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* BBepeHue

HopmaTueHble foKyMeHTb! KAP
Tunosas nporpamma npoéeneﬂnﬂ 3KCHepTU3LI
CtraHpapTb! U HopmaTMB-H'b'le pyxoéonc':TBa
dkcneprusa KAP

OT4eT no oueHke 6e30nacnocm
MsenequHble YPOKH

TemaTuka 6yaywmx aKcnepTus

July 28 = August 1, 2003

oS i Electrical Systems
hapt s Topics to be Covered

.....

Introduction

NRC Regulations

Standard Review Plan

Standards and Regulatofy Guidance -
NRC Review o |
Safety Evaluation Report

Lessons Learned |

Future Review Topics

July 28 — August 1, 2003
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TMpepcraBneHus
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Introductions
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BBEAEHHE B 3J'IEKTPM'-IECKME
CMCTEMbI o

* JOneKTpnyeckue CUCTEMbI, npenuasnaqeuﬂble B
ANA CUCTeM 6e30NacHOCTH, AOMKHLI .
NPOEKTUPOBATLCA C YHETOM cnegylomero:

> AHanu3a eaqUHUYHOIO oTkaza
> OTKa30yCcTOMYUBOCTH
» U3bbLITOuHOCTH

> HesaBucumoctu/pasgeneHun
» Hanunuua pesepBHbIX NCTOYHUKOB NUTAHUSA
> BO3MOXHOCTH NPOBEAEHNUA UCNbITAaHWMA

» CnocobHoctu paboTtaTh B TAXeENbiX ycnosuﬂx
OKpyXalouien cpeabl :

> CeCMHUYHOCTH
» MNonoxeHnn obecneyeHunna 6ezonacHOCTH

July 28 -~ August 1, 2003
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* Electrical systems for safety system
applications should be designed with: -
> Single failure proof
» Fail-safe

» Redundancy

> Independence/separation

> Standby power supplies

> Testability

> Withstand environmental conditions -

> Seismic considerations

» Quality assurance provisions

July 28 - August 1, 2003 -

=} Introduction to Electrlcal Systems

E-10



HopmatueHbie gokymeHTbl KAP,

OTHOCSLUIUeCH K 3JNIeKTPUUeCKnm

%&, § cucremam npumeHmTtenbHo kK MOKC-
TONNMBY | -

* 10 CFR Part 70 — BHyTpeHHee nuuensuposauue ' '
cneunarnibHbIX HﬂeprIX MatepunanosB
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> 10 CFR Yactb 70.22 — CoaepxaHue 3asuBOK ,
> 10 CFR Yactb 70.23 - Tpeb6oBaHuA ANA yTBepXAeHUA 3aABOK

> 10 CFR Yactb 70.61(e) — SkcnnyaTauuouuble TpebGoBaHus K
cpeacTBam unu cucremam 6esonacHocTyH

> 10 CFR YacTtb 70.62 — Mporpamma 6e3onacHoCTH U
yrnybneHHas oueHka 6esonacHocti (YOB) :

> 10 CFR YacTb 70.64 — TpeboBaHNUA K HOBbLIM ycranoaxai\n nunu
HOBbLIM TEXHOSIOFMYECKUM Npotieccam B cymecTBymmu* -
ycTaHOBKax

July 28 — August 1, 2003 E-11
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NRC 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 preram and integrated safety
analysis

> 10 CFR Pért7_0.64 - Requirements for new facilities or new
processes at existing facilities

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

* CTpouTenbCTBO 6yp,e'r yTBepm.quo ‘ecnu KAP
BbIHECeT onpep.enel-me 4yTO:

> OCHOBbI' npoemupoaauuﬂ OCHOBHbIX coopymeHuu,
cCUCTEM U KOMHOHeHTOB a Takke nporpamma '
obecneveHus KayecTBa (INOK) patoT npuemnemyto
yBepeHHOCTb B 3aluuTe OT BO3[AeNCTBUSA NPUPOAHBIX
SIBfieHWI ¥ NOCNeACTBUIA BO3MOXHLIX aBapum

July 28 — August 1, 2003 '~ E-13
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* 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

'y

July 28 ~ August 1, 2003 E-14
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10 CFR 70.61(e)
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* Tpe6oBaHusA kK pabouynM xapakTepucTUKam
cpencTB UNu cucTteM 6e30NacHOCTU

> TexHU4yeckoe unu aaMMHUCTPATMBHOE CPeaCcTBO UnU
cucreMa ynpasrieHUs, Heo6xoauMbie Ansa
COOTBETCTBUA TPeOOBaHUAM K pabouum
XapaKTepucTUKam, LOMKHbI ObiTbh OTHECEHbI K
3afleMeHTaM, BaXXHbIM ansa 6esonacHoctu (3BOB)

i

> Mporpamma o6ecnieyelns 6e3onacHOCTU AOMKHA
ob6ecneynBaTb Hanuuue paGoToOCMOCOGHbLIX U
HapeXxHbiX BB, cnocobHbIX B cnyyae
HeoB6X0AMMOCTH BbINMOMHATL CBOU (PYHKLUN

July 28 — August 1, 2003 E-15

\T 4§ 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



z 10 CFR '70.62

* Mporpamma 6e3onacHOCTH U yrny6neHHas
oLeHKa 6e30nacnocm (YOE)

> Mporpamma’ 6e30nacnocm o
» O6paboTka uHhopMaLum No 6e3onacHoOCTH
> Yrny6neHHas olieHKa 6e30nacHOCTH

> Mephbl ynpaBneHMﬂ

July 28 — August 1, 2003 E-17
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* Safety program and mtegrated safety analy5|s
> Safety program | L
> Process safety mformatnon
> Integrated safety analysns

> Management measures

July 28 — August 1, 2003 E-18
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10 CFR 70.64
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* OCHOBHbIe KpUTepHyu NPOEKTUPOBaHUA
. |

» CraHpgapThl KauyecTBa U AOKYMEHTaUUS; PUCKY, CBA3AHHLIE C,
NnpupoaHbLIMU ABNEHUAMMU; NOXapHas 6e3onacHOCTbL; BO3nencTBNe Ha
OKpYyXaloulyo cpefly M AMHAMUYECKUEe BO3AeHCTBUS; XMMUYeCcKan
6e3onacHOCTb; NPOTUBOABapHUitHble BO3MOXHOCTH; MHCTIEKTUpOBaHue,
MCNbITaHUA, TeXHUYECcKoe 0OCnyXUBaHUe U PeMOHT; CUCTeMbI oblyero
nonb30BaHuA; ynpasreHue anepHon 6esonacHocTbio; KUM n
aBTOMaTHKa '

* MpoekT ycTaHOBKM 1 cUCTeM AomkeH GbiTh OCHOBaH Ha NpaBunax
rny6oKo 31enoOHUPOBaHHOMK 3alUThl (3aLNThI B rNy6GuHY)

> MpeanoYTUTENLHOCTL TEXHUYECKUX CPEACTB YNpaBneHus no,
CPaBHEHUIO C aAMUHUCTPATUBHLIMK

> YMeHblweHue npobnem ANs 3neMeHTOB, BaXHbIX 4na GezonacHocTy

(3BAE)
July 28 — August 1, 2003 E-19
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NS} 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



£ .. OCHOBHbIE KpUTEepumu
', } NpoeKTMpoBaHMA Bns
ptvely  9NEeKTPU4YEeCKMX cuctem

* 10 CFR 70.64(a)(7) ~ MpoekT AoMKeH 06eCneYNBATE NOCTOSHHYIO

JKcnnyaTauyuio OCHOBHbLIX CUCTEM obuero nosib3oBaHus

10 CFR 70.64(a)(2) - MpoexT nomxeH o6ecneunBaTb Tpe6yemy|o
3alunUTy OT NPUPOAHBIX
ABNEeHUN

* 10 CFR 70.64(a)(4) - NpoexT
ponxeH obecneunBatbh
Tpe6yemyw
3awuTy oT ycnoeui'
oKpyXatoliei cpeabl U
AVHaMUYECKUX BO3AEHCTBUA -

July 28 — August 1,2003

L]
o KL Qo"

147
d‘" "ﬁ

""‘_ff 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'fo';‘ .
adequate protection against natural phenomena -

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

E-21

Baselme Design Criteria - Electrical

July 28 — August 1, 2003

E-22



o‘“’” ol ﬂyl’,

4

oo M

HasHauyeHue TUNOBOM NporpamMmasl
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¢ PyKOBOACTBO ,m_m JKCNepTu3bl 1 OLleHKN
> YTBepxaeHue cTpouTenbCTBa
» MonyyeHue nuLEH3UKU Ha IKCNNyaTaLuio
»> lMonpaBKU K NULEeH3UN
> Mpoanexue nuUeH3uK

* O6ecneyeHue KayecTBa U OHOPOLHOCTU

* YnyyueHue B3aUMOAENCTBMUA U NOHUMaHUSA npoliecca
npoBeneHnUs aKCNepTU3bl K perynupoBaHus

* PykoBoacTBO ANA 3asBuUTenen u oonagareneun
nuLUeH3un

July 28 - August 1, 2003 E-23
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y.g: Purposes of NRC Standard Review
SRV S Plans

LT &
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* 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



Tl1|‘13 3anBKM Ha YCTaHOBKY No
npousnoncmy ‘MOKC-ronnugea:
NUREG-1718
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* OkoHuaTtenbHas TII3 — aBrycT 2000 r.
> HopmarusHoe pyKosoAcrao ¥ NpoMbIIeHHbIE HOpManu Ansa
aTOMHbIX CTaHUMI BKJIOYEHb! TONBKO B Ka4yecTBe CChINoK (He

TpeboBaHui)
> MpoekTHOe pacCMOTPeHUe HanUuMs Ha Nnolaake
U36LITOYHBIX, HE3aBUCUMbIX UCTOYHUKOB NUTAHUS, |

oTBevyawllee Kputepunio eqUHUYHOIo oTKasa

E-25

July 28 — August 1, 2003

-, Standard Rewew Plan (SRP) for the

'

%
Facility: NUREG-1718
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* Final SRP - August 2000
> Regulatory guidance and mdustry standards for

nuclear power plants included only as references -

not requirements

> Design consideration for redundant and
independent onsite power sources meetmg smgle

t v

failure

July 28 - August 1, 2003 -

Review of a MOX Fuel Fabrication

E-26
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* Paspen 11.1 — Llenb 3kcnepTu3abl
* Paszpen 11.2 — YyacTHUKM npoBeAeHUsi 3KCNepTU3bl
* Paspen 11.3 — Obnactu npoBefieHNUA IKCNepPTU3bI
* Paspgen 11.4 — Kputepuu npuemku
» Paspnen 11.4.1 — HopmatuBHblie TpeboBaHunA
> Paspen 11.4.2 — Anekrpuyecknue CUCTEMbI
* Pasgen 11.5 — UHcTpyKuun no npoBeReHUI0 IKCNepTHU3bl
> Paszgen 11.5.1 -~ [puemoyHan akcnepTu3a
» Paspen 11.5.2 — OueHka 6e3onacHocTH
* Pasgen 11.6 — Pe3ynbTarbl OLleHKH
* Paspnen 11.7 — Jlutepartypa

July 28 - August 1, 2003 E-27
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‘x.g4% NUREG-1718 Chapter 11 Plant
DY Systems
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* 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



Paspen 1 1.4 - Ll.enb a‘x'&:’nébfusu

* Y6enuThbCA'B TOM, YTO B Cllyyae Heo6Xo4uMOCTH
CUCTEMbI CTaHLUUW BbINONHAT CBOU (PYHKLUMN
Be3onacHOCTH -

> OTHOCMTCS K CUCTEMAM, onpefenieHHbIM B KayecTBe
3NeMeHTOB, BaXHbIX Ana 6esonacHoctu (3BAOE)

» B cooteetcTeuu ¢ 10 CFR, Yacts 70

» OCyLIeCTBNAETCA NyTeM aHanusa puckos 1 asapuitibix |
cutyauuii npu npoeeaeHun YOb

July 28 - August 1, 2003 E-29

Q—f Section11.1 — Purpose ‘of Review

* Determine that plant systems will perform
intended safety funct|ons when needed
> Applies to systems |dent|f|ed as IROFS
» Pursuantto 10 CFR 70 D =

» Encompassed by the hazard and
accident analyses of the
integrated safety analysis (ISA) -

July 28 — August 1, 2003 E-30
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: Paspen 11.2 - YyacTHuUKu
npoeeneHusa IKCNnepru3bl

* OcHOBHas posib: MHXeHepbl N0 KOHKPETHbLIM
crneuranbHOCTAM

* BropuuHas ponb: XUMUKNU-TEXHONOrMU,
crneuunarimcT no 3awmre oT MOHU3UPYIOLLUX
U3ny4yeHU, cneymnasnucT no noxxapHomn
Oe3onacHoOCTU, UHXeHep Mno YerioBeveckomy

¢dakTopy

* BcnomorartenbHas pofib: OCHOBHbIe 3KCNEpPThI
apyrux pasagenos TIMNS

L
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* Primary:

* Secondary:

* Supporting:

