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3neucTpHiecKute CIPCTeMbi
OnmcaHme

* BBegeHme

* HOpMaTHBH6Ie goKyMeHTbI KHP

* ThnoBaq nporpamma npoBegeHW9 3KCnepTH31b

* CTaHgapTbl 1 HOpMaTHBH6ie pyKOBOCTBa

* 3KcnepTH3a KHP

* OTmeT no oLueHKe 6e3onacHocTH

* II3Bne4eHHbie YPOKH

* TeMaTHKa 6ygyLLttx 3KCnepTH3

July 28 - August 1, 2003

Electrical Systems
Topics to be Covered

* Introduction

* NRC Regulations

* Standard Review Plan

* Standards and Regulatory Guidance

* NRC Review

* Safety Evaluation Report

* Lessons Learned

* Future Review Topics

E-5
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BBep eHCeB 3neKTpu,5eCKme
°* CMICTeMbI

3neKTpwqecKuIe CHCTeMbl, npepHa3HaleHHbie'
Anq CI4CTeM 6e3onacHocTM, AOn)KHbl

npOeKTmPOBaTbCq C yqeToM cneqyioLI~ero:

> AHanH3a e/uHHHHoro-OTKa3a

> OTKa3oyCTOfU4HBOCT.

> Ll366ITo'IHOCT.1M

P He3aBacHMocTM/pa3AeneH -r

> HanH 4s pe3ePBHblX MCTONIHHKOB nf4TaH SI

> Bo3MOX)HOCTm npoBeAeHl4. UCnbiTaHMUU

P CnOCo6HOCT pa6oTaTb B Tfl)KenblX YCnOBmqX
oKpy)Ka1oiter cpeAl6

P CeACMHqHOCTH

> nono)KeHi4r o6ecne4eH Sl 6e3onacHocTH

July 28-August 1, 2003 E-9

omti) Introduction to Electrical Systems

* Electrical systems for safety system
applications should be designed with:.,,
> Single failure proof

> Fail-safe

> Redundancy

> Independencelseparation

P Standby power supplies

> Testability

P Withstand environmental conditions

P Seismic considerations

> Quality assurance provisions

July 28 - August 1, 2003 0E-10
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HopMaTmBHbue AOKyMeHTbl KSIP,
OTHOCSIqUHeCSI K 3neKTpH'meCK1M

CHCTeMaM npMmeHHTeJnbHo K MOKC-
TonnSBy

10 CFR Part 70 - BHyTpeHHee HL1AeH314POBaHe4'
cnefLu4anbHbIX 5gepHbIX MaTepmanOB

P 10 CFR lacTb 70.22 - CogepiaHHe 3a9B0K

i 10 CFR 4acTb 70.23 - Tpe6oBaHus 4,Jqn yrBepwgqeHu14 3asBOK

P 10 CFR 'lacTb 70.61(e) - 3KcnnyaTaIlHoHHbie Tpe6OBaHkq K
cpeACTBaM unu CHCTeMaM 6e3onaCHOCTH

> 10 CFR tlacTb 70.62 - nporpaMMa 6e3onaCHOCT14 H

yrny6neHHasq oLIeHKa 6e3onaCHoCTI (YOE)

> 10 CFR LacTb 70.64 - Tpe60BaHIfl K HOBbIM yCTaHOBKaM unu
HOBbIM TeXHOJ1Orm4eCKHM npoL~eccaM B CyUleCTByIOl4Ui
YCTaHOBKaX

July 28-August 1, 2003 E-1 1

p4ANRC Regulations Pertaining to MOX
Electrical Systems

10 CFR Part 70 - Domestic Licensing of Special
Nuclear Material
> 10 CFR Part 70.22 - Content of applications

> 10 CFR Part 70.23 - Requirements for approval of applications

> 10 CFR Part 70.61(e) - Performance requirements for a safety
control or system

> 10 CFR Part 70.62 - Safety program and integrated safety
analysis

> 10 CFR Part 70.64 - Requirements for new facilities or new
processes at existing facilities

July 28-August 1, 2003 E-12
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10 CFR IacTCb 70.23(b)
44444

CTPOrTenbCrTBO 6yg'eT yTBep)KgeHO, ecnt KH9P
BbIHeCeT onpeAeneHme, 4TO:

> OCHOB61 bnpoeKTpOBaHlR OCHOBH61X COOPY)KeHIOi4,
CLICTeM 1 KoMnOHeHToB, a Tamo~e nporpaMMa
o6ecne4'eHH.q.Ka4ecTBa'(nOK) galoT npmemnemyto
YBePeHHOCT6 B 3au."i4Te OT B03get4CTBL1H npfHPO/HbIX
qBJneHII14 m noCnegCTBI414 BO3MO)KHbiX aBapmiti

July 28 - August 1, 2003 E-13

10 CFR Part 70.23(b)

* Construction-will be approved if NRC
determines that:
> The design bases of the principal structures,

systems, and components (PSSCs) and the quality
assurance program provide reasonable assurance of
protection against natural phenomena and the
consequences of potential accidents

July 28 - August 1, 2003 E-14



i

10 CFR 70.61 (e)

* Tpe6oBaH MM K pa6o0lM xapaKTepICTHKam
cpegCTB 1n4 C4CTeM 6e3onacHocT 4

> TexHIqecKoe wnzi amMlHt4CTpaTI1BHoe cpegCcTBo mnil
CMCTeMa ynpaBneHlf, Heo6XOEwMble gnq
COOTBeTCTBK5I Tpe6OBaHKI~M K pa60oHM
xapaKTepHCTt4KaM, gOn)KHbi 6blTb OTHCeeHbI K.
3neMeHTaM, Ba)KHbIM Anfl 6e3onacHocTM (3BgEB)

> nporpaMMa o6ecneqeHimq 6e3onaCHocTMg;on)KHa
o6ecne'-wBaTb HantuLIe pa6oTOCnoco6HblX K
HageWKH61X 3BgB, cnoco6H6bX B cnytiae
Heo6Xogi4MOCTH BbillonHqTb CBOH I3yHKL4I4

July 28-August 1, 2003 E-15
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10 CFR 70.61 (e)

* Performance requirements for safety control or
system
> Engineered or administrative control or control

system necessary to meet the performance
requirements shall be designated as an item relied
on for safety (IROFS)

> The safety program shall ensure that each IROFS will
be available and reliable to perform its intended
function when needed

July 28 - August 1, 2003 E-16
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IO CFR ,70.62

* nporpaMMa 6e3onacHocm 4 4yrny6rleHHa'
oLieHKa 6e3onacHocT14 (YOE)'

> nporpaMMa'6e3onacHocmT .

> 06pa60TKa t1H4opMaL~tHL no 6e3onacHocTH

> Yrny6neHHan oLeHKa 6e3onacHocTI

9 Mepbi ynpaBJleHtl5I

July 28 - August 1, 2003 E-1 7

. obC

10 CFR 70.62

* Safety program and integrated safety analysis
> Safety program

> Process safety information

> Integrated safety analysis

> Management measures

July 28- August 1, 2003 E-18
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r 10 CFR 70.64

OCHOBHble KpU1TepUU npoeKTmPoBaHIfl

> CTaHcaapT6 KamleCTBa H AOKyMeHTaI4HsI; plCKU, CBR3aHH6Ie C,
npHpOAHblMH RBneHMSIMW; no)KapHaq 6e3onaCHOCT6; B03AeACTBte Ha
OKpy)KawOuyio cpeAy H AHHaMH~eCKKe B03AeACTBHR; XHMHL~eCKaq
6e30onaCHocmb; nlpOTHBOaBapHHHbie BO3MO)KHOCTH; HHcneKTipOBaH~e,
HcnflTaHHuS, TexHwqecKoe 0bcnY)KMsBaHHe u peMOHT; CHCTeM6i o6ufero
nonb30BaHH9; ynpasneHue slAepHog 6e3onacHocTmo; K4fln u
aBToMaTHKa

*lpoeKT yCTaHOBKH H CMCTeM AOn)KeH 6611T6 OCHOBaH Ha npaBinax
rnY6oKo 3wUenOHMPOBaHHOU 3aUAHTbl (3auUITb1 B rny6HHY)

> flpeAno4THTen6HocTb TeXHWieCKHX cpeACTB ynpaifneHis4 no,
CPaBHeHHI0 C aAMMHHCTpaTMBHb11MM

> YMeHbweHme npo6neM AM 3neMeHTOB, Ba)KHbtX Ann 6e3onacHocTH
(3BJE)

July 28-August 1, 2003 E-1 9

10 CFR 70.64

* Baseline Design Criteria
> Quality standards and records; Natural phenomena hazards;

Fire protection; Environmental and dynamic effects; Chemical
protection; Emergency capability; Inspection, testing, and
maintenance; Utility services; Criticality control;
Instrumentation and controls

* Facility and system design must be based on defense-
in-depth practices
> Preference for engineered controls over administrative controls

> Reduce challenges to IROFS

July 28-August 1, 2003 E-20
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-OCHoB~bie KPMTeptI1
fnpoeKTMPOBaH.HSPAn5,

3J1eKTPMWieCKMX CIICTem
*10 CFR 70.64(a)(7) - nlpoeKT Aofn{KeHo oecne4HrBaTb flocTOslHHyMFO

3KcflJ1aT2L4HIO OCHOBHblIX CI4CTem o6Li~ero.nonb3oBaHHJi

*10 CFR 70.64(a)(2) - flpoeKT- A~on)KeH o6ecne4I4Slamb Tpe6yemypo
3aU.IH-y OT lPHiPOAHbIX
FlBne~H H

I

* 10 CFR 70.64(a)(4) - flpoeKT
A~oJ)KeH o6ecne4MBaITb
Tpe6yeMy to
3aLUANTY OT ycInOBI4I
OKpy)KaFou~eiA cpegbi H
g~H~aMM4eCKHX Bo3geiHCTBHH

July 28 - August 1, 2003 E-21

(4 \°Baseline Design Criteria - Electrical
Systems

10 CFR 70.64(a)(7) - The design must provide for'
continued operation of essential utility services

* 10 CFR 70.64(a)(2) - The design must provide for
adequate protection against natural phenomena

* 10 CFR 70.64(a)(4) - The
design must provide for
adequate protection from
environmental conditions
and dynamic effects

I I

July 28 - August 1. 2003 E-22
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4 Ha3HAmeHmeTmnoiok nporpaMMbl
w'/ npoBeeHmSI 3KcnePTW3bl (Tnn3) KSIP

* PYKOBOOCTBO gnq 3KCnePTh3bi tI OL~eHKM
> YTBepwgfeHHe CTpOITenbCTBa

> nony4eHme nJLteH3HH Ha 3KcnnyaTaLuI~o

> nonpaBK11 K JntigeH3MM

> npogneHme nmLIeH3HL

* O6ecne'eHte KaLeCTBa 4 0grH0p0gH0CTM

* YnyqweHme B3atMogeACTBt45I u nOHtIMaHi451 npoL~ecca
npOBseeHHI4. 3KCnepT43b61 U perynipoBaHMs

* PYKOBOACTBO nq1 3aqBHTenek &i o6nagaTeneU
.nt4LeH3MvA

July 28 -August 1, 2003 E-23

{24 °Purposes of NRC Standard Review
Plans

* Provides guidance for review and evaluation
> Construction approval

> Operating license

> License amendments

> License renewal

* Ensures quality and uniformity

* Improves communication and understanding of
review and regulatory process

* Provides guidance for applicants and licensees

July 28- August 1, 2003 E-24



40 Ka4 Tnf 3 3asiKm Ha YCTaHoBKy no
* t nPO3B30CTB3 MOKC-TonnmBa:

NUREG-1 718

OKOHtlaTenbHaI Tnn3 - aBryCT 2000 r.
> HopMaTHBHoe pyKOBOACTBO u npOMbwllneHHble HopMang ,onsq

aTOMH61X CTaHLANM BKJllOtleHbt TOll6KO B KaiaeCTBe CCbinOK (He

Tpe6oBaHMA)

> npoeKTHoe paccMoTpeHme Hant441WI Ha nnou4aAcKe -.

l366bTO4HbIX, He3aBlCHMbMX HCTO'IHMKOB nflTaHifl,
OTBetatgee KpHTepIio egMHM4HOrO OTKa3a,

July 28 - August 1, 2003 E-25

Vuo Standard Review Plan (SRP) for the
, Review' of a MOX Fuel Fabrication

Facility: NUREG-1718

* Final SRP - August 2000
> Regulatory guidance and industry standards for

nuclear power plants included only as references -

not requirements

> Design consideration for redundant and
independent onsite power sources meeting single
failure -;

July 28 - August 1, 2003 - E-26
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NUREG-1718, rnaBa 11,
CHCTeMbi CTaHL4HM

* Pa3gen 11.1 - Ltenb 3KcnepTI1361

* Pa3gen 11.2-Y'IaCTHHKH npOBegeHHq 3KCnepTH3bI

* Pa3gen 11.3 - 06.nacTH npOBegqeHM.9 3KcflePTH3bI

* Pa3gen 11.4 - KpHTepHH npmeMKH
> Pa3Aen 11.4.1 - HopMaTmBHbie Tpe6OBaHqs

> Pa3Aen 11.4.2 - 3neKTptiRecKfrle CHCTeMbi

* Pa3gen 11.5- WHCTPYKL4U4m no npOBeAeHuIo 3KcnepTH3bI

P Pa3gen 11.5.1 - npueMoMHan 3KcnepTP13a

> Pa3Aen 11.5.2 - OgeHKa 6e3onacHocTH

* Pa3gen 11.6 - Pe3yn6TaTbI OLeHKH

* Pa3gen 11.7 - lINTepaTypa

July 28 - August 1, 2003 E-27

NUREG-1718 Chapter 11 Plnt
Systems

* Section11.1 - Purpose of Review

* Section 11.2 - Responsibility of Review

* Section 11.3 - Areas of Review

* Section 11.4 - Acceptance Criteria

> Section 11.4.1 - Regulatory Requirements

> Section 11.4.2 - Electrical Systems

* Section 11.5 - Review Procedures

> Section 11.5.1 -Acceptance Review

> Section 11.5.2 - Safety Evaluation

* Section 11.6 - Evaluation Findings

* Section 11.7 - References

July 28 - August 1, 2003 E-28
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4;; Pa3pen 1.1 - LJenb. 3KCnepTH3bI

* Y6egNTbCs B TOM, 'ITO B Cny4ae HeO6XOAUMOCT14
CHCTeM61 CTaHLI114 BblflOJIH5IT CBOH 4CYHKLA--
6e3onacHocTM

P OTHOCHTCq K CHCTeMaM, onpeAeneHHblM B Ka4eCTBe
3neMeHTOB, Ba)KH61X Ans 6e3onaCHOCTm (3Bg7B)

> B C00TBeTCTB14U c 1 0 CFR, LlaCTb 70

f OcyL4ecTBnqeTCs; nyTeM alarl113a PH1CKOB ti aBaplwiHblX
cmTyaLtim npm npoaeAeHMM YOE

July 28 - August 1, 2003 E-29

w4i Section1.1 - Purpose of Review

* Determine that plant systems will perform
intended safety functions when needed
> Applies to systems identified as IROFS

>> Pursuant to 10 CFR 70

> Encompassed by the hazard and -

accident analyses of the
integrated safety analysis (ISA) -

July 28 -August 1, 2003 EE-30



L

i Pa3Aen 11.2-YtacTHMKH
*w npoBeAeHqs 3KCnepTH3bf'

* OCHOBHa po016: LAH)KeHepbl no KOHKpeTH61M
cneqaL4n6HOCTRM

* BTopiHas ponb: XI1MIo1KI-TrexHonorw,
cnefLmaLn41CT no 3aLLAITe OT 14OHI433MpyIO0A14X
H3nyqeH"i4, cneLvtIanJIcT no nowapHoM
6e3onacHocT1, MH>neHep no qenoBeIecKoMy
coaKTopy

* BcnoMoraTenbHaq po016: OcHoBHbie 3KcnepTbI
gPyrFmx pa3eAenOB Tnn3

July 28 - August 1, 2003 E-31

* O.

