Tennessee Valley Authority, 1101 Market Street, LP 5A, Chattanooga, Tennessee 37402-2801
December 21, 2011

10 CFR Part 50
ATTN: Document Control Desk
U. S. Nuclear Regulatory Commission
Washington, D.C. 20555

Project Number 785

SUBJECT: TENNESSEE VALLEY AUTHORITY (TVA)
CLINCH RIVER CONSTRUCTION PERMIT (CRCP) PROJECT
FOURTH REGULATORY FRAMEWORK WORKSHOP

References: 1) TVA letter to NRC dated August 24, 2011, “Clinch River Construction
Permit (CRCP) Project, First Regulatory Framework Workshop”
2) TVA letter to NRC dated October 14, 2011, “Second Regulatory
Framework Workshop”
3) TVA letter to NRC dated November 10, 2011, “Third Regulatory
Framework Workshop”

Please find attached the Regulatory Framework Documents and Section Outlines for the
following sections to be presented at the public meeting:

PSAR Chapters 7, 8, 12, 13, 14, 17, 18, 19, and Part 5

TVA and Generation mPower have worked closely together to develop these Regulatory
Framework Documents and Section Outlines, and look forward to receiving the NRC
Staff's feedback at the January 24, 2012 public meeting. Please contact Thomas Spink
at (423) 751-7062 if you have questions.

Sincerely,

Q-

Jack A. Bailey
Vicg President, Nuclegy' Generation Development
Nug¢lear Generation Development and Construction
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R.W. Borchardt
U.S. Nuclear Regulatory Commission
One White Flint North, 16E15
11555 Rockville Pike
Rockville, Maryland 20852-2378

Michael Johnson

U. S. Nuclear Regulatory Commission
Two White Flint North, 6F15

11545 Rockville Pike

Rockville, Maryland 20852-2738

Michael Mayfield

U.S. Nuclear Regulatory Commission
Two White Flint North, 6E4

11545 Rockville Pike

Rockyville, Maryland 20852-2738

Victor McCree

U.S. NRC Region I

Marquis One Tower

245 Peachtree Center Avenue N.E., Suite 1200
Atlanta, GA 30303
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Chapter 7- Instrumentation and Controls

Regulatory Framework Document

NRC Version
Bection Submittal | Regulatory Requiremants | Froposed | Regulwory Bawis for | NUREG-0300 (SRP) | Regulatory Guidanca {3ee sty TPAInformution | Changes to the, Rslatad Sections Koy Baues
NumberiTite Document Exemptions. Section Content Saction Note 1] Guidance Beyond RQ 1 70 ‘Standard Plant
Dex
71 PSAR |10 CFR Par 50 No  |RG 1.70, RG 1206 [7.0 RG 1.152 JEEE Sta. 6031991 and | Yes. Chapier 7 wil HNa [Chapiers 1 hrough 6. |Assess & apply any 18C Ies3ons leamed from Fukushima Darchi power Siabon.
10 CFR 50 App. A GOC Table 7-1 SECY-93-087 (phus corraction sheat January 30, [conform to current 8 througn 10, ng 12 [Also address.
instrumentation 1 appendn 7.1-A SRM) 1995 reguiatory through 19 1. Comphiance with IEEE 603-1991
and Controis - 10 CFR 100 [Appendix 7.1-8 DISC-ISG-1 HEEE Std. 7-4 3.2-2003 quidance 2. Development of defense-in-depin and diversity technical report for the PSAR.
Introducton 10 CFR 50.55a(aX1) (Appendcx 7.1-C DISC-ISG-2 3. Ses Secvons 7.4, 7 B and 7.94. RINSS issugs
|Anpendix 7.1-0 DIAC-ISG4 5. DACTTAAC for Dagetal IAC systerms (RG 1.70 doss nox recognize RTNSS, DAC of ITAAC))
6. Digital 12C Software Qualdy Assurance (RG 1.152), Diversily, and Cyber-Secunty (RG
5 71)in the PSAR RFDs, and what i required for the CPA.
Tha 1&C design wil be informed by In tatest issuad version of the [EEE Standards and ISGs
Commutmants 10 Iha NRC, howaver, will be based upon guidance endorsad in RGs. 8TPs and
SRP Sactons rssued 6 monihs prior to the submital of the PSAR,
4 Cyber Secunty Plan Raport will be submilted soparalely.
DCD  [10 CFR50 o TOGFR No |RG 1206 Al RG 1 162 IEEE 5 €03 1991and  |NA NA Chapters 1 through 5. |See above
Part 52 Tabie 7-1 [SECY-93-087 (phus comection sheet January 30, 8 through 10, and 12
10 CFR 50 App & GOC| |Appenaix 7.1-a SRM; 1995 twough 19
1 [Appendix 7.1-B DIAC-ISG-1 IEEE Std 7.4 322003
10 CFR 100 [Appendix 7.1-C DI&C-15G-2
10 CFR5067 Appendix 7.1-D DISCA1SG-4
10 CFR 52.47(b)1)
10 CFR 50 558(8K1)
FSAR [10CFR50 No RG 1206 7.1 RG 1.152 IEEE Std. 603-1931 and N/A No Chaplers 1 through 6. |Ses above
10 CFR 50 4pp A GDC rote: RG 1 206 Table 7-1 SECY-93-087 (pus cormection sheat January 30, 8 through 10, and 12
1 [spacifically slates that |Appandix 7 1-A SRM 1995 through 19
10 CFR 100 secuon 7.1.20tthe  |appendix 7.1.B DI&C-ISG-1 IEEE Std 7-4 3 2:2003
10 CFR 50 67 FSAR sheuld include |Appendix 7.1-C DIAC-ISG-2
10 CFR 50 568taX1) the specific [Appenau 7.1-D DIZC-ISG-4
informanon idenufied
in NUREG-0800, SRP|
(Cnapter 7, Aopendix .
7.1-A
Note: Page i 017

RG revisions are not idenilied as these will be consistent with the versions i effact & month 5rlar 10 the PSAR submittal
M00D002-RFD-31-00015
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Chapter 7. Instrumentauon and Contrals

