected in series for the bus areis tripped by fault current for faults in 
the non-Class 1E load prior to initiation of a trip of upstream 
breakers.There is also a zone selective interlock provided from the load 
breaker to the Class 1E bus supply breaker so that the supply breaker 
is delayed from tripping while fault current is flowing in the non-Class 1E 
load feeder. This meets the intent of the Regulatory Guide position in 
that the main supply breaker is prevented from tripping on faults in the 
non-safety-related loads. The transfer switch downstream of the load 
feeder is associated, and meets Class 1E requirements.

There are three 6.9 4.16 kV electrical divisions which are independent 
load groups backed by individual diesel-generator sets. The low voltage 
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AC systems consists of four divisions which are backed by independent 
DC battery, charger and inverter systems.

(h) RG 1.108—Periodic Testing of Diesel Generator Units Used as Onsite 
Electric Power Systems at Nuclear Power Plants Not Used

(l) RG 1.81 - Shared Emergency and Shutdown Electric Systems for Multi-
Unit Nuclear Power Plants

STP 3 & 4 is a dual-unit station. Units 3 & 4 do not share AC or DC 
onsite emergency and shutdown electric systems.  The onsite electric 
power systems are independent, separate, and designed with the 
capability of supplying minimum Engineered Safety Feature loads and 
loads required for attaining a safe and orderly cold shutdown of each 
unit, assuming a single failure and loss of offsite power.

(4) Other SRP Criteria:

(b) NRC Policy Issue On Alternate Power for Non-safety Loads

The ABWR reserve auxiliary transformer has the same rating as the 
three unit auxiliary transformers, and therefore can assume the full load 
of any one unit auxiliary transformer (Subsection 8.2.1.2). The 
interconnection capability for the ABWR is such that any plant loads can 
be manually connected to receive power from any of the six sources 
(i.e., the two switching stations, the combustion turbine, and the three 
diesel generators). Administrative controls are provided to prevent 
paralleling of sources (Subsection 8.3.4.15). The ABWR therefore 
exceeds the requirements of the policy issue. Normal plant operating 
loads can be supplied by either the reserve or unit auxiliary 
transformers. Any non-safety power generation loads can be manually 
connected to receive power from any of the two sources (i.e., the two 
switching stations represented by the UATs and RATs) due to the 
interconnection capability for the ABWR. Any Plant Investment 
Protection (PIP) load can be manually connected to receive power from 
three sources (i.e., two switching stations and the CTG). Any Class 1E 
safety bus can be manually connected to receive power from four 
sources (i.e., two switching stations, the CTG, and the EDGs). Either 
the UATs or either of the RATs can supply the three Class 1E safety 
buses. Administrative controls are provided to prevent paralleling of 
sources (Subsection 8.3.4.15). The ABWR therefore exceeds the 
requirements of the policy issue.
Onsite Power Systems 8.3-13



STP 3 & 4 Final Safety Analysis Report

Rev. 07
 

8.3.2.1.2  Class 1E DC Loads
STD DEP T1 3.4-1

STD DEP 8.3-1

The 125 VDC Class 1E power is required for emergency lighting, diesel-generator field 
flashing, control and switching functions such as the control of 6.9 kV medium voltage 
and 480V switchgear, control relays, meters and indicators, multiplexers, vital AC 
power supplies, as well as DC components used in the reactor core isolation cooling 
system.

8.3.2.1.3.1.1  Class 1E Electric Equipment Considerations
STD DEP Admin

(6) Breaker coordination analyses will be performed in accordance with IEEE 
141, 242, and/or other acceptable industry standards or practices.

See Subsection 8.3.4.6 for COL license information.

8.3.2.1.3.5  Station Blackout
STD DEP Admin

Station blackout performance is discussed in Subsection 8.3.1.1.7(9) and Appendix 
1C.  See Subsections 9.5.13.19, 9.5.13.20, and 9.5.13.21, and 1C.4.1 for COL license 
information.