4 *

Section 11.2- Responsibility of
Review

* Primary:

* Secondary:

* Supporting:

Discipline-specific engineers

Chemical Process Engineers,
Health Physicist, Fire Protection
Specialist, Human Factors
Engineer

Primary reviewers of other SRP
sections

July 28 - August 1, 2003 E-32



i

,-*+4<,;'*ZPa3Aen 11.3 - 06nacmT npoBeAeHiis
M3KCchepTI3bI

* 3KcnepTM3a AOIDKHa CPOKyCL poBaTbcFI Ha:

> KoMnOHOBKe mi npoeKTax CmCTeM CTaHLAMM

> npoeKTHblX yCOBiepweHCTBOBaHLI5IX

* B /OKYMeHTaLI4I Ha Bblgaqy pa3peweHiq Ha
CTPOHMTenbCTBO gOn)KHO 6bITb paCCMOTpeHO
crneyiouAee:,

> OyHKM"m5 6e3onacHocTm

> OntlcaHme.CMCTeM

> AHanM3 6e3onacHocT-

July 28 - August 1, 2003 E-33

(rv« rQ4J

Section 11.3 - Areas of Review

* Review should focus on:
> Layout and design of plant systems

> Design modifications''

* Documentation for construction approval
should address:
> Safety Function

> System Description

> Safety Analysis

July 28 - August 1, 2003 E-34



Pa3Aen 11.4.1 - HopMaTBHbue
Tpe6oBaHMN

* 10 CFR qacTm 70.22 m 70.23

> OnticaHme o60pygoBaHuq, YCTaHoBOK u IHCTpyKL4Hi4 no oxpaHe
3qOpOBb63 U CBegeH14o K MHHMAyMy PHCKOB gnJl )KU3HU U
1myMLAeCTBa

> Hanwmie Tpe6yeMoro o60pygoBaHuq, YCTaHOBOK u1 HHCTpyKLAN4

* 10 CFR qaCTb 70.61(e)
> Bce TeXH&4'ecKi4e 1 allMl4HHCTpaTHBH6ie cpe~cTBa unu4

CHCTeMbI ynpaBfneHHS, Heo6Xogt4lMble gnJ co6ntoAeHK4.S
3KCnnyaTaL4UOHHbIX Tpe6oBaHHI, ,On1)KHb6 66IbT onpegeneHb,
KaK 3JneMeHTbI, Ba)KHbie gns 6e3onacHocT&4 (3BE6)

> nporpaMMa 6e3onacHocTH, o6ecneu4HBamou.a. HanJquieu
cnoco6HocT6 Bcex 3B13E Hage)KHO BbinOnHflT6 CBOU
npoeiKTHbie 4YHK4HH B cnyqae Heo6xogmMOCTH

July 28 - August 1, 2003 E-35

Section 11.4.1 - Regulatory
Requirements

* 10 CFR 70.22 and 70.23
> Description of equipment, facilities, and procedures to protect

health and minimize danger to life and property
> Adequate equipment, facilities, and procedures

* 10CFR70.61(e)
> Each engineered or administrative control or control system

needed to meet performance requirements designated as an
IROFS

> Safety program ensures each IROFS will be available and
reliable to perform intended function when needed

July 28-August 1. 2003 E-36
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2j. Pa3en 11.-4.1 - HopMamTBHbie
Tpe6oBaHHIiI (npoponlceHme)

* 10CFR 4aCTb 70.62

> OpraHu3aaLjs u BegeHtze nporpaMM6i 6e3onacHocTM

> npoBeJ~eHme Y05

10 CFR HaCTb 70.64

> OCHOBH6ie KpI4TepI4L npoeKTHPOBaH I (OKI1) i -
npaB~na 3aLLAMTb6 B rny6MHy nptMeHM4Ten6HO K
HOBb1M yCTaHOBKaM i7n1 HOBb1M TeXHonor04%4eCKt4M
npoLveccaM Ha cyuleCTBY1LlltX YCTaHOBKaX

July 28- August 1, 2003 E-37

A Section 11.4.1 -Regulatory

Requirements (Continued)

* 10 CFR 70.62

P Establish and maintain safety program

> Perform an ISA

* 10 CFR 70.64

P Baseline design criteria (BDC) and defense-in-depth
practices to new facilities or new processes at
existing facilities

July 28-August 1, 2003 E-38



( Pa3Aen 11.4.2-KpMTepmt4 npmeMicH
AM1 51 3neKTpH'IeCKIX CMCTeM

* 3newrpwieCKme CNCTeM6l AOnW)KHbI HaXOAMT6CH B
pa6oTocnoco6HoM COCTO5HL14 i1 Hage)KHO BbInlOlnHTb,
B cnyiae Heo6xogmMocTM, npegznmcaHHbie tIM

npoeKTHWre 4yHKLIWW 6e3onacHocTM

* nlpoeKTHoe paccMoTpeHme gJnq 3neKTpHmecKlx C1CTeM
BKJIjOqaeT Hani4qme 9BYX CPM334eCKH He3aBt4C14Mb6X

CMCTeM BHeWHerO 3HeprocHa6)KeHmR npm Hanm4mm Ha
nnoiarKe t436b6TOqH6IX, He3aB&ICHM61X MCTOIHM KOB

nfTaHmm nOCTOqHHOrO m nepemem~oro TOKa,

cnpoeKTt4POBaHH6IX C co6fltoeHmeM cnegymoLero:

July 28 - August 1, 2003 E-39

Section 11.4.2 - Electrical Systems
Acceptance Criteria

* Electrical systems should be available and
reliable to perform intended safety functions
when needed

* Design considerations for electrical systems
include two physically independent offsite
power systems with redundant and
independent onsite AC and DC power sources
designed with the following:

July 28 - August 1. 2C03 E-40
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*CO Pa3^enh1.4.'2- KpMTepmwunpmeMKH
ARn. 3neKTpmeCKHX CEICTeM

(npogon)KeHme)

> nonoweHmA, KacatoWupxcn nepmogm'ecKHX mCnbtTaHHiH
KOM nOHeHTOB

> 3neKTpmlecKoro u 4iiai'IecKoro pa3AeneHmn c LfenblO
o6ecneqeHMR He3aBHCHMOCT1.

> OTCYTCTB[4R yR3BHMOCTm no OTHOWeHPIO K eAHHW4HOMY OTKa3Y

* : 06ecneqeHHs 9OCTaTOqHbIX B03MO)KHOCTeg U MOUAHOCTeA

> Hagnewau~ero ynpaBneHlq c nlOMOLIbFO 3MUITHb1X pene U
BbIKnlo4aTeneA

> KOHTponi COCTOqHI15 xapaKTepmCTHK CHCTeM U KOMnOHeHTOB

> Cnoco6HOCTU CHCTeMbl cjyHKLAHOHHpOBaTb B TRKfenbIX
npHPOAHbIX yCnOBmIX

July 28 - August 1, 2003 E41

Section- 11.4.2 - Electrical Systems
Acceptance Criteria (continued)

> Provisions so components can be tested periodically
> Electrical and physical separation to ensure

independence is maintained
> No single failure vulnerability

> Sufficient capacity and capability
> Adequate protective relaying and breaker control
> Status monitoring of the behavior of the systems

and components , -

> System capability to function when subject to severe
natural phenomena

July 28- August 1; 2003 -E-42
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Pa3Aen 11.5.1 - npmeMosiHas5
3KcnepTM3a

* OnpegeneHte npaBt4nJHOCT14 paCCMOTpeHL4.9
3asIBHTeneM nO3WLAA B pa3gene "06naCTIN

npoBegeHI4.9 3KCnepTH3b1"

* B MaTepIane, npeACTaBn1eMOM Ha 3KcnepTH3y C
L4entbo nonyqeHI4.9 pa3peweHNF1 Ha CTpOHTen6CTBO,

gOn)KHO Coqep)KaT6Cq cnegymouee:

> 06Sl3aTenbCTBO OTHOCITeInbHO Toro, LITO CTaH4UIOHH6ie

CHCTeMbI YMOBneTBOPqtOT KpITepmqM npmeMKH

> PaCCMOTpeHle KOMnOHOBKI H KOHCTPYKL4HH CTaHl4HOHHblX

C4CTeM H KOMnOHeHTOB u npoqeA COOTBeTCTBYIOL4~e

NHH3OpMagmm

July 28-August 1, 2003 E-43

Section 11.5.1 - Acceptance
, ~Review

^ Determine if application adequately addresses
items in "Areas of Review" section

* Material submitted for construction approval
should:
> Contain a commitment to provide plant systems that

satisfy acceptance criteria

> Address the layout and design of the plant systems,
components, and related information

July 28 - August 1, 2003 E-44
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Pa3'en 1.5.1 -flpeMouHaH
w 3KcfeTI13a (npo on)KceHme)

* B MaTepilane, npegcTaBnqeMoM ,9rni Bbigaa'r 1ni1I4eH3I4l
Ha BnareHmecneL~t4anbHbIM1v.qgepHbIMl MaTepmanaMwI'
m mx llcnonb3oBaHi~e, '0oJ)KHO cogep)KaTbcq
cnegyIouAee:
> PaCCMOTPeHme nO3I4HLII,'OnUlcaHHbIX B pa3cleie "O6naCTH

npoBeAeHHsl 3K1cnepTl3bl"

> O6HOBneHHan MHCHopMaL"tin, nPe9CTaBneHHai Ha YTBeP)KgeHmeH
CTpOIITenbCTBa, BKnto'4a5:

YCOBepweHcTBoBaHme npoetcra

> ppyrne oco6eHHOCTII CmCTeM, KOTOPbie He 6blviA AOn)KHbIM o6pa3OM
OnCaHbtl Ha CTagmm 3KCnePTh3bl yTBepwgeHM"l CTPOMTeflbCTBa

July 28 - August 1, 2003 E-45

Section -1.5.1 - Acceptance
Review (continued)

* Material submitted-for License to Possess and
Use Special Nuclear Materials should:

> Address items described'in ."Areas of Review"

> Updated information's'ubmitted'in construction
approval to encompass:

)> Design modifications

> Other system features not adequately described during
construction approval review

July 28-August 1.,2003 6E-46



i

Pa3Aen 11.5.1 - 3KcnepTm3a
/ lnpmeMKm (npoponmeHme)

* B cnyqae ycnewsoro npoxo)KeHmsi npIeMo4HoAi
3KCnepTM3bI B6ilnOnHJeTC5I oI.eHfKa 6e3onacHocTH

* B cnyqae, ecnu npt4eMo4Ha.R 3KcnePTH3a sBbISIBtna
3HaI4TenJbHbie HegoCTaTKH, OT 3a5BHTenJ1 Tpe6yeTCs
npegocTasneHme gononHHTenbHOA MHcIOpMaqmI

* BTOpMqH6ie 3KCnePT6b JOn)KHbi nO9TBeP9HTb, ITO
npeqCTaBneHH6ie CMCTeMbI CTaHiiqm COOTBeTCTByFOT

OnmCaHm5M, nPHBegeHH61M B Egpyri4x pa3genax 3asBKL4

July 28-August 1, 2003 E-47

Ptio&4

Section 11.5.1 -Acceptance
a ~ Review (continued)

* If acceptance review is satisfactory, safety
evaluation is performed

* If acceptance review identifies significant
deficiencies, additional information is required

* Secondary reviewers confirm plant systems are
consistent with descriptions in other sections
of the application
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Pa3pen 11 5.2 - O4eHKa
6e3onacHocTH

YTBep)KweHi4e CTPOMTen6CTBa

> 3KcnepTM3a c Ltenbto npOBepKH COOTBeTCTBHR
xapaKTepHCTUK CTaHLAMOHH61X CICTeM KpI1TepHRM
npmeMKM unu npeB6wbIWeHMR 3TMX KpHTepmeB

P CocpeAoTo0eHa Ha paCCMOTpeHMM KOMnOHOBKM H
KOHCTpyKL4AW CTaHL4MOHH6IX CMCTeM U KOMnOHeHTOB,

a Tamoie COOTBeTCTBYIOU4ek HHcIopMaL4Um

> npo]BOAut4me 3KCnePTM3Y CneL4IanHCTbI MOrYT
BbIpa3HTb )KenaHme BCTpeTHT6CSR C '

npeACTaBMTenlMum npoeKTHoA rpynnbl c L4entbto
ny~.wero nOHHMaHmq TexHonorwmeCKoro npoLi .
ero nOTeHL4HanJ6H61X PUCKOB H KOHLef4HL m m
6e3onacHocTH am' ' I

July 28- August 1, 2003 , E-49

4 0,

w Section 11.5.2- Safety Evaluation

* Construction Approval-

P Verify commitment to provide plant systems that
meet or exceed acceptance criteria-

> Focus on the design 'of pla'nt'systems,;
components, and related information'

> For planned facility, reviewers may ' .

meet with design team to gain
better.underst'anding of the
process, its potential hazards,1 .
and safety approaches IA' WF
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Pa3pen 11.5.2 - O4eHKa
6e3onaCHOCTH (npopoAnleHue)

* fleH3 MH Ha snageH te CieLlmanbHblMN rgepHbIMM
maTep1anam4 l ix t1cnonb3OBaHt1e

> ,0on>KHbi &4meTbcq npoeKrbKi u MHCTpyKLM4L no 3KcnnyaTaLjm4t
CTaHL1JOHHbIX CHCTeM,

06ecneileHme npmeMneMog rapaHTHIdi TOrO, '1TO Ci4CTeMbl CTaHLtt.i
yAOBneTBOpRuOT KPHTepmqM npmeMKL4

)3 CmcrTembi 9On)KHbl HaXOqWyTbCFI B pa6OTOCnoCo6HOM COCTOPHIVI 14
Ha2e)KHO BbillOflHFlTb, B cnyqae Heo6Xog~lMocT-r, nlpegrimlCaHHb)e lIM
npoeKTHble c)yHKQLw 6e3onaCHOCTH

> 9on)>KHa 6blTb o6ecne'IeHa HaJle)KaL4asa AOKyMeHTaL~m4s,
npegCTaBneHHaS B OT'eTe no YOB Ani Bcex CTaHLAHOHHbtX
CICTeM, onpeAenqeMbIx KaK 3BpQB

July 28- August 1, 2003 E-51

Section 11.5.2 - Safety Evaluation
/gIVI (continued)

* License To Possess and Use Special Nuclear
Material
> Establish plant systems' designs and operations:

> Provide reasonable assurance plant systems satisfy
acceptance criteria

> Will be available and reliable to perform intended safety
functions when needed

> Ensure adequate documentation provided in ISA
summary for all plant systems identified as IROFS
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> Pa3Aen 11.6 - Pe3ynbTaTbl 04eHKM
\j04ib9/ 6e3onacHocTH

OCHOBHOA 3KCribpT AOKyMeHTanbHo O4OOPMnJ5eT
OLeHKy 6e3onacHocTm, no/AroTaBnsasI :''

> OnmcaHme npoBeAeHH9 3KCnepTH3bl, Aaa. O06CHOBaHme
pe3yJnbTaTOB 3KCnepTH3bI U COCTaBneHMU 3aKnIoyeHlF -.