Regulatory Framework Document

NRC Version
Saction Submital | Regulstory Requiremaents [ Proposed Regulstory Basia for NUREQ-0300 (SRP) | Regulatory Guidance {Ses Induatry CPA Information | Changes to the Ralstad Sections. Koy issuen.
Numbae/Tia Document Exemptions Saction Comtent Section Nots 1) Guidancs Beyond RO 1.70 Standard Plant
Dexin
77 PSAR |10 CFR50 No [RG 1206 IH RG 1.22. RG 147, 3762000 [Yes. Chapier 7 wi (Chapters 1 though 6. |Assess & apply Bny 18C 163sons leame from Fukuishima Daicht power station.
10 CFR 50 App. A GOC] B1P 7:3.BTP7.5. [RG 1.53 RG 1.62, IEEE Sta 6031991 contorrn to current 8 through 10. and 12 |Also address'
Reactor Tnp 1,2,4.10,13, 15,19 BTP7.8,8TP 7.9, |RG1.75, RG1.105,  [IEEE Sid. 74322003  lrequiatory thwough 19 1. Compliance with IEEE 603-1991.
System 75, 20 BTP 7-11,8TP 7-12, [RG 1.118, IEEE Std 3230003 qurtance. 2. Development of dafense-n-depth and dersily tachnxcal raport for tha PSAR
10CFR 100 BTP 7-13,8TP 7-14, |RG 1.151,RG 1.152,  |IEEE Sid 338-1987 3 SeoSections 74.78d7.94 RINSS issues
10 CFR 50.55a(a}1) BTP 7.17.8TP 7.15. [RG 1.168. IEEE Sto. 384-1992 5. DACATAAC for Digial 1&C systems [RG 1.70 does nol recognize RTNSS, DAC or ITAAG)
10 CFR 50.55a(n) B1P 7.19.BTP 7.21 |RG 1.169. IEEE St 4731985 6. Digital 18T Software Quatity Assurancs (RG 1.152), Oiversity, and Cyber-Securty (RG
10 CFR 50,5621} 2) RG 1170, IEEE Sta. 497-2002 571)in the PSAR RFDs, and what 13 required for the CPA
RG 1.171, IEEE Std. 518-1962 The 12C design will b informed by the latest Issued versian of the IEEE Standards and ISGs
RG 1.172, IEEE Std. 610.12-1990 Commimenis to the NRC il be based upon gudance endorzed in RGs, BTPS and SRP
RG 1.173, IEEE Sto 665-1995 sactions tssued 6 months prior to the submttal of tha PSAR
RG 1.180,RG 1204  |iEEE St 666-1991 A Cyber Security Plan Report will ba submitied separately
SRM on SECY-93-087 [iEEE Std. 729-1983
NUREG/CR.6303 IEEE Std. 8281990
DIACISG-1 IEEE Std. 830-1993
DI&C-1SG-2 IEEE Sto 1008-1987
DI&C-15G-4 [EEE St 1012-1939 |As part of the standard piant design, an altamata review process to BTP 7-14 will be
IEEE Sta. 1028-1997 daveloped and pursued with the NRC foe the mPower dgas I&C systams softwara quality
IEEE Std. 1050-1896 assurance program. The approach will be that B&W wil comply with BTP 7-14, of with an
IEEE Std. 1074-1685 shtenate procass deemsd acceptabls 1o the NRC (in tis case. the software development
IEEE Stg C62.23-1995 process doseribed in he capabilty matury mosel and mtgraton (CMMI) developad nnu
EEE St Ce241-1991 assessed by the Saftware Instituta) 1t
\EEE St C62.45-1992 atemate approach to BTP 7-14 waukd require NRC concurance md Potentiai revisiona m lhe
[ANSIEEE Sio. 6721387 SRP.
. [ANSUIEEE Sto. 829-1383
[ANSIMEEE Sig. 10421887
MIL-STD481E
OCO (10 CFR 5001 10 CFR No [RG 1208 72 RG 122 RG 147, TEEE Std 375-2000 A WA [Chaptors 1 Iough 6. Ses obove
Part 52 BTP 7.3.8TP 7.5, [RG 153 RG 1.62. IEEE Std 6031991 & theough 10, end 12
10 CFR50 App A GDC BTP7.8,8TP 79, [RG1.75 RG 1105,  [IEEE Sta7-4.32.2003 ihrough 19
1.2.4,10.13,15.19- B1P 7-11, BTP 7.12. [RG 1.118, \EEE Std. 3232003
25. 29 B1P 7.3, BTP 7.14. [RG 1.151. RG 1.152.  [EEE Sta 336-1987
10 CFR 100 BTP 717, BTP 7-18. [RG 1.168, iEEE Si. 3841502
10 CFR50 67 BTP 719, BTP 7-21 [RG 1.169, iEEE Std. 4731585
10 CFR 50 55(aK1) RG 1.170. IEEE Sto 497-2000
10 CFR 50.55a(h] RG 1.171. \EEE Std 5181982
10 CFR 50.55a(hK2) RG 1.172. IEEE Std 610 121980
10 CFRS0 H(h RG 1.173 IEEE Sid 6651995
10 CFR 50 34(H2)v) RG 1180 RG 1.204  JIEEE Std 6661991
10CFR [SRM on SECY.93-087 [IEEE St 72-1983
50 4112 Kxxiz) INUREGICR.6303 IEEE Std 828-1990
10 CFR 52 47(0K1) DIAC-SG-1 IEEE Sid 830193
DIACASG-2 \EEE Sta. 1008-1987
D18C-156-4 IEEE Std 1012-1998
IEEE Sta 10281997
IEEE Std. 1050-199%
IEEE Std. 1074-1995
IEEE Std C62 231995
IEEE Std C62.41-1991
IEEE Sid. C62.45-1392
ANSIMEEE Su0. 622-1987
[ANSIMEEE Sio' 829-1983
|ANSUIEEE Stt 1042-1987
MIL-STD-461E
Nate.
R revisions are not Wenthed 3t Page 20017
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Chapter 7. Instrumentation and Controls

Regulatory Framework Document

NRC Version
Tocton Subrmitial | Reguistory Requirements | Proposed | Regulatory Besi for | NUREG-0800 (SRF) | Regiiatory Guidance (3ee Tndusty CPA Information | Changes o the
NumberfTite | Oocument Exemptions | Section Contemt Section Note ) Guidancs BeyondRG 170 | Standard Plam
Daxli,
FSAR |10 CFR Pan 50 No  |RG 1208 RG 102, RG 147, [Same as DCO A

Koy laaues

10 CFR 50 App A GDC
1,2,4.10.13, 15,19
25, 29

10 CFR 100

10 CFR 50 67

10 CFR 50 SSa{ak1)
10 CFR 50.55a(h)

10 CFR 50 55a(h)2)
10 CFR 50 34(1)

10 CFR 50 34(((2¥v)
10 CFR

50 34{N(2Kxwii)

7.2

1P 7.3, 81P 7.5,
TP 7.8, BTP 7-9,
BTP 7-11.BTP 7-12,
BTP 7-13.BTP 7-14,
BIP 7.17, BTP 7-18,
BTP 7.18.BTP 7-71

RG 153,RG 162,
RG 1.75, RG 1.105,
RG 1.118,

RG 1.151, RG 1.152,
RG 1168,

RG 1.169,

RG 1.170,

RG 1.171,

RG 1.172,

RG 1.173,

/G 1.180. RG 1.204
[SRM 0n SECY-93-087
NUREG/CR-6303
DIBC-SG-1
DI&CSG-2
DI&C5G-4

No

[Chapters 1 through B, |Sao abave
8 through 10. and 12
hrough 19

Note

RG rewsions are not ktenlitind a3 these will be consistent with the versions in efect & manths priot 1o The PSAR submiril.

MO0 RFD-1 1400015
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Chapter 7. Istrumentation and Controls

