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2.6.1 AC Electric Power Systems

2.6.1.1 Design Description

The ac electric power system includes the following system and components: offsite
transmission system, plant switchyard, main transformer (MT), main generator (MG),
generator load break switch (GLBS), unit auxiliary transformers (UATs), reserve auxiliary
transformers (RATs), station service transformers (SSTs), switchgear, load centers,
motor control centers (MCCs), panel boards, and cables for power, control and
instrumentation. The 6.9kV buses of the onsite Class 1 E ac electric power systems are
supplied from offsite sources through the UATs, RATs or from onsite EPSs. Normal
preferred supply to the Class 1 E 6.9kV buses is through the RATs. During SBO, these
buses can be powered from onsite AAC power sources. I epar=•in is maintained

be~en hee uss oral icoin ircuitO. Casr 4F. divisional ind-ependence is
mntaind through ll voltge ..... _Class E o.w.e_ .systems have four independLe.nt-
redundant divisions, A, B, C and D, corresponding to four divisions of safety-related load
groups except for systems containing two 100% redundant load groups. The two 100%
load groups are powered from divisions A and D distribution systems identified as Al
and D1. The Al buses can be powered from A or B division power sources, and D1
buses can be powered from D or C division power sources.

1. The functional arrangement of the ac electrical power systems is as described in the+-
Design Description of this Subsection 2.6.1 and as shown in onsite l•,F'Gic power
system configu•ratio is depicted on Figure 2.6.1-1. Table 2.6.1 14 shovs . lo.,ri-al
and seismic clasificati•n of me9or Class 1E ae elec•tcal power distribu'tion

containing tWO 100% re"dunidant load @gru:p. The two 100% load greups arc p.or.
,., d.i.o.n. A and 0 distribution system idon'ifl.d as A4 and D. The A! buses can.
be powered f.m A o .B divisn pces, and P buses can be powered from D
Or C diiVion poweF SOUrcz4.
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2. Independence is maintained between each division of the four divisions of the Class
IE equipment and circuits, and between Class 1E equipment and circuits and non-
Class 1E equipment and circuits.

2-.3. Independence between Class 1 E electric power distribution equipment and non-
Class 1 E loads is maintained by Class 1 E qualified isolation devices.

14. noopoeoncoA~ 1s ostaelisneQ ORtAVAen oAenG or the tour-I avstns tha G lAgs;
AC ele••ti powe system. and its asso.iatod distribution equiplm`nt. Class 1,E
electric power distribution equipment of redundant divisions, shown in Table 2.6.1-1,
is located in separate rooms in the reactor building. Areas o•n-Aaining lass 1 E
power distribution equipment are dlesignated- as vWtal' arog and hWav cnntro'lled
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5. Each Class 1 E Th.e A, B, G and ) EPSs are located in a separate rooms in the
power source buildings.

4-6. a. Each of the four divisions of the Class 1 E AC electrical power system
equipment, identified in Table 2.6.1-1 is designed to withstand seismic design basis
loads without loss of safety function.

All Glass 1 rE equipment and raceway are seismic Catogor; I and qukalifiod for postulated
AnyirAnmntal cndition•c.

6. b. Dur~ing all normal medes of PlINt operation; and: acciden-t cnnditions, the ClassE
6.0kV buses are powerad through the RAm. If power from the RATs is not
available, the buses isai-e automatically transferred to the UATs, if 4hey-arfe-available.

6. c. If both offsite sources are not available,: the Class 1 E medium voltage bus b'Ases
automatically connects to itstheM respective EPS.

7. For all plant trip conditions, except for a trip due to electrical fault in the MT, MG,
GLBS, UATs and associated equipment and circuits, the GLBS is opened.

6,8. For electrical faults in the MT, MG,, GLBS, UATs and associated equipment and
circuits, those equipment and ciruits,; the MT circuit breaker at the switchyard
opensis epe•ed.

9. Reserved

10. The UATs and RATs power sources are sized for worst case loading conditions for
all modes of plant operation and accident Conditions.

11. a. The Class 1 E distribution equipment and circuits are sized to carry the worst case
load currents, to withstand the maximum fault currents, and to provide minimum
design basis voltage at load terminals to support accomplishment of its safety
functions.