8.3.2.2.2  Regulatory Requirements
STP DEP 1.1-2

(2) Regulatory Guides (RGs)

(l) RG 1.81 - Shared Emergency and Shutdown Electric Systems for Multi-
Unit Nuclear Power Plants

STP 3 & 4 is a dual-unit station. Units 3 & 4 do not share AC or DC 
onsite emergency and shutdown electric systems.  The onsite electric 
power systems are independent, separate, and designed with the 
capability of supplying minimum Engineered Safety Feature loads and 
loads required for attaining a safe and orderly cold shutdown of each 
unit, assuming a single failure and loss of offsite power.

8.3.3.2.1S  Testing of Power, Control, and Instrumentation Cables
Medium voltage power cables, 480 Vac, 120 Vac and 125/250 Vdc power cables, 
control cables, and instrumentation cables which are underground and which support 
equipment covered by the Maintenance Rule are monitored and the results trended 
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using techniques and at a frequency determined appropriate for the application based 
on a review of industry best practices.

8.3.3.5.1  Power, Instrumentation and Control Systems
NOTE: Associated lighting circuits are described in Section 9.5.3 and associated Fine 

Motion Control Rod Drive (FMCRD) circuits are described in Section 8.3.1.1.1. 
Any other associated circuits added beyond those described above must be 
specifically identified and justified. Associated circuits are defined in Section 
5.5.1 of IEEE-384, with the clarification for Items (3) and (4) that non- Class 1E 
circuits being in an enclosed raceway without the required physical separation 
or barriers between the enclosed raceway and the Class 1E or associated 
cables makes the circuits (related to the non-Class 1E cable in the enclosed 
raceway) associated circuits.

8.3.3.5.1.3  Raceway Identification
STD DEP 8.3-1

All conduit is tagged with a unique conduit number, in addition to the marking 
characteristics shown below, at 4.57m intervals, at discontinuities, at pull boxes, at 
points of entrance and exit of rooms and at origin and destination of equipment. 
Conduits containing cables operating at above 600V (i.e., 6.9 kV) are also tagged to 
indicate the operating voltage. These markings are applied prior to the installation of 
the cables.

8.3.3.6.1.1  Class 1E Electric Equipment Arrangement

(4) An independent raceway system is provided for each division of the Class 1E 
electric system. The raceways are arranged, physically, top to bottom, as 
follows (based on the function and the voltage class of the cables):

Note: V5 = Medium voltage power, 13.8 kV (15 kV insulation class) for non-
Class 1E systems only.

(a) V4 = Medium voltage power, 6.9 4.16 kV (8 5 kV insulation class).

(5) Class 1E power system power supplies and distribution equipment (including 
diesel generators, batteries, battery chargers, CVCF power supplies, 6.9 
4.16 kV switchgear, 480V load centers, and 480V motor control centers) are 
located in areas with access doors that are administratively controlled.

8.3.3.6.2.2.4  Isolation Devices
STD DEP 8.3-1 

Where electrical interfaces between Class 1E and non-Class 1E circuits or between 
Class 1E circuits of different divisions cannot be avoided, Class 1E isolation devices 
will be used. AC isolation (the FMCRD drives on Division 1 is the only case) is provided 
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by Class1E interlocked circuit breaker coordination as described in Subsection 
8.3.1.1.1.

8.3.3.9S  Monitoring of Manholes
Monitoring systems are installed in manholes to identify high water level due to failure 
of the pumps. Additionally, manholes will be inspected every year to ensure water 
levels are below the lowest layer of cables, to confirm sump pump and alarm 
functionality, and to ensure proper seating of manhole covers. If required, manhole 
covers will be sealed to minimize water ingression.

8.3.4  COL License Information

8.3.4.1  Not Used

8.3.4.2  Diesel Generator Design Details
The following site-specific supplement addresses COL License Information Item 8.8. 