July 28 — August 1, 2003 E-31

Section 11.2 - Responsmlllty of

Review

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



Paanen 11.3 - O6nactu npoBeaeHUn
aKCNepTu3bl

* JKcnepTu3a [ONMXKHa CbOKyCMPOBaTbCH Ha:
> Komnouoske M npoeKTax cucreM cTaHuum

> I'lpoeK'erlx yCOBepweHCTBOBaHMﬂX

* B NOKyMeHTaLuu Ha Bbligavy pa3pemeva Ha
CTPOUTENBLCTBO AOIKHO 6bITb paCCMOTpeHo

crneayioulee:
> DyHKUMsA 6e30NacHOCTH |
» Onucanue cucTem

> AHanu3s 6e30nacHOCTH
E-33

July 28 — August 1, 2003

Section 11.3 - Areas of Review

- * Review should focus on:
> Layout and desngn of. plant systems 0

> Design modifications
* Documentation fqr constructlon approval
should address: L
> Safety Function |
> System Desériptibn ‘
> Safety Analysis

July 28 - August 1, 2003



Paspen 11.4.1 - HopmaTuBHbIe
TpeboBaHuna
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* 10 CFR YacTtn 70.22 1 70.23

> OnucaHune ob6opyaoBaHuA, yCTAaHOBOK M MUHCTPYKLUIA NO OXpaHe
300POBbLA ¥ CBEAEGHUIO K MUHUMYMY PUCKOB ANS XXU3HU U

(3
O
wnod >

star
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UMyulecTsa
» Hanuune Tpebyemoro o6opyaoBaHus, yCTaHOBOK U MHCTPYKLUMMA

* 10 CFR Yactb 70.61(e)
> Bce TexHuYyeckue u agMUHUCTpPaTUBHbIE cpeACcTBa UNKU
CUCTeMbl ynpaBreHua, Heobxoaumblie ANA coonogeHun
3KcnnyaTauMoHHbIX TpeGoBaHUK, BOMKHbI ObITb onpefeneHbl

KaK 3neMeHThbl, BaXHble ana 6eszonacHocty (3BOB)
> Mporpamma 6e3onacHocTH, obecneunBalolan Hanuyue u

cnocobHocTb Bcex BB HaaeXXHo BLINONHATL CBOU

npoeKkTHble PYHKUUM B cnyyae Heo6XoaumMocTH
E-35

July 28 - August 1, 2003

"" Section 11.4.1 - Regulatory
Requirements

.
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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

An.4

* 10 CFR 70.61(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



{_; Paspen 11.4.1 - HopmaTuBHble
BB Tpe6oBaHns (nponomlcel-me)

*"c’

* 10CFR L‘laCTb 70. 62

» Oprasusauus u Be.quue nporpaMMbl 6e3onacHoCcTH

> I'lpose.qenue YOb
* 10 CFR YacTb 70. 64

> OCHOBHbIe prrepuu npoeKTMPOBaHm'-I (OKﬂ) u

npaBMna 3au.wn'b| B FﬂyGMHy npumeereano K
HOBbLIM YCTaHOBKaM mwnwm HOBblM TeXHOHOI'M‘-leCKMM

npoueccaM Ha Cyl.l.leCTBy}Ol.I.lVlX YCTaHOBKaX

July 28 — August 1, 2003 E-37

\w m;‘g ""Séc‘ti'_on 1 1.4;11 - Regi@latéfy "
f Requirements (Continued)

f
2 .

s1ay
QO ey

¢

* 10CFR70.62 o
» Establish and maintain safety program
> Perform an ISA L _ o
* 10 CFR70.64 o
> Baseline design criteria (BDC) and defense-in-depth -
practices to new facilities or new processes at
existing facilities : . 2 -

July 28 — August 1, 2003 E-38



.g:Paspen 11.4.2 - Kputepun npmemMxKm
DI ANs 9NIeKTpUYeCKnX CUCTeM

* Jnekrpuyeckue CUCTEMbI AOMKHbI HAXOAUTLCA B
paboTocnocoOHOM COCTOSAHUM U HAAEXHO BbINOAHATD,
B cnyyae HeobxoauMOoCTU, npefinucadHble UM
npoekTHbie hyHKUUKN 6e3onacHoOCTU

* [poeKTHOe paccMOTpeHue ONS 3NeKTPUYECKUX cUcTem
BKIIOYaeT Hanuuue ABYX h1M3nyecku He3aBUCUMbIX
CUCTEM BHeLLUHEero aHeprocHaG)XXeHuss Npu HarM4yuyu Ha
nnowanke u3bbITOYHbLIX, He3aBUCUMbIX UCTOYHMKOB
NATaHWS NOCTOSTHHOrO M NepeMeHHOro TOoKa,
CNpPOEeKTUPOBAHHLIX C COBIOAeHUeM creayowero:

July 28 — August 1, 2003 E-39

.4 Section 11.4.2 - Electrical Systems

Pt 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, 2003 E-40



« Paap.en 11.4.2 - prrepuu npuemMKun
\-f AN 351IEKTPUYECKUX CUCTEM
(npoposxeHue) |

> MonoxeHun, KaCaIOU.IMXCﬂ nepuoguqecmx ncnbITaHMin
KOMMNMOHEHTOB S

> BnekTpuueckoro U husnMuecKoro pasaeneHus ¢ Lienbio
obGecnevyeHun He3aBUCHMMOCTH

> OTCYTCTBMH YH3BMMOCTM MO OTHOLUEHUHIO K e,qMHM‘lHOMy o*rxasy
» OGecneyeHuns OCTATOUYHbIX BO3MOXHOCTEX U MOLHOCTEN

» Hapnexatuero yﬂpaBHEHMFI C NOMOUbIO SamMTHbIX pene n
BbiKftoyarenen

> KoHTponsi cocToAHuA xapalc'repuc*rux CUCTEM U KOMMOHEHTOB

> CnocoGHOCTH CUCTEMBI (hYHKUNOHUPOBATL B TmKenux
NpUpPOAHbLIX YCNOBUAX

July 28 —August 1, 2003 E-41
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U Section 11.4.2 - Electrical Systems
: Acceptance Criteria (continued)

,
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> Provisions so components can be tested periodically

> Electrical and physical separation to ensure
independence is maintained

> No sihgle failure vdlﬁerabilitjl |
> Sufflment capamty and capablllty _
> Adequate protectlve relaymg and breaker control

» Status monitoring of the. behavnor of the systems
and components : . .

> System capability to functlon when subject to severe
natural phenomena

July 28 — August 1,2003 ‘ E-42
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Paspen 11.5.1 - Npuemounan
aKcneprmnaa
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* OnpegeneHve NpaBUNILHOCTU PaCCMOTPEHUS
3asBuTenem no3uvuuu B pasgene “Obnactu
rnpoBeAeHuns 3KCNepTn3bl”

B maTepuane, npeactaBnAeMOM Ha 3KCNepTU3y ¢
Lenbo Nony4YeHUs paspelleHusi Ha CTPoUTenbLCTBO,
AOMKHO coAepXaTbCs cneayiouee:

> 06a3aTenbCTBO OTHOCUTENLHO TOFO, YTO CTAHUUOHHbIE
CUCTEMbI YAOBNETBOPAIOT KPUTEPHUAM NPUEMKHN

> PaccMoTpeHne KOMNOHOBKU ¥ KOHCTPYKLMK CTAHUNOHHbIX
CUCTEM M KOMIMOHEHTOB U NPOYer COOTBETCTBYHOLLEN
uHcpopmauum

July 28 ~ August 1, 2003 E-43

AL Section 11.5.1 - Acceptance
DB 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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Pazpen 11.5.1 = NMpuemounasn
‘”‘«“"' ~ 3Kcnepru3a (npogormkeHue)
* B marepuane, npegcraBnsieMoM ons Bbigayu nuuUeH3un
Ha BrageHue cneuuanbHbLIMU AAepHbLIMKU MaTepyUanamu " -
n ux ucnonbsoBaHue, AOJ'I)KHO conepx{aTbcn
cnepyouwee: o o L
> PachOTpeHue no3uuui, onucaHHbIX B pasgene “Obnacrtun
nposeAeHus axcnepmssl” _
> 05HOBJ19HHaﬂ uncbopmauuﬂ npencraaneunaﬂ Ha yTBepmeHue _
c*rpowrenscraa, ‘BKnovan: . '

no‘J “o

TAY
d"' y,

» VCOBepUJeHCTBOBaHMe npoelcra

» [pyrve ocoGeHHoCcTH cucTeM, KoTopble He Bbinn JOMKHLIM 0Gpa3om
onucaHbl Ha CTaAuK 3KCNEepTU3bl YTBEPXKAEHUA CTPOUTENLCTBA

July 28 - August 1, 2003 E-45

o3 Section 11.5.1 - Acceptance
DS ‘Review (continued)

* Material submitted.for License to Possessand = ~

Use Special Nuclear Materials should: cTEEe

> Address items described'in “Areas of Review”

» Updated information submitted in construction
approval to encompass:

» DeS|gn modlflcatlons C
» Other system features not adequately descrlbed durmg
construction approval review

July 28 — August 1, 2003 - E-46



Pasgen 11.5.1 - 9kcnepTtusa
sl npuemMkm (NpopornKeHue)

* B cnyuae ycrnewHoro NpoxoxaeHus NpueMoYHoOM
3KCNepTU3bl BbINOJIHAETCH OLleHKa 6e30nacHOCTH

B cnyyae, ecnu npueMoYHas 3KkcnepTusa BbisBUNa
3HauYUTEeNbHbIE HEQOCTATKN, OT 3aABUTENA TpebyeTcs
npenocraBneHue gononHuTensHon nHdpopmaunm

BropuuHble 3KCNepThl AOMMKHbI NOATBEPAUTD, YTO
npeacTaBneHHble CUCTEMbI CTaHLMKU COOTBETCTBYIOT

onucaHusim, NnpuBeAeHHbLIM B APYruX pasgenax 3adaBKHU

July 28 — August 1, 2003 E-47

AT Section 11.5.1 - Acceptance
LA, Review (continued)

LT A

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

July 28 — August 1, 2003 E-48



\-f Pasnen 11.5.2 - Ou.eHKa
2§ | - 6e3onacHocT™M

. YTBepx(p,eHue CTpOMTeanTBa

» BKCNepTH3a C LeNbio NPOBEPKK COOTBETCTBUS

XapaKTepuCTUK CTAaHLKOHHbIX CUCTEM KPUTEPHUAM

. NPUEeMKN UNK nNpeBbLIlWEeHUA ITUX KpUTepuees |

Cocpenoroqeua Ha paCCMOTpéHHM KOMITOHOBKU U
KOHCTPYKUMKU CTAHUNOHHBLIX CUCTEM ¥ KOMIMOHEHTOB,

a TaKkKe COOTBETCTBYloUeN UHopMaLuu

nposonﬂume akcnep'msy cneuuanucrm MOI'yT
BbIpa3nThb XenaHnue BCTPeTUTLCA C - ‘
HPEACTaBMTenﬂMH I'lpoeKTHOM rpynnu ¢ uensbio

ny4vuero ﬂOHMMaHMﬂ TGXHOJ‘IOI"M‘!ECKOI’O npouye=s2
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E-49

ero NoTeHUUanbLHbLIX PUCKOB M Kouuenuvm ' ‘ '
6e3onacHoOCTH " o ‘W

' July 28 — August 1, 2003

§ Sectlon 11. 5 2 Safety Evaluatlon

* Construction"Approval’

> Verify commitment to provide plant systems that

meet or exceed acceptance criteria-

> Focus on the design of plant systems

> For planned facnhty, revnewers may .-

components and related mformatlon

meet with design team to gain
better understandlng of the -
process, its potential hazards, "
and safety approaches

July 28 ~ August 1, 2003

E-50



Paspen 11.5.2 - OueHka
iy besaonacHocTy (npogosnkeHue)

* JlnueH3aua Ha BnageHue cneyuanbHbIMU A0epHbIMU
MarepunanamMm U UXx Mcnosnb3oBaHue

» DoMKHbI UMETbLCA NPOEKTbl U UHCTPYKLUK NO IKCNnyaTayum
CTAHLMOHHbIX CUCTEM,

» ObecneyeHue npueMnemMon rapaHTuit TOro, YTO CUCTEMbI CTaHUUK
YAOBNETBOPSIOT KPUTEPUAM NPUEMKN

» CucTembl AOMXHBLI HAX0AUTLCA B paboTOCNOCOGHOM COCTOAHUM Y
HaAEeXHO BbINOMHATbL, B CNy4ae HeobXoAUMOCTU, NPpeRNUCaHHbIE UM
NpoeKTHble yHKUMu 6esonacHocTu

> NonmxkHa 6bITb 06ecnevyeHa Hagnexauwasi LOKYMeHTauus,
npeacTtaBneHHas B otyeTe no YOB anAa Bcex cTaHUMOHHbIX
cucTtem, onpenensemMblix kak BB

July 28 — August 1, 2003 E-51
Qo"”’ Ll %“’o - - -
.. gz Section 11.5.2 - Safety Evaluation
BB (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

July 28 - August 1, 2003 E-52
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. Paspen 11 6 - PesynbTraTthl OLLeHKMU
o) | 6esonacHoOCTH
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2

* OCHOBHOW 3KCTepT p.oxymeH'raano ocdopmnsieT
oueHKy 6e3onacHocTy, nonrOTaBnMBaﬂ.