> JISI yTBepXKgLeH 145 CTpOIITeJ1bCTBa. n1),KHrO 6brrb yKa3aHO, ' TO
3a51BITen6 BbinonHin CBOU O6SI3aTen6CTBapa3pa6oTaB

CTaHI4HOHH6ie ctcTeMb6, xapaKTepIICTMKM KOTOpbIX OTBe'aOT -T

KpPITepti*M npI1eMK u1nu npeBOCXOA5IT 3TH KPITeptHH

> Ans yTBep)KJeHIqw3asBKH Ha 3KcnnyaTaL~mto: Aon)KHO 66bT6

yKa3aHO, 'ITO nlpOeKTbI.CMCTeM H 3KCllNyaTaL4lOHHbie
&IHCTPYKLA4M OTBeqaFOT KpmTepHFIM fnpieMKH, tMeKOTC51 B
Han2j1WIM U cnOCO6HbI B cny~ae Heo6xo)mVMocTM HaAe)KHO
BbflnOfHHTb npeAnmcaHHbie c)yHKL4UI 6e3onacHocTM

July 28 - August 1. 2003 E-53

w Section 11.6- Evaluation Findings

* Primary reviewer 'documents the safety
evaluation by:
> Describing the review, explaining the basis for the

findings, and stating the conclusions

> For construction approval: stating the applicant has
committed to provide plant systems that meet or
exceed the &acceptance criteria

> For operating'license approval: stating' plant
systems' designs and operations satisfy acceptance
criteria and are adequately available and reliable to
perform intended safety functions when needed
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Pa3Aen 11.7 - JUITepaTypa

* C6OpHHK HOpMaT14BOB gnJ aTOMHbIX CTaHL4I4
WHCTHTyTa HH)KeHepOB-3neKTpHKOB H 3neKTPOHUAHKOB

(IEEE). IEEE: nHCKaTaBeAi, H6FO JJKepcH

* KOMHCCHq qgepHoro peryntpOBaHtq CWA (K5IP).
NUREG-0800, THnOBaq nporpamma nPOBe~eHL1.
3KcnepTH3bI, rnaBa 8, "3neKTpo3Heprmqs", Ta6nmLwa 8-1,
KpHTepH'H M pyKOBOqCTBa npL4eMKI4 H pyKOBOgCTBa gnq

3neKTPWmeCKHX C4CTeM. KRP: BawMHrTOH, OKpyr
KonyM6ms

* KOMmCCt4S1 qepHoro peryniPOBaHiq CWA (KRP).
HOpMaTHBHbie gOKyMeHTbI JSI OTgeneHHH 1,
3HepreTw~eCKHe peaKTOP6I. KM1P: BawI1IHrrOH, OKpyr
KonyM6ms

July 28-August 1, 2003 E-55

Section 11.7- References

* Institute of Electrical and Electronic Engineers (IEEE)
Nuclear Power Standards Collection. IEEE: Piscataway,
New Jersey.

* Nuclear Regulatory Commission (U.S.) (NRC). NUREG-
0800, Standard Review Plan, Chapter 8, "Electric
Power," Table 8-1, Acceptance Criteria and Guidelines
for Electric Power Systems. NRC: Washington, D.C.

* Nuclear Regulatory Commission (U.S.) (NRC).
Regulatory Guides for Division 1, Power Reactors.
NRC: Washington, D.C.
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HOPMaTHBbI IIHCTMTyTa UHNceHepoB-

3n1eKTP"KOB II 3neKTpOHLI4NKOB C

+et/ COOTBeTCTByIOiLAMM HOpMaTHBHbIM

PYKOBOIACTBaMm KSIP

* NUREG-0800, Twnosasq nporpaMMa npoBeAeHMsR
3KcnepTH3bI, rnaBa 8, "3neKTpo3Hepnrl",
Ta6nftma 8-1

* CTaHqapTbI ti peKOMeHgaLgum NUREG-0800,
HOpMaTMBH61 PYKOBOACTBa U PYKOBO9CTBa

5qAepHoA npoM6uirneHHocTL4: (KopnopaL t4 DCS
i4cnonb3OBana cTaH/apTb1 IEEE B KaqeCTBe
OCHOB npoeKThpOBaHNlH, XOT5I CTporoe
co6ntoJgeHme CTaHqapTOB He qBnqeTCq

Tpe6oBaHmeM 1 0 CFR 70)

July 28 - August 1, 2003 E-57

Institute of Electrical and
Electronic Engineers Standards

eM ~ with Associated NRC Regulatory
Guidance

* NUREG-0800, Standard Review Plan,
Chapter 8, "Electrical Power", Table 8-1

* Standards and guidance from NUREG-0800,
regulatory guides, and nuclear power.
industry (DCS committed to IEEE.Stds as its
design bases although adherence to, -
standards not a 10 CFR 70 requirement):
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lnpoeKTmpoBample CUCTeM
**..

* IEEE Std 308-1991, "TmnoBbie KpITepL4I IEEE
gnJ15 3.neKTpm4eCKIX C14CTeM aTOMH6IX CTaHLN41

Knacca 1E"

* HopMaTHBHoe pyKOBOQCTBO 1.32, PegaKLW51 2,
"Kp4Tepmm Jnq 3.neKTpt44ecKIX CHCTeM,

Ba)KHbIX gAnq 6e3onaCHoCTtI aTOMH6IX CTaHL4H"

July 28 - August 1, 2003 E-59

Overall System Design

* IEEE Std 308-1974, "IEEE Standard Criteria for
Class I E Power Systems for Nuclear
Generating Stations"

* Regulatory Guide 1.32, Revision 2, "Criteria for
Safety-Related Electric Power Systems for
Nuclear Power Plants"
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CTaHPapT -IEEE 308.1974

* KpHTepwl npoeKTHposaH~s i oco6eHHocTm npoeKra
3neKTpmeCKMX CHCTeM muacca IE

* Tpe6OBaHI K ItCfcbITaH51M 141 HaX3Opy

* KpiTepmi B3MamMOgeCTBHR 3neKTpmiecKlx CmCTeM
Krnacca IE C BHelWHI4MM 3HePreT4eCK4MH ctcTeMaMt

July 28 - August 1, 2003 E-61

, a Rea,

W e*Sg~ IEEE Std 308-1974

* Design criteria and design features of Class 1 E
power systems

* Requirements for tests and-surveillance

* Criteria for interfacing the Class IE power
system with offsite power system
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HopMaTHBHoe PYKOBOACTBO 1.32

* PeKoMeH/tyeT CTaHgaPT IEEE 308-1971, 3a IcKn1IOeHmeM
cneAyMrnxero:

> Tpe6OBaHHU K 3neKTpOCHa6)KeHH1O 3apflgHbIX YCTPOACTB
aKKyMynJ1TOpHbIX 6aTapeg

> OTMe0aeTcs HecOOTBeTCTBt4e Meewy cTaHrgapTaMw IEEE 308-
1974 ti IEEE 450-1975

July 28-August 1, 2003 E-63
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Regulatory Guide 1.32

* Endorses IEEE Std 308-1974 except:
> Battery charger supply requirements

> Inconsistency between IEEE Std 308-1974 & IEEE
Std 450-1975
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KB4anuM4MKa4MM ceucMmIecKKux
~XapaKTep1CT OK 60pyAOBaHHH

* CTaHgapT IEEE 344-1987, "PeKbMeH'Aa-i4 IEEE
gn/q cetLcMuLicKOKBaJManki MKaL~L4I '
o6opy9oBaH'14. uKiacca IE gns aTOMHbiX
CTaHLAMU

* HopMaTIBHOe PYKBoM~cTBo 1.100, Pej. 2,
"CeijcMwqecKaFI KBanmJ4)tKaL~I1
3.neKTpIqeCKoro 14 mexaHjqecKoro
o6opyAoBaHI4sI gnW aTOMHbIX cTaHLAMA"

July 28- August 1, 2003 E-65

4 Equipment Seismic Qualification

* IEEE Std 344-1987, "Recommended Practices
for Seismic Qualification of Class 1E Equipment
for Nuclear Generating Stations",,

* Regulatory Guide 1.100, Revision 2, "Seismic
Qualification of Electric and Mechanical
Equipment for Nuclear Power Plants"
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CTaHAapT IEEE 344-1987

*AaeT pyKOBOACTBa AnJ15 pa3pa6oTKI npoLtegyp
(mcnb6TaHmA/oLueHKH), pe3yfl6TaTbI KOTOp6IX
nO9TBep)KJa[OT, WTO o6opygoBaHme Knacca 1E
OTBeLaeT 3KCllNyaTatL1OHH61M Tpe6oBaH~IM B
Te'eHme w nocne o9HorO 3eMneTpqceHOR,
conpoBo>Kgatou.erocsI 6e3onacIlok
OCTaHOBKOu peaKTopa, npegwecTByeMoro
HeCKon6KHMM 3eMneTpFiceHI5MIm, npfl
KOTOpblX 3KcnnyaTauLtuLq peaKTopa
npogonwKaeTc51

July 28 - August 1, 2003 E-67

,%. RICQ,

IEEE Std 344-1987

* Guidelines for establishing procedures (i.e.
tests/analysis) to yield data verifying that the
Class 1 E equipment can meet its
performance requirements
during and after one safe
shutdown earthquake (SSE)
preceded by a number of
operating basis
earthquakes (OBE)
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Q4HOpMaTMBHoe pyKOBOACTBO 1.100

* OnMcbIBaeT MeTO cetlcMmiecKoM
KBanJp1IKaLgmM 3neKTpi4LiecKoro 4
mexaHteCKoro 06opyAoBaH4H

* OxBaTblBaeT ABe KaTeropt4I o6opy9oBaHL1:

> 3neKTp"qecKoe t MexaHmmecKoe o6opyj;oBaHme,
Bs)aKHoe nqs 6e3onacHocTM

)> 06opyrosaHme, He'OTHOC5ILLkeeCq K Ba)KHOMY gnq -
6e3onacHocTM, OTKa3 KOTOporO MO)KeT, TeM He
MeHee, BOCnpenfTCTBOBaT6' B61nonHeHMII c$yHKLAMA
6e3onacHocTH .

July 28 - August 1, 2003 E-69

Ago,,,

Regulatory Guide 1.100

* Describes a metho'd for seismic qualification of
electric and mechanical equipment

* Covers 2 categories of equipment:

> safety-related electric and mechanical equipment

> non-safety-related equipment whose failure can
prevent the accomplishment of safety functions.
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0. HOpMaTmBHoe py1COBOACTBO 1.100
(npopomnKeHme)

PeKOMeHgyeT cTaHgqapT IEEE 344-1987 co
cnegyIoLLIMmm OTKOppeKTmpOBaHH6IMM
nono)KeH4SMMH:

> AnnI mexaHmsieCKoro 06opyAoBaHI* gOn>KHO 6blT6
paCCMOTpeHO BJ1lI41HMe TeMnepaTypHOl
gec¢opMaLqm Ha pa6oTOCnoco6HOCTb M Harpy3KI4 Ha
Tpy6onpOB3Ogb

P B cnyqae, Korga TPYXHo npaKTmecK14 ocyL~ieCTBL1T6
t4LHaMw4ecKte tlcn1bTaHt151 Hacoca tinl KnanaHa,

npf4eMneMbI CTaTM4eCKme WCnbITaHMF1 C 4eTblp6MFI
gonOnHfTenbHbIMt1 orpaHM4eHlIML4

July 28- August 1, 2003 E-71

Regulatory Guide 1.100
(continued)

Endorses IEEE Std 344-1987 with the following
exceptions:
> For mechanical equipment, thermal distortion effects

on operability and loads on piping should be
considered

> If dynamic testing of pump or valve is impractical,
static tests are acceptable with four additional
constraints
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+> KBani443MKaLUi o60pyAoBaHUn c
VAz TOLWH 3peHUH OXpaHbI

OKpy>KauOueUg cpeAbl

CTaHgapT IEEE.323-1974, "CTaH~apT IEEE An
KBanrcPHKaI4I4 o6opyjoBaH14 Mnacca 1E
aTOMHbIX CTaHLWI4"

* HOpMaT4BHOe PyKOBOgCTBO 1.89,- Peg. 1,
"KBant4CP14KaL~i4us onpegeneHHoro
3neKTpoo60pyAoBaH 14, Ba)KHOrO gnsi-
6e3onacHoCTm aTOMHbIX CTaHI4IM, C TOqK14
3peH Sl 0oxpaHbl oKpy)KaIouAei1 cpeAbI"

July 28 - August 1, 2003 E-73

Equipment Environmental
Ie Qualification

* IEEE Std 323-1974, "IEEE Standard for
Qualifying Class 1 E Equipment for Nuclear
Power Generating Stations"

* Regulatory Guide 1.89, Revision 1,'
"Environmental Q'ualification of Certain Electric
Equipment Important to Safety for Nuclear
Power Plants"
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CTaH~apT IEEE 323-1974

* OnMCbIBaeT OCHOBH6ie Tpe6OBaHt45I K KBan1M4CPKaLtIuI
060pyJqoBaHH1 6e3onacHOcTh aTOMH61X CTaHLANA C

TOLIKH 3peHI4R OXPaHbl °Kpywatouek cpegbI

* O6ecneqHBaeT peKoMeHgaLjmm gnJ1 geMoHCTpaLriu1
KBanHIJMKaLU1L1 o6opygoBaHwl

* MeTo9bi npoBegeHL4I KBaJn1LcI3KaLII o6opy/oBaHAs

BKnItoqafOT:

> ThnOBble tCfbIlTaH rI o6opyo0BaH sM

> On6rT 3KcnnyaTa~t4I4H

> AHalnt3

> KoM6MHaIUHO BblIweYKa3aHHOrO

July 28-August 1, 2003 E-75
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IEEE Std 323-1974

* Describes basic requirements for qualifying
safety equipment to environment for use in
nuclear power plants

* Provides guidance for demonstrating
equipment qualification

* Methods to accomplish qualification include:
> Type testing

> Operating experience

> Analysis

> Combination of above
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HopMaTmBHoe PYKOBOACTBO 1.89,
PeA. I

PeKoMegyeT CTa'HgaT IEEE 323-1974 c
mCKntoLeHH4HqMt1 B cneX(ytoLiMX 06nacTqx:

> KBantlU4KaaLk5 qo6o0py;oBaHIMq, He OTHOC5LL~erOCq K
Kinaccy 6e3onacHocTu, HO Bn4Mrouxero Ha
o6opygoaaHue, Ba)KHOe gnrl 6e3onacHocTH .