Procurement documents for the emergency diesel generators will specify that the 
diesel generators will be capable of reaching full speed and voltage within 20 seconds 
after the signal to start and that the vendor's testing that demonstrates this capability 
will be witnessed by QA. Procedure(s) which implement the testing guidance provided 
in RG 1.9 and IEEE 387 will be developed before fuel load to test that each emergency 
diesel generator meets the requirement to reach full speed and voltage within 20 
seconds after the start signal is initiated. These procedures will be developed 
consistent with the plant operating procedure development plan in Section 13.5. In 
addition, the Technical Specifications (see Chapter 16) require periodic retesting and 
verification that each emergency diesel generator meets this requirement. (COM 8.3-
1)

8.3.4.3  Not Used

8.3.4.4  Protective Devices for Electrical Penetration Assemblies
The following site-specific supplement addresses COL License Information Item 8.10. 

Procedure(s) will be developed before fuel load that demonstrates the functional 
capability of the electrical penetration assembly protective devices to perform their 
required safety functions. These procedures include periodic testing and calibration of 
the protective devices (except for fuses which will be inspected) to demonstrate their 
functional capability for the circuits that pass through the containment electrical 
penetrations assemblies and require special consideration as defined by IEEE-741. A 
sample of each different type of over current device is selected for periodic testing 
during refueling outages. The testing includes verification of thermal and 
instantaneous trip characteristics of molded case circuit breakers; verification of long 
time, short time, and instantaneous trips of medium voltage air circuit breakers; and 
verification of long time, short time, and instantaneous trips of low voltage air circuit 
breakers. The procedures will be developed before fuel load consistent with the plant 
operating procedure development plan in Section 13.5. (COM 8.3-2)
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8.3.4.5  Not Used

8.3.4.6  Not Used

8.3.4.7  Not Used

8.3.4.8  Not Used

8.3.4.9  Offsite Power Supply Arrangement
The following site-specific supplement addresses COL License Information Item 8.15. 

Procedure(s) that require one of three divisional buses to be fed from an alternate 
source during normal operation to prevent the simultaneous de-energization of all 
divisional buses on the loss of one offsite power supply, will be developed prior to fuel 
load. Technical Specifications limit operation when both of the reserve auxiliary 
transformers or all three (3) unit auxiliary transformers are inoperable. These 
procedures will be developed consistent with the plant operating procedure 
development plan in Section 13.5. (COM 8.3-3)

8.3.4.10  Not Used

8.3.4.11  Not Used

8.3.4.12  Not Used

8.3.4.13  Load Testing of Class 1E Switchgear and Motor Control Centers
The following site-specific supplement addresses COL License Information Item 8.19. 

The availability of adequate voltage (+/-10%) at the device load from Class 1E 
switchgear and motor control centers for different operating scenarios will be 
determined by analysis. The electrical model for the analysis will be validated by site 
testing prior to fuel load. The capability of critical electrical equipment to operate within 
+/- 10% of nominal voltage will also be confirmed by vendor testing of the system 
components before shipment. (COM 8.3- 4) 

8.3.4.14  Administrative Controls for Bus Grounding Circuit Devices
This subsection of the ABWR DCD is replaced in its entirety with the following site-
specific supplement which addresses COL License Information Item 8.20.

Plant operating procedures will provide appropriate administrative controls to assure 
that bus grounding circuit devices are removed whenever the corresponding buses are 
energized. Operation and maintenance procedures, that provide directions to energize 
or deenergize high voltage electrical equipment, will also include instructions regarding 
bus grounding circuit devices to assure that they are in the correct position. These 
procedures will be developed prior to fuel load and be consistent with the plant 
operating procedure development plan in Section 13.5. (COM 8.3-5)
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8.3.4.15  Administrative Controls for Manual Interconnections
The following site-specific supplement addresses COL License Information Item 8.21.