> OnucaHWe npoBefeHUA IKCNEPTU3bl, AaBas oGocnoaaHue
pe3ynbTaToB 9KCNepTU3bl U COCTABSIEHNA 3aKoYeHns

> ins yTBEPXAEHNS CTPOUTENLCTBA : OMKHO GbITh YKka3aHO, YTo -
3asBUTENb BLINONMHUN cBOM obs3aTenbLcTBa, paspabora © . -
CTAHLUNOHHBIE CUCTEMbI, XapaKTePUCTUKKU KOTOPLIX OTBEYAoT ; -
KpUTepUAM NPpUEMKKU MNY NPeBOCXOQAT 3TN KpUTEpHUN '

> Ons yTBepxAeHUA 3aABKKU Ha SKCNNyaTauuio : [OSKHO ObITh
yKa3aHo, YTO NPOeKTb! CUCTEM U IKCINyaTauUoHHbIe
MHCTPYKUUYM OTBEYAIOT KPUTEPUSIM MPUEMKH, UMEIOTCS B
Hanuumu 1 cnocobHbl B cnyyae Heo6Xo0ANMOCTH HageXHO .
BLINOMHATL NpeAnucaHHble chyHkuuK GeaonacHocTy .

July 28 — August 1, 2003 E-53

" REQ,
c“ o“

t}.--f Section 11.6 - Evaluation Findings |

* Primary reviewer documents the’ safety
evaluation by: -

> Describing the review, explaining the basis for the
findings, and statmg the conclusmns

> For constructlon approval statlng the appllcant has
committed to provnde plant systems that meet or
exceed the ‘acceptance criteria :

> For operating license approval stating plant - R
systems’ designs and operations satisfy acceptance -~ -
criteria and are adequately available and reliable to
perform intended safety functions when needed

July 28 - August 1, 2003 . E-54
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Paspen 11.7 - llutepartypa

o,

.

* COOpHUK HOpMATUBOB ANSA aTOMHbIX CTaHLUNI
MHCTUTYTa MHXEHEepPOB-3NEKTPUKOB U 3JIEKTPOHLUKOB
(IEEE). IEEE: NuckaraBei, Hbto xepcu

* Komuccusi agepHoro perynuposaHust CLUA (KAP).
NUREG-0800, Tunosasa nporpamma npoBeneHust .
3KcnepTu3bl, FNasa 8, “OnexkrpoaHeprua’”, Tadnuua 8-1,
Kputepuu u pykoBoacTea npuemMKu U pykoBoacTsa Aans
anekTpuyeckux cuctem. KAP: BawuHrroH, Okpyr
Konymbus

* Komuccus sgepHoro perynuposaHus CLLUA (KAP).
HopmaTusHble AOKyMeHTbI ansa OtaeneHvs 1,
JHepreTuyeckue peakropsbl. KAP: BawunHrroH, Okpyr
Konymbus

July 28 — August 1, 2003 E-55

f Xaf £ 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.

July 28 - August 1, 2003 E-56



e Hopmatuebl MHCTUTYTaA MH)XXEeHepoB-

e"“n U“'o
\_{§ 3JIeKTPUKOB. M 3J5IeKTPOHLUUKOB C
P COOTBETCTBYIOIMMU HOPMATUBHbIM

.....

pykoeoacteammu KAP

* NUREG-0800, TuinoBasi ‘nporpaMmmva npoBeaeHus -
 3kcnepTusbl, Mnaea 8, “AnekTpoaHeprus’,
Tabnuua 8-1

'« CtaHpapTb! u pekomeHpauuv NUREG-0800,
HOpMaTUBHLIE PyKOBOACTBA M PYKOBOACTBA

SAEPHO NPOMbILNIEHHOCT!: (Kopnopau.uﬂ DCS
ucnonb3oBana ctaHpapThl IEEE B KaquTBe |
OCHOB NPOEKTUPOBaHMS, XOTS CTporoe |
cobGrnoaeHue CTaHOApPTOB He ABNAETCS
Tpeb6oBaHuem 10 CFR 70)

July 28 -~ August 1, 2003 E-§57

‘ Institute of Electrical and
\of i Electronic Engineers Standards
s 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 adherenceto -
standards not a 10 CFR 70 requirement):

July 28 — August 1, 2003 E-58



A\ i NMpoexkTupoBaHue cUCTEM
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llll

IEEE Std 308-1991, “TunoBkie kputepuu IEEE

Onst 3NeKTPUYeCKUX CUCTEM aTOMHbIX CTaHLMK
knacca 1E”

HopmaTtuBHoe pykoBoactTeo 1.32, Penakuuna 2,
“Kputepuu gna areKTpuyecknux cucrtem,

Ba)XHbIX ANA 6e30nacHOCTU aTOMHbIX cTaHUUMK”

July 28 - August 1, 2003 E-59

Overall System Design

.....

* |IEEE Std 308-1974, “IEEE Standard Criteria for

Class 1E Power Systems for Nuclear
Generating Stations”

* Regulatory Guide 1.32, Revision 2, “Criteria for

Safety-Related Electric Power Systems for
Nuclear Power Plants”

July 28 - August 1, 2003 E-60



iXef !  Cranpapr IEEE 3081974

* KpuTepuu npoekTMpoBaHUA U 0COBEHHOCTM NpoeKTa
ANeKTPUYecKux cucrtem knacca 1E

* TpeGoBaHus K UCNbLITAaHUSIM U-Haa3opy = -

- * Kputepun B3aumofeiiCcTBUS 3NEeKTPUUECKUX CUCTEM
knacca 1E ¢ BHelwwHUMH 3HepreTMYeCKUMU cCUCTEMaMU

July 28 - August 1, 2003 E-61

A>T . IEEE Std 308-1974

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

* Requirements for tests and‘surveillance

. Crilteria for interfacing the Class 1E poWer' |
system with offsite power system

July 28 — August 1, 2003 E-62
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HopmatuBHoe pykosogcTBo 1.32

PexomeHayet ctanpapt IEEE 308-1971, 3a uckniouenHuem
crnepyiouero:

» TpeboBaHuM K 3neKTPOCcHabXeHU1o 3apAAHbIX YCTPOUCTB
aKKyMYNATOpPHbLIX BaTape#n

» OTmeuaeTcA HecooTBeTCTBUE Mexny craHpaaptamu IEEE 308-
1974 v IEEE 450-1975

July 28 — August 1, 2003

Regulatory Guide 1.32

* Endorses IEEE Std 308-1974 except:

> Battery charger supply requirements

> Inconsistency between IEEE Std 308-1974 & IEEE
Std 450-1975

July 28 — August 1, 2003 E-64

E-63
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* CtaHpapT IEEE 344-1987, “PeKomer,auuu IEEE
AN CeNCMUYECKON KBanucbuKauuu
obopynoBaHus Knacca 1E .nnﬂ aTOMHbIX
cTaHuun”

* HopmartuBHOE pyKOBOp,CTBo 1. 100 Pep, 2,
“CeiicMuyeckas KBanudukaums
3NIEKTPMYECKOro U MEXaHUYECKOrO -
~obopyanoBaHusi Ansi aTOMHbIX CTaHUUKA”

July 28 — August 1, 2003 E-65
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Equipment Seismic Qualification

.....

 |EEE Std 344-1987, “Recommended Practices
for Seismic Qualification of Class 1E Eqmpment
for Nuclear Generating:Stations”.- A

* Regulatory Guide 1.100, ReV|S|on 2 “Selsmlc
Qualification of Electric and Mechanical
Equipment for Nuclear Power Plants”

July 28 ~August 14,2003 - - E-66



negy,
a"‘u’ G,

iX:f}  Craupapr IEEE 344-1987

LA T2 2

A';'I'
L

L%

* HaeT pykoBoacTBa Ansa pa3paboTku npouenyp
(ucnbiTaHnK/oueHkn), pe3ynbTaTbl KOTOPbLIX
noarBepXxAaalroT, 4To obopynosaHue knacca 1E
oTBeYaeT 3KcnnyatauyMoHHbIM TpeboBaHUAM B
TeueHue U nocrsie 0gHOro 3eMneTpAceHus,
conpoBoxaarueroca 6esonacHoun
OCTAHOBKOW peaKTopa, npeailecTByemMoro
HECKOJIbKUMU 3eMITeTPACEHUSAMU, Npu
KOTOPbIX 3KCnnyaTayus peakropa
npogomkaeTcsi

July 28 - August 1, 2003 E-67
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IEEE Std 344-1987

) o
*Tiynod ™

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

July 28 — August 1, 2003 E-68
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OnucbIBaeT METOA CEMCMMYECKOIA
KBanucpmnkaumm anekTpuyeckoro n
MexaHuvyeckoro obopynoBaHus
OxBaTbIiBaeT gBe Ka"'r"erdpimfo"ﬁdpy'.QOBaHMﬂ:
> dNeKTpuyeckoe n MmexaHuyeckoe o6opynosaHMe,
BaXKHoe ans 6e3onacHocTH ' A 4

» OBopynoBaHue, He OTHOCSLEECH K BAXXHOMY ANS
6e3onacHOCTU, OTKa3 KOTOPOro MOXeT, TeM He
MeHee, BOCNPensTCTBOBaTh BLINONHEHNIO cbyHKuuu

6e30nacuocm
July 28 — August 1, 2003 ’ E-69
& nmxo"o . , S e -
AL Regulatory Guide 1.100
E) slat § e :

* Describes a method for seismic qua||f|cat|on of
electric and mechanical equipment

* Covers 2 categorles of equment
> safety- related electric and mechanlcal equment

» non-safety-related equipment whose failure-can
prevent the accomplishment of safety functions - .

July 28 - August 1,2003 E-70



{_{ HopmarmeHoe pykosopcTteo 1.100
J (npopon:keHue)

* PekomeHnayet ctaHgapt IEEE 344-1987 co
crenyrowmuMmn OTKOPPEKTUPOBaHHbIMKY

nNOoNTOXEeHUAMMN.
> [na MmexaHu4eckoro obopynoBaHUA OOMKHO ObITh

PacCMOTPEHO BNUsiHUE TeMnepaTypHOU
Aecopmauum Ha paboTOCNOCOGHOCTb U Harpy3Kku Ha

TpybonposoAabl
> B cnyydae, korga TpyAHO NpakTU4eCKU oCcyLleCcTBUTb

AVHaMUu4yecKkme UcnbiTaHnA Hacoca UIK KnanaHa,
npueMnembl CTaTuyeCkue ucnbiTaHna € YeTbipbMA

AONONTHUTEeNbHLIMU OrpaHNYeHNAMU
E-71

July 28 - August 1, 2003

Regulatory Guide 1.100
L Ad 4 (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

E-72

July 28 - August 1, 2003



oy, KBanuqouxau,ml oﬁopynosal-ma c
- TOUKM 3pe|-|m1 oOXpaHbl
Y OKpyXKaloweu cpenbl

. C'raHp,apT IEEE 323-1974, “CTaHp,ap'r IEEE .D,J‘Iﬂ"‘ |
KBanmbuKau.uu OGOPyAOBaHMH Knacca 1E
aTOMHbIX cTaHuun” |

* HopmaTtuBHoe pyKOBOJJ,CTBO'l 89 Pep, 1,
“KBanudcukauusa onpeagerieHHoOro
3aNeKTpoodopynoBaHUsA, BaXXHOro ons
©e30rnacHOCTU aTOMHbIX CTaHLUNA, C TOUYKMH
3peHUnsa oxpaHbl OKpYyXxatouen cpeabl”

July 28 — August 1, 2003 E-73

g Equipment Enwronmental
P Quallflcatlon

n
llll

* IEEE Std 323 1974, “IEEE Standard for
Qualifying Class 1E Equipment for Nuclear
Power Generating Stations” :

* Regulatory Guide 1.89, Revnsnon‘1,.' '

“Environmental Qualification of Certain Electric .

Equipment Important to Safety for Nuclear.
Power Plants”

July 28 — August 1, 2003 E-74



s Cranpapr IEEE 323-1974
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* OnucbiBaeT OCHOBHble TpeboBaHUA K kKBanudukaumm
oSopynoBaHus 6e30NacHOCTU aTOMHbIX CTaHLUNA C
TOUYKU 3PeHURA OXpaHbl OKpYXakLen cpenbl

* ObecneunBaeT pekomMeHaauuu ansa AeMOHCTpauuu
kBanudukaumum obopyaoBaHus

* MeToab! NnpoBeaeHusa kBanudukaunm o6opynoBaHuUs
BKJTHOMAIOT:

> Tunosble ucnbiTaHUa o6opyaoBaHus
» OnweIT 3KcnnyaTauuu
» AHanu3s

> KomGuHauuio Bbilieyka3zaHHOro

July 28 - August 1, 2003 E-75
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* 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

July 28 — August 1, 2003 E-76
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* PexomenyeT ctanpapt IEEE 323-1974 ¢
MCKITIOHEHUAIMU B cne.qyloumx 06nacmx

> KBanMCbMKaLlMH OGOPyAOBaHMH He OTHOCALLEerocs K .

knaccy 6e30nacHOCTU, HO BIIUSAIOILETO Ha
o6opyaoBaHue, BaxHoe Ansl 6e30MacHOCTH

> KOoHKpeTHble ycrnoBus U npeaens! ANs oKpyXxaiouiei

cpenbl

> CrapeHue
> DokymeHTauus no kBanudukaumum obopynosaHus

E-77

July 28 — August 1, 2003

RegulatOry-Guide 1.89, Revision 1

the followmg areas:
> Quallflcatlon of non-safety-related equnpment |f

impacts safety-related equipment
» Specific environmental conditions and margins

> Aging
> Qualification documentation

July 28 = August 1, 2003

* Endorses: IEEE Std 323 1974 W|th exceptlons |n

E-78



iXzf i Mepuoauueckue UcnbITaHUS
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* Ctanpaprt IEEE 338-1987, “TunoBble Kputepum
IEEE ans npoBegeHuss nepumoanyecKkux
UCNbITaHUNA 3NIEKTPUYECKUX cUCTeM Knacca 1E
U CUCTEeM 3alyuThl aTOMHbIX cTaHUun”

* HopmatusHoe pykosoacteo 1.118, Pen. 3,
“Tlepuoguyeckue UCnbITaHUSA INMEKTPUUYECKUX
. CUCTEM U cCUCTeM 3aWuTbl”

July 28 — August 1, 2003 E-79

AN Periodic Testing

.....