Regulatory Framewark Document

NRC Version
Bection Bubmttal | Requlatory Requirements | Froposed | Regulatory Baws for | NUREG-0800 (SRP) | Regulatory Guidance [5ee Tndustry CPAInformation | Changes ta tw | Retind Secoons. Kay aues
NumberTitte Document Ezwmptions. tion Contant Saction Nota 1} Guidance ROLIO Sandard Plant
73 FSAR |10 CFR Part 50 No  |RG 1.206 73 RG 122 RG 147, WEEE Sta 3762000 Vas Chapior 7wl No [Chapiars 1 twough 6. | AS563s & apply afty 16C 1essons leamed fom Fukushima Daich power siaion.
10 CFR 50 App. A GDC BTP 73,8TP 74, |RG 1.53. RG 1.62. IEEE Std 6031991 conform to current 8 through 10. and 12 |Also addrass-
ngineered 124,10, 13,15, 16, 19] BTP 7.6, BTP 7.8, [RG 175 RG1.105.  |IEEE Sid 74.32.2003 rogulatory theough 19 1. Compiiance wih IEEE 603-1981
Safely Feature 24,2 4, BTP 7.11, 8P 7-12. [RG 1.118, IEEE Std. 323-2003 quidance. 2. Devalopment ot defense-in-dapih and dversdy tachnical report for the PSAR
Systems 4 BTP7.13, BIP 7-14,RG 1.151,RG 1152,  |IEEE Std. 338-1987 3 Soe Sectons 7.4,7.88nd 7.94. RTNSS issues
10 CFR 50.55a(aX1} BTP 7.17. BTP 7-18. [RG 1.168. \EEE Stg 3841992 5 DACATAAC for Digital I&C systems (RG 1.70 Goes not recognize RTNSS. DAC or ITAAC)
10 CFR 50.55a(h) BTP 7.19BTP 7-21 [RG 1.169, IEEE Std 4731985 6 Digtal 14C Saftware Qualty Assurance (RG 1.152), Diversiy, and Cyber.Secunty (RG
10 CFR 50 55a(hy2} RG 1.170, IEEE Std 497-2002 5.71)in the PSAR RFDs, and what is raqurod for the CPA
RG 1.171. iEEE Sta 516-1982 The 18 dasign wit be informad by e latest issued version of tha IEEE Standards and ISGs
RG 1172 IEEE Std 610 12-1990 Commitments to the NRC. however. wil be basad upon gudanca endorsad in RGs, BTPs and
RG 1.173. IEEE Std 6651995 SRP Sections issuad 6 months prior ta the submltal of the PSAR.
RG 1180, RG 1204 [IEEE Sta 666-1991 A Cybor Security Plan Raport will be submited segaratoly.
SRM on SECY-03.087  [IEEE St 729-1983
NUREG/CR-6303 IEEE Std. 8261990
DI&C1SG-1 IEEE Std. 830-1993
DI8C1SG-2 IEEE Std. 1008- 1987
DI&C-1SG-4 IEEE Std 10121998 As part of the standard plant Geslgn. an aftemats review process 10 STP 7-14 will ba
IEEE Std 1028-1957 [developed and pursued with the NRC for the mPower chgital I&C systems software Gualily
IEEE Std 1050-19% assurance program. The approach wil be that BAW wil comply with BTP 7-14. or with an
IEEE Std 10741595 altamato process deamad acceptable to the NRC {in ths case, the sofware development
\EEE Sid. C62 23-1995 ocess described in the capability matunity model and integrauan (CMM?) developed and
IEEE Sid. C62 41-1991 assessed by the Softwara Engineering Institute). |1 is recognized that implementation af an
IEEE Std. C62.45-1992 attemata approach to BTP 714 woukd fequre NRC concurrence and potental rewsions to thel
ANSUIEEE Std. 622-1987 SRP.
ANSUIEEE Std. 826-1983
ANSINEEE St 1042-1987
MIL-STD-481E
Note Fagraot1r

RG rewislons are not identfied as these will

MO0002-RFD-11-00015




Chagter 7- Instrumentation and Controls

Regulatory Framework Document

10 CFR 50 App A GDC|
1.24,10, 13,15, 16, 19
24, 29, 33-35. 38, 01

43

10 CFR 50 55aa 1)
10 CFR 50.55a(h)

10 CFR 50.55a(h)21
10 CFR 50.34(1)

10 CFR 50 34if(2)iv)
10 CFR 50 34(N(2}xi}
10 CFR 50.34(Ri2)xiv1
10 CFR 52 47t 1)

8TP 7-3, BTP 7.4,
B1P 7.6, BTP 7-8,

BTP 7-11, BTP 7-12, [RG 1118,
61P 7-13, BTP 7-14,[RG 1 151, RG 1.152,
BTP 7-17, BTP 7-18, {RG 1.168,
BTP 7-19, BTP 721 [RG 1.169,

RG 153, RG 162,
RG 175, RG 1105,

RG 1.170,
RG 1.171,
RG 1172,
RG 1.173,

RG 1180, RG 1204
SRM on SECY-93-087
NUREGICR-6303
DIBC-1SG-1
DI&C-1SG-2
01aC-15G-4

IEEE Std 603-1991

IEEE Std 7-4.3 2-2003
IEEE Std. 323-2003
IEEE Si. 338-1987
IEEE Srd 384-1992
IEEE Std 473-1985
IEEE Std 497-2002
IEEE Std 518-1982
IEEE Std 610.12.1990
IEEE Stg 665-1995
IEEE Std 666-1991

lEEE Sid. 729-1983
IEEE 5. B26-1990
IEEE Std. 830-1993
IEEE Std 1008-1987
IEEE Std 1012-1995
IEEE Sid 1028.1997
IEEE Sid 1050-1996
IEEE Std 1074.1995
IEEE Std C62.23-1995
iEEE Sta C6241-1991
IEEE Std C6Z 45-1992
ANSUIEEE Std. 6221887
[ANSUEEE Std. 629-1983
ANSVIEEE Std 1042-1987

8 theough 10, and 12
through 19

NRC version
Section Tuteetl | Reguiatory Requiremants | Froposed | R NUREG800 (SRF] | Reguiatory Guidance {Sve Tndusty TPA Information | Changes tothe | Ralktad Sectons Rey aves
NumbefTite | Bocumant Exemptiont Section Nots 1} Guidance Beyond RO 1.70 | Seandard Plamt
Dealga.
DO |10CFR50 0 10 CFR No  |RG 1.206 73 RG 1.22. RG 147, IEEE Std 379-2000 NIA Chapiers 1 through 6. See above
Part 52

MILSTD4G1E
FSAR |10 CFR50 No  |RG 1.206 73 RG122.RG 147, Same as DCD NiA Na Chapiers 1 hwough 6. [See above
10 CFR 50 App. A GDC| BTP 7.3, 8TP74, |RG 153.RG 1.62, & through 10, and 12
1,24, 10, 13,15, 16, 19 BTP 7.6.B1P 78, [RG 1 75. RG 1.105. inrough 19
24,29, 33-35, 38, 41, BTP 7.11. BIP 7-12. [RG 1.118,
aa BTP 7.13. BTP 7.14,[RG 1.151.RG 1.152,
10 CFR 50.558(aX1) B1P 7-17, BTP 7-18. [RG 1.168.
10 CFR 50 55a{n) BP 7-19,8TP 721 |RG 1169,
10 CFR 50 55a(h¥2) RG 1.170,
10 CFR 50 3411 RG 1.171,
10 CFR 50 34(1(2Kv) RG 1.172,
10 CFR 50.34((2)G) RG 1173,
10 CFR 50.34((2Kxiv) RG 1.180, RG 1.204
'SRM on SECY-93-087
NUREG/CR-6303
DIAC-ISG-1
DIACSG-2
DIECISG4
Note nages 0012
AG revsions are not identifies with the versions In s prior to the

'MOOOEN? RFD-11-00015
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Chaptes 7. Instrumentation and Controls

Regulatory Framework Document

NRC Version
‘Submitial | Ragulstary Requirsments | Propoved | Reguiatory Bati for | NUREGOS00 {SRP] | Aeguimtory Cuidance 158 Tnduswy TPA Information | Changes 1o the | Ralzted Secaons Way asuns
NumbeTite | Document Exemptions | Section Coment ‘Saction Nete 1} Guidanee BayondRG 170 | Saandard Plant
I__ ol
74 PSAR |10 CFR Pan 50 No  |RG 1305 74 RG 153 RG 175 [IEEE Sid 6031991 Nos Chapter 7will  No  [Chapiars | iough b, [As3635 & apply any 1BC 16550ns 1oamed rom F uushima Danchi power stahon.
10 CFR 50, App. A. BTP 7-11,87P 7.12,|RG 1.105, RG 1.118.  |IEEE Std 7-4.3.2-2003 conform 10 current 8 invough 10, and 12 |Ass0 addrass’
Systems GDC 1.2,4, 13, 19,24, BIP 7.13.8TP7-14. [RG 1.151.RG 1752,  |IEEE Std 3381987 regulatory ihrough 19 1. Compliance with IEEE 603-1991.
Requirad for Safa| 34, 35, and 38 B1P 7.17.B1P 7-18. [RG 1.168. IEEE Sid. 3841992 quidance . D of defense-i y tachnucal report for the PSAR.
Shutdown 10 CFR 50 55aih) B1e 721 RG 1.169. (EEE Sta. 4731985 3 SeeSecoons74.7.8and7.94. RINSS issues
10 CFR 50 S5afa)1) RG 1.170. EEE St 5181982 5. DACATAAC for Digslat 18C systems (RG 1.70 daes aol recognize RTNSS, DAC of (TAAC)

RG 1.171. EEE Si. 610.12-1990 6 Digal 18C SoPwars Quality Assurance (RG 1.152), Dwersity, and Cyber-Security (RG

RG 1172, IEEE St 6651985 5 71)in the PSAR RFDs. and what s requird fox the CPA.