Plant operating procedure(s) to prevent paralleling of redundant onsite Class 1E power 
supplies from different buses and sources to power plant loads will be developed prior 
to fuel load. These procedures will be developed consistent with the plant operating 
procedure development plan in Section 13.5. (COM 8.3-6)

8.3.4.16  Not Used

8.3.4.17  Common Industrial Standards Referenced in Purchase Specifications
The following site-specific supplement addresses COL License Information Item 8.23.

The appropriate industrial standards, such as those listed in Subsection 8.3.5, for the 
assurance of quality manufacturing of both Class 1E and non-Class 1E equipment, will 
be referenced in the purchase documents.

8.3.4.18  Administrative Controls for Switching 125 VDC Standby Charger
The following site-specific supplement addresses COL License Information Item 8.24.

Plant operating procedure(s) and administrative key controls will be developed prior to 
fuel load to assure that all input and output circuit breakers for the standby battery 
charger are in the open position when the charger is not in use, and at least two circuit 
breakers in series are verified to be open between redundant divisions when the 
standby charger is placed into service (Section 8.3.2.1.3). The interlocks are also 
addressed in the single line diagrams (Figures 8.3-1). These procedures will be 
developed consistent with the plant operating procedure development plan in Section 
13.5. (COM 8.3-7)

8.3.4.19  Control of Access to Class 1E Power Equipment
The following site-specific supplement addresses COL License Information Item 8.25. 

Procedure(s) that contain appropriate administrative controls to limit access to Class 
1E power equipment areas and Class 1E distribution panels, will be developed prior to 
fuel load. Class 1E power system power supplies and distribution equipment (including 
diesel generators, batteries, battery chargers, CVCF power supplies, 4.16 kV 
switchgear, 480 V load centers, 480 V motor control centers) are all located within the 
Vital Area areas and access is controlled accordingly.  In addition, AC and DC 
distribution panels are located in the same areas or similar areas as Class 1E power 
supplies and distribution equipment or the distribution panels are capable of being 
locked, so that access to circuit breakers can be administratively controlled. These 
procedures will be developed consistent with the plant operating procedure 
development plan in Section 13.5. (COM 8.3-8)
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8.3.4.20  Periodic Testing of Voltage Protection Equipment
The following site-specific supplement addresses COL License Information Item 8.26.

Procedure(s) which implement the testing requirements of RG 1.118 and IEEE 338 for 
the periodic testing of instruments, timers, and other electrical equipment designed to 
protect the distribution system from: (1) loss of offsite voltage, and (2) degradation of 
offsite voltage, will be developed prior to fuel load. These procedures will be developed 
consistent with the plant operating procedure development plan in Section 13.5. (COM 
8.3-9)

8.3.4.21  Diesel Generator Parallel Test Mode
The following site-specific supplement addresses COL License Information Item 8.27.

Procedure(s) will be developed prior to fuel load which provide for the periodic testing 
of the diesel generator interlocks which restore units to emergency standby in the 
event of a LOCA or LOPP. Such procedures shall require that each diesel generator 
set be operated independently of the other sets, and be connected to the utility power 
system only by manual control during testing or for bus transfer. Also, such procedures 
shall require that the duration of the connection between the preferred power supply 
and the standby power supply shall be minimized in accordance with Section 6.1.3 of 
IEEE-308. These procedures will be developed consistent with the plant operating 
procedure development plan in Section 13.5 (COM 8.3-10)

8.3.4.22  Periodic Testing of Diesel Generator Protective Relaying 
The following site-specific supplement addresses COL License Information Item 8.28. 

Procedure(s) which implement the testing requirements of RG 1.9 and IEEE 387 for 
periodic testing of diesel generator protective relaying, bypass circuitry, and 
annunciation will be developed prior to fuel load. These procedures will be developed 
consistent with the plant operating procedure development plan in Section 13.5. (COM 
8.3-11)

8.3.4.23  Periodic Testing of Diesel Generator Synchronizing Interlocks
The following site-specific supplement addresses COL License Information Item 8.29. 