> KoHKpeTHbie yCnOBM4I ui npegenbii nsi oKpyxcaioLe
cpeAbt

> CTapeHme

> gAoKyMeHTaL;4u* no KBan1cfPt4KaL~tuu o6opygoBaH[4.

July 28 - August 1, 2003 E-77

w4i Regulatory Guide 1.89, -Revision I

* Endorses IEEE-Std 323-1974 with exceptions in
the following areas:-

> Qualification of non-safety-related equipment if
impacts safety-related equipment

> Specific environmental conditions and margins

> Aging

> Qualification documentation
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fnepMoAuHecKme CnblTaHHMSI

* CTaHgapT IEEE 338-1987, " ThnoBbie KpMTeptIt4
IEEE gnq npoBegeHi415 nepI10og'iecKt4x
I4crlblTaHMiA 3neKTptLieCKP1X CL4CTeM Knacca IE
1 CMCTeM 3aLLAHTb1 aTOMHbIX CTaHLWI44

* HopMaTHBHoe PyKOBOgCTBO 1.118, Peg. 3,
"fnept4ogw"ecKLte HCnblTaHM15 3neKTpWIeCKI4X

* CHCTeM 1 C1CTeM 3aLLANTbi"

July 28-August 1, 2003 E-79

Periodic Testing

* IEEE Std 338-1987, "IEEE Standard Criteria for
the Periodic Surveillance Testing of Nuclear
Power Generating Station Safety Systems"

* Regulatory Guide 1.118, Revision 3, "Periodic
Testing of Electric Power and Protection
Systems"
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CTaHpapT IEEE 338-1987

* gQononHsieT cTaHKapT IEEE 308 B o6naCTm
nepmorM*ecKoro HaA3opa

* Kp4Teptw npoeKTMpOBaHMl5 M 3KcnnyaTa"Lt44 gns'

npoaegeHmR nepMoM4'ecKxx cn6lITaHHL4 KaK qaCTI

nporpaMM6i: HaM3opa

* (yHKt4UOHaflbHbie mIcnblTaHIR, npOBepK .,

BepHw¢AKat4I15 Kanf6pOBK H H3M epeHMR BpeMeHHbIX
napaMeTpoB C LeJibto fnPOBepKM 3KCnnyaTa4LiHOHH61X
xapaKTep4CTMK CMCTembl 6e3onacHocTj

* He oxsaTmiBaeT TexHwiecKoe o6cny)KMBaHme m peMOHT
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IEEE Std 338-1987

* Supplements-IEEE-Std'308 in areas of periodic
surveillance

* Design and operational criteria for periodic
testing as part of surveillance program'-

* Functional tests, checks,' calibration verification
and time response measurements to verify
safety system performance

* Does not address maintenance
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;re I4- HOpMaT1IBHoe pyKOBOACTBO 1.1 1 8,
PegaKncv 3

* MeToj COOTBeTCTBt15I

Tpe6oBaHMIM K
nepmogmqeCKHsM

mCn6lTaHIM -M-

3newrpwieCKWX CICTeM l

CHCTeM 3aLL"ITb1 -'

* PeKoMeHgyeT IEEE Std _n ',]
338-1987 c
He3Ha4HTen6HbIMW

t4CKnJOqLeHLI5IMLH
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w4 Regulatory Guide 1.1 18, Revision 3
u.n

* Method for periodic testing of the electric
power and protection systems

* Endorses IEEE Ii
Std 338-1987,
with minor CA
exceptions
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AH an u 3 epAHH'4Horo oTKa3a

* CTaH/~apT IEEE 379-1988, "flpnlMeHeHIe
cTaHgapTa IEEE gnq KplTepiq eg/4HI44Horo
OTKa3a K CNCTeMaM 6e3onaCHoCTm aTOMH61X
CTaHLI411 --

* HOpMaTMBHOe PYKOBOACTBO 1.53, "mlptMeHeHme
KPHTepm*I egMHL14HOro OTKa3a K CHCTeMaM
6e3onacHocTm aTOMH61X CTaHLt4m'I"

July 28 - August 1, 2003 E-85

Single Failure

* IEEE Std 379-1988, "IEEE'Stan'dard Application
of the Single-Failure Criterion to''Nuclear Power:'
Generating Station Safety Systems"

* Regulatory Guide 1.53, "Application of the
Single-Failure Criterion to. Nuclear:Power Plant
Protection Systems"
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CTaHAapT IEEE 379-1988

* Kp4Tept4A egWHHMHoro OTKa3a (KEO)
nlpMMeHMTefl6HO K 3.1eKTpL4'ieCKKM C14CTeMaM,
Kfn 14 aBTOMaTHKe C4CTeM 6e3onaCHoCT1

* PeKoMeHgaL wH no KEO, OTKa3aM 4 MeTo[aM
alanM3a

July 28 -August 1, 2003 E-87
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IEEE Std 379-1988

* Single-failure criterion (SFC) for the electrical
power, instrumentation and control portions of
safety systems

* Guidance for SFC, failures, and analysis
methods
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- HopMaTHBHoe pyKOBoACTBO 1.53

* PeKOmeHgyeT cTaHgapT IEEE 379-1974 B
KaqecTBe npmeMneMoro MeToga BbinOnHeHtH4H

Tpe6oBaHHi K5IP oTHoCiiTenbHo COOTBeTCTBI4F
Kp14TeptIF eL4tHt4'HOrO oTKa3a gnJ aTOMHbtX

CTaHLI4t

* np1oHtMaeT 1oCKntoqeHo*F, RacaiowLiecn
cnoCo6HocTM o6Hapy)KeHwI egMH14LHoro

OTKa3a u Tpe6oBaHmA, pa3geneHMF1

July 28 - August 1, 2003 E-89

Regulatory Guide 1.53

* Endorses IEEE Std 379-1974 as an acceptable-
method for meeting'NRC's requirements for
satisfying the single-failu're criterion in 'nuclear
power plants

* Takes exceptions to clarify single failure
detectability and separation requirements

July 28 -August 1 .2003 EE-90



jTmnOBbie mCnbITaHII1I o6opyAoBaHM.s

* CTaHgapT IEEE 383-1974, "CTaHgapT IEEE
gJAn Ti~nOBbiX tCflbTaH1H41 3.neKTpuCqeCKHX

Ka6eneA, CpaWUA4BaHIH14 B nl0JeBbIX yCnOBHIX
14 3neKTp14LeCK4X coe"emw imacca 1 E gnq
aTOMHblX CTaHL~4"_""S

AL'i

July 28-August 1. 2C03 E-91

Type Testing

* IEEE Std 383-1974, "IEEE Standard for Type
Test of Class 1 E Electric Cables, Field Splices
and Connections for Nuclear Power
Generating Stations"

July 28 - August 1, 2003 E-92



. ~CTaHpapT IEEE 383-1974

* PYKOBOAqCTBo no pa3pa6oTKe nporOaMMbI 'AnIJ TWnOB61X
MCfl6TaHMI Ka6eneAi, cpaL4A4BaHiM B noneBblX
YCnos14.qX Ka6eneA m 3neKTpm4eCKMX qCoe/JJHeH"t4 Am
nony'eHtI.l KOHKpeTH61X pe3Y16TaTOB THfnOBbIX
mcmmlaHUM

> OTHOCHTC.K MOHTa)KY Ka6enel B nOneBBIX yCnOBi5X, HO
MO)KeT 66bT 6ICnon6b30BaHO gn KBanumcmKaLiM BHyTpeHHelI
3neKTpOnpOBO9KM

* )onOnHIeT CTaHgapT IEEE 323-1974

July 28- August 1, 2003 E-93

+4 REQ. ' . .-

IEEE Std 383-1974

* Guidelines for developing a program to type test
cables, field splices and connections to obtain
specific type test data

> Pertains to cable field installation, but may be used
for the qualification of internal wiring

* Supplements IEEE Std 323-1974

July 28 - August 1, 2003 E-94
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3neKTp94ecKas Hl93aBHC[4MOCTb 14

pa3AeneHme

* CTaHgapT IEEE 384-1974, "TfnOBbie
Kp1LTepUI4& He3aB14CL1MOCTH 3neKTp"qeCKoro

o6opygoBaHw1 M LkeneiA Knacca 1E"

* HopMaTMBHoe pyKOBOACTBO 1.75, Pep. 2,
"014304ecKaR He3aBMCMMOCT6 3neKTpwqecK14X

CCTeM" _ _

1.

-II

July 28 - August 1, 2003

Electrical Independence
and Separation

* IEEE Std 384-1974, "IEEE Trial-Use Standard
Criteria for Separation of Class 1 E Equipment
and Circuits"

* Regulatory Guide 1.75,
Revision 2, "Physical l
Independence of
Electric Systems''

E-95
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CTaHAaPT IEEE 384-1974

* Tpe6oBaHwl He3aBMCt4MOCTU npHMeHMTeJl6HO K
LfenlHM I o6opygoBaHLIo Ct4CTeM uacca 1E

* KpMTeptm He3aBHCcMOCTM, co6rnogeHme KOTOpblX
MO)KeT 66ITb MOCTmrHyTO nyTeM 4rn3t4-eCKOrO
pa3eeneHHi U 3lneKTpwmeCKOI LO3O11I"U M366ITO4HbIX

genek u o6opy/9oBaHL - .

* OnpeeneHme I366ITO4HOCTW He paccMaTpt4BaeTCSi

July 28 - August 1, 2003 E-97

4t 1UOv4 ,o

I'EEE Std 384.1974

* Independence requirements of circuits and
equipment in Class 1E systems

* Criteria for independence achieved by
physical separation and electrical isolation of
circuits and equipment that are reedunda'nt-

* Does not address'the determination"'of what is
considered redundant.. .; ;
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HOpMaTNBHOe pyKOBOACTBO 1.75,
Pe. 2

* CTaHgapT IEEE 384-1974 peKoMeHgyeTCq C
MHOrOqMCfneHH61MM "C £qeHI5MI, TaKIMM KaK:

> Xo6aBKa pa3Bq3blsaiuero yCTpOlCTBa gnJP tCcKriotieHl45I
npMBegeHI4.1 B geACTB13e OTKnto4aiOuAmx YCTPOACTB TOll6KO
TOKOM nOBl~lpex)leHU

> He cJiegyeT paccMaTP14BaTb 3a6noK14poBaHHyto
meTannmiecKylo onneTKy, COgep)Kal..y[O Ka6enb, B KatleCTBe
KaHana gn1 BHYTpeHHeA npoKna9KW

> CB513aHHbie KOHTYP61 gOnJ1(Hbl OTBe3laT6 Tpe6OBaH1IiM K
cxeMaM Knacca 1E

> 3anpelteHbl cpaul,4BaHMSl Ka6enek B KaHanax gn.l
BHyTpeHHeA npoKmaalKl

July 28-August 1. 2003 E-99
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Regulatory Guide 1.75, Revision 2

* IEEE Std 384-1974 is endorsed with numerous
exceptions such as:

> Isolation device supplemented to exclude
interrupting devices actuated by fault current only

> Interlocked armor enclosing cable not a raceway

> Associated circuits must meet requirements for
Class I E circuits

> Cable splices in raceways prohibited

July 28-August 1, 2003 E-100
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3aLLiMTa o66pygOBaH~n

CTaHgapT IEEE 741-1997, "ThnoBble KpiMTepimu
IEEE gJnm 3aLLHT6i 3HepreTw4ecKKlx CHCTeM iI
o6opyAoBaHsI Knacca IE aTOMHbix cTaHLALH"M

July 28 -August 1, 2003 E-101

Equipment Protection

* IEEE Std 741-1997, "IEEE Standard Criteria'for.... - . ~ ; . I..........

the Protection of Class 1 E Power System's' 'and
Equipment in Nuclear Power G'enerating
Stations"''

July 28 -August 1, 2003 E-1 02



CTaHgapT IEEE 741-1997

* Tpe6oBaHwL K 3aUAHTe AM 3neKT~p4eCKWX CMCTeM H
o6opy/oBaHMM Knacca IE

* 3aUAMTa OT 3neKTpHm'eCKK4X 1 MeXaHMIeCKHX
noBpe)KreHMA wnm oTKa3oB, KoTopbie MoryT nPOi13OL4TH
B TeqeHte neptoga BpeMeHM, 6onee KopoTKoro, 4eM
Tpe6yeTc5I mn gAeACTBH5 onepaTopa

* Tpe6oBaHHs K tCfl61TaHMHIM H HaA30py

* He BKnioqatOT "cjH3HecKxx" npoeKTH6IX Tpe6oBaHWL4
p1 15 3aLLtHTbI OT TaKHX CO66ITH4, KaK no>Kap, nareHte
rpy3a 1 T. A.