* |EEE 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”

July 28 - August 1, 2003 E-80



{Xef}  Cranpapr IEEE 338-1987

 [ononHser ctasgapr IEEE 308 B o6nacTu
nepumoanYeCcKoro Haasopa

* KpuTepun npoekTMpoBaHusi U aKcnayaTauuu nnﬁ
npoBeaeHus nepuoanyecKnx ucnbrraHuu KaK 4acTn
nporpammil Hap3opa '

. CDyHKuuouaanble McnbITaHus, nposepxu | |
Bepmbuxauuﬂ xanMGpOBKu U u3MepeHus BpeMEHHbIX
napamerpos C Uenb1o npoaepxu IKCMNyaTauUOHHbIX
xaparcrepncmx cucTemMbl 6e30nacuocru

He oxsarusaer TGXHVI‘-IECKOG chnymusaHue U PeMOHT

July 28 — August 1, 2003 E-81

‘Xaf} - IEEE Std 338-1987 -

e Supplements |IEEE Std 308 in areas of perloduc
surveillance

. Desngn and operatlonal criteria for perlodlc
testmg as. part of surveillance program"

e Functlonal tests, checks calibration verlflcatlon
and time response measurements to verify
safety system performance

o Does not address mamtenance

July 28 — August 1,2003 E-82
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* MeTon cooTBeTCTBUA
TpeboBaHUAM K
nepuoanyecKum
MCNbITAHUAM
3NIeKTPUYECKUX CUCTEM U
CUCTEM 3aWMUThbI

* PekomeHpayet IEEE Std
338-1987 ¢
He3HaYUTeNbHbIMMU
WUCKNIOYEeHUaAMN

July 28 —~ August 1, 2003 E-83

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

* Endorses IEEE
Std 338-1987,
with minor
exceptions

July 28 — August 1, 2003 E-84



}-’ - AHanK3 egMHMYHOro oTKas3a

o C'raHp.ap'r IEEE 379- 1988 “anMeHeHMe
CTaH.qapTa IEEE pnsi prrepvm e,qMHVNHOI‘O
OTKa3a K cuctemam 6e30nacHOCTH aTOMHbIX
cTaHUuun”

* HopmatuBHOe pykoBoacTBo 1.53, “IpuMeHeHmne
KpUTepua egUHUYHOro oTKasa K cuctemam
©6e30nacHOCTM aTOMHbIX cTaHUUN”

July 28 — August 1, 2003 ' E-85
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* |IEEE Std 379- 1988, “IEEE’ Standard Application
of the Smgle Failure Criterion‘to Nuclear Power
Generating Station Safety Systems” '

b

;o $arey,

‘Single Failure

hwno’

* Regulatory Guide 1.53, “Application of the
Single-Failure Criterion to-Nuclear Power Plant
Protection Systems”

July 28 - August 1, 2003 ' E-86
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Xzf:  Crampapr IEEE 379-1988

* Kputepuu eguHu4Horo otkasa (KEO)
NPUMEHUTESNILHO K 3NIEKTPUYECKUM CUCTEMAM,
KU n aBToMmaTuKe cucrtem ©e3onacHoOCTHU

* PekomeHpgaunu no KEO, otkazam u metogam

aHarin3a

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

h
ﬁb Sue/
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* Single-failure criterion (SFC) for the electrical
power, instrumentation and control portions of

safety systems

§
~
-~
«

* Guidance for SFC, failures, and analysis
methods

July 28 = August 1, 2003

E-88



\-fﬁ HopmarTiiBHoe pykoEoacTEo 1.53

. Pexomen.nyeT CTaHp,ap'r IEEE 379 1974 B
KayecTBe npuemnemoro MeTo,qa BbINONIHEHUSA *
Tpe6oaaHu;| KSAP oTHOCUTENnLHO COOTBETCTBUA
KpUTEpUIo ep,uHMquro oTkasa Ans aTOMHbIX
cTaHUuuM

* MpUHMMaET NCKINIOYEHUS, Kacatolnecs
CnocobHOCTN OBHapyXXeHus eAMHUYHOrO
oTka3sa u TpeboBaHUiA_ pa3feneHusn

July 28 — August 1, 2003 E-89
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Regulatory Guide 1.53

* Endorses IEEE Std 379- 1974 as an acceptable T )
method for meeting NRC’s reqmrements for -
satisfying the single-failure crlterlon in nuclear
power plants A

* Takes exceptions to clarify single failure
detectability and separation requirements

July 28 —August1,2003 E-90



E’Tunosble ucnbiTaHMA o6opypoBaHus

* Crtanpapt IEEE 383-1974, “Ctanpapt IEEE
AN TUNOBbIX UCMNbITAHUN 3NTIEKTPUUYECKUX
kabeneun, cpawmBaHnm B MosieBbIX YCNOBUSIX

U aNEeKTPUYEeCKUX coeauHeHuit knacca 1E ans

aTOMHbIX cTaHuun”

July 28 — August 1, 2C03 E-91

X | Type Testing

"""

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

July 28 — August 1, 2003 E-92



{Xf}  Craupapr IEEE 383-1974

* PykoBOACTBO N0 paspaboTke nporpamMMBI Ans TUNOBbIX |
UCNLITaHuit kabenew, cpalMBaHWii-B NONEBbIX’ :
ycrnoBusix kabeneit u 3NEKTPUUECKNX COeAMHEHNIA ona

- MONY4eHNs KOHKPETHLIX Pe3yNbTaToB TUNOBLIX
MCNbITaHUIA .

> OTHOCUTCA K Mowrax(y Ka6eneu B nonesblx ycnosvmx HO
MOXeT GbITb MCNOSIL30BaHOo AN xaanmpuxauuu BHYTPeHHeN
3NEeKTPONpPOBOLKHN

. .ﬂononuner CTaH,qapT |EEE 323-1974

July 28 — August 1, 2003 E-93
§¢‘“l'00“°’ ] . . ) g L " . N
s IEEE Std 383-1974
3 g R _

* Guidelines for developing a programto type t‘es"t
cables, field splices and connections to obtaln
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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* Ctanpapr IEEE 384-1974, “TunoBblie
KPUTEepUnN He3aBUCUMOCTHU INTEKTPUYECKOrOo

obopynoBsaHua U uenen knacca 1E”

* HopmaTtusHoe pykosoacteo 1.75, Pea. 2,
“DusnyeckKas He3aBMCUMOCTb IJNIEKTPUYECKUX

I
”nno)
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cucrtem”

E-85

July 28 ~ August 1, 2003

Electrical Independence
and Separation

ssss

* |EEE Std 384-1974, “IEEE Trial-Use Standard
Criteria for Separation of Class 1E Equipment

and Circuits”

* Regulatory Guide 1.75,
Revision 2, “Physical
Independence of
Electric Systems”

E-96
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Cranpapr IEEE 384-1974

2

* TpeboBaHus He3aBMCMMOCTM anMeHMTeanO K
Lensam u oGopy.qoaaHmo cucreM Knacca 1E

. prrepvwl HE3aBUCMMOCTH, cononeHue KOTOprX
'MOXeT ObITb [OCTUTHYTO NyTeM hnm3nyecKkoro

pasgaenennsa n anelcrpnqecxou VI3OJ'IFILIMM M36blT0‘-lelX~ o

Leney u o6opyaoBaHus

* OnpepeneHne N3bLITOYHOCTH HE pacCMaTpuBaeTcs’

July 28 — August 1, 2003

iXef} IEEE Std 3841974

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

* Criteria for mdependence achleved by

E-97

physical separation and electrical isolation of

circuits and equipment that are redundant’

* Does not address the determlnatlon of what is -

considered redundant

July 28 — August 1, 2003

E-98
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\J HopmarueHoe pyxosoancteo 1.75,
2 S Pen. 2

* Cranpaprt IEEE 384-1974 pekomeHayeTcsi €
MHOrFO4YMUCIIEHHbIMU UCKINIOYEHUAMMU, TAKUMUN KaK:

> [lo6aBKa pa3Bsi3blBalowWwero ycTpoMcTBa Ansg UCKNIOYeHUs
npuBeAeHUNA B AeNCTBUE OTKNIOYAIOWMUX YCTPOUCTB TONBLKO

TAY
ao? fay,

R

TOKOM noBpexaeHns

> He cnenyeT paccMaTpuBaTh 3aGNOKMpOBaHHYIO
MeTanfinyecKkylo onneTky, coaepxauylo kabenb, B KayecTee

KaHana gns BHYTpeHHel npoknagku
»> CBfizaHHble KOHTYPbI AOMXHbI OTBeYaTbL TpeboBaHuAM K

cxemam knacca 1E
> 3anpelieHb! cpawmBaHusa Kabenen B kKaHanax ans

BHYTPEeHHeW Npoknaaku

July 28 — August 1, 2003 E-99

f Regulatory Guide 1.75, Revision 2

* |[EEE 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 1E circuits
> Cable splices in raceways prohibited

July 28 — August 1, 2003

E-100
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* Cranpapt [EEE 741-1997, “TunoBuie kputepuu
IEEE nns 3aluTh! 3HepreTUyeckux cucrem u
oGopyp,osaHMﬂ Knacca 1E aTOMHbIX CTaHuMM” o

July 28— August 1,2003 E-101
s“"‘”“%‘"o . ' .
‘.;55 Equipment Protection
"4 &
“"‘

* |EEE Std 741-1997, '“|EEE Standard Criteria for ~
the Protection of Class 1E Power Systems and o
Equipment in Nuclear Power Generatmg o
Stations”

July 28 - August 1, 2003 E-102



A Cranpapr IEEE 741-1997

Tpe6oBaHUs K 3awuTe ASsl ANIEKTPUUECKUX CUCTEM U
obopynoBaHus knacca 1E

* 3awuTa OT INIEKTPUYECKUX U MeXaHUYeCKUX
noBpeXAeHUN UN1 OTKa3oB, KOTOPbIe MOryT NPOU3ONUTH
B TeYeHue nepuoga BpeMeHu, 6oree KOPOTKOro, 4em
TpedyeTcs Ana AeMcTBUA oneparopa

* Tpe6oBaHUA K UCNLITAHUAM U HAO30pPY

* He BkNOYaKOT “thrUanyeckux’ npoeKkTHbIX TpedboBaHUN
AN 3aWnThl OT TaKMX COObLITHUI, Kak noxap, nageHue
rpysa uT. a.

July 28 - August 1, 2003 E-103
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IEEE Std 741-1997

* Protection requirements for Class 1E 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.

July 28 — August 1, 2003 E-104
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. CTaHp,ap'r IEEE 484-1975, “PexomeH,qyeMble "
IEEE npaBuna. npoexmposauuﬂ n MOHTa)Ka |
BEHTUNTMPYeMbIX CBMHLIOBO- -KUCFIOTHBIX |

_aKKyMynATOPHbLIX 6aTapeit ans.
ucnonb3oBaHms B . . FEN
CTaLMOHapPHbIX
ycnoBusx”

July 28 — August 1, 2003 : E-105
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iaf}  Installation of Batteries
Y, o

2
L 2P 54

* IEEE Std 484- 1975 “lIEEE Recommended
Practice for Installatlon DeS|gn and
Installation of Vented Lead-Acid Batteries for
Stationary Appllcatlons”

o¥ Ay,

July 28 — August 1,2003 - E-106
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;eg(,z Cranpaprt IEEE 484-1975
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e stare,

* Kputepuu, KoTopble AOMKHbLI UCNOMNBb30BaTLCA NpU
XPaHeHuU, pa3MeLieHun, YyCTaHOBKe, BeHTUNALIUY,
OCHalleHuu npubopamu, npeaBapuUTenLHON U
OKOHuYaTenbHOU cOopke U 3apAnKe BeHTUNUPYEMbIX
CBUHLIOBO-KUCMOTHLIX aKKyMYNATOPHLIX 6aTapen

* PexomeHAylOTCA ANS UCNONb30BaHUA CO CTaHAapTamMu
IEEE 485 u IEEE 450

July 28 - August 1, 2003 E-107

\V§ 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-108
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ABapuiHble gu3enb-reHepaTopbl

* CraHgapr IEEE 387-1984, “TunoBbie kputepuu IEEE
ANA ausenb-reHepaTopHbLIX YCTaHOBOK, UCNIONb3YeMbIX
B KayecTBe pe3epBHOIro 3fIeKTPOoCcHabxeHUs ans
aTOMHbIX cranuuﬁ”

. HopmaTMBHoe pykoBoacTeo 1.9, Pe.qaxumi 3, “Bb|60p,
npoeKTMpoBaHue, KBanMd)MKaLlVIFI ¥ UcnNbITaHUA
aBapuUMHbIX AN3eNnb-reHepaTopHLIX YCTaHOBOK,
UCNONb3yeMbIX B KayeCTBe BHYTPEHHUX CUCTEM
anempocnaﬁmenuﬂ knacca 1E aToMHbIX cTaHUnMin”

* ANSIASTM D975 94, “TunoBble TeXHuqecxue ycnosuﬂ o
ANsi AU3ENLHOTO 'ronnmaa” -

July 28 - August1,2003 E-109

:X~f} Emergency Diesel Generators

* |EEE Std 387-1984, “IEEE Standard Criteria for Diesel
Generator Units Applied-as Standby Power Supplles for
Nuclear Power Generatmg Stations”

. Regulatory Guide 1 9 Revision 3, “Selection, Des:gn '
Qualification, and Testing of Emergency Diesel
Generator Units Used as Class 1E Onsite Electrlc Power
Systems at Nuclear Power. Plants” L

. ANSIIASTM D975 94 “Standard Specuﬂcatlon for Dlesel
Fuel Oils” .