Procedure(s) which implement the testing requirements of RG 1.9 and IEEE 387 for 
periodic testing of diesel generator synchronizing interlocks, and to prevent incorrect 
synchronization whenever the diesel generator is required to operate in parallel with 
the preferred power supply will be developed prior to fuel load. These procedures will 
be developed consistent with the plant operating procedure development plan in 
Section 13.5. (COM 8.3-12)

8.3.4.24  Periodic Testing of Thermal Overloads and Bypass Circuitry
The following site-specific supplement addresses COL License Information Item 8.30.

Procedure(s) for the periodic testing of thermal overloads and associated bypass 
circuitry for Class 1E MOVs to the requirements of RG 1.106 will be developed prior to 
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fuel load. These procedures will be developed consistent with the plant operating 
procedure development plan in Section 13.5. (COM 8.3-13)

8.3.4.25  Periodic Inspection/Testing of Lighting Systems
The following site-specific supplement addresses COL License Information Item 8.31.

Procedure(s) for periodic inspection of all lighting systems installed in safety-related 
areas and in passageways leading to and from these areas and for periodic inspection 
of the lighting systems which are normally de-energized (e.g., DC-powered lamps), will 
be developed prior to fuel load. These procedures will be developed consistent with 
the plant operating procedure development plan in Section 13.5. (COM 8.3-14)

8.3.4.26  Controls for Limiting Potential Hazards into Cable Chases
The following site-specific supplement addresses COL License Information Item 8.32. 

Procedure(s) to control and limit the introduction of potential hazards into cable chases 
and control room areas will be developed prior to fuel load. These procedures will be 
developed consistent with the plant operating procedure development plan in Section 
13.5. (COM 8.3-15) 

8.3.4.27  Periodic Testing of Class 1E Equipment Protective Relaying 
The following site-specific supplement addresses COL License Information Item 8.33.

Procedure(s) for the periodic testing of all protective relaying and thermal overloads 
associated with Class 1E motors and switchgear will be developed prior to fuel load. 
These procedures will be developed consistent with the plant operating procedure 
development plan in Section 13.5. (COM 8.3-16)

8.3.4.28  Periodic Testing of CVCF Power Supplies and EPAs
The following site-specific supplement addresses COL License Information Item 8.34.

Procedure(s) for the periodic testing of CVCF power supplies (including alarms) and 
associated Electrical Protection Assemblies (EPAs) which provide power to the 
Reactor Protection System will be developed prior to fuel load. These procedures will 
be developed consistent with the plant operating procedure development plan in 
Section 13.5. (COM 8.3-17)

8.3.4.29  Periodic Testing of Class 1E Circuit Breakers
This subsection of the ABWR DCD is replaced in its entirety with the following site-
specific supplement which addresses COL License Information Item 8.35.

Procedure(s) for the periodic calibration and functional testing of the fault interrupt 
capability of all Class 1E breakers; the fault interrupt coordination between supply and 
load breakers for each Class 1E load and each Division I non-Class 1E load will be 
developed prior to fuel load. These procedures will be developed consistent with the 
plant operating procedure development plan in Section 13.5. (COM 8.3-18)
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8.3.4.30  Periodic Testing of Electrical Systems & Equipment
The following site-specific supplement addresses COL License Information Item 8.36.

Procedure(s) for the periodic testing of all Class 1E electrical systems and equipment 
in accordance with surveillance and test requirements of Section 7 of IEEE 308, will be 
developed prior to fuel load consistent with the plant operating procedure development 
plan in Section 13.5. (COM 8.3-19)

8.3.4.31  Not Used

8.3.4.32  Class 1E Battery Installation and Maintenance Requirements
The following site-specific supplement addresses COL License Information Item 8.38. 