July 28-August 1, 2003 E-103

0, agoQ,

IEEE Std 741-1997

* Protection requirements for Class 1 E power systems
and equipment

* Protection from electrical and mechanical damage, or
failures that can occur within a period that is shorter
than that required for operator action

* Testing and surveillance requirements

* Does not cover physical design requirements to protect
against events such as fire, dropped load, etc.
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4 MOHTa 'C KYKMy'n19TOpHb-X 6aTape"i

CTaHqapT IEEE 484-1975, "PeKoMeHgyeMbie
IEEE npaBm'nIa npoeKThpoBaHu 14.q MOHTa)a-
BeHTLnt4JpyeMbiX CBIIH40OBO-KICnlOTHbIX
aKKyMyn1ITOpHbiX 6aTapem gn . .
mIlcnfb3OBaHMls B
CTaL~L10HapHb1X
YCcnOB4RHX "

July 28 - August 1, 2003 E-105

w' Installation of Batteries

IEEE Std 484-1975, "IEEE Recommended-
Practice for Installation Design and
Installation of Vented Lead-Acid Batteries for
Stationary Applications"

July 28 - August 1, 2003 E-10E-1 06
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CTaH~apT IEEE 484-1975

* KpiTepmM, KoTopbIe 9o0)KHbI t1cnOlb30aTbaIcI npm
xpaHeHLM, pa3MeumeHWH, yCTaHOBKe, BeHT~niJLIH,

OCHaLieHmt4 npm6opaMm, npegBapHTen6HoAi M

OKOHqaTenbHOA C6opKe I 3ap5qKe BeHTt4nJ1pyeMbIX

CBWHLOBO-KMCJ1OTHbiX aKKyMyJ1S1TOPH6IX 6aTapeti

* PeKOMeHgYOTCS gnS mcnon63oBaHIsc CO TaHapTamm

IEEE 485 m IEEE 450

July 28 - August 1, 2003 E-107

IEEE Std 484-1975

* Criteria for storage, location, mounting,
ventilation, instrumentation, preassembly,
assembly and charging of vented lead acid
batteries

* For use with IEEE Stds 485 and 450

July 28 - August 1, 2003 E-1 08
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; ABapIMHbie AH3enb-reHepaTopb1

* CTaHgapT IEEE 387-1984, "ThnoBble KpMTepI4I IEEE
9nJ1 9t3en6-reHepaTopH61x yCTaHOBOK, t4cnon63yeM61X
B Ka4eCTBe pe3epBHoro 3neKTpoCHa6)KeHI4SI gJR
aTOMH61X CTaHLA4"

* HopMaTHBHoe PYKBO1ACTBO 1.9, PegaKIA4L* 3, "B616op,
npoeKTHpOBaHle, KBanfmcpmKKa45I tI tCflbnlTaHM'A
aBapt41HbIX 9143eJ1b-reHepaTopHb6x yCTaHOBOK,

mcnOnb3yeMblX B Ka'eCTBe BHYTpeHHHX CHCTeM
3neKTpocHa6)KeHI4.1 Knacca IE aToMHbIX CTaHLj4Wii

* ANSI/ASTM D975-94, "ThnoBbte TexHui4ecKi4e ycnoJBL
A3J1 g143en6Horo TonnfiBa"

July 28 - August 1, 2003 E-109

Emergency Diesel Generators

* IEEE Std 387-1984, "IEEE Standard Criteria for Diesel'
Generator Units Applied as Standby Power Supplies for
Nuclear Power Generating Stations" 7'

* Regulatory Guide 1.9, Revision 3, "Selection, Design,
Qualification, and Testing of Emergency Diesel
Generator Units Used as Class 1E Onsite Electric Power
Systems at Nuclear Power-Plants"

* ANSIIASTM D975-94,'''Standard Specification'for Diesel
Fuel Oils"

July 28 - August 1, 2003 E-110
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CTaHAapT IEEE 387-1984

* JgononHqeT CTaHgapT IEEE 308 3a
CLieT nOBbIweH MA Tpe6OBaHMA K

M143enb-reHepaTopHbIM YCTaHOBKaM

* jaeT KpITepmtL npOeKTHPOBaHIq M

ycnoBIsI mcn6ITaH4MA rH3en6-
reHepaTOpH6IX yCTaHOBOK,

mCflOnb3yeMbIX B KaqeCTBe

pe3epBHbIX MCTO4HIKOB

3neKTpocHa6>KeHI45 Knacca 1E

July 28-August 1, 2003 E-111

'As RIO,,4

'4r IEEE Std 387-1984

* Supplements IEEE
Std 308 by amplifying
requirements for
diesel generator (DG)
units

* Provides design and
test criteria for DG
units as Class 1E
power supplies - -

July 28 - August 1, 2003 E-1 12



*;HOPMaT14BHoepyIKOBOACTBO 1.9,

vy 8 Pe-alaK4Hsi 3

* PYKOBOACTBO 9nJ1 AU3enb-reHepaTOPH61X YCTaHOBOK,
icnOn6b3yeMbtX B KaieCTBe.aBapt4IHbIX &1CTOLHU4KOB nflTaH"H Ha
nnoutagqKe

* OnpeAensreT AOCTaT04HYIO MOU4HOCT6, KBanHC)1c3Ka4tito,
HaAe)KHOCTb U pa6oTOcnoco6HOCT6 An.J npoerKTH6x aBapui

* PeKOMeHAYeT CTaHAaPT IEEE 387-1984 Co CnegyFOLUXMmm
M4CKJ11OMeHJlMM:

> npoeKTHcre rpaHM1.1bi 6e3onacHocTm

> nlyCKoBbie XapaKTeplCT&KI U XaPaKTePHCTMKM BblXOa Ha MOU4HOCT6

> Bo3MOX(HOCTm npoBeAeHHR UCFlblTTaHHU H KOHTPOnJ (HaA3opa)

> KateCTBO 3neKTPo3Heprum

July 28 - August 1, 2003 E-113

* _ 0 .

w Regulatory Guide 1.9, Revision 3

* Guidance for DG units used as onsite emergency
power sources

* Defines sufficient capacity, qualification, reliability
and availability for design basis accidents

* Endorses IEEE Std 387-1984 with exceptions
including:
> design safety margins

> starting and load-accepting capabilities

> testing and surveillance features

> power quality

July 28 - August 1,'2003 E-1 14
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14 0 isn Ha 480 B H CHCTeMa
.)IH3Heo6ecneLieH H

nepemeHHoro TOlK Ha 120 B

* CTaHgapT IEEE 944-1986, "PeKoMeHgyeMbie
IEEE npaBLina 3KcnnyaTaL"i4m 14 i4cnb1TaHH"i
I4CTOLIHI4KOB 6ecnepe6o0Horo nL4TaHLH (lfn)
Anin aTOMHbIX CTaHLAM4"1

July 28 - August 1, 2003 E-115

',,,

480 V Uninterruptible Power Supplies
(UPS) and 120 V Vital AC Power System

* IEEE Std 944-1986, "IEEE Recommended
Practice for the Application and Testing of
Uninterruptible Power Supplies for Power
Generating Stations"

July 28 - August 1. 2003 E-1 16



C CTaHiaPT IEEE 944.1986

* ICT04HwK 6ecnepe6OUHOro nlTaHU4 HU3KOrO HanpRfKeH 59

* nonynpOBOgHMKOBbIA CTaTtI eCKUU n peo6pa3oBaTen6

nepemeHHoro ii nOCTO.9HHOrO TOKa C HaKonITeneM

3neKTpo3Heprmm nfOCTO5IHHOrO TOKa

* t4HqjOpMaLA9 0 Harpy3le, YCnOB.X o6cxnYX )KBaHIUrn, Tpe6OBaHHUI
K 3KCnnYaTaLTHOHH61M nOKa3aTenSM U KOHTPOn6H6lM
mCnblTaHm15M o6paTHoro npeo6pa3oBaTenR

* He paccMaTPMBaeT aKKyMynJ9TopHbie 6aTapeti

Wunu 3aPRAHble yCTpolcTsa CT a

July 28 - August 1, 2003 E-117

RIG

IEEE Std 944.1986.

* Low-voltage'UPS

* Semiconductor AC and DC converte'r systems
(static) with DC electric'energy storage '
capability

* Load information, service
conditions, performance
requirements, and routine
inverter testing

* Does not cover batteries or chargers t

July 28- August 1, 2003 E-118
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npoeKTIlpoBaHme CHCTeM
3neKTpocHa6mKeH4R

n0CT0.9HHOr0 TOKa

* CTaHgapT IEEE 946-1985, "PeKoMeHgyeMbie
npaBtna IEEE gnS npoeKThpoBaHI1S
BCnoMoraTen6bH6X CHCTeM 3.neKTpOCHa6>KeH Mq

nOCTO5IHHOrO TOKa, BaKH6lX gnS 6e3onacHocTII,

gin1 aTOMHbtX CTaHLAMHV

July 28 - August 1, 2003 E-1 19

Overall System Design of DC Power
System

* IEEE Std 946-1985, "IEEE Recommended
Practice for the Design of Safety-Related DC
Auxiliary Power Systems for Nuclear Power
Generating Stations"

July 28 - August 1. 2003 E-1 20
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CTaHgapT IEEE 946-1985
*99*.

* PaccMaTPHBaeT KOMnOHeHTbI BCnOMOraTeJ1bHbIX

CICTeM 3JleKTpOCHa6)KeHII flOCTO5HHorO TOKa, B TOM
'wcne CB14HLAoBbie aKKYMynJTOPHbie 6aTapem,
CTaTH~ieCKme 3apq9Hbte yCTpOHCTBa 1

pacnpegenHTen6Hoe o6Opy~oBaHme

* 06ecneqHBaeT peKoMeHgau,gnsq Bbt6opa
Kont4qeCTBa TnIOB o6OpyAoBaHHs1, muacca
06opyAoBaHtiq, cxeM pa3BO9KH, Kfn, CMCTeM
ynpaenefwf H 3aLI14Tbl

July 28-August 1,2003 E-121

Q.4R'' 
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IEEE Std 946-1985
9999

* Components of DC p'ower systems, including
lead storage batteries, static battery chargers,
and distribution equipment

* Guidance for selecting the quantity and types of
equipment, the equipment ratings,
interconnections, instrumentation, control and
protection

July 28 -August 1, 2003 E-122



TexHuiecKoe o6cny)KMBaHie H
3ameHa aKKyMynSITOpHb1X 6aTapeH

* CTaHgapT IEEE 450-1975, "PeKoMeHqyeMbIe
npaswna IEEE no TeXHt4LieCKOMY
o6cny)K&IBaHHFo, t4CnbITaHtII.M 1 3aMeHe

6onbWLix CBIHI4OBO-KtCJnOTHbIX
aKKyMynJlTOpHbIX 6aTapem-, npegHa3HateHHbIX

giJ1q reHepaTOPH6IX CTaHL4L4 t4 nOrCTaHLAMN

July 28-August 1, 2003 E-123

Battery Maintenance and
Replacement

* IEEE Std 450-1975, "IEEE Recommended
Practice for Maintenance, Testing, and
Replacement of Large Lead Storage Batteries
for Generating Stations and Substations"

July 28-August 1, 2003 E-124
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CTaHsapT IEEE 450-1975

* 06ecnetsBaeT TeXHtLieCKoe o6cnywmeaHme, a
TaK)Ke nnaH-rpacfIK H MHCTp~yKLAUt4 kcnfbTaHI1

c Luenbbo onTHMM3aL~ C cpOKa "cny)K6bl M';
3KCnnyaTa LTU40HHb6X xapaKTepliCTLIK

CTa"LHOHapHbIX BeHTnJ1MpyeMbIX CBLHI4OBO-
KICnOTHbIX aKKyMyJSlTOpHbIX 6aTapeA,

i4cnonb3yeMbIX Wn1 pe3epBHoro
3neKTpocHa6)KeH NW

July 28 - August 1, 2003 E-125

IEEE Std 450-1975

* Provides maintenance, test -

scheduleslprocedures to optimize life and
performance of permanently in'stalled ve'nted
lead-acid storage batteries used for standby
power applications

July 28 - August 1, 2003 E-126
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OnpeAeneHme pa3MepOB
aKKyMyn5TOpFlblX 6aTapem

* CTaHgapT IEEE 485-1997, "PeKOMeHgyeMbie
npasiuna IEEE grnq onpegeneH 145 pa3mepoB
CTMALOHaPHUIX CB4HLAOBO-K1C4nOTHbIX

aKKYMynlTOPH61X 6aTapeW"

y 2...

July 28 - August 1, 2003 E-127
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+ 0, Battery Sizing

* IEEE Std 485-1997, "IEEE Recommended
Practice for Sizing Lead-Acid Batteries for
Stationary Applications"

July 28 - August 1, 2003 E-1 28



CTaHkapT IEEE 485-1997

* 06uee pyKOBO9CTBO no npoeKThpOBaH4IIO, BBOr4y B

3KcnnyaTaw4Io 14 TeXHULieCKOMY o6cnyzsBaHwo
CBHHLAOBO-KHCnOTH6IX aKKyMynITOPH6IX 6aTapem

* YKa3bIBaeT, KaK onpegenqeTc5I Harpy3Ma nOCTO.9HHOrO

TOKM pa43Mepbl CBHHLAOBO-KICnOTHO,,

aKKyMyn5ITOpHoi1 6aTapem, npeAHa3HaqeHHoM gnJ1

mcnofn63OBaHM*q B CTaLAMOHapH61X yCnOBw*ix npt4

nonHOI Harpy3Ke

* npt4BO9.9TCs1 HeKOTOPble. 4aKTopbI nSi BbI6opa

3neMeHTOB 6aTapeI.

July 28 - August 1, 2003 E-1 29

MIEEE Std 485-1997

* General guide to designing, placing in service,
and maintaining a lead acid batteryinstallation

* Specifies how to define the DC load and size' a
lead acid battery to supply a load for stationary
battery applications in full float operations

* Some cell'selection factors are given'

July 28- August 1, 2003 E-1 30



3KcnePTM3a3neKTpwieCKKoH CHCTeMbi

3PC, nOMaHHoro B epeBpane 2001 r.

CtrcTeMa HlOpManbHrO 3neKTpocHa6)KeHt4sI nepemeHHoro
TOKa YCTaHoBKm no npoL13BocTBy MOKC-TonnMBa (YnlMT)

> pQBa oTrenJ1bHblX nflTaH 1H HanpqnKeHHeM 13,8 KB Kawgoe

> AsBa TpaHcc3opMaTOpa 100% npoH3Bo9HTenbHocTt1, KaW)61bIu C
3neKTpwmeCKOA WHHOA HanprnKeHmeM 4,16 KB

> ABTOMaT14leCKOe nepel(peCTHoe COegH1HeH e WlH 4,16 KB B
cnyqae nOTepm nHTaH HS

> JgOnOnHfTenbHbie nonepeJHbie CBR3H WIH 480 B gnq
TeXHwqeCKoro o6cny)KHBaHMH

> CnpoeKumpOBaHa B COOTBeTCTBIM1 CO CTaHgaPTOM
IEEE 765-1995, "CTaHgapT npegnO'THTenbHoro
3HeproCHa6)KeH W5 AnS aTOMH6IX CTaHLI1 ", KaK He
OTHOC5uI~tafCH K OCCK

July 28-August 1, 2003 E-1 31

Review of the CAR Submitted
February 2001

* MOX Normal AC Power System
> Two separate 13.8 kv feeds

> Two 100% capacity transformers each with 4.16 kv
bus

> Automatic 4.16 kv bus cross-connect on loss of feed

> Additional 480 v bus crossties for maintenance

> Designed to IEEE Std 765-1995, "Standard for
Preferred Power Supply for Nuclear Generating
Stations," as non-principal SSC

July 28 - August 1, 2003 E-1 32
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OcHOBHan opAHonUHeMHaSI- cxema
3HeprocHa6NceHmsI YnMT

i3,8KV 13iKV
-NORMAL FEED I NORMAL FEED 2

13.8KV.4.16KW-- 13.8KV-4.iSKV

U 4.16KV NORMAL . 4.16KV NORMAL . ]
y SWITCHGEAR BUS I SWrTCHGEARBUS2 y

SA DBYIESEL '.SV 48V -BSTE' T STANDBY DIESEL

GENERATOR ) ) GENERATOR 2
UTILITY D i UTILITY i 1

BUSI o - BU52

[ DIESEL GEN BLDG DIESEL GEN BLD
y EMERGENCY BUS A - EMERGENCY BUS BY

1 A~ k A ~A

EMERGENCY y y 9 9 9 EMERGENCY
DIESEL J DIESEL

GENERATOR A KV 6 6 GENERATOR B
4.16KV-480V 4 e.16KV.480V

HD EXHAUST FAN HD EXHAUST FAN
TRAIN A TRAIN B

480V EMERGENCY BUS A 480V EMERGENCY BUS B

July 28 -August 1, 2003 E-133

j ' MOX Fuel Fabrication Facility
Main One-Line Diagram

13.8KV 13.8KV -

-NORMAL FEED 1 NORMAL FEED 2 2 -

13.8KV-4.16K; T 13.8KV-4.t6KV
4.16KV NORMAL 4.16KV NORMAL' ' . . -

SWITCHGEAR BUS I SWITCHGEAR BUS 2 Y -

BUS TIE

STANDBY DESEL Jl 4.16KV - 480V.. 7 STANDBY DESEL
GENERATORI GENERATOR2

UTILITY -7 ¢ UTILITY.