RG 1173, \EEE Sta 666-1991 The I&C dessgn wil be nformed by the fates! issued version of the IEEE Standards and ISGs

RG 1180, RG 1.189,  [IEEE St 7251983 [Commitments 1o the NRC. howsver, wi be based upan gusdancs endorsed in RGa, BTPs and

RG 1.204 IEEE Sig. 8261990 SRP Sactions 155uad § months pnor 10 tha subminal of the PSAR.

Diac-1sG-2 IEEE Sid. 830-1993 A Cyber Security Pran Report wil be submited separarely
IEEE Sta 1008-1987
\EEE Std 1012-1998
\EEE Std 1028-1997
i€EE St 1050-1996
(EEE Sd 10741995 s part of the standiard plani design. an allemate rewew process 10 BTP 7-14 will be
IEEE Sud £62.23-1995 developed and pursued wih the NRC for the mPower digzal 18C systems softwara quality
EEE Sid C62.41-1991 assurance program. The approach wil be that BAW wil comply with BTP 7-14, or with an
[EEE Std C62.45-1952 [atemare process deemed acceptable to the NRC (in tes case. tha software development
[ANSUEEE Sut 6221887 [process dascribad in tha capablity matunty model and integratron (CMMI) developed and
[ANSINEEE Std. 829-1383 assessad by the Softwara Engir Institate) It ized that an
[ANSINEEE Std. 10421887 ahemate approact to BTP 7-14 woukd require NRC concurranca and patential revisions (o he
\EEESt. 242-2001 SRP,
IEEESt. 353-2003
IEEESHG 6342004
IEEESHY 690-2004
iEEESH 835 1994
iEEESIY 1202-2008
ANSIEEE St C2.2007
MIL-STD-461E

Note ragesonr

RG revisions are not entified as these will be consistent with the versians In effect & month priar o the PSAR submittal.
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Chapter 7- instrumentatren and Cont rols

Regulatory Framework Document

NRC Version
Section Submitial | Regulstory Requirements | Propossd Regulatory Baws for NUREG-0800 (SRP) Eﬁulﬂ.\ﬂ iSee Industry ‘l_l:mi Changea to the Related Sections. Kay lnsuen
NomberTte | Document Exemptions | Section Contant Baction Note 1) Guidance Standard Punt
Daalan
DCD |10 CFR Pan 50 or No  |RG 1206 7a RG 153, RG 1.75. IEEE 5id 6031991 NIA NiA Chapters 1 through 6. |560 above
10 CFR Pan 52 BTP 7-11. BTP 712, [RG 1.105, RG 1.119,  [IEEE Std 74 3 2-2003 & through 10, and 12
10 CFR 50, BTP 7.13. BIP 7-14, [RG 1 151, RG 1152, [IEEE Std 338-1987 through 19
GOC 1.2.4,13,19.24 BTP7.17.BTP 7-18, |RG3 1 168, IEEE Std. 384-1692
34, 35, and 38 B1P 7.21 RG 1169, IEEE Sid. 473-1985
10 CFR 50 55a(h) RG 1.170, IEEE Sia. 518-1982
10 CFR 50 34(0(2Kxx) RG 1.171 IEEE Sia. 610.12-1990
10 CFR 52 a7(b) 1) RG 1.172 IEEE Std 665-1095
10 CFR 50.55a(sX ) RG 1.173, IEEE Std. §66-1991
RG 1.180,RG 1189,  [{EEE St 729-1983
RG 1204 IEEE Sid. 828-1990
DRC-ISG-2 iEEE St 830-1993
IEEE St 1008-1987
IEEE Std 1012.1998
IEEE Std 1028-1987
IEEE Std. 1050-1996
IEEE St 1074-1995
IEEE St €62 231995
IEEE Sid C62 411991
IEEE Std. C62 45-1947
[ANSVIEEE Std. 622-1987
[ANSUIEEE Sid. 829-1983
[ANSVIEEE Std. 1042-1987
IEEESHd. 242-2001
IEEESd. 383-2003
IEEESHd 634-2004
IEEES:d. 690-2004
IEEESHd 8351994
IEEESH. 1202-2006
[ANSIEEE Sta. C2-2007
MIL-STD-451E
FSAR |10 CFR Pert 50 No W 74 |RG 153.RG 175, [Same as DCO NiA No Chapters 1 through G, (566 above
10 CFR 50, Agp A, BTP7.11,BTP7-12. [RG 1.105, RG 1.118, 8 twough 10, and 12
GDC 1,2,4.13.19, 24, 8TP 7.13, BTP 7.14. [RG 1.151, RG 1.152, inrough 19
34, 35. and 38 BTP 7.17.8TP 7-18. [RG 1 168,
10 CFR 50 55a(n) B1P 721 RG 1.169,
10 CFR 50 344 2)(xx} RG 1170,
10 CFR 50 55a{ax 1) RG 1171,
RG 1172,
RG 1.173,
RG 1180, RG 1.189,
RG 1.204
DIBC-I1SG-2
Note Page Tor1s

RG revisions are not entified a3 these wil be canslstent with the versions In effect & months priar 10 the PSAR submittal
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Chapter 7. Instrymentation and Controis