Procedure(s) for the installation, maintenance, testing and replacement of Class 1E 
station batteries which meet the requirements of IEEE 484 and Section 5 of IEEE 946, 
will be developed prior to fuel load. These procedures will be developed consistent with 
the plant operating procedure development plan in Section 13.5. (COM 8.3-20) 

8.3.4.33  Periodic Testing of Class 1E Batteries
The following site-specific supplement addresses COL License Information Item 8.39.

Procedure(s) for the periodic testing of Class 1E station batteries in accordance with 
the requirements of Section 7 of IEEE 308 to ensure sufficient capacity and capability 
to supply power to their connected loads will be developed prior to fuel load. These 
procedures will be developed consistent with the plant operating procedure 
development plan in Section 13.5. (COM 8.3-21)

8.3.4.34  Periodic Testing of Class 1E CVCF Power Supplies
The following site-specific supplement addresses COL License Information Item 8.40. 

Procedure(s) for the periodic testing of Class 1E constant voltage constant frequency 
(CVCF) power supplies to ensure sufficient capacity to supply power to their connected 
loads, will be developed prior to fuel load. These procedures will be developed 
consistent with the plant operating procedure development plan in Section 13.5. (COM 
8.3-22)

8.3.4.35  Periodic Testing of Class 1E Battery Chargers
The following site-specific supplement addresses COL License Information Item 8.41.

Procedure(s) for the periodic testing of Class 1E battery chargers to ensure sufficient 
capacity to supply power to their connected loads will be developed prior to fuel load. 
These procedures will be developed consistent with the plant operating procedure 
development plan in Section 13.5. (COM 8.3-23) 
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8.3.4.36  Periodic Testing of Class 1E Diesel Generators
The following site-specific supplement addresses COL License Information Item 8.42.

Procedure(s) for the periodic testing and/or analysis of Class 1E diesel generators to 
demonstrate their capability to satisfy the criteria in Subsection 8.3.1.1.8.2, to supply 
the actual full design basis load current for each sequenced load step, and to manually 
start each diesel generator will be developed prior to fuel load. These procedures will 
be developed prior to fuel load consistent with the plant operating procedure 
development plan in Section 13.5. (COM 8.3-24)

8.3.5  References
STD DEP 8.3-1

7.2 kV-rated Medium voltage metal-clad Switchgear
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Table 8.3-1 from the reference ABWR DCD is replaced in its entirety with the following.

Table 8.3-1  D/G Load Table—LOCA + LOPP
Generator Connected Loads (kW)

Sys. No Load Description
Rating 
(kW)

A
(Div I)

B
(Div II)

C
(Div III) Note*

----- Motor operated Valves 160x3 X X X (2)

C12 FMCRD 432x1 432 − −

C41 SLC Pump 50x2 50 50 −

E11 RHR Pump 589x3 589 589 589
Fill Pump 4x3 X X X

E22 HPCF Pump 1689x2 − 1689 1689
P21 RCW Pump (Div I, II) 389x4 778 778 −

(Div III) 300x2 − − 600

P25 HECW Pump 50x5 50 100 100
HECW Refrigerator 367x5 367 734 734

P41 RSW Pump 530x6 1060 1060 1060

R23 P/C Transformer Loss 30x6 60 60 60

R42 DC 125V Charger (Div I,II,III) 98x3 98 98 98
(Div IV) 56x1 − 56 − (3)

125 VDC Standby Charger 98 98 − 98

R46 Vital CVCF
(Div I,II,III) 28x3 28 28 28
(Div IV) 28 − 28 − (3)

R47 Instrument and Control Power
(Div I,II,III) 40x3 40 40 40
(Div IV) 40 − 40 − (3)