BUSi BUS2
DIESEL GEN BLDG DIESEL GEN BLDG

EMERGENCY BUS A EMERGENCY BUS BY

EMERGENCY DI . . T . MERGENCY

GENERATOR A 5 . GENERATORB
4.16KV .480VT, ) 416KV.4S0V

HD EXHAUST FAN HD EXHAUST FAN 2
TRAIN A --- TRAIN B ,

480V EMERGENCY BUS A .. . 480V EMERGENCY BUS B
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4tH RIO0 3K cnepTI3a 3JeKTpwieCKOI1 CNCTeMbi

*4r 3PC, nopaHHoro B 1coelpane 2001 r.
(npooAnzKeHme)

Pe3epBHas CHCTeMa 3neKTpocHa6>KeHwS nepemeHHoro TOKa YnMT

> )gBa oTRJenbHbIx pe3epBHbIX Au13enb-reHepaTopa HanprnKeHmeM 4,16 KB

> JQBa lucTo04HHKa 6ecnepe6ouHoro nfTaHu4 120/208 B
> npu noTepe BHewHero nfiTaHli5 u oTKa3e nepeKilot4eHus

o6ecne4liBaeT 6e3onacHbWA OCTaHo3 TOXHonorrmeCKoro npoLecca

> CHCTeMa, He OTHOCfl1aSmCR K OCCK, cnpoeKTwPoBaHHaH c y'eToM

IEEE RP 446-1995, 'PeKoMeHjAyeMbie npasuna TexHWKW 3KcnnyaTaL~IiH Ans
aBapMMHbIX U pe3epBHbIX CIICTeM 3HeproCHa6NKeHms, npeAHa3Ha4eHHblX
An1n npOMblWneHHOrO U KOMMep4eCKOrO mCnOnb30BaHlIR"

> HaouoHanbHan nPoTHBonofKaPHaH accot.1maLmqu (HnlnlA) 110, "CTaHliapT
AnR aBapmRHb1X U pe3epBHbIX CHCTeM aHeproCHa6KteHif"

July 28-August 1. 2003 E-135
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°o Review of the CAR Submitted
February 2001 (continued)

* MOX Standby AC Power System
> Two separate 4.16 kv Standby Diesel Generators

> Two 120/208 v UPS

> On loss of offsite feed and failure of transfer,
provides for safe shutdown of process

> Non-PSSC designed to
>> IEEE RP 446-1995, "Recommended Practices for Emergency

and Standby Power Systems for Industrial and Commercial
Applications"

> National Fire Protection Association (NFPA) 110, 'Standard for
Emergency and Standby Power Systems"
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3KcnePTH3a 3neKTp"MleCKO0'' CHCTeMbi

w 3PC, iOJ iHHOrO B ienpaine 2001 r.
(npopon)KeHke)

CHCTeMa aaapiu' oro 3 eKTpocHa6 KeHm5 nepemeHHoro
TOKa YnMT

> ABa OT/enbHbIX, pe3epBHbtx aBapHAHbIX AH3enb-reHepaTopa
HanprnKeHmeM 4,16 KB

> qeTbipe 1CTO4H4Ka 6ecnepe6OAHoro nHTaHul 480 B

> ABa 14CTOLIHI1Ka 6ecnepe6oAHoro nflTaHI14I 120...

S npm noTepe gpyrmx HCTOLIHHKOB OCyL4eCTBna1OT nfTaHtie OCCK

> CnpoermipoBaHa B COOTBeTCTBHI CO CTaHgapTaMm IEEE,
TaKHMH KaiK 308-1991 u 387-1995, B KateCTBe OCCK
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Review of the CAR Submitted
February 2001 (continued)

* MOX Emergency AC Power System
9 Two separate, redundant 4.16 kv Emergency Diesel

Generators

9 Four 480 v UPS

> Two 120 v UPS

> On loss of other sources, provides power to PSSCs

9 Designed to IEEE standards such as IEEE Stds 308-
1991 and 387-1995 as PSSC
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4 o 3KcnepTM3a 3neKTpLieCKoI CMCTeMbi

* 4i 3PC, nlOAaHHorO B ctespane 2001 r.
(npogon3KeHue)

C4CTeMa HOpManbHOrO 3neKTpocHa6)eH SI
nOCTOqHHorO TOKa YnMT

> JBe oTgenfHbIx aKKymyn.9TOPH61X 6aTapem no 125 B, KaKaq
C 3apqgHbIM YCTpOACTBOM

> 06ecnequsaBoT nfTaHme gnL ynpaeneHuI BblKnaIoqaTeJn1Mm u
HarPy3OK nOCTOqHHorO TOKa

> CnpoeKTmpOBaHa B COOTBeTCTBMH CO CTaHgapTOM IEEE 485-
1992 gonq onpegeneHu. Tpe6yeMblX pa3MepOB 6aTapeh KaK He
OTHOCfi~IeMCRi K OCCK
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Review of the CAR Submitted
A February 2001 (continued)

* MOX Normal DC Power System

> Two separate 125 v batteries each with a charger

> Provides power for breaker control and DC loads

> Designed to IEEE Std 485-1992 for battery sizing
as non-PSSC
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Rio 3KcnepTH3a 3neKTp~m'eCKOH CNCTeMbi

*41f 3PC, nOAaHHoro B ceBpaEne 2001 r.
(npoAornxeHue)

C*H CTeMa asapt4i4Horo 3neKTpoCHa6)KeHI145
nOCTOqHHOrO TOKa YnMT

> jQBe OT/e6nbIibHX, ti3661TOqHbiX aKKyMynITOPHbIX
6aTapet4 no 125 B, Kaxw~aq C 3apq9HbiM YCTPOACTBOM

P 06ecneqt4BaeT ntITaHme pnn ynpasjieH~q
aBapmMHbIMt4 BbIKj1FO'aTenSMt4, asapmiHoro

OCBeuAeHt45I u4 OCCK

> CnpoeKTtmpOBaHa B COOTBeTCTBtI4M CO CTaH~apTaml4
IEEE, TaKHMM KaK IEEE 308-1991 t4 485-1992, B
KaqeCTBe OCCK

July 28-August 1, 2003 E-141

-Review ofthe CAR Submitted
%.February'2001 (continued)

* MOX Emergency DC Power System
> Two separate, redundant 125 v batteries each with

charger

> Provides power for emergency breaker control,
emergency lighting, and PSSCs

P Designed to IEEE standards such as IEEE Stds 308-
1991 and 485-1992 as PSSC
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CHCTeMa 3neKTpocHa6NceH sM
nOCTOSIHHOrO TOKa Ann YnMT

480 B
lP. TOKa _ AKK. 6aT.

, 125B
- AKK. 6aT.

125B

480 B
net. TOKa

eo)

0)

I
PacnpegenmTenbHblU UIHT KOHTyPa BPacnpeAeniTe~nHbI1 L1UHT KOHTypa A
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*,c; % *Ea

MOX Fuel Fabrication Facility
Emergency DC Power System

480 V AC 480 V AC
- 125V
- BATTERY

()
I

- 125V
; BATTERY

I
TRAIN A DISTRIBUTION PANEL TRAIN B DISTRIBUTION PANEL
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9r .

3anpoc KRIP Ha ;npeACTasneHe
pononHNTenbHON .HHopMagUM

* 24 5HBapq 2001 r. - nflCbMo KflP Kopnopaptiti Duke Cogema Stone
& Webster (DCS)
> I4CKJI11tleHN5 HOpMaTHBHorO PYKOBOACTBa K CTaHapTam IEEE

Tpe6y1OT paCCMOTpeHUq OCHOBH6lXBOnpoCOB 6e3onacHocTH

> Kopnopai.ti DCS cfnonO63oBana CTaHrapTlI IEEE B KateCTBe OCHOB
npoeKTIpOBaHMR, XOT5 cTporoe co6nfOAeHue CTaHtapTOB He
FBnJnReTCRTpe6oBaHmeM 10 CFR 70

25 anpens 2001 r. - CoBeuwaHHe nepcoHana KflP cnpe~cTaMBTenaMm
KopnopaqLiH DCS

> CeMHNHeBHblH 3anac TonnilBa TOn6KO AS OAHoro aBapMIHoro
Au3enb-reHepaTopa (Agr)

> OcTaeTCs9 He5CHb[M co6n Oc eHHe HOpMaTHBOB H CTaHgapTOB/
4nOflb30oBaHIe HecornaCo0aHHbIX CTaHEapToB IEEE

> He paccMaTPNBanu4Cb TexHmqecKoe o6cny)KBaHme H i4CnblTaHu5

July 28 - August 1, 2003 E-145

.,-

NRC Request for Additio'nal
'Information

* January 24, 2001 - NRC-letter to Duke Cogema Stone &
Webster (DCS)
> Regulatory guide exceptions to IEEE standards require

underlying safety issues to be addressed
> DCS committed to IEEE Stds as its design bases although

adherence to standards not a 10 CFR 70.requirement,

* April 25, 2001 - StaffIDCS meeting
> 7 day fuel supply for only one emergency diesel generator

(EDG) .,

> Commitmetnt to codes and standards unclear use of
unendorsed IEEE standards ;.-

> Maintenance and testing not addressed

July 28 - August 1, 2003 - E-1 46



L

3anpoc K5IP Ha npeAocTasneHue
w AononHNTenbHoI HHcOopMaLUU

(npoAon)KeHue)

* 21 MIOHH 2001 r. - 3anpoc Ha npegocTasneH~e
onOnHO1TeJnbHOL1 I4HcoopMaLtI44

> CeMW9HeBH6lA 3anaC TOnnlHBa TonbKO Ann1 OgHoro AJr

> He paCCMlaTPBan1HC6 TexHwqecKoe o6cnyWIuSaHle w
mCn6lTaHlr-1l

> OCTalOTCs9 HelCH16M1I OCHOBbW npOeKTmpOBaHFR lgnq Iwlfsn t
3neKTpjl'eCKKX CNCTeM nOCTO5IHHOrO TOKM

> Pacxo)KgeHlR Mem>Kgy CTaHlapTaMm IEEE, IClolnb3yeMblMl B

3PC, u COOTBeTCTByIOUulMN CTaHlgapTaMm u HopMaTHBH6IMM
pyKoB0oCTBaM4, ogo6peHHblMl KSJP

> OCTaeTCq HeRCH61M co6noAeHme HOphiaTNBOB H CTaHgapTOB

July 28- August 1, 2003 E-147

NRC Request for Additional
I r-Information (Continued)

* June 21, 2001 - Request for additional
information
> 7 day fuel supply for only one EDG

> Maintenance and testing not addressed

> Design basis for UPS and DC systems unclear

> Differences between IEEE standards used in CAR
and corresponding NRC endorsed IEEE standards
and regulatory guides (RGs)

> Commitment to codes and standards unclear

July 28 - August 1. 2003 E-148
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OTBeTbI DCS Ha BOn1pOCbi KSIP

31 aBrycTa 2001 r. - OTBeT DCS.-

> Kagykii AJr 6yAeT I1MeTb He3aBHCHMbIf Jonrocpo4Hb1A 3anac
Tonnusa'

> DCS co6mnOaeT CTaHcapTbl IEEE, TaKHe KaK 338-1987,765-
1995,450-1995 u 387-1995, B O6nacTH TexHImeCKOrO
o6cnyWKUBaH14n H mCnblTaHMI

> DCS co6ntoAaeT CTaHgapTbl IEEE 944-1986 u 946-1992

> DCS nP4HHna BO BHHMaHme 3H1IaTmTebHbie paCXO)KcAeHHqI
Mexcgy CTaHMaPTaMH IEEE, mcnonb3yeMbIMH B 3PC, u
COOTBeTCTBYIOLL4HM CTaHapTam U HOpMaTHBHb!MH

pyKOBOACTBaMm, O/o6peHHbIMm KSP

> DCS co6ntoJgaeT Bce cTaHrapTbl, 3a mcKmFeOHmeM Tex,
KOTOPbiO OTHOCATCfl K peauKOpaM

July 28-August 1, 2003 E-149

i) DCS Responses- NRC Questions

* August 31, 2001 -- DCS response
> Each EDG will have independent long-term supply

> DCS commits to IEEE standards such as 338-1987,
765-1995, 450-1995, and 387-1995 for
maintenance/testing

> DCS commits to IEEE Stds 944-1986 and 946-1992

> DCS addressed significant differences between IEEE
standards used in CAR and corresponding NRC
endorsed IEEE standards and RGs

> DCS committed to entire standard unless applies to
reactor

July 28 - August 1, 2003 E-1 50



OTBeTbI DCS Ha Bonpocbi KSIP
(npooAnzKeHme)

* 5 geKa6pq 2001 r. - OTBeT Wopnopaqmw DCS

> DCS BbInonHH4na MCn1lTaHm5 aBapMiAHoI cmTyaLIm
"lnOTep5I BHeuHero 3HeprocHa6weH4S"

* npoqee paccMoTpeHlie

> CTaH/gapT6I IEEE

> HopMaTHBHbie PYKOB0)CTBa

July 28-August 1, 2003 E-151

oDCS Responses - NRC Questions
,a (continued)

* December 5, 2001 - DCS response

> DCS committed to loss of offsite power (LOOP) test

* Other discussions

> IEEE Stds

> Regulatory Guides

July 28 - August 1, 2003 E-152
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A. LOTBeTbI DCS Ha aBonpocbi KSIP
(npogoniceHme)

* 28 cXeBpans 2002 r. - 3anpoc KRP Ha npe/ocTaBfleHme
NHq3OpMaqmm
> Tpe6oEaHHR cTaHqapTa IEEE 4841HP 1.128 u 1.189

OTHOCHTenbHO mcnOnb3OBaHN9 BnaroHenpoHu4aemoA
1430on1R414K H npOH3BO9HTeJ16HOCTH CHCTeMbi HVAC
aKKyMynHTopHouI6onee HU3KHU npegen BocnnameHJM MOCTH
(HnB) o~opoP;a

* 8 mapTa 2002 r. - OTBeT DCS
> MaTepman He 3aqep)KmEBaeT/a6cop6ipyeT Mnary

> KopnopaLqmq paccMoTpena HopMaT13b1 61n.1 HVAC noMe~LLeH151
aKKyMynJ9TOpHOA/HnB BOAOpoa/HnnA

July 28 - August 1, 2003 E-1 53

DCS Responses- NRC Questions
Y (continued)

*.w

* February 28, 2002 - NRC reques!t for-
information
> IEEE Std 484IRGs 1.128 and 1.189 requirements for

moisture resistant insulation and battery room HVAC
capabilities/hydrogen lower flammability limit (LFL)

* March 8, 2002 - DCS response - '
> Material does not hold/absorb moisture

> Discussed battery room HVAC/hydrogen LFUNFPA
codes

July 28- August 1, 2003 5E-1 54
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#"I tc L4enb OTmeTa no o6ocHoBaHtno
6e3onacHocTu (005)

) AOKyMeHTan6Hoe oc3opmneHme pe3yn6TaTOB

3KCnepTL43bI gns:

> 3asiBTens

> 06LLjeCTBeHHOCTH

> Apyrwx 3aHHTepeCOBaHHbIX BegoMCTB (KoHrpecca,

cnywaioLiAtx CTOPOH 1 T. a.)