11. b. The Class 1E cables.are sized considering derating due to ambient temperature
and raceway loading.,

12. The interrupting ratings of the Class 1 E circuit breakers and fuses are adequate for
maximum available fault currents.

13. The MT, UATs, and RATs have their own fire deluge system, oil pit and drain
system.

14. The UATs power feeders are separated from RATs power feeders.

15. The MT and GLBS power feeders are separated from the RATs power feeders.

16. The dc control power for Class 1E switchgear and load centers of each division are
supplied from the same division of the dc system.
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17. Equipment and circuits of each Class 1E division are uniquely identified.

18. The Class 1E equipment is protected from sustained degraded voltage conditions.

19. There is no provision for automatic connection between redundant Class 1 E buses.

cccrd--,-t~c-.

týho pest firo s~ae shutdown circuit an~alysis oncurzes that one success15 path of shutdew
SSSmainsffodamag.....................................

She potntan ts of harimonics i.....du.ed by nn lin.ar loads are evaluatedf
effe Qon Clas 1E equipmeaa..

20. a. The voltage and current of the Class 1 E medium voltage bus are displayed in the
MCR.

20. b. Class 1E 6.9kV switchgear and 480V load center bus incoming circuit breakers
listed in Table 2.6.1-2 have local and MCRremnfA control, and status displays in the
M CR,.9 e e Ta blIe 21 .63.1 2 for d ata iis.

21. Class 1E ac electric distribution system overcurrent protection is set for proper
coordination.

22, The post-fire safe-shutdown circuit analysis ensures that one success path of
shutdown SSCs remains free of fire damage.

23. The potential effects on Class 1E equipment of harmonics introduced by non-linear
loads is maintained within requirements.

2-0-24. The non-segregated busducts/cable buses to Class 1E buses in the T/B
electrical room are segregated into two groups by qualified fire barriers.

The- Class 16 as pOWcr system~s aro designed to permit periodiG inspection and testing
at appropriate intcr.'als in, ordor- to assess system continuoity, availability and the
con_.d~iVon of system components. Class 4FE ac power! SyStems are dlesigned to provde,
the capability to pceorm integral periodic; testing of safet system~s.

GQRAGhNQe connetion etwo the Class 111- 6.9-kV buses andt non Glass 4E AAC power
Gouc5 ic provded through two isolation d-evic-es in series., vhich are normal'; open

One Class 19 s ircuit breaker is provided at the Class 1 E 6.9kV 6Vitch99ar and the othe
is a non Class lE disconneR t switch at t-he selecor r•i-t..

ndependoem is -maint-ained bet::een Class 146 electric ..e.r distribution equipment
and non1P saP*t related loads by Class 4E qualified isolato -dcv ---------.

O.AT-s, R'ATe, SSTS and EPSe are A Size d flr wMOrFst case9 leading conditionAS for all Anora
mo-d-es 0f plant operation, including safe shuitdwnm and accident nondifions. UýTho Class
I EI d-istribution equipment and circuits are sized to camry the worst case lead currents, -to
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wijthstand tht4 maximu m faul t currontS, and tW pFovide min:Imum de6ign basis veltage at
load teFMinaks for all modoce of plant opor~ation and accidont codiins ables are sixod

ondrngtheir potential dorating du8 to ambient temRperatueadrcwy1~i
[V o nterutin rtins f the cilrcuit break'Ars and fuses; are adequate for maximum

'a, ailabl faul!t curetFAI.

hOe MT-, IJATs, and PATS ha;Oe thoir gIown Afir deluge systemR, oil pit and drain~ system

pr%0er feeders for the RATs, UAT-s, EPSs and AAC poWer sourcGes are separated from
eac~h other. IPPwPr feeder; for the MT and GLBS are parated from thte RAj-P Ep~p

[Vhe dc control powier for class IF &witchgeari and load centers of each division are
supplied #m the Aamodiviconnoatthe csysem

equipmenct and- crcug-.its of e~ach Classr I R diiinaeuiqeyi&tfe

ýlass 1 Ii equipment are pirotegtd from su-stained degrade otgcnitns

ýVhero is nO ffevisien forautomatig onnec~tion b~otv~cn redundant Cl;As1Ebue
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