R52 Lighting 100x3 100 100 100

T22 SGTS Fan 61x2 − 61 61
SGTS Heaters 26x2 − 26 26
SGTS Cooling Fan 4x2 − 4 4

U41 CRHA Supply Fans 122x4 − 244 244 (5)
CRHA HVAC Emergency

Filter Unit Supply Fans 17x4 − 34 34 (5)
CBSREA HVAC

Supply Fans 61x6 122 122 122 (5)
RBSREEHVAC

Supply Fans 61x6 122 122 122 (5)
RBSRDGHVAC Emergency

Supply Fans 50x6 100 100 100 (5)
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RBSREEHVAC Supply
Electrical Heating Coil 101x6 X X X

Cooling Tower Fan 208x6 416 416 416
UHS HVAC Fan 41x3 41 41 41
UHS Unit Heater 180x3 180 180 180

Other Loads 174 140 131

Total Connected Loads 5271 7306 7043
Total Standby Loads and Short Time Loads 538 677 677
Total Operating Loads 4733 6629 6366

* See Table 8.3-3 for Notes

Table 8.3-3  Notes for Tables 8.3-1 and 8.3-2

(3) Div. IV battery charger is fed from Div. II motor control centers.

(4) Load description acronyms are interpreted as follows:

CRHA Control Room Habitability Area

CBSREA Control Building Safety-Related 
Equipment Area

FCS Flammability Control System

RBSREEHVAC Reactor Building Safety-Related 
Electrical Equipment HVAC System

RBSRDGHVAC Reactor Building Safety-Related Diesel 
Generator HVAC System

UHS Ultimate Heat Sink

Table 8.3-1  D/G Load Table—LOCA + LOPP (Continued)
Generator Connected Loads (kW)

Sys. No Load Description
Rating 
(kW)

A
(Div I)

B
(Div II)

C
(Div III) Note*
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Block 8
(60 s)

Block 9
(After 65 s)

Chargers SLC Pump FCS

CVCFs HECW 
Refrig

Chargers SLC Pump FCS

CVCFs HECW 
Refrig

Chargers HECW 
Refrig

CVCFs

R
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Table 8.3-4  D/G Load Sequence Diagram Major Loads

Block 
Time

Block 1
(20 s)

Block 2 
(30 s)

Block 3
(35 s)

Block 4
(40 s)

Block 5
(45 s)

Block 6
(50 s)

Block
(55 s

LO
C

A
 L

oa
ds

Mode Div.

MOV RHR 
Pump

RCW Pump RCW 
Pump

RSW Pump RSW Pump SGTS

LOCA
& 
LOPP

I
Inst. Tr 
Lighting 
FCMRD*

* FMCRDs are the only Non-Class 1E loads on the DG buses.

DG HVAC HECW 
Pump

R/B Emer. HVAC
C/B Emer. HVAC

MOV RHR 
Pump

RCW Pump RCW 
Pump

RSW Pump RSW Pump SGTS

LOCA
&
LOPP

II
HPCF 
Pump Inst. 
Tr Lighting 

DG HVAC HECW 
Pump

MCR 
HVAC

R/B Emer. HVAC
C/B Emer. HVAC

MOV RHR 
Pump

RCW Pump RCW 
Pump

RSW Pump RSW Pump

LOCA
&
LOPP

III
HPCF 
Pump Inst. 
Tr Lighting 

DG HVAC HECW 
Pump

MCR 
HVAC

R/B Emer. HVAC
C/B Emer. HVAC
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The following figures are located in Chapter 21:

Figure 8.3-1 Electrical Power Distribution System SLD (Sheets 1- 3 4)

Figure 8.3-2 Instrument and Control Power Supply System SLD
8.3-26 Onsite Power Systems 


	8.3 Onsite Power Systems
	8.3.1 AC Power Systems
	8.3.1.1.1 Medium Voltage Class 1E Power Distribution System

	8.3.4 COL License Information
	8.3.5 References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /UseDeviceIndependentColor
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 450
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for compliance with 10CFR1, Appendix A.  Created PDF documents can be opened with Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [612.000 792.000]
>> setpagedevice