July 28 — August 1, 2003 E-110
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Cranpapr IEEE 387-1984
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HononHsieT ctavaapT IEEE 308 3a
cueT NOBbLIWEHUs TpeboBaHUM K
An3esib-reHepaTopHbIM YCTAaHOBKaM

HaeTt KpuTepuun npoekTuposaHus 1 NREYE
yCNoBUA UCNbITaHUW AU3eNb-
reHepaTopHbIX YCTAHOBOK,
MCMNOJSib3yeMbIX B KayecTBe
pe3epBHbIX UCTOYHUKOB
3nekTpocHabxeHusa knacca 1E

July 28 — August 1, 2003
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IEEE Std 387-1984
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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-112



Fyn g Hopma'ruBHoe pyxosonc'mo 1.9,
H¥s - . Pepakuus 3

* PyKOBOACTBO Afif AU3eNb-TeHepaTOPHbIX YCTaHOBOK, . ,
MCMONb3yeMbIX B Ka4eCTBE aBapUitHbIX UCTOYHUKOB NUTaHUA Ha
nnowaake . ' ' |

o Onpe,qenﬂe'r .qocra'roquyio Moumocrb Keanucpuxaumo
HaaeXHocTb U paboTocnocOBHOCTL ANl NPOEKTHbLIX aBapun

* PekomeHpyeT ctaHpapT IEEE 387-1984 co cneayouiumm
UCKNIOYEHUIMMN:

> MNpoekTHble rpaHnubl 6e3onacHocTH
» MyckoBble XxapakTepUCTUKKU MU XapaKTepUCTUKKU BbIXOAa Ha MOWHOCTDL

> B03MOXHOCTH NpoBeAeHUA UCNbITaHUIA U KOHTpons (Haazopa)
> KauecTBO aneKkTposaHeprum

July 28 - August 1, 2003 £-113

...u nc‘,"

\-—_{f Regulatory Gulde 1.9, Rewsnon 3

* Guidance for DG units used as onS|te emergency
power sources- C

* Defines sufficient capacity, quallflcatlon rellablllty
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-114



MBIl Ha 480 B  cuctema
A\l XKnsHeobecneyeHunn
Feerae nepemMeHHoOro roka Ha 120 B

* Cranpapt IEEE 944-1986, “PekomeHayeMble
IEEE npaBuna akcnnyatauuv 1 UCNbITaHUN
MCTOYHUKOB BecnepeboiHoro nutaHuua (UBI)
ONA aTOMHbIX cTaHUMK”

July 28 — August 1, 2003 E-115

.-’°u. 5 480V Uninterruptible Power Supplies
»ﬁmh (UPS) and 120 V Vital AC Power System

* |[EEE 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-116
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* WcTouHuk 6ecnepeGOitHOro NMTaHWUA HM3KOTO HanpsXeHUs

* MonynpoBoAHUKOBLIN cTaTMUecKui npeobpa3soBaTterns
nepeMeHHOro U NOCTOSHHOTO TOKa C HakonuTeneMm -
3NEKTPOIHEPIUM MOCTOSHHOTO ToKa

.. VIchopMauuﬂ o Harpyske ycnoauﬂx chnyxmsaHuﬂ TpEGOBaHMﬂ
K 3KCNAyaTaLMOHHbLIM NMOKa3aTeNsiM U KOHTPOSIbHLIM
ucnbiTaHuAM obpatHoro npeobpasoBartens

* He paccmaTpuBaeT akKyMynAaTOpHble GaTapen
Unu 3apagHbie YCTPONCTBa

July 28 ~ August 1, 2003
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'IEEE Std 944-1986.
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Low-voltage UPS

(static) with DC electric energy storage
capability

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

* Does not cover batteries or chargers ..

July 28 — August 1, 2003 ' E-118

Sem|conductor AC and DC converter systems |



o, NMpoekTupoBaHue cucrem
3NeKTpocHabXxxeHusn
AL NOCTOAHHOIO TOKa

* Cranpgapt IEEE 946-1985, “PekomeHayemble
npasuna IEEE gnsi npoektupoBaHus
BCMOMoOraTesibHbIX CUCTEM 3/1IeKTPOCHa0XeHuUs
NOCTOAHHOIO TOKa, BaXXHbIX AnA 6e3onacHoCcTH,
Orif aTOMHbIX CTaHUUW”

July 28 — August 1, 2003 E-119

&mf System

* |EEE 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-120
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* PaccmanuBaeT KOMMNOHEHTb! BCnOMOratTesNibHbIX

CUCTEM 3NeKTPOCHaBXeHNs1 NOCTOSIHHONO TOKa, B TOM
yucne CBUHLOBbLIE aKKyMynﬂTOprle 6a'rapen
cTaTuyeckue 3apsgHble ycTpoucTBa M
pacnpegenuTenbHoe oGopy.qosaHMe

—

* Ob6ecneunBaeT pekomeHpauuu ans Boidopa
KonuuyecTBa U TMNOB 06opyaoBaHus, Knacca
obopyanoBaHus, cxem passogku, KUI, cuctem
ynpaBneHusi U 3aluTb!

July 28 — August 1,2003 E-121
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* Components of DC power systems mcludmg
lead storage batteries, static battery chargers
and distribution equnpment

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

July 28 — August 1, 2003 E-122



P Texumlecxoe o6cnyxxuBaHue un
55/ 3aMeHa aKKYMYNATOPHbIX Gatape#

'-'c’

* Ctanpapt IEEE 450-1975, “PekomeHayemble
npasuna IEEE no rexHudyeckomy
06CNYXUBaHUIO, UCTIbITAHUAM U 3aMeHe
60sbWNUX CBUHLLOBO-KUCHIOTHbIX
aKKyMynsTOpPHbIX 6aTapeu, npegHa3Ha4YeHHbIX
ANA reHepaTopHbLIX CTaHUMK U noACTaHUUKA”

July 28 — August 1, 2003 E-123

U Battery Maintenance and

Bt Replacement

* |EEE 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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* ObecneuynBaeT TeEXHUYECKoe obcnyxuBaHue, a
TakKxe nnaH-rpacukK U UHCTPYKUUM UCNBITAHUKA -
C Uenbl ONTUMU3ALIUU CPOKa CNYXObl U
3KCNNyaTauMOHHbLIX XapaKTepUCTUK
CTaLMOHaPHbIX BeHTunupyeMblx CBUHL0BO-
KUCMOTHLIX aKKyMYNsAATOPHbIX 6aTapen,
“cnonb3yeMbix Ans pesepBHOrO

3neK'rpocna6>KeHuﬂ
July 28 - August 1, 2003 E-125
£,
Mfé | IEEE Std 450-1975
1’4, ‘C’l &

* Provides malntenance test
scheduleslprocedures to optlmlze ||fe and
performance of permanently installed vented
lead-acid storage batterles used for standby

power apphcatlons

July 28 — August 1, 2003 E-126



U OnpepeneHune pas3mMmepos
BB aKKyMynaTopHbiX 6artapen

* Cranpaprt IEEE 485-1997, “PekomeHayeMble
npasuna IEEE ana onpeaeneHust pasmepos
CTaLuMOHAPHbLIX CBUHLUOBO-KUCNOTHbIX
aKKyMYNATOPHbIX 6aTapen”

July 28 — August 1, 2003

A\ . . ; Battery Sizing

s
o
L T2 2

* [EEE Std 485-1997, “IEEE Recommended
Practice for Sizing Lead-Acid Batteries for
Stationary Applications”

E-127

July 28 — August 1, 2003
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iXef} - Cradpapr IEEE 485-1997

N 06mee pyKOBO,qCTBO no ﬂpOGKTMpOBaHMIO BBOAy B
SKcnnyaraumto n TeXHNYeCKomy chnymuBaHmo |
ceunuoso-xncnomblx aKKyMynﬂTOprlX 6aTapeu

. Yxasblsae'r, Kak onpepenseTcs Harpy3sKa noCTOSIHHOIO
TOKa U pa3Mepbl CBUHLIOBO-KUCIIOTHOM - . . -.
aKKyMynsiTopHol 6aTtapeu, npeaHasHa4yeHHoOM ans
MCMONb30BaHUA B CTaUMOHAPHKIX ycnoeuﬂx npu
MONHOM Harpy3ke . -

. I'IpMBon;rrcn HeKOTOpre (baKTopbl mm Bbl60pa
anemeHTOB DGatapeu

July 28 — August 1, 2003 E-129

AR REQ,
ot °‘<

'Xf}  IEEE Std 4851997

* General guide to designing, placing in service, -
and maintaining a lead acid battery:installation

* 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-130
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Cucrtema HopManbLHOro 3feKTpocHabXXeHUA NnepeMeHHOoro
Toka yctaHoBKu no npoussoactey MOKC-ronnusa (YIMT)

»> [1Ba otAenbHbIX NUTaHUA HanpsxxeHueM 13,8 kB kaxpoe
> [1Ba TpaHcopmaTopa 100% nponsBoaUTENBHOCTH, KaXAbIW C

3NeKTPUYeCcKONn WNHOK HanpsixeHuem 4,16 kKB
» ABTOMaTuueckoe nepekpecTtHoe coeaAnHeHue wWuH 4,16 kB B

cnyydyae notepuvu NnUTaHnA

> [ononHuTenbHble nonepeyHble cBA3KU WuH 480 B ans

TeXHNn4yecCKoro o6cnyx<u8a|m;|

> CnpoeKTupOBaHa B COOTBETCTBUU CO CTAHQAPTOM

IEEE 765-1995, “CtaHgapTt npeano4TuTenLHoro
3HeprocHabXeHUn ANA aTOMHbIX CTaHUMK ’, KaK He

oTHocsitaaca Kk OCCK
E-131

July 28 — August 1, 2003

U Review of the CAR Submitted
RaLss g 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-132
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- BUS1 gr) C §) BUS2 - 2N B -
.. . [JoeseLrceneros & - - mesa.'GENBLDGl?
YEMERGENCYBUSA - - *~ . -: ' .EMERGENCYBUSBY ~ =~ -
EMERGENCY Y EMERGENCY
DIESEL é L L é DIESEL
GENERATOR A GENERATOR B
448KV -4aov~l')‘ '(1“4.13Kv - 480V
HD EXHAUST FAN HD EXHAUST FAN %

—L TRAIN A TRAINB
480V EMERGENCY BUS B

480V EMERGENCY BUS A
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\-f ‘'MOX Fuel Fabrication Facility
sastt g " Main One-Line Diagram

%,
2 "'. * ‘
13.8KV R 43, BKV
T “NORMAL FEED 1 - " NORMAL FEED 2 “ =l
13.8KV - 416KV T 13.8KV - 416KV
. _ABKVNORMAL . ""7 . . . 416KV NORMAL - -
- SWITCHGEAR BUS 1 Ct ser'CHGEAR BUS2 ¥ -
é Lt—l BUS TIE r;] g
STANDBY DESEL Y A : STANDBY DESEL
GENERATOR 1 ) o : 3) * GENERATOR 2
uTILITY % R 31 UTILITY '
BUS1 ) S) BUS?2
¥ Y <
DIESEL GEN BLDG DIESEL GEN BLDG
EMERGENCY BUS A EMERGENCY BUS BY
. 2 - S )
’ : e LT«'.[‘:].' - Ce Tk
EMERGENCY . . . - L . . .~ Y .- EMERGENCY
DIESEL N “r : e ) QY DrEseL
GENERATOR A : GENERATOR 8
. 4.1sKv-4sov"l; T4 16KV - 480V -
. . HD EXHAUST FAN HD EXHAUST FAN
- — - .' TRAINA , - " TRAINB . -—L—.— s .-
480V EMERGENCY BUS A e 4aov EMERGENCY BUS B
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o, DKCNEPTU3A INEKTPUYECKOW CUCTEeMb
3PC, nogaHHoro B thespane 2001 r.