July 28 - August 1, 2003 E-1 55

^ ,A 4

Purpose of SER

* Document staff findings for:
> The applicant

> The public

> Other stakeholders
(Congress, hearing parties,...)
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L enh 006 (npoponikeH e)

* JOKyMeHTanbHOe o4PopMfneHt4e yCnoBt4

npueMK: .,

* KoHconmgaL~ts OCHoBaHL4I pJns
YTBep)KweH ISoTKa3a

* CoxpaHeHme 3HaHMN opraHI43aL~Lm gnJ
6yjgyuwero nJ4.L.eH3Mpo0BaHMM

* 06ecne'eHme 060CHOBaHml ripNHi1MaeMbiX
perynmpyiotpwtM opraHoM peweH1*nU gj1
o6LqeCTBeHH0CTH

July 28-August 1, 2003 E-157

' 4 "Purpose of SER
.*+ (continued)

* Document conditions of acceptance

* Consolidate basis for approvalldenial

* Preserve institutional knowledge for future'
licensing

* Provide public' with justification for regulatory
decisions

July 28 - August 1, 2003 E-158
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nflnaH-rpacjHK fnoprOTOBK1 006 KR1P

* npe9Bap&ITenbHb61 006 - 30 anpenr 2002 r.

* PegaKL"t4. 1 npe9BapMTenbHoro 005 -

30 anpenq 2003 r.

* OKoH'aTenjbH6Ai OT~eT o)KmgaeTc5 B ceHTI6pe

2003 r.

July 28-August 1, 2003 E-159

,bp "a&,4

*, Draft

NRC Safety Evaluation Report
Schedule

- April 30, 2002

* Revision I Draft - April 30, 2003

* Final anticipated September 2003
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eenoos
3neKTpH~eCKme ,CHCTembi

11.5.1 1lpoBeJgeHMe 3KCnepTh3bI

11.5.1.1 OnlcaHue CHCTeM

11.5.1.1.1 Ha3HaqeHtue

11.5.1.1.2 OcHoBHbie cocTaBnqsoL-4-e -

11.5.1.1.2.1 CticTeMa HOpManbHrO 3neKTpocHa6)KeHHR

11.5.1.1.2.2 Pe3epBHaq cimcTeMa 3neKTpocHa6*KeHmq nepeMeHHoro TOKa

11.5.1.1.2.3 CwcTeMa aBapmkl-oro 3neKTpocHa6)KeHH3;

11.5.1.1.2.3.1 CcCTeMa aBapti4Horo 3neKTpocHa6)KeHlms nepemeHHoro TOKa

11.5.1.1.2.3.2 C=CTeMa aBapMAHoro 3neKTpocHa6)KeHwi nOCTORHHorO TOKa

11.5.1.1.2.4 CmCTeMa CBS314

July 28 - August 1, 2003 E-1 61

,Xs sic

+40 0.

4 ,

'Draft 'Safety- Evaluation' Report
-Eectrical Systems

11.5.1 Conduct of Review
11.5.1.1 System Description
11.5.1.1.1 Function

11.5.1.1.2 Major Components

11.5.1.1.2.1 Normal Power System

11.5.1.1.2.2 Standby AC Power System

11.5.1.1.2.3 Emergency Power System

11.5.1.1.2.3.1 Emergency AC Power System

11.5.1.1.2.3.2 Emergency DC Power System

11.5.1.1.2.4 Communications System

July 28-August 1, 2003 EE-1 62
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'!L 3 1ft C

*lnoos
3neKTpumecKime CMCTeMbi

(npoponmKeHme)

1

1

1.5.1.2 B3aHMojeACTBrHR CCTeM

1.5.1.3 OCHOBbl nPOeKTmPOBaHt1 OCCK U COOTBeTCTBY1OL4Me
OCHOBHbieKpHTepT m npOeKTmpOBaHIIR

11.5.1.3.1 CUCTeMa aBapUUHorO 3neKTPOCHa6)KeHUi nepeMeHHoro
TO Ka

11.5.1.3.2 CMCTeMa aBapUUHorO 3neKTPOCHa6)KeHSiq nOCTOqHHOrO
TO Ka

1.5.2 Pe3ynb6TaTbt oLteHKL4

1.5.3 JlwTepaTypa

1

1 '

July 28-August 1. 2003 E-163

11.5.1.2

11.5.1.3

11.5.1.3.1

11.5.1.3.2

11.5.2

11.5.3

Draft Safety Evaluation Report
Electrical Systems (continued)

System Interfaces

Design Bases of the PSSCs and Applicable
Baseline Design Criteria

Emergency AC Power System

Emergency DC Power System

Evaluation Findings

References

July 28 - August 1. 2003 E-164
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.* 80 flnpoeKTHbie Tpe6oBaHHs Ann
3neKTpMldeCKHX' CCTeM

* 3neKTpHrecKme CtICTeMbI, onpegeneHHbie KaK OCCK,
gqn,)KHbI 6biTb pa6oTocnoco6Hti,,M 14 66ecne'rnBaTb
HaAe,)KHOe3neKTpoCHa6)KeHme An/9 HOpManbHOH

3KcnnyaTaLtIm1 m 6e3onacHoro OCTaHOBa LI KOHTpOnJH B

Te'ieHme BepORTHbiX BHeWHHX B03geI4CTBI4'4

* CItCTeM61 JOfl)KH61 OCTaBaT6CSI Ci3YHKKL1,OHaJ16H61MH B
6. .6 . . . .

cnyiae cepbe3HbtlXpnpOqHbIX 61BneHi~i, BnfI4lHL
oKpywKaIouLek cpe6bi H 191HaMWIeCK14x Bo3/geHCTBHt B

COOTBeTCTBHHL C OCHOBH61MU Kpt4TepiIMnmL
npoeKTilpoBaHI4FsI oKyMeHTa 10CFR-70

July 28 - August 1, 2003 E-165

Design Basis Requirements for
0Electrical -Systems

* Electrical systems designated as PSSCs -are to-'!
be available and provide reliable electrical
power for. normal .operation and. safe shutdown.
and monitoring'during credible external events

.. a . a ,,

* Systems should rem'ain fu'nctional'when
subjected to severe natural phe'nomiena,
environmental and dynamic effects, consistent
with the BDC of 10 CFR 70.64(a)(2) and (4)

* Must support continued operation of essential
utilities per BDC of 10 CFR -70.64(a)(7)

July 28 - August 1, 2003 E16E-166



3aKnlotieHmeflOOS An
3neKTpN~ecKmx CMCTeM

* 3aqBtMTenb npegcTaBt4n npoeKTHyto MHcpOpMaLWIO
OTHOCIITenbHO 3neKTpWIeCKHX CMCTeM, KOTOP6ie

onpegeneHbl KaK OCCK

* 3aqBHTenb OTBe'LaeT OCHOBH6IM KPHTept15M
npOeKThPOBaHM5I (OKfl) AOKyMeHTa 10 CFR 70.64(a)(7)

* OCHOBbl npoeKTmpoBaH"q OCCK o6ecne4MBaMOT
npi~eminemyto rapaHTHFO 3aWLiLTbI OT nptpOgHbIX
5IBneHIIM m noCnegQCTBLH BO3MO)KHbiX aBapIM

* npegBapMTenbHbli npoeKT OTBeLiaeT nOnO)KeHI4.qM
3aLwMTbI B rny6HHY 1 KOHLfen1441 nPegnO4THTen6HOCTM
TeXHL44eCKMX cpegCTB ynpaine~iwq no cpasHeHII0 C
agMMHMCTpaThBHbIMH

July 28-August 1, 2003 E-167

@04 Draft SER Conclusions for
Electrical Systems

* Applicant provided design basis information for
electrical systems identified as PSSCs

* Applicant met the BDC of 10 CFR 70.64(a)(7)

* Design bases of PSSCs will provide reasonable
assurance of protection against natural
phenomena and the consequences of potential
accidents

* Preliminary design meets defense-in-depth
provisions and the preference to engineered
controls over administrative controls
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-.R, 3aKn6oI4eHMle nf0 5 prnu
3neKTTp'IeCKK X CMCTeM

- -(npodonxceHkie)
* YCTaHOBneHH6ie OCCK npeACTanBS1OT co6oit CHCTeM61

aBapmiHoro 3neKTpoCHa6)KeHt4SI nepeMeHHoro u,
nOCTOHHOrO TOKa, KOTOp6ie OJn)KHbI 661T6

CnpOeKTmpOBaH61 TaKkM o6pa3oM-, 4To6bI OHU 6bInr
cnoco6H61 BbinOllHSlT6 CBO04 CfyHKL4UiU 6e3onacHocTH C
yqeTOM cnegyiouxux c)aKTOpOB:
> 1436b1TOtIHOCTb/OTCyTCTB~te Y5I3BHMOCTH K erUHI4wIHOMy OTKa3y

> He3aBMCHMOCTm U3 4H13wecKoe pa3geneHme

> Be3onaCHOCT6 K OTKa3aM

> JOCTaTO4Hbie nlpOH3BOAMTen6lHOCTb U BO3MO)KHOCTUi

> npoBeAeHme nepmogw'ecK4x mcnl6ITaHuH u TeXHH4eCKoro
o6CnyXCHBaHMR

> HaAnewaujan penekHasl 3auLHTa

July 28 - August 1. 2003 E-169

Draft SER Conclusions for
Electrical Systems (continued)

* The identified PSSCs are the emergency AC
and DC power systems which will be designed
to perform their safety functions with:
P Redundancy/no single failure vulnerability

P Independence'and physical separation

P Fail safe performance

> Sufficient capacity and capability

> Periodic testing and maintenance

P Adequate protective relaying
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3aKnio'eHme nooS AMn
3neKTpmmecKKux CHCTeM

(npoAonKeHme)

KpoMe TOrO, npup npoeKTmpoBaSHI4 gOn>KHbI

Mcnonb3OBaTbCM:

> CTaHgapT IEEE 308-1991, "CTaHjqapTH6ie KpHTepmm IEEE gJn
3HepreTtqecKHx CHCTeM mnacca IE aTOMH6IX CTaHLAHi"

> HopMaTuBHoe pyKOBogcTBo 1.32, Peg. 2, "Kpu4Tepuu gnq
3J1eKTpm4eCKHX CI4CTeM aTOMH61X CTaHIUM, Ba)KHblX gn

6e3onacHocTW"

P ANSIIAISC N690-1994, "TexHwqecKme ycnOBsFI5
npoeKTt4pOBaHHI, H3rOTOBneH14.I H MOHTa)Ka CTan6Hb6X

KOHCTpyKLA14A, Ba)KH6lX g4nq 6e3onacHocT4, ,Jnq sqgepH61X
YCTaHOBOK (SC-I)"

July 28 -August 1, 2003 E-171

Draft SER Conclusions for
Electrical Systems (continued)

* They will also be designed using:

> IEEE Std 308-1991, "IEEE Standard Criteria for
Class 1 E Power Systems for Nuclear Generating
Stations"

> RG 1.32, Revision 2, "Criteria for Safety-Related
Electric Power Systems for Nuclear Power Plants"

> ANSIIAISC N690-1994, "Specification for the Design,
Fabrication, and Erection of Steel Safety-Related
Structures for Nuclear Facilities (SC-I)"
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UM4o 3aKn oLmeHMe nooi snn
3neKTpuLeCKHX CUCTeM

(np'omonkceHme)

9 ASCE 4-98, "TunoBoiu ceucMW4~cKuM aHaJM3 5,epHbIx
coopy)KeHuMu, Ba)KHblX Ai 6e3o6nacHocTH

> CTaHtapT IEEE 323-1983, "CTaHnapT IEEE Ansi KBarmlcfKaI4ui
060pyrOBaHMFl Macca 1E AMR aTOMHblX CTaHLAMA"

> CTaHJapT IEEE 344-1987, "'PeKOMeHgyeMble npaB~na IEEE
Ans ceucMwiecKoA KBanH4)HKaL41M o6opyAoBaHMq Knacca 1E
aTOMHblX CTaHKINU" '

> HopMaTHBHoe PYKOBOACTBO 1.61, "BenWi4Hbl 3aTyXaH14F Ann
cefcmonorwiecxoro npoem~a aTOMHbIX CTaHIAM4

July28-August 1.2003 E-173

Il4O, ti

I, Draft ;SER Conclusions for
Electrical Systems (confinued)

> ASCE 4-98, "Standard Seismic' Analysis'of Safety-
Related Nuclear Structures"

> IEEE Std 323-1983, "IEEE Standard for Qualifying.
Class IE Equipment for Nuclear Power Generating
Stations" -

> IEEE Std.344-1987, 'IEEE Recommended Practices
for Seismic Qualification of Class 1 E Equipment for.
Nuclear Generating Stations"---

'> RG 1.61,'"Damping Values for Seismic' Design of
Nuclear Power Plants"
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0Ag4 3aKrnio'eH"ie nooB pn.
1 3neKTpmmeCKIx CICTeM

,**C (npoAonxceHue)

> HopMaTuBHoe pyKOBOACTBO 1.100, Peg. 2, "CeucMmqecKan
KBanuHcIHKa&u* 3neKTpMqecKoro u MexaHmwecKoro
060pyrOBaH S aTOMH6lX CTaHLAHA"

> CTaHgapT IEEE 338-1987, "CTaHgapTHbie KpHTepmm IEEE gn.i
npoBegeHm.5 nepiuoguqIecKmx npoOePOK CHCTeM 6e3onacHocTH

aTOMHbIX CTaH4IAI"

> HopMaTuBHoe PYKOso/0CTBO 1.118, Peg. 3, "flepuogl4qecKue
mCnblTaH2HH 3Heproc4CTeM u 3aUITbI "