Regulatory Framework Document

NRC Version
Saction Submittal [ Regutatory Requirementa Pmi& ry Banis for NUREG-0800 (SRP) | Regulatory Guidanca {See Industry CPA Information | Changea to the Related Sections Koy Insues
NumberfTitle Documant Saction Note 1) Ouidanca Beyond RG 1 70 Standard Plam
Dol
75 FSAR |10 CFR Pan 50 RE 147 RG 153, TEEE 51 4072002 Vos Chaprar 7wl No |Chapters | hrough 6, [A83053 8 apply any GG lessons leamed from Fukushima Dalichl pawes siaion
10 CFR 50, Agp. A, BTP 710,877 711, [RG 1.75. RG 197, [IEEE 5w 503-1991 contorm to current B through 10, and 12 |Also address
Information GoC 1,2,4, 13, 19,24 BYP 7.12, BIP 7-13, [RG 1105, RG 1.118,  |\EEE St37-4.3 2-2003 reguiztory theough 19 1. Compliance wiih IEEE 603-1991.
Systams 10 CFR 50 85a{oX1) BTP 7-14,BTP 717 [RG 1151, RG 1.152,  [IEEE Sta. 323-2003 qudance. 2. Development af defense-in-depth and drversity technical report for tha PSAR.
Important to 10 CFR 50 56a{n} BTP 7.18, BTP 7-21 [RG 1.168 iEEE S, 333 1987 3 SoeSactons 74,788nd7.94 RTNSS msues
Satety RG 1.169, IEEE S, 3841992 5. DACATAAC for Digts! 1&C systems (RG 1,70 toes not recognize RTNSS. DAC of ITAAC)
RG 1.170, IEEE St 4731985 6. Digital 18 Software Quatty Assurance (RG 1.152). Diversity, and Cyber-Securty (RG
RG 1171, IEEE St 5151982 5 71Yin Ihe PSAR RFDs, and what is required for e CPA
RG 1172, \EEE St 610.12.1990 The 1C design wil D8 mformad by the latest ssued versen of he [EEE Standards and I5Gs.
RG 1.173. IEEE St 6651995 |Commitments 10 the NRC, hawaver, will ba based upon giadance endorsed in RGs, BTPs and
RG 1.180.RG 1.204,  |IEEE Std. 666-1991 SRP Sections issuad & monta prior 10 1he submital of the PSAR.
SRM10SCY 93087 |IEEE Sta 7291583 A Cyber Secunty Plan Report will be submtted separalely
IEEE St 828-1990
IEEE St 8301993
IEEE Sta 10081987
IEEE Sig 1012-1998
IEEE Sid 1028-1997 As part of tha stendard plant design, an aliemate review process L0 BTP 7-14 will be
IEEE 5id 1050-19% deveioped and pursued with the NRC for the mPowar digral I&C systams software qualty
{EEE Sta 10741995 assurance program. The approach wil ba that BSW wil comply with BTP 714, or with an
IEEE Std €62 23.1995 akemate process deemed acceptable 10 the NRC {in s case, the sofwara development
(EEE S, C6241-1891 [process dascribed in the capablity manurity model and integration (CMMI) Gevaloped and
IEEE St C62 45-1992 as308504 by the Softwara Enginsering Insituta). t is racognized that implemaniation of an
[ANSUEEE Sid. 622-1967 atemate approach 10 BTP 7.14 would facuire HRC concurrenca and potential revisions (o thel
[ANSUEEE St 829-1983 SRP.
[ANSINEEE Sw. 1042-1987
MIL-STO-461E
Nore. oty
G revs dented 13 trese wit e orte
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Chaptes 7- Instrumentation and Controls Regulatory Framework Document
NRC Version
Section Submimal | Regulstory Requirements | Froposed | Reguiztory Baws for | NUREGO800 (SRP} | Regulatory Gudance (See ndusay CPA mformaten | Changes ta the. Ralated Sactions. Key laves
Number/This Document Easmpuons Section Conts Section Naote 1) Guidance Beyond RG 1.70 Sandard Plant
OCO |10 CFRPan50or 10 No  [RG 1206 E RG 147, RG 1.53, IEEE St 4872007 NA NiA [Chapters 1 through 6. [See above
[CFR Pan 52 BTP 7-10, BTP 7-11, [RG 175, RG 1.97, IEEE Std 6071991 B through 10, and 12
10 CFR S0, App A, BTP 7.12, BTP 713, |RG 1.105.RG 1.118,  [IEEE Stz 74 3.7.2003 trougn 19
GDC 1.2,4,13, 19,24 B1P7.14,B1P 7-17, [RG 1.151. RG 1.152,  [IEEE Std. 323-2003
10 CFR50.34(b) 10 BTP 718, BTP 7-21 {RG 1168 IEEE Std. 3781987
CFR 50 34(MX2)(v) RG 1.169, IEEE Sto. 384-1992
50.34(1)2x)) RG 1.170, IEEE Std. 4731985
50 34(0(2)ni) RG 1171, 1EEE Sid 518-1882
50 34(1)(2)xvir) RG 1.172, {EEE Sid 610.12-1990
50.34(M)(2 {xvie) RG 1173, IEEE Std 665-1995
50.34(f)2)xix} RG 1.180, RG 1.204,  [IEEE Std 666-1991
50342} (xx) SRM 1o 5CY 93-087  |IEEE Std. 7291983
10 CFR 50 49 IEEE Std 8281990
10 CFR 50 55a(8K1) IEEE St 830-1993
10 CFR 50.558(h) IEEE St 1008-1987
10 CFR 52.47(bK 1) \EEE Sig 1012-1998
IEEE Sta. 1028-1997
IEEE Std 1050-1996
IEEE Std 10741995
IEEE Std. C62 23.1995
{EEE St C52.413-1981
EEE Std C52.45-1992
[ANSUIEEE Std. 6221987
ANSUIEEE Std. 829-1983
[ANSUEEE Sit 1042-1987
MIL-STD-46 1E
FSAR |10 CFR Pan 50 No  |RG 1.206 E RG 147, RG 153, Same as DCO WA No [Chapters 1 through 6. | See abova
10 CFR 50, App. A. BTP 7-10.8TP 7-11. [RG 1.75, RG 1.97, 8 ihrough 10, and 12
GDC 1,2,4,13.19,24 87TP 712, 8TP 7-13, [RG 1.105. RG 1.138., hrough 18
10 CFR 50 34(b) 8TP 7.14,BTP 7-17, [RG 1.151, RG 1.152,
10 CFR 50 M4(H2Hv) TP 7-18.8TP 7.21 [RG 1.168
50 34{1(2); RG 1.169,
50 3a(1)(2)xi) RG 1.170,
50.34(1)2)xvil) RG 1.171,
50 3a(f)2)xvi} RG 1.172,
50 34(1(2)xix) RG 1.173,
50.34(MH2¥xx) RG 1.180. RG 1 204,
10 CFR 50 49 SRM 10 SCY 93087
10 CFR 50 55a(a 1)
10 CFR 50 S5a(h)
Note
R ifieq wbmittal Fressoits
MOO0GR2 RFD-11.00015