Sl (npoponxeHue)

fﬁq

o 5"1"
%,
Tnnosr W

A%

L4 T2 A4
PesepBHas cucrtema anekrpocHabxeHua nepemeHHoro toka YINMT
> [OBa oTpenbHbIX peaepenblx Ausenb-reHepartopa HanpsxxeHuem 4,16 kB

»> [Ba uctouHuka 6ecnepebonHoro nuraHua 120/208 B

> MNpw novepe BHeWHero NUTaHWA U OTKale nepexkntoveHns
oGecneynBaeT 6e30NacHbLIN OCTAHOB TEXHONOIUYECKOro npouecca

» Cucrema, He oTHocswanca K OCCK, cnpoekTupoBaHHas C y4eToOM

» |EEE RP 446-1995, “Pexomerayembie NpaBuia TexXHUKU akcnnyatauuu ans
aBapUiHbIX ¥ pe3epBHbLIX CUCTEM IHepProcHabxeHnn, npegHasHaYeHHbIX

ANA NPOMbIWNEHHOro ¥ KOMMEPYECKOro UCNONb30BaHUA”
» HauuonankHasa npotusonoxapHasa accouuauun (HNNA) 110, “Crangapr
ONA aBapuitbIX K Pe3epBHbLIX CUCTEM 3HEProcHAOKeHUA”

E-135
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Review of the CAR Submitted
February 2001 (continued)
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* 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”
July 28 — August 1, 2003
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s, 3Kcnep'ru3a 3NEKTPUYECKON CUCTEMBDI
%;5 ‘3PC, noganHoro B cheepane 2001 r.
~ (npoporikeHue)

*o

9 s1arey

* Cucrema aBapmitHoro aneK'rpocna6>KeHun nepemeHHoro
Toka YIIMT ‘

> Osa omenbublx pe3epBHbIX aaapuuublx nuaenb-reuepa'ropa
- HanpsxeHuem 4,16 kB

> Yetuipe ucTouHnka 6ecnepe6oitHoro nutanus 480 AB
> [iBa UCTO4HMKA 6ecnepe60m|oro AMTaHuA 120 B
> fpu norepe .qpyrux uc‘roquukos ocymecrenmo'r nuranue OCCK

> Cnpqenupoaaua B COOTBETCTBUM CO craH.napTaMM IEEE,
Takumu Kak 308-1991 n 387-1995, B kayectBe OCCK

July 28 ~ August 1, 2003 ' E-137

\-f ‘Review of the ‘CAR Submitted
Septd February 2001 (continued)

* MOX Emergency AC Power System
> Two separate, redundant 4.16 kv Emergency Diesel '
Generators Do _
> Four 480 v UPS S -
» Two 120 v UPS
> On loss bf ofher'sources, provides power to PSSCs

> DeS|gned to IEEE standards such as IEEE Stds 308-
1991 and 387-1995 as PSSC

July 28 — August 1, 2003 - ' E-138



~ KkcnepTn3a 3NeKTPUMYEeCcKon CUCTeMbl
f 3PC, nopgaHHoro B cheBpane 2001 r.
(npoponmkxeHue)

* Cuctema HOpManbHOIO 3fIeKTPOoCHabXeHns
noctofAHHoOro Ttoka YNMT

> [1Be oTaenbHbIX aKKyMYNATOpPHbIX Oatapeu no 125 B, kaxaan
C 3apsiAHbIM YCTPOUCTBOM

> O6ecneuyuBaloT NUTaHUe ANA yNpaBNeHUn BbIKNIOYaTeNnAMU U -
Harpy3oK NOCTOsIHHOIO TokKa

> CnpoeKkTupoBaHa B COOTBETCTBUM co cTaHaaptTom |EEE 485-
1992 ansa onpegeneHus TpebyeMbix pasMmepoB 6aTapei Kak He
oTHocslwenca k OCCK

July 28 — August 1, 2003
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Review of the CAR Submitted
February 2001 (continued)
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* 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

July 28 - August 1, 2003 E-140



"“"%o,‘ 3Kcnep1'u3a 3NEeKTPUYECKON CUCTEMBI .
\‘-_{f 3PC, nopaHHoro B chespane 2001 r.
Aty (npoposmxeHue)

b

ar
4’ sratee,

* Cucrema aBapMmnHOro 3neKTpocHabxeHus
NocTOAHHOIo Toka YIMT

> [Be oTAenbHbIX, viaGblToqHblx'aKKymynnTopHblx
G6aTtapeu no 125 B, kaxpaas C 3apsAAHLIM YCTPOUCTBOM

> ObecneuynBaeT nuTaHve AnNA ynpaeneHus
aBapuNHBLIMU BbIKNIOYaTENSAMU, aBapUAHOro
ocBeuleuus u OCCK

> CnpoeKTUpOBaHa B COOTBETCTBUM CO CTaHAapTamu
IEEE, Takumn kak IEEE 308-1991 u 485-1992, B
kayectBe OCCK

July 28 — August 1, 2003 E-141

\-f Rewew of the CAR Submitted
A, February 2001 (continued)

.....

* MOX Emergency DC Power System

> Two separate, redundant 125 v battenes each with
charger

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

> DeS|gned to IEEE standards such as |EEE Stds 308-
1991 and 485 1992 as PSSC t

July 28 — August 1, 2003 ’ E-142
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Cucrema anekrpocHabxxeHuna
nocrosHHoro Toka pna YIMT

480 B
Axx, 6ar. ner_ TOKa

4808
ntp, TOKa — _ Akk. 6aT. —
) T 125B T 125B
[ CHARGER
T)

T
|

T T

PacnpegenutenbHbIi LUT KOHTypa B

3

T

PacnpenenutenbHbIi WNT KOHTYpa A

E-143
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MOX Fuel Fabrication Facility
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ann MO,
8
.. ‘ %
x7s Emergency DC Power System
480V AC 125V 125V 480 VAC
l == BATTERY = garrery |
CHARGER CHARGER
TRAIN B DISTRIBUTION PANEL

T

TRAIN A DISTRIBUTION PANEL

E-144
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»\b"'“;lq‘ .
Uf 3anpoc KﬂP Ha npep,craBneHue
Pgeg AOHOHHMTeanOM uncbopmau,uu

24 siuBaps 2001 r. = Mucbmo KAP kopnopaunun Duke Cogema Stone

P
& Webster (DCS)
> UcknoyeHnss HOpMaTUBHOIO pyxoaoncTBa K craHAap'raM IEEE
TpebylT pacCMOTPEeHUA OCHOBHLIX BONPOCOB He3onacHocTH

> Kopnopauus DCS ucnons3soBana ctaiaaptb! IEEE B kayecTBe ocHOB.
NpOeKTUPOBaHMUA, XOTH CTporoe cobniofieHne CTaHRAPTOB He '
aBnsietcs TpebosBaHnem 10 CFR70 o

25 anpensn 2001 r. — CoBewanue nepconana KAP c npeAcTaBUTENAMY

kopnopauumu DCS
» CeMmunaHeBHbIN 3anac TonnMBa TOJ'IbKO .qnﬁ OAHOI‘O aBapuuHoro

Ausenb-redeparopa (AAN
> OcTtaeTcR HEACHLIM coﬁmonerme Hopmameos “ c'raﬂ,qaproel
McnonbL3oBaHKMe HecornacoBaHHLIX CTaHpapToB IEEE

> He paccmaTpusanuchb 'rexrmqecxoe chnymuBaHne n MCI’IblTaHMﬂ

July 28 - August 1, 2003 E-145
oyt NRC Request for Additional
%}!&‘,"ff “Information

* January 24, 2001 - NRC letter to Duke Cogema Stone &
Webster (DCS) o

> Regulatory guide exceptlons to IEEE standards requure
underlying safety issues to be addressed . .

> DCS commiitted to IEEE Stds as its de5|gn bases although
adherence to standards not a 10 CFR 70 requirement - - - .

* April 25, 2001 - Staff/DCS meeting . .- .. |

> 7 day fuel supply for only one emergency dlesel generator L

(EDG
Commltment to codes and stafidards’ unclearl use of

unendorsed IEEE standards LIS
> Maintenance and.testlng not a_ddressed

July 28 — August 1, 2003 -
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~  3anpoc KAP Ha npegocTaBneHue
A\ nononHurenbHoOWN nHpopmauum
Yo (npopomxeHue)

s1ar
o Ve,

L] I !
’hnnoﬁ"‘

* 21 mons 2001 r. - 3anpoc Ha npegocTaBneHne
OOononHUTeNnbLHOU MHdopmMaLnmn

> CeMuaHeBHbIN 3anac TonnvBa ToNbKo ans ogHoro AAI

> He paccmaTpuBanuch TexHuuyeckoe obcnyxmuBaHue u
ucnbiTaHUA

> OcTaloTCA HesiCHbIMK OCHOBbI NpoekTUpoBaHus ana UBI u
3NEeKTPUYeCcKUX CUCTEeM NOCTOAHHOIO TokKa

> PacxoxpneHun mexay crangapramu |IEEE, ucnonbayembimu B
3PC, 1 cOOTBETCTBYIOIWMUMIU CTaHOAPTaMU U HOPMATUBHbIMU
pykoBoacTBamu, onobpeHHbiMu KSP

» OcTaeTcsa HesicHbIM cobnogeHue HOpPMAaTUBOB U CTaHAAPTOB

July 28 - August 1, 2003 E-147

NRC Request for Additional
B 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



}  Orserni DCS Ha Bonpockl KAP

* 31 aBrycta 2001 r. ~ OtBeT DCS.
> Kaxgbin AQI 6y.qe'r uMeTb He3aBMCMMb|H nonrocpoqnbm 3anac

TONnuBa
» DCS cobniwopaer c'raﬂnap'rbl IEEE TaKue Kak 338 1987 765-

1995, 450-1995 u 387-1995, B obnactu TeXHU4ecKoro

chnymuBaHua ¥ UCNbITaHKUMN
> DCS cobniopaer ctavnapthl IEEE 944-1986 n 946-1992

> DCS npuHsna Bo BHUMaHWe 3Ha4ynTeNbHbIE PacXoXAeHUs'

mexay ctaHaaptamu IEEE, ucnonib3yembimu B 3PC, 1
COOTBETCTBYHOLWMKUMHN CTaHAAPTaAMM ¥ HOPMATUBHbBIMH

" pykoBoacTBaMM, opobpeHHbIMmK KAP
> DCS cobnitogaer Bce craHgapThl, 32 UCKNIOYEHNEM Tex,

KOTOpble OTHOCSITCA K peakTopam
E-149
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* 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
mamtenanceltestmg ‘
» 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

0

DCS Responses — NRC Questions

d° "An"
o
S

°"n

July 28 — August 1, 2003

reactor
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W .  OTBeTbl DCS Ha Bonpocskl KAP
o (npopormxeHue)

* 5 nekabpsa 2001 r. — OTBeT Kopnopauun DCS

> DCS BbINOnMHWUMIA UCNbITaHUSI aBapUNHON CUTyaLUK
“ToTeps BHelWHero aHeprocHabxeHna”

* Mpoyee paccMoTpeHUue
> Cranpaptbl IEEE

> HopmaTuBHBbIEe pyKOBOACTBA

July 28 - August 1, 2003 E-151

DCS Responses - NRC Questions
(continued)

,,,,,

* December 5, 2001 — DCS response
> DCS committed to loss of offsite power (LOOP) test

* Other discussions
> |EEE Stds
> Regulatory Guides

July 28 — August 1, 2003 E-152



\J% OTBeTbI DCS Ha BOl'lpOCbl KﬂP
DS (nponomxeuue) .

* 28 deBpansa 2002 r. — 3anpoc KAP Ha npe.qOC'raBneHue

uHcdpopmaumm
> TpeboBaHus ctaHpapra IEEE 484/HP 1.128 n 1.189
OTHOCUTENIbHO UCNOSNb30BaHUA BNaroHenpoHuLaeMon

M30NAUNK 1 NPOU3BOAUTENTIEHOCTH CHCTEMbI HVAC
akKkymynatopHon/Gonee Husxuu npeAen BocnilaMeHAeMocTH

(HNB) Bogopoaa
* 8mapta 2002 r. - OTBeT DCS
> MaTtepuan He 3agepxuBaeT/abcopbupyet Bnary

> Kopnopauus ;’)acc‘M'orp'eha HopmaTuBbl ans HVAC nomeltenus
aKKymynmopHo_v"llHl'lB sBoaopoaal/HMMNA

July 28 — August 1, 2003 E-153

DCS Responses — NRC Questions
(continued)

* February 28, 2002 — NRC request for

information
> |IEEE Std 484/RGs 1.128 and 1.189 requirements for
moisture resistant insulation and battery room HVAC

capabllltleslhydrogen lower flammablllty limit. (LFL)

* March 8, 2002 DCS response Y
> Matenal does not hold/absorb moisture
> Discussed battery room HVAC/hydrogen LFL/NFPA

codes

July 28 — August 1, 2003 E-154



o, Llenb OTUEeTa No o60ocHOBaHUIO

;&-{, 6esonacHoctn (OOB)
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* [okyMmeHTanbHoe oopMiieHne pe3ynbLTaToB
3KcnepTu3bl ANA:

» 3aasuTtensa
> Ob6LecTBEeHHOCTH

> Opyrux 3aMHTepecoBaHHbIX BegoMcTB (KoHrpecca,
CNywarumux CTOPOH U T. A.)

July 28 - August 1, 2003

\-f Purpose of SER

* Document staff findings for:
> The applicant
> The public

> Other stakeholders
(Congress, hearing parties,...)