> CTaHJapT IEEE 379-1994, "TunoBoe npuMeHeHme IEEE
Kpt4TepmIR egUHwIHoro OTKa3a K CHCTeMaM 6e3onaCHoCTH
aTOMHblX CTaHLINA"
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0, Draft SER Conclusions for
Electrical Systems (continued)

> RG 1.100, Revision 2, "Seismic Qualification of
Electric and Mechanical Equipment for Nuclear
Power Plants"

> IEEE Std 338-1987, "IEEE Standard Criteria for the
Periodic Surveillance Testing of Nuclear Power
Generating Station Safety Systems"

> RG 1.118, Revision 3, "Periodic Testing of Electric
Power and Protection Systems"

> IEEE Std 379-1994, "IEEE Standard Application of
the Single-Failure Criterion to Nuclear Power
Generating Station Safety Systems"
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t0'Lo's 3aKwr o'eHMefnOO5isnu
n3eKTp~eCKImx CHCTeM

(npoAon)VeH~e)
) CTaH~apT IEEE 383-1974, "CTaHA apT IEEE ni5l TmnOB6IX

HcnblTaHM 3J1eKTpHIpecKKx Ka6eftneM, cpaLBaHMN emoneBWX
YC1OBK51x u 3aneKTpm4eCKHX coegHHeHmA Knacca 1E gqnS
aTOMH61X CTaHLt14I

> CTaHEaPT IEEE 384-1992, !MTnoBou KpHTeptch IEEE pnH

He3asuICHMOCTH 3neKTpwiecKoro o6opyAoBaHH1i H LueneA
Knacca 1E"

P HopMaTHBHoe PYKOBOACTBO 1.75,;Peg. 2, "0)H3HiecKan
He3aBHCHMOCT6 3neJKTpweCKmX CHCTeM"

> CTaHcapT IEEE 741-1997, "Thnosou KpHTepHu IEEE ,ni
3auIHT6I 3HeprocucTeM H o6opy/qOBaHHul Knacca 1E aTOMH61X
CTaHLUHI"
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40'r DraftfSER Conclusions for
Electrical Systems (continued)

> IEEE Std-383-1974, "IEEE Standard for Type Test of
Class 1E Electric Cables,'Field Splices, and
Connections-for Nuclear Power Generating
Stations"

> IEEE Std 384-1992, "IEEE Standard Criteria for
Independence of Class 1 E Equipment and Circuits"

> RG 1.75, Revision' 2,"Physical Independence of
Electric Systems"-

> IEEE Std 741-1997,-"IEEE Standard Criteria for'the
Protection of:Class 1E Power'Systems and'
Equipment in Nuclear Power Generating Stations". :..
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R4* Plea&44 3aKnmo-'eHme 1005 Ann
3neKTpuiecKKux CMCTeM

(npo0oAnKeHue)

> CTaHgapT IEEE 484-1996, "PeKoMeHgyeMbie IEEE npaBlna
poeKTmpOBaHH~q U MOHTa)Ka BeHTInJpyeMbIX CBHHLAOBO -

KHCJIOTH6IX aKKYMynJTOPH6lX 6aTapeH, npegHa3HaqeHH6X

glsJ tCflOnb30BaHUq B CTaI4OHapHbIX YCnlOBISIX "

> ANSI/ASTM D975-94, "TmnoBbie TeXHuqeCKme ycnOBHH r1J1gn
gH3enbHOrO TonnusBa"

> CTaHgapT IEEE 387-1995, "TmnoBlie KPHTepmm IEEE Ann
gH3enb-reHepaTOpHb6X yCTaHOBOK, tCflOJlb3yeMbIX B KaqeCTBe
pe3epBHbIX 14CTOLIHIKOB 3neKTpOCHa6)KeHUH Knacca 1E gni
aTOMH6IX CTaHLU1"

> HopMaTHBHoe pYKoBo1 CTBo 1.9, Peg. 3, "Bbl60p,
npoeKTupOBaHue, KBanHUlHKaLmn U mCnflTaHmn aBapmlIHbIX

A&U3en6-reHepaTOpHbIX YCTaHOBOK, tCfOnJ63yeMblX B Ka4eCTBe
BHTrpeHHxH CHCTeM 3mneKTpOcHa6KeHui45 Knacca IE Ann
aTOMH61X CTaHLIU"
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Ao Draft SER Conclusions for
Electrical Systerns (continued)

> IEEE Std 484-1996, "IEEE Recommended Practice
for Installation Design and Installation of Vented
Lead-Acid Batteries for Stationary Applications"

> ANSI/ASTM D975-94, "Standard Specification for
Diesel Fuel Oils"

> IEEE Std 387-1995, "IEEE Standard Criteria for
Diesel Generator Units Applied as Standby Power
Supplies for Nuclear Power Generating Stations"

> RG 1.9, Revision 3, "Selection, Design,
Qualification, and Testing of Emergency Diesel
Generator Units Used as Class 1E Onsite Electric
Power Systems at Nuclear Power Plants"
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#4P "A 9"41 -3aKno 'eHmeflnoos'nn
Mia r 3neiKTpwiecKHx' CHCTeM

(npopoonmceHue)
> CTaHgapT IEEE 944-1986, "PeKoMeHAyeMbie npaBmnaa IEEE

3KCnnyaTa4LI) m mCnbiTaHMA MCTO4HHKOB 6ecnepe6OUHoro
nHTaHUHIR AnJ aTOMHb6X CTaHLN " . *

> CTaHgapT IEEE 946-1992, "PeK6MeHAyeMbte-npaBmna IEEE
Ann npOeKTHpOBaHHU9 BcnoMoraTenbHblX CHCTeM

I3neKTpoCHa6)KeHHu si nfOCTO-IHHOrO TOKa A-nq aTOMHblX

CTaHQ14I"

> CTaHgapT IEEE 450-1995, "PeKoMeHAyeMbie npaluna IEEE
Anil TeXH4LieCKOrO o6cny)IuBaHHq, mcn6lTaHHA H 3aMeHbl
BeHTInvIpyeMbIX CBHLH4OBO-KMCnOTHbIX aKKyMynSTOpHbIX

6aTaper, flpeAHa3Ha'IeHH61X gnfl CflOfn63OBaHHS B
CTaLAHOHapHblX yCnOBH5IX
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Draft SER Conclusions for
Electrical Systems (continued)

> IEEE'Std-944-1986,'"IEEE'Recommended Practice
for the Application and Testing of Uninterruptible-'
Power Supplies for Power Generating Stations"

> IEEE Std 946-1 992,-"IEEE Recommended Practice -'
for the Design :of DCAiuxiliary'Power Systems for
Generating Stations"

> IEEE Std 450-1995, "IEEE Recommended Practice
for Maintenance, Testing, and Replacement of
Vented Lead-Acid Batteries for Stationary
Applications"
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t* Piot".

+ 0*

3aKnotieHie fnoosB np
3neKTpm'eCKMx CHCTeM

(npoAonmKeHie)

> CTaHg~apT IEEE 485-1997, "PeKoMeHgyeMb6e
npastna IEEE gnq onpegeneHMl5 pa3MepOB
CTaLHOHapH61X CBIHLIOBO-KICJIOTHb6X
aKKyMynJ1TOPHbIX 6aTapeV"

> NFPA 111, "CTaHgapT gnq aKKymynflToPH61X
aBapHAHbIX 1 pe3epBHbIX 3HeprocHCTeM"
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Draft SER Conclusions for
Electrical Systems (continued)

> IEEE Std 485-1997, "IEEE Recommended Practice
for Sizing Lead-Acid Batteries for Stationary
Applications"

> NFPA 111, "Standard for Stored Electrical Energy
Emergency and Standby Power Systems"
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'oN - Bonpocbi.KRP no
tOTKOppeKTHpOBaHHomy 3PC,

npegcTaBleHHomy B OKTil6pe 2002 r.

10-12 JgeKa6pq 2002 r. - CoBeuiaHi-e KHIP/DCS

P 3anapannen" BaHtel/cnblTaHlI -pe3epBH61X gH3enb-
reHepaTopoB (PJr)

P 3anapanrlerwlBaHme OCHOBH61X mLn
P WLpOKK~e 06.q3aTenbCTBa npOBeCT14 mCnbITaHI4Jl

BCeX 3neKTpW~eCKMX CL4CTeM Ha COOTBeTCTBme
CTaHgapTaM IEEE

> CpegcTBa ynpaBJleHlHq 'LIY g3nn aBapt4HbIX
gt43enb- reHepaTopos (AWr)

> flpiMeH14MoCTb cTaHgapTa IEEE 323-1983
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NRC Questions on Revised CAR
Submitted October 2002

* December 10-12, 2002 - NRCIDCS meeting

> Paralleling/testing of Standby Diesel Generators
(SDGs)

P Paralleling of Essential UPS

> Broad commitment to test all electrical systems to
IEEE Stds

> Control room controls for EDGs

> IEEE Std 323-1983 applicability
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OCHOBsHaa OAHonrMHemHasn cxema
3HeprocHa6)meHtim YnMT
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NORMAL FEED 2

S PARALLEL IL rT13.8KV-4.I6KV

4.16KVNORMAL y BUS 4.16KV NORMAL I:
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MOX Fuel Fabrication Facility
Main One-Line Diagram
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DIESEL

GENERATOR A '1'
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OcHoBHble HCTO'HHKH
6ecnepe6i'uHoro nfTaHTH YlYnMT

125 V AC 480 V AC
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MOX Fuel Fabrication; Facility
Essential UPS
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OcHoBHbue ICTOMHMKH
6ecnepe60oHHoro nlMTaHMsI YnMT
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MOX Fuel Fabrication Facility
Essential UPS
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.X*w PeAaKK.Hq I 3aKnho'eHmH noos
Se ~Ann 3neKTpWmeCKHX CMCTeM

* 3aslBmTen npegcTaBsn npoeKTHyIO MH4¢OpMaLA ta'

OTHOCITeJlbHO 3n1eKTpt4eCKMX CHCTeM, KOTOPbe-
onpegeneH61 KaK OCCK

* joKyMeHTaL45q 3aRBmTe1SI OTBeLaeT OCHOBH61M
KpMTepwiM npoeKTH4poBaHHSI goKyMeHTa 10 CFR
70.64(a)(7)

OCHOBbl nlpOeKTtPOBaHIlH OCCK o6ecneqlaMoT
npt~eminemyto rapaHTHIo 3aU4MTbI OT npMpOgHbIX
5IBJleHI4A 14 noChegCTBL1M B03MO)KHbIX aBapl11 ;

* npeQBap4TenbH6u1 npoeKT OTBeLiaeT noJ1o)KeHI451M
3aLINUTbI B rny6MHy 4 KOHLfenL4Lm4 nopeghOTTeJ6bHOCTI
TeXHuqeCKuX cpegCTB ynpaBneHt4sI no cpaBHeH4IO C
agMI1HMCTpaTMBH61Mt4
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Revision I Draft SER Conclusions
for Electrical Systems

* Applicant provided design basis informatio'n for
electrical systems that it identified as PSSCs

* Applicant met the BDC of-10 .CFR 70.64(a)(7)

* Design bases of PSSCs'will:'provide reasonable
assurance of protection against natural..,
phenomena and the consequences of potential
accidents''- -

Preliminary design met defense-in-depth
provisions and the preference to engineered
controls over administrative controls
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OmNgaeMas TeMaTHKa
6yAyLuLx 3KcfnepTH3

* 3KcnepTH3a YOE

> OnpegeneHue 3BJB

> noKa3aTenw nepHojIgqHoCTH OTKa3OB AM1 3BjQ6

> Mepil ynpaBneHl5, nptMmeHIlMble K 3BA6

* COOTBeTCTBme npOeKTHbIM Tpe60BaHIqM

* KoHc rypagmqs pe3epBHbIX gH3eJnb-reHepaTopoB

> 3anapanneniBaHme MoweT C03gaT6 npo6neMbI Ans9 3BJS

> YnpaaneHme Harpy3KOR B TeqeHte Hepa6oTocnoco6Horo
COCTO.9HHrIq ,13enb-reHepaTOpOB
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mill". Anticipated Topics for Future
Review

* ISA review

> Identification of IROFS

> Frequency Indices for IROFS

> Management measures applied to IROFS

* Conformance to design commitments

* Configuration of Standby Diesel Generators
> Paralleling may challenge IROFS

> Load control during diesel generator inoperability
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Ox"AaeMan TeMaTHKa

6yAylUAX 3KcnepTH3

(npogonwceHme)

* KoHc)IrypaL"&lH4OCHBHbIX i1CTo0'HHKOB
6ecnepe6oi"Horo'nikTaHt*I
> 3anapannensBaHme MO)KeT C03gaTb fnpo6neMbi AnD

3B* 4

* VcKritaLeHme CB5I3'ImewgEy WH'HaML 4,1

. i -

July 28 - August 1, 2003

+ REQ Anticipated Topics for Future
Review

(continued)

* Configurationvof Essential Uninterruptible
Power Supplies
> Paralleling may challenge IROFS

* Elimination of 4.16 kv bus tie
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2*= L° H3Bne'eHHube YPOKH

* Ba)KHOCTb 3a6JaroBpeMeHFioro yCTaHOBneHM.I

OCHOBHbIX TeXHI*IeCKHX Ho0MaTHBOB

* Heo6XogMMOCTb B qaCTOM 06LLWeH"t4

* He34cpeKTMBHOcTb nepenrcMi npm ee
Heo6Xog1MOCTH

* TeiiecjoHHbie o6cyKEeHM9 YCKOP5F0T npoLlecc,
HO npfl 3TOM yBen14MIBaeTCsl B03MO)KHOCTb
B3MaMHorO HegonoHIMaHL1s1 c o6eIx CTOPOH

July 28-August 1, 2003 E-1 99

10

r So Lessons Learned
U,.....

* Important to get ground rules up front

* Frequent communication necessary

* Written correspondence inefficient but
necessary

* Telephone conversations streamline process
but increase misunderstanding
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MI3Bnle'ieHHbie ypOKm

(npo MonuKeH me)

* Pe3ynbTaTmBHOCT6 nf1C6MeHHOrO o6ieHMq M

nMIHbIX BCTpeq

* Ba)KHOCTb BOBlleqleHLI" B npoqecc
npoeKTIpOBaHMI/ Ha paHHeiL CTaAUM

* Mcnonb3OBaHte 6a36I gaHH6IX pr~Is
npocne)KwtaHMI xojna B6ilnonHeHI5 pa6oT

* Ba)KHOCT6 TOIHOCTMI M3no)KeHL145

OcyuLteCTBHMOCT6 U BO3MO)KHOCTb nlpOBe KU

BbflnOflHeH1-,

> O/Ho3HaLHOCTm o6S3aTenbCTB
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Lessons Learned
V (continued)

Written communication and face-to-face
meetings effective

* Important to be involved early in the design
process

* Database to track status helpful .

* Precise language important
> Inspectable and enforceable -

> Commitments unambiguous
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* 'C

3aKneo'uTenbHa.n ceccms
BOnpOCOB 41, OTBeTOB
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End-of-Topic
Questions-and-Answers Session

,I
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