Chapter 7. mstrumentation and Contrals

Regulatory Framewark Document

NRC Version
Section Submitial | Regulatory Requiremenia | Propossd | Regulstory Basis for | NUREG0800 1SRF) | Reguistory Guidsnce fSee TrauRy TPAInformaton | Changes to the | | Faisted Secions Koy naven
NumberTts | Document Exempuiona | Saction Content Saction Nate 1) Guidance Bayond RG 170 | Standard Plant
76 PSAR |10 CFR Parnt 50 No |RG 1206 76 RG 147.RG 153, IEEE St 6031991 Yea Chaptar 7 wil No Chapiers 1 through 6. |Assess & apply any IAC lessons leamed from Fukushima Daichi pawer Stabon.
10 CFR 50, Agp. A, BTP 7.1,BTP 72, [RG 1.75. RG 1,105, IEEE Std 7-4 3 2-2003 canform to curment 8 through 10, and 12 |Also address
Intertock Systems| GDC 1.2.4. 10,13, 15, BTP 7.5, 8TP 7-11, [RG 1.118, IEEE Std. 323-2003 reguiatory through 19 1. Comphance with IEEE 603-1991
Important 1o 16, 19, 24, 25. 28, 33, BTP 7.12.BTP 7.14, [RG 1.151, IEEE Sd. 338-1987 guidance 2. Development of defense-n-depth and diversity Lachnical report for the PSAR.
Salety 34,35, 39, 41. ana 44 BTP 7.17. 8TP 7-18, |RG 1.152, IEEE Std. 384-1952 3 Soe Sections 74,78and7 94. RTNSS issues
10 CFR 50 S5afak1) BTP 7-21 RG 1168, IEEE Std 4731885 5 DACHTAAC for Diglal I&€ systema (RG 1.70 does not racognize RTNSS, DAC ar ITAAC)|
10 CFR 50 55ath) RG 1.169, IEEE Std 518-1982 6 Dighal 18C Softwars Quality Assuranca (RG 1.152). Dvarsty, and Cyber-Sacurity {(RG
RG 1.170, IEEE Std 610.12-1990 5.7111n the PSAR RFDs, and what 18 requinad for the CPA See above plus
RG 1.171. IEEE Std 665-1995 7. Sate Shurdown There ars severdl differences n the definaion of safe shutdown for
RG 1.172. IEEE Std 656-1691 passive plants and what systems inon-safety or safety) are credited and this will haws 10 bo
RG 1173, IEEE Std. 729-1983 reconciled (SECY 940841,
RG 1.180. IEEE Std. 8281990 The I&C design wil be mformed by tha fatest rssued versson of the IEEE Slandards and 15Gs
RG 1.204 IEEE Sta 830-1963 Commutments to tha NRC. howsvar, will ba based upon guidance endorsed in RGs. BTPs and
DIAC-ISG-04 IEEE Sta. 1008-1987 SRP Sections issuad 6 months pror to the sutimittal of the PSAR.
IEEE Sta. 1012-1998 [A Cyber Secunty Plan Rapart will ba submitied separately.
IEEE Std. 10281997
IEEE Srd. 1050-1998
IEEE Std 1074-1995
IEEE Std. CB2 23-1895
IEEE Sid. C8241-1691
IEEE Std C62.45-1992 [As par of the standard plant design. an altemata review process 1o BTP 7-14 wil be
ANSVIEEE Std. 620-1987 daveroped snd pursued with the NRC for the mPower digaal I&C systams software quality
[ANSVIEEE Std. 809-1983 assurance program  The approach will be that BAW will comply with BTP 7-14, or with an
[ANSIIEEE Sid. 1042-1987 atemate pracess deemed acceplable to the NRC (in s case, the softwars devetopment
MIL-STD481E Iprocess described in he capabilty maturly modal and integration (CMMI) developed and
assessed by the Scftware ing Instrute) It o th ofan
ahemate approach to BTP 7-14 would requits NRC concumrenca and potenval revisons ta the|
SRP.
note:
RG ot kdentified as the the PSAR submittal e

M0GGG02 RFD-11-00015



Chater 7- Instrumentation and Conrols

Regulatory Framework Document

NRC Version
Section Submiass | Regs Y Proposed Regutxtory Basis for NUREG-080¢ {3RP} | Regulatory Guidance {Sea dustry ;_CFA information | Changea to the Ralstsd Sections Key lssues.
Numba!/Title (Document Exemptior Saction Cantent Section Nete 1} Guidance Bayond RG 170 Swandard Plant
«l—. Desian.
0CD [10CFRPantS0or Ho  |RG 1206 7.6 RG 147, RG 1.53, IEEE Std 603-1991 A NIA Chaplers 1 through 6, [See abova
10 CFR Pan 52 BTP7.1,BTP7-2, |RG 1.75.RG 1.105,  |IEEE Std 74 3 2-2003 8 thwough 10, and 12
10 CFR 50, App. A. BTP 7.5, BTP 711, |RG 1.118. IEEE Std 3232003 through 19
GDC 1, 2.4, 10,13, 15, B1P 7-12, BIP 7-14. [RG 1.151 \EEE Std 3381987
16,19, 24,25, 28, 33, BTP 7-17, BIP 7-18. |RG 1.152 IEEE Std 3841992
34,35, 38,41, and 44 B7P 7-21 RG 1.168, IEEE Stg 4731985
10 CFR 50 55a(aX 1) RG 1.169, iEEE St 5181982
10 GFR 50.55a(h) RG 1.170, IEEE Sta. 610 12-1990
10 CFR 50.34(/2)(v) RG 1171 \EEE Std 6651995
10 CFR 52.47(b% 1) RG 1.172, IEEE Sta 6661991
RG 1173, IEEE Sid. 7261983
RG 1.80, IEEE Sta, 628-1990
RG 1.204 IEEE Std. 8301993
DIZC-ISG-4 IEEE Std. 1008-1987
IEEE Std. 1012-1998
IEEE Std. 1028-1997
IEEE Std 10501396
IEEE Std 1074-1995
IEEE Std €62 731895
IEEE Sid C62 41-1991
IEEE Sid €62 45-1992
[ANSITEEE Sid. 622-1987
ANSIEEE Std. 829-1983
ANSVIEEE Sid. 1042-1987
MIL-STD-461E
FSAR |10 CFR Pan 50 No  |RG 1206 78 RG 1.47, RG 153, Same as DCO NA No [Chaptera 1 through 6, [See above
10 CFR 50, App A, B1P7-1.8TP7-2, |RG 1.75.RG 1105, 8 through 10, and 12
GOC 1.2,4. 10, 13,15, B7P 7.5, TP 7-11. [RG 1.118. through 19
16,19, 24, 25, 28,33, BTP 7.12, BTP 7.14, |RG 1.151.
34,35, 38,41, and 44 BTP 7-17, BTP 7.18, |RG 1.152,
10 CFR 50 S5a(ax 11 BTP 7.21 RG 1.168.
10 CFR 50 55a(h) RG 1.169,
10 CFR 50 34;fi(2Kv) RG 1.170,
RG 1.171,
RG 1.172,
[RG 1.173,
RG 1180,
RG 1.204
DIZC-ISG-4
Note.
Note. rese il e o E T
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Chapter 7- Instrumentation and Controls

Regulatory Framework Document

NRC Verston
Section Submittal | Regulaiory Requiremanta | Propossd | Reguistory Basm for | NUREG-0800 (SRP] | Regulatory Guidance (Sew o CPA Informabion | Changes o the | Ralsted Sechions Weoy mauss
NumberfTitie | Document Exemptions | Section Cortemt Section ot Guldanee Beyond RG 1.70 | Smndard Puam
oy
77 PSAR |10 CFR Par 50 No |RG 1.206 77 RG 1.75, RG 1.105, {IEEE 510 6031991 Yos Chapler 7wl No Chapiers 1 Bvough B, [Assoss & apply any ISC 18350n3 16amed fom F ukushima Danchi power siaton.
10 CFR 50.553(a)1) BTP7.5,BTP7-11, |RG 1.151.RG 1.152.  |IEEE 74 3.2-2003 contorm 1o curent 8 hrough 10, and 12 | Also address”
Control Systems 10 CFR 50.568(n} BTP 7.12, BTP 714, |RG 1.168, IEEE Std. 334-1982 requiatory ihrough 19 1. Compliance with IEEE 6031991
Nol Required for 10 CFR 50, App. A. BTP 7-17, BIP 7.18, |RG 1.169. IEEE St 4731985 quidance 2. Daveloprment of detense-in-depth and diversiy fechnical report for the PSAR.
Safery GDC 1. 10. 13,15, 19, BTP 719, BTP 7.21 [RG 1.170, \EEE Sta 518-1982 3 Sao Sactions 7.4,7.8ad 7.9 4. RINSS issues
24, 28,29, 44 RG 1171, IEEE Std. 610.12-1990 5 DACATAAC for Digial IAC systerns (RG 1.70 does nol recognize RTNSS. DAC of ITAAC)

RG 1.172. IEEE Sid. 6651995 6. Digital 14C Software Qualty Assurance (RG 1.152). Oiversity. and Cyber-Security (RG

RG 1.173, \EEE Std. 6661991 5 71)in the PSAR RFDs. and what is required for the CPA.