July 28 - August 1, 2003 E-156
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* NoKyMeHTanbHoe ocbopmnenue ycnoauu
npUueMKu SR D e

* KoHCOnMaauus OCHOBaHUS .u,nﬂ
yTBepxaeHus/oTkasa ~

* CoxpaHeHue 3HaHUI opraHusauvu gnsa
GyAayLiero nMUeH3upoBaHus

. O6ecnéHeHMé 060CHOBaHMA NPUHMMaEMbIX
perynupyolmm opraHom petuesmin ons
obLlecTBEHHOCTHU

July 28 ~ August 1, 2003 E-157
g"“""%“’o L o
AT A Purpose of SER
shapss (continued)

* Document conditions of acceptance -
* Consolidate basis for approval/denial

* Preserve institutional khnowledge for future’
licensing

. Provide"public‘:_"with justification for regulatory
decisions

July 28 - August 1, 2003 E-158
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* MpepBapuTtensHbiil 006 — 30 anpens 2002 r.

* Pepakuusa 1 lNpeasapurensHoro O0b —
30 anpens 2003 r.

* OKoHuaTenbHbIX OTYET OXnaaerca B ceHTAOpe
2003 .

July 28 -~ August 1, 2003

. NRC Safety Evaluation Report
P Schedule

"""

* Draft - April 30, 2002
* Revision 1 Draft - April 30, 2003
* Final anticipated September 2003

July 28 - August 1, 2003

\-g Mnan-rpacduk nogrotroeku 00B KAP
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Rl £ 3nexrpuqecxue CUCTEMBI

11.5.1 NMpoBeneHune 3xcnepm3bq B

11.5.1.1 OnucaHune cuctem
11.5.1.1.1 HasHaueHue
11.5.1.1.2 OcHoBHble cocTaBnawoume - - -

Cucrema HopMmanbHOro aNeKTpocHabxeHus

11.5.1.1.21

11.56.1.1.2.2 - PesepsHas cuctema anekTpocHabxeHNA NEPEMEHHOTO ToKa

11.56.1.1.2.3 Cucrema aBapuitHoro anelcrpocna6>xeuun |
11.6.1.1.2.3.1 Cucrema aBapuiiHoro SneKTpOCHaﬁ)KeHVIH nepemeHHoro TOKa

11.5.1.1.2.3.2 Cucrema aBapuiiHoro anewrpocnaGmeHun NOCTOAHHOIO TOKa

11.5.1.1.2.4 Cuctema cBA3n

July 28 — August 1, 2003 E-161
oM,
A AN Draft Safety Evaluation Report
ks - 7 Electrical Systems
11.5.1 Conduct of Review
11.5.11 System Descrlptlon
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 o
11.5.1.1.2.3.1  Emergency AC Power System
11.5.1.1.232 Emergency DC Power System
11.56.1.1.24 Communications System

July 28 — August 1, 2003
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11.5.1.2
11.5.1.3

11.5.1.3.1

11.56.1.3.2

11.5.2
11.5.3

11.5.1.3.1
11.5.1.3.2

11.5.2
11.5.3

noob
JneKTpuvyecKkme cucTtembl
(npopmomxeHue)

B3aumopneincTBusa cucrtem

OcHoBbl npoekTupoBauust OCCK n cootBetcTBYIOWMUE
OCHOBHblIe KpUTEPUU NPOEKTUPOBAHUA

CucTema aBapUiNHOFO aNeKTpPocHabXeHUsA nepeMeHHOro
TOKa

Cuctema aBapMWHOr0O aNeKTPOCHABXEeHNA NOCTOAHHOTO
TOKa

PesynbTaTbl OLleHKHU

NuTtepaTtypa

July 28 — August 1, 2003 E-163

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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\J NpoekTHbIe TpeboBaHua pna
BNEeKTPUUYEeCKUX cucrem

* 3nekTpuyecKue cUcTembl , onpegeneHHble kak OCCK, "
OOMKHbLI BbITh PaboTOCNOCOBHLIMMK Y o6ecnetuaTb B
HaZleXXHoe aNeKTPOCHaGKeHUe ANA HOPMAnNbHOM
aKcnyartauum 1 6e3onacHoOro octaHoBa U KOHTPONA B .
TeyeHue BepOsATHbIX BHEWHUX BO3AeCTBUN ‘

* CuUcCTeMbl OOMKHbI OCTaBaTLCH d)yHKuuouaanblMM B
cnydae cepbesublx npuponglx ﬂBneva anmuvm

OKpYKatoweii CPeabl U AUHAMUYECKUX Bosneucrauu B

COOTBETCTBUM C OCHOBHbLIMMU prrepmlmu L
npoekTupoBaHus gokymenta 10 CFR 70 -

July 28 — August 1, 2003 E-165

o »"‘Qb"’o - - 4 . - . -
\-f Design Basis Requirements for
RS Electrical Systems

* Electrical systems designated as PSSCsare:.to'f* b

be available and provide reliable electrical " .-
power for.normal operation and. safe shutdown .

and monltormg durmg credible external events' o

. Systems should remaln functlonal when
subjected to severe natural phenomena

environmental and dynamic effects, conS|stent o

with the BDC of 10 CFR 70. 64(a)(2) and (4)

* Must support contlnued operatlon of essentlal
utilities per BDC of 10 CFR 70. 64(a)(7) |

July 28 - August 1, 2003 - E-166



o, '
3axknroueHnue NOOB ana
ANIeKTPpUYEeCKMX CUCTEM

* 3asBuTenb npeacTaBusl NPOEKTHYIO uHdopMaUuUo
OTHOCUTENIbHO 3NIeKTPUYECKUX CUCTEM, KOTOpLIe

onpepneneHbl kKak OCCK

* 3aaBuTenb OTBEYAET OCHOBHbLIM KPUTEPUAM
npoekTtuposaHus (OKI) gokymexTa 10 CFR 70.64(a)(7)

* OcHoBbl npoektupoBaHua OCCK obecneuunBaioT
npyMeMnemMyto rapaHTuio 3aluThbl OT NPUPOAHbIX
AABSIEHUN U NOCNeACTBUN BO3MOXHbLIX aBapui

* [peaBapuTenbHLIA NPOEKT OTBEYAET MNOMOXEHUAM
3alKUThl B FNYOUHY U KOHUENUUU NpeanoyTUTEIbHOCTH

TeXHNYeCKUX cpeancTB ynpasineHUA N0 CpaBHEHUKO C

dAMUHNCTPATUBHLIMWA

July 28 — August 1, 2003 E-167

\J Draft SER Conclusions for
DT 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

July 28 - August 1, 2003 E-168



‘3aknmouenne NOOB ans

t}{,; | ‘3NIEKTPUUECKMUX CUCTEM
A ‘(nponomkeHme)

o YCTaHoaneHHble ‘OCCK npeacraBnsioT. coGou CUCTEMbI
aBapUIMHOTO 3NeKTPOCHaGXeHUsA NEPEeMEHHOro U -
MOCTOAHHOrO TOKa, KOTOPLIe AOMMKHbI ObITh
CNpPOEeKTUpPOBaHb! Takum obpasom, 4yTO6bI OHM BbINN
CNoCo6HbLI BbINONHATL CBOM (DYyHKLMM §Ge30nacHOCTU C -
yyeTom criegyrouux ¢akTtopos: :

> U3BbLITOYHOCTL/OTCYTCTBNE YA3BUMOCTH K €ANHUYHOMY OTKA3Y
> HesaBuCUMOCTS U dhusnyeckoe pasaenenme .

> BesonacHocTb k oTkazam - . _

> [loCTaToYHbIE NPOU3BOAUTENBHOCTDL U BO3MOXHOCTM *

> MNpoBefeHne NepMoaNYECcKUX NCNbITAHNIA U TEXHNYECKOTO
obcnykusaHus

> Hapgnexawasn peneiHas 3awura

July 28 - August 1,2003 E-169

\.g: _ Draft SER Conclusions for
¥/ Electrical Systems (continued)

TAY,
\(lo * "ﬁb

°0

* The identified PSSCs are the emergency AC
and DC power systems which will be deS|gned
to perform their safety functlons with:

» Redundancy/no single failure vulnerablllty
> Independence and physmal separatlon

> Fail safe performance T

> Sufﬂcnent capamty and capablllty

> Periodic testing and maintenance © "

» Adequate protective relaying
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o, 3akmoueHue NOOB ansa

M ANEeKTPUYeCKUX cuctem
(npopormxenue)

¢ Kpome TOro, NpU NPOEeKTUpPoOBaHUN OONXHbLI
ncnonb3oBaTbLCA.

» CraHpapr IEEE 308-1991, “CranpapTtHble Kputepuu IEEE ana
3HepreTUYecknx cucrtemM knacca 1E aToMHbIX cTaHUUK”

> HopmartusHoe pykoBoacTteo 1.32, Pen. 2, “Kputepun ans -
3NEeKTPUYECKUX CUCTEM aTOMHbIX CTaHUMM, BaXHbIX ANA :

©esonacHocTn”

> ANSI/AISC N630-1994, “TexHnueckue ycnosus
NPOEKTUPOBaHUA, UITOTOBMNEHUA U MOHTaXa CTanbHbIX
KOHCTPYKUKMN, BaXHbIX ANA 6e3onacHocTu, Ans saepHbIX
ycTtaHoBok (SC-1)” _

July 28 - August 1, 2003 E-171

AW Draft SER Conclusions for
aavs  Electrical Systems (continued)

'''''

* They will also be designed using:

> |EEE Std 308-1991, “IEEE Standard Criteria for
Class 1E Power Systems for Nuclear Generating

Stations”

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

»> ANSI/AISC N690-1994, “Specification for the Design,
Fabrication, and Erection of Steel Safety-Related
Structures for Nuclear Facilities (SC-I)”
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s | 3aKn|o~|e|-me NOOB ans

M: ‘3NIeKTPUUYECKUX CUCTeM
DAl - (nponomKeHue)

> ASCE 4-98, “Tunosoi celicMUYECKIi ananua ﬂ.qepublx -'
COOpPYXeHUMK, BaXHbIX AN 6esonacnocm" - '

> _Craupapr IEEE 323-1983, “CTaHnap'r IEEE .qnﬂ KBanmbuKauuu
oGopy.qoaaHuﬂ Knacca 1E; Ans ATOMHbIX crauuvm”

> C'rannap'r IEEE 344 1987 “PeKOMeHnyeMble npaauna IEEE
AN cencMuyeckomn KBanucbuKauuu oﬁopy.qoaauuﬂ Knacca 1E
aTOMHbIX CTaHLUunHK” : :

> HopmartusHoe pyxoaoncrao 1 61 “Benuquubl 3aTyxaHun ans
ceucmonoruqecxoro npoex‘ra aTOMHbIX c*ranuuu”

July 28 - August 4, 2003 - E-173

"“ ‘Draft SER Conclusions for
*u'"d ' Electrical Systems (continued)

t".t

*b

,Qun-,

> ASCE 4-98, “Standard Seismic AnaIySIs of Safety-- :
Related Nuclear Structures” -

> IEEE Std 323-1983, “IEEE Standard for Quallfymg »
Class 1E Equment for Nuclear Power Generatmg
Stations” .

AT L

> |EEE Std.344- 1987 “IEEE Recommended Practlces
for Seismic Quallflcatlon of Class 1E Equ1pment for -
Nuclear Generatmg Statlons”

> RG 1.61, “Dampmg Values for Selsmlc DeS|gn of
* Nuclear Power Plants” N -
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3JIeKTPUHECKUX CUCTEM
(npogomnicxeHune)
HopmatusHoe pykoBoacteo 1.100, Pepn. 2, “Ce#icMuyeckan

KBanudmkauua 3NneKTPMYeCcCKoro 1 MexaHM4ecKkoro
obopyaoBaHUA aTOMHbIX CTaHUUK”

Cranpaprt IEEE 338-1987, “CtannaprtHble kputepun |IEEE ann
nposeAeHUA NepuoanYeCcKUX NpoBepok cucTeM B6e3zonacHocTH
aTOMHbBIX cTaHUUK”

HopmaTtusHoe pykosoacTteo 1.118, Pepn. 3, “lNepuoguueckue
UCMNbITAaHUA 3HEeProcucTem U 3awmThbl”

Cranpaprt IEEE 379-1994, “Tunosoe npumeHenue |IEEE
KpUTepusa eAUMHUYHOro oTKkasa K cuctemMam 6e30nacHocTH
aTOMHbIX cTaHuuun”

July 28 - August 1, 2003 E-175

Draft SER Conclusions for

aavé  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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e 3akniouenme MNOOB ans

AA ‘BNEeKTPUUECKUX CUCTEM

| (npoponxeHue)

> CTaHnapT IEEE 383 -1974, “C'raunap'r IEEE Aﬂﬂ 'mnoablx
MCanTaHMM SHEKTDM‘IGCKMX Ka6eneu Cpal.llMBaHMM B’ I'IO.I"IEBbIX

ycnoeuﬂx “ anex‘rpuqecxux coeAuHeHuu xnacca 1E pns
aTOMHbIX crauuuu”

> CTaHnap'r IEEE 384- 1992 “Tunoeou KpMTepMM IEEE ans
He3aBMCUMOCTH aneKTpuquKoro oGopynoeaHuﬂ u ueneu
Knacca 1E”