RG 1.180,RG 1.204  [IEEE Std 7251583 The IC design will ba informed by the latest issued version of the (EEE Standards and ISGs

SECY 93-087 and SRM |IEEE Srd 828-1990 (Commaments to the NRC, howaver, wil bo bassd upon guidance endorsed in RGs, BTPs and

dated 711593 IEEE Sd. 830-1993 SRP Sections issued 6 months prior 10 the submital of the PSAR.

DI&C-1SG-1 IEEE Std. 1008-1987 A Cyber Securtty Ptan Report wil ba submtied separately.

DISCISG-2 IEEE Std 10121998

DIAC-ISG4 IEEE Sta 10281997
IEEE Std 10501996
IEEE Std. 1074-1995
[EEE Sid. €62.73-1995 A5 part of tha standard plant design. an altemato raview process o BTP 714 wil be
IEEE Std. C62.41-1991 deveioped and pursued with the NRC for the mPower drgtal IAC systema software quality
\EEE Std C62 45-1992 assurance program. The approach wik be that BAW will comply with BTP 7-14, or with an
ANSWEEE Std 622-1987 attemate process deemad acceptabla to the NRC (in this case, the software development
[ANSIEEE 519 825-1983 [process described in the capablity maturty model and integration (CMMI) developed and
ANSINEEE Sid 1042-1987 assassed by the Softwara Engineering Insutute). i1 13 racognized that implementation of an
MIL-STD4G1E [attamate approach 10 BTP 7.14 would requirs NRC concurmsnce and potential revisions [0 the)

SRP.
i
Note. Fagr 120017

RG revisions are nof ioentfied as these wil be CONSHIENt with the versions in eNect & months prior 10 the PSAR submital,

MOOKIO2-AFO-11-00015



Chapter 7. Instrumentation and Controls

Regulatory Framewark Document

NRC Verslon
Tecon Submttal | Regulatory Requirements | Propossd | Reguiatory Basls for | NUREG0300 {SRF) | Reguistory Guidanca (Se% Tndustry Tnioamaton | Changes 1o the Koy enies
NumberTige | Documant Exemption: Section Com Section Note 1 Quidance Beyond RG 170 | Standard Plam
OCD [10 CFR Part 50 or 10 No  |RG1.206 77 RG 175, RG 1 105, IEEE Std 6031991 N/A NiA Chapters 1 through 6. | See abave
CFR Part 52 BTP 7-5.BTP 7-11, [RG 1.151,RG 1152.  [IEEE 7-4.3 22000 8 through 10, ana 12
10 CFR 50 SSafax1) BTP 7.12, TP 7-14, [RG 1.168, IEEE Sto. 364-1892 through 19
10 CFR 50 S5afh) BTP 7-17,81P 7-18. [RG 1.169. IEEE Sto. 473-1985
10 CFR50.34(0 BTP 7.19,8TP 7:21 |RG 1.170, IEEE Std 518-1982
10 CFR50 ) RG 1171, IEEE Std. 610.12-1990
10 CFR 52.47(b)(1) RG 1.172 IEEE Std. 6651995
10 CFR50. App A, RG 1173, IEEE Std. 666-1991
GDC 1, 10, 13,15, 19, RG 1.180, RG IEEE Std. 729-1983
24,28,29. 44 SECY 93-087 and SRM |IEEE Std. 828-1890
dated 771593 IEEE Sid. 830-1993
DISC-ISG-1 IEEE Std 1008-1087
DI&C-ISG-2 IEEE Sid. 1012-1998
DI&C-1SG4 \EEE Sid 1028-1997
IEEE Std. 1050-1996
IEEE Sid 1074:1995
IEEE Std €62.23-1995
IEEE Sd. €62 41+1991
IEEE Std C62.45-1992
ANSINEEE Std. 622-1987
ANSIEEE Sto. 829-1983
Sid. 1042-1987
MIL-STD-4B1E
FSAR [10CFR Pan 50 No  |RG 1.206 7.7 RG 1.75, RG 1.105, Sama as OCO WA No Chapters 1 hrough 6.1 See above
10 CFR 50 55a(a) 1) BTP 7.5 BTP 7-11, [RG 1.151,RG 1.152, 8 through 10. and 12
10 CFR 50.55a(h) BTP 7-12, BTP 7-14, [RG 1.188, through 19
10 CFR 50 34(1) BTP 7-17,BTP 7-18, [RG 1.169.
10 CFR 50 34(N(2)(xxi) BTP 7-19,8TP 7-21 [RG 1.170.
10 CFR 50, App. A, RG 1171,
GDC 1. 10, 13, 15, 19. RG 1172
24.28.29.44 RG 1.173,
RG 1.180, RG 1.204
SECY 93-087 and SRM
cated 7/15/93
DI&C-ISG-1
DI&C-1SG-2
DIAC-ISG-4
Note Saer 110017
RG revisions are not denti wail %o the PSAR submital

MOX02-RFD-11-00015.
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Chapter 7- Instrumentation and Controls

Regulatory Framework Document

NRC Version
Secion | St | Raquisey Requirrmarnis | Fropoved | Reguissory et for | WUREG-0000 SAFT | Rogaiony Guwdancs (500 Gty T oy oaoms
NumbeeTite | Docursant Exeenpelons | Secion Coment Section ot Guidance BeyondRG 170 | Suancard Plans
et
75 PSAR |10 CFR Panl 50 Mo |RG 7708 78 TI2.RG 1 EEE S 603 1897 Vs Chapier 7wl No  [Craptors | wough b. |Assass & apply ey 16C 16350n3 Ieama rom FunIsterma OicH pOwer S1aton.
10 CFR 50, App. A, BIP 7.11.BTP 712, |RG 175.RG 1.105,  [IEEE 7-4 3 2-2003 contorm 8 ihrough 10, and 12 |Also address:
Dwverse GOC 1.13, 15, 24 BTP 7.14,81P 7.17. [RG 1.118, IEEE Std. 3232003 rogutaiory trvough 19 1. Complignce wih IEEE 603-1991.
Instrumentation 10 CFR50 67 BTP 7.18, BT 7.19, [RG 1151, RG 1.152,  [IEEE Srd. 336-1987 pudance 2. Devetopment of defense-in-depth and divarsity technical report for the PSAR
and Control 10 CFR 50 55a(ak1) TP 7.21 RG 1.168, IEEE Std. 384-1982 3. See Sectons 7.4.7.86nd 7.9 4. RTNSS issues
Sysiems 10 CFR 50 55a(h) RG 1.169, IEEE Sta 4731685 5. DACATAAC for Digilal 1&C systems {RG 1.70 Goes not recognize RTNSS, DAC or ITAAC)
RG 1.170, IEEE Std 497.2002 5. Digial 18C Software Qualty Assurance {RG 1.152), Diversity, and Cybar-Secunty (RG
RG 1171, IEEE Std. 518-1502 5.71) in the PSAR RFDs, and wha is requirsd for the CPA
RG 1172, IEEE Std 610.12-1950 7. DCD Secton 7.8 (Diversity Systems) 12 not part of the sc0pe required by RG 1.70 for the
RG 1173 iEEE Std 6651995 PSAR.
RG 1160,RG 1204 |IEEE Sra 6661991 8 The mPower dassgn does not have a suxiiary taedwatar system. Thersors, compliance
SECY 93087 ana SRM [IEEE Sta. 7201983 with 10 CFR 50 62 (c) neacs to be addressed The overll ATWS miogation sustegy and
darea 71153 iEEE St 8281990 approach witl be inchuded
DI&CASG-1 iEEE S, 830-1993 The IAC design wil b8 infonmed by the Latest issusd version of the IEEE Standards and I1SGs
Diac 1564 £EE S, 10081987 Commitments 10 1he NRC. howaver, will be based upon guidance endorsed in RGs, BTPs and
GL 85-06 iEEE Std. 1012-1998 [SRP Sections issued 6 months prior to the submittal of the PSAR.
\EEE Sta 1028-1997 4 Cyber Sacuity Plan Report will be submitted saparatsty.
\EEE Std 1050-199
IEEE Std. 1074-1955
IEEE Std. €62 231995
IEEE Sta C62.41-1991
e eee oo e A part of the standard plant design. an aliemate review process to BTP 7-14 will bo
ANSTIECE S oo 1o [developed end pursued with the NRC for the mPower dxital IAC systams sofwars quakty
AN B e [assurance program. The approsch wi be that BAW wil comply wih BTF 7.14, of weh an
iy atemats process deemed acceptabla Lo the NRC (in thia case, the software development
process described in the capabilty matunty model and ntegration (CMMI) developed snd
53505364 by the Software Engmnesning Instfute). Iis recogrized tha: implementaten of an
ahenate approach o BTP 7-14 woud require NRC concurrance and potental ravisions 10 Ihe
sre.
Note g w17
R reviuons are - with the
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Chapter 7- Instrumentation and Controls