> Hopmamauoe pykoeoncmo 1.75, Pen 2 “musuqecxaﬂ
HEe3aBUCUMOCTb 3NEeKTPUUYECKUX cucrem”

> C'rarmap'r IEEE 741- 1997 “TunoBomn kputepuit IEEE ans ‘
3aWmThI 3HeprocucTem v OGOPyAOBaHMﬂ knacca 1E aTOMHbIX
C'ranuuu o

July 28 — August 1, 2003 E-177

" Draft ‘SER Conclusions for
s /¢ Electrical Systems (continued)
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> |EEE Std 383-1974, “IEEE Standard for Type' Test of
Class 1E Electric Cables FieldSplices, and -
Connections for Nuclear Power Generatmg
Stations” : : :

> |EEE Std 384- 1992 “IEEE Standard Crlterla for
Independence of CIass 1E Equ1pment and Clrcwts”

> RG 1.75, Revision 2, “Physncal Independence of
Electric Systems”

> |EEE Std 741-1997, “IEEE Standard Criteria for the
Protection of Class 1E:Power Systems-and™ = = .
Equipment i in Nuclear quer Generatlng Statlons”.:i- s
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\ 3akmoueHue NOOB gns

3NEeKTPUUYECKUX CUCTeM
(npopornxeHue)

Cranpapr |IEEE 484-1996, “Pekomenayemble IEEE npaBuna
NPOEKTUPOBAHUS U MOHTaXa BEHTUNUpPYeMbIX CBUHLIOBO -

KMCITOTHbIX aKKYMYNATOPHbIX BaTapen, npegHa3HauYeHHbIX
ANA UCNONL30BaHUA B CTaUUMOHapPHLIX ycnoBusax ”

ANSI/ASTM D975-94, “TunoBble TexHUYeCcKue ycnoBusa ons
ansenbHoro Tonnuea”

Cranpaprt IEEE 387-1995, “Tunossie kputepuu IEEE ans
An3enb-reHepaTopHbIX YCTAHOBOK, UCNONb3yeMbIX B KayecTBe
pe3epBHbIX UCTOYHUKOB 3neKkTpocHabxeHusa knacca 1E ansa
aTOMHbIX cTaHUuun”

HopmaTtusHoe pykosoacteo 1.9, Pea. 3, “Bbibop,
npoekTupoBaHue, kBanudukauma m UCNbITaHUA aBapURHbIX
An3enb-reHepaTOpPHbLIX YCTAaHOBOK, UCNOMb3yeMbiX B KayecTBe
BHYTPEHHUX CUCTEM 3neKTpocHabxeHun knacca 1E gna
aTOMHbIX cTaHUMK”

July 28 — August 1, 2003 E-179

Draft SER Conclusions for

s Electrical Systems (continued)

> |EEE 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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P 3a|(moqe|-me NnooBb ans

Mf ‘BrIEKTPUUECKUX CUCTEM
Rl (npoponxeHue)

> Cranpapt IEEE 944-1986, “PékomeHayembie npasuna IEEE
3KCnAyaTauunu M UCNbLITaHKA UCTOYHUKOB BecnepeboitHoro
NUTaHUA ANA aTOMHbIX C'ranuuu” 1

» Cranpaprt IEEE 946-1992, “PekomeunyeMble npasuna IEEE -
ANA NPOeKTUPOBaHUA BCNOMOraTenbHbIX CUCTEM
anenpocuaﬁmeuuﬂ nocrommoro 'roxa ‘ans a‘romuux
cTaHuun” : ~

> Cranpaprt IEEE 450-1995, “Pekomenayemble npasuna IEEE
ANA TEXHUYECKOro ob6cnyXuBaHusa, MCNbITaHUA 1 3aMeHb!
BEHTUNUPYEMbIX CBUHLIOBO -KUCNOTHbLIX aKKYMYNATOPHbLIX
GaTapeil, npeaHasHaYeHHbIX ANA UCNONL3OBaHNA B
CTaLUOHapHLIX yCnoBusx”

July 28 — August 1,2003° E-181
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‘Draft SER ‘Conclusions for
kElectrlcaI Systems (continued)

"’WNOO »
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> |EEE Std 944-1986, “IEEE’ Recommended Practice g
for the Application and Testing of Unlnterruptlble
Power Supplies for Power Generating Stations” - ¢

> |EEE 'Std946-1992, “IEEE Recommended Practice -~ .
for the Design-of DC Auxiliary Power Systems for -
Generating Stations”

> |EEE Std 450-1995, “IEEE Recommended Practice
for Maintenance, Testing, and Replacement of
Vented Lead-Acid Batteries for Stationary
Applications”
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3akmoueHue NOOB ans

{};-{, 3NEeKTPUYeCKUX cucrem
vy (npopnonxeHue)

> CrtaHpapTt IEEE 485-1997, “PekomeHayemble
npasuna IEEE ans onpeneneHus pasmepos
CTaLMOHapPHbIX CBUHLOBO-KUCSTOTHbIX
aKKyMynATOPHbIX 6aTapen”

> NFPA 111, “CtangapT Ana akkyMmynsiTOpHbIX
aBapUMHbLIX U pe3epBHbIX 3Heprocucrem”

July 28 — August 1, 2003 E-183
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s Draft SER Conclusions for
127/ Electrical Systems (continued)

""""

nod

> |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”

July 28 — August 1, 2003 E-184



. - Bonpocu KAP no-.
orxoppek'ruposal-n-lomy 3PC

A= S

o i

B P HPEACTaBHEHHOMy B oxmﬁpe 2002 r.
* 10-12 pekabps 2002 r. - Cosemaﬂue KFIPIDCS

> 3anapannenMBaHuelucnbrranuﬂ pe3epBHbIX Ausenb-

reHepaTtopos (POl
> 3anapannenMBaHue OCHOBHblx MEH

> Lllupokue obsazarenLcTBa npoaecm MCNbITaHUA
BCEX 3MeKTPUYECKUX CUCTEM Ha COOTBETCTBUE

cTaHpapram IEEE
> CpegcrBa ynpaBneHMﬂ ELLIY ans aBapMMHbIX

Av3erb- reHepaTopoB (Aﬂl’)
> MpumeHnmocTb cTaHpapTa IEEE 323-1983

E-185

July 28 — August 1, 2003

NRC Questions on Revnsed CAR
Submitted October 2002

* December 10-12, 2002 - NRCIDCS meetlng
> Paralleling/testing of Standby Diesel Generators

(SDGs)
> Paralleling of Essential UPS

» Broad commitment to test all electrlcal systems to

IEEE Stds
> Control room co'htr'ols ‘fo’r EDGs

> IEEE Std 323-1983 applicability
E-186
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STANDBY DIESEL STANDBY DIESEL
GENERATOR 1 @ GENERATOR 2
13.8KV 13.8KV
NORMAL FEED 1 [:| NORMAL FEED 2
— 0 Y -
13.8KV - 4.16KV X A PARALLEL A X 13.8KV - 4.16KV
C;] 416KV NORMAL l;l BUS 4.16KV NORMAL ¢I
SWITCHGEAR BUS 1 ¥ SWITCHGEARBUS2 Y
3 & 6 ‘-
Y BUS TIE Y _
% 416KV = 480V %
) 3)
uTILITY SI 31 uTILITY
BUS 1 ) %) BUS2
messx. GENBLDG L DIESEL GEN BLDG
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EMERGENCY ¥ ¥ EMERGENCY
DIESEL e L é DIESEL -
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— I " TRAINA TRAIN B
480V EMERGENCY BUS A 430V EMERGENCY BUS B
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RGP 4 MOX Fuel Fabrication Facility
WS Main One-Line Diagra
AL ain One-Line Diagram
'-ot'
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- - OCHOBHbIE UCTOUHMKM
- 6ecnepebounHoro nutanuma YIIMT

125VAC

R{d
3

128VAC 480 VAC
T).

430V - 2081120V
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INVERTER J75—& o

- [ stanc switc

MANUAL SWMITCH

)
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‘MOX Fuel Fabrication Facility
'Essential UPS
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f XS
- A 3
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OCHOBHbIE VICTOUMHUKMU
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MOX Fuel Fabricati Facilit

P uel Fabrication Facility
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ug Penaxu,un 1 3a|cmoue|-mn noos
P Ans SNIEKTPUUECKUX CUCTEM

* 3asButenb npeACTaBun NPOEKTHYIO qu)opma'uum‘ N
OTHOCUTESNbHO 3NEKTPUYECKUX CUCTEM, KOTOPbIE . -
onpeaeneHb! Kak OCCK

* [lokymeHTauus 3aﬂBuTen;| onaeqae'r OCHOBHbIM
- KPUTEpUAM npoeKTHMpOBaHMﬂ noxymeHTa 10 CFR
70.64(a)(7) . ¥ :

* OCHOBb! NPOEKTUPOBAHUSA OCCK obecneunBaroT
NpUeMnemyto rapaHTmio . 3aumn=| OT NPUPOAHLIX
SIBNEHUN N nocnencnauu BO3MO)KHbIX aBapum

* TpeaBapuTenbHBIA NPOEKT OTBeqaeT AONOXEHUAM
3aWuThl B rMy6UHY M KOHLUENUUM NPeAnoYTUTenLHOCTH
TeXHUYeCKUX CpeacTB ynpaBneHusi No CpaBHEHUIO C

anMMHMCTpaTMBHbIMM ‘
July 28 - August 1,2003 E-193

y.g% Revision 1 ‘lir'a'ft'xNSE”R' Conclusions
X for Electrical Systems

* Applicant provided design basis information 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 potentlal
accidents - Srouo o

* Preliminary design rri"et'd'efe"h"s'e-ih'-d'ep'th*;3“";’
provisions and the preference to engineered
controls over administrative controls
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O>xupaemas TemMmaTukKka
M 6yaywimx akcneprus

L T2

=1 B

* JKcneptusa YOb
> OnpenenexHue 3BOB
> lNokasaTtenu nepuoanyHOCTU oTKasoB ana IBIB

» Mepbl ynpaBneHsus, npumeHumsblie K BB

* CooTBeTcTBUE NPOEKTHbIM TpesoBaHMﬂM

* KoHcurypauus pesepBHbIX AU3enb-reHepaTopos
> 3anapannenuBaHue MOXeT co3paTh npobnemsbl gna ABOB

> YnpaBneHue Harpy3Kkoi B TeueHue Hepabotocnoco6Horo
COCTOSIHUSA Au3enb-reHepaTopos

July 28 - August 1, 2003 E-195
s Anticipated Topics for Future
X Review

LT Ad

* ISA review
> Ildentification 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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o, Oxcup,aemaa Temarumka

\‘—fj ~ 6yaylMX 3KCnepTus
s (npoponxeHue)

. Koncburypauvm OCHOBHbIX MCTO'—IHMKOB |
GecnepebonHoro nUTaHus " '

> 3anapannenuBaHue MOXeT co3faTh nNpobnemb! Ans

<Nl
* UckntouyeHne CBS3N Mexcp,y LuuHaMM 4 16 KB °
-y ) :
- ¥o.
July 28 ~ August 1, 2003 E-197

Anticipated Topics for Future
\J Review

Raslet £ -

rves® (continued)

* Configuration:of Essential Uninterruptible -
Power Supplies . S
> Paralleling may challenge IROFS

* Elimination of 4 16 kv bus tle
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U3Bne4vYeHHbIEe YPOKHU

* BaXXHOCTb 3a0naroBpemMeHHOro ycTaHoBneHus
OCHOBHbIX TEXHUYECKUX HOPMATUBOB

* HeoOxoaAMMOCTbL B 4YaCTOM OOLEeHUN

°* HeadhheKTUBHOCTL rnepennucku npu ee

HeobBXxoAuUMOCTH

* TenedoHHble 06CYXAEHUA YCKOPSAIOT NpoLecc,
HO MpPU 3TOM yBenuunBaeTcs BO3MOXHOCTb

B3aUMHOIO HeJONOHUMaHUs ¢ 00eunx CTOPOH

July 28 — August 1, 2003 E-199

LS
Lessons Learned

''''

* Important to get ground rules up front
* Frequent communication necessary
* Written correspondence inefficient but

necessary
* Telephone conversations streamline process

but increase misunderstanding

July 28 - August 1, 2003
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N d ' U3BneueHHble YPOKMU
B - (nmpoponxeHue)
* Pe3ynbTaTUBHOCTbL NMUCLMEHHOrO OB EHUs 1
JINYHbIX BCTpeY '

* BaXXHOCTb BOBJeYeHUsA B npoLlecc
NpoeKTUpoBaHUA Ha paHHeﬁ cTaguun

* Wcnonb3oBaHue 6a3bl AaHHbLIX ANA
npocneXxuBaHusa xoaa BbiNosiHeHus pabor

* BaXHOCTb TOYHOCTH M3f'l'O)KeHMﬂ'

> OcylecTBUMOCTb U BO3MOXHOCTb npoeepku
BbINONTHEHUA

> OAHO3HAYHOCTbL 06A3aTensLCTB

July 28 — August 1, 2003 E-201
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O’
ATA Lessons Learned
- I .o °
- i = 3 : .
st | (continued)
LT A

* Written communicati'on:and face-to-face
meetings effective

* Important to be involved early in the design
process B

* Database to track status helpful

* Precise language lmportant

> Inspectable and enforceab!e -

» Commitments unambiQqus o
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AL . End-of-Topic ,
2/s  Questions-and-Answers Session
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