Regulatary Framework Document

NRC Version
Section "SabTial | Reguiatory Requirements | Propossd | Reguistory Basa for | NLREG-0830 (SRF) Falatsd Sactons. Wy Tosows
NumbarfTitte. Doeament Exemptions Saction Content Section
DCD |10 CFRPan500r 10 No  |RG 1206 78 RG 1.22. RG 162, IEEE SId 603-1691 NIA  [Chaplers | Inrough 6. [Sea above
CFR Pant 57 BTP 7.11,8TP 712, [RG 1.75,RG 1105,  |IEEE 7-4 3 2-2003 8 through 10, and 12
10 CFR 50, App. A, 8TP 7-14.8TP 717, [RG 1.118, IEEE Std 3232003 nrough 19
GDC 1.13.19, 24 BTP 7-18. BTP 7.19, {RG 1951, RG 1.152,  |IEEE St 338-1987
10 CFR 50 62 BTP 7-21 RG 1.168, (EEE Sta 384-1892
10 CFR 50.55a(a)1) RG 1.169, \EEE Std 4731985
10 CFR 50 55a(n) RG 1.170, IEEE Std 497-2002
10 CFR 52 47(b)(1) RG 1.171 IEEE St 518-1982
RG 1.172, IEEE Std. 610.12-1990
RG 1.173, IEEE Std. 665-1995
RG 1.180,RG 1.204  lIEEE Std 661991
[SECY 93-087 and SRM |IEEE Std. 729-1983
dated 711593 IEEE Sid 828-1990
DIACSG-1 IEEE Std. B30-1993
DIAC-SG-4 IEEE Sid 1008-1987
GL 85-06 IEEE Sra 1012.1998
IEEE Std 1028-1997
IEEE Std. 1050-1996
IEEE Std 1074-1995
IEEE Sid €82 23-1995
IEEE Std C52.41-1991
IEEE Std. C62 45-1992
ANSWEEE St 6221987
[ANSIEEE Sid. 829-1983
[ANSWEEE Sta 10421987
MIL-STD-451E
FSAR |10 CFR Pan 50 No  |RG 1206 78 RG 1.22. RG 162, Same a5 DCO A No [Chapters 1 through 6, | See above
10 CFR 50, App. A, BTP 7-11,BTP 7.12. [RG 1.75. RG 1.105, 8 through 10, and 12
GOC 1.13, 18, 24 B7P 7-14,BTP 717, [RG 1.118, itvough 19
10 CFR 50 62 BTP 718, BYP 7-19, [RG 1.151,RG 1 152,
10 CFR 50 55a(a)1) BTP 7.21 RG 1.168.
10 CFR 50 Sa(h) RG 1.169,
RG 1.170,
RG 1171,
RG 1.172,
RG 1.173.
RG 1180, RG 1 204
SECY 93-087 and SRM
asted 7/1593
DIAC-ISG-1
DI8C-15G4
GL 85-06
Note
RG revisions are not i in i
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Chupter 7- Instrumentation and Controls

Regulatory Framework Document

NRC Version
Section Submittal | Regulatry Requiruments NUREG-0300 {SRP} CPAlnformation | Changea to the Ralated Sections Koy lasues.
NumberTite | Document Section BeyondRG 170 | Standard Plant
Deaicg.
79 PSAR |10 CFR Pan 50 79 [NUREGICR-5082 IEEE St 379-2000 Yes Chapier 7 wi No [Chapters 1 through 6. |Assess & apply any IAC fessons leamed from Fkushima Daiichi power stanon.
BTP 7.8,BTP 7-11, |RG 122,RG 147, IEEE Std 6031991 contorm to curren, 81hrough 10, and 12 |Aiso aadress:
ata y BTP 7.12.BTP 7-14,{RG 153, RG 1.75. |EEE Std 7-4 32-2003 regutatory ivough 19 1. Compliance wih IEEE 603-1991
Communication 22,23, 24,29 BTP7.17.8TP 7-18, [RG 1.105.RG 1.118.  |IEEE $id. 323-2003 quidance 2. Development of defense-in-depth and diversay technical report for the PSAR
Systems 10 CFR 50 S5afa)1) BTP 7.19, BTP 7.21 [RG 1 152, IEEE Std. 338-1987 3. Ses Sections 74,7 8and 7.9 4. RTNSS issues
10 CFR 50 55a{h) RG 1.168 IEEE Std 3841992 5 DACATAAC for Digital I&C systems (RG 1 70 does not recagnize RTNSS, DAC of ITAAC)
10 CFR 50 55a{hX2) RG 1.169, IEEE Std 4731985 6. Digital 1C Sotware Qualty Assurance (RG 1 152). Dwersily, and Gyber-Securty (RG

RG 1.170. IEEE Std 518-1982 571} in the PSAR RFDs, and what is roquired for the CPA

RG 1171, IEEE Std 610.12-1950 7. DCD Section 7.9 (Oata Communication Systems) s ot pant of ihe scope requred by RG

RG 1.172. IEEE Std 665-1995 1.70 for the PSAR

RG 1.173, IEEE Std 6661991 The I&C design will ba informed by the latest issued varsion of tha IEEE Standards and ISGs.

RG 1.180.RG 1204 [IEEE Std 7291983 Commitments ta the NRC. however, will be based upon gudanca sndorsed in RGs. BTPs and

SECY-93-067 and SRM |IEEE Std. B26-1990 SRP Sections issuad 6 months price Lo the submittal of the PSAR.

dated July 15.1993  |IEEE Sta. 830-1993 A Cyber Security Plan Report will b submitied saparately.

DI&C-SG-2 IEEE Sty 1008-1967

DIAC-ISG4 iEEE Sto 1012.1998
\EEE Sid 10281997
IEEE Std 1050-199
IEEE St 1074-1995
|EEE St C62.23-1935 [As part of the atandard prant design, an altemate rewew process to BTP 714 wilbe
\EEE Std 082 41.1991 seveloped and pursued with the NRC for tha mPower digital 1&C systems software quality
\EEE 5w 052 451992 assurance program. The approach will ba that B&W wil comply wath BTP 7-14, o with an
ANSUTEEE Std. 622.1987 sitemate process desmed acceptable 10 Iba NRC fin s case, the saftware devalopment
| ANSVIEEE Std 829-1983 process described in the capabdity matunty mode) and ntegrabon (CMMS) developed and
[ANSUIEEE Sid. 1042-1987 23303300 by the Softwars Engi instiute). It ized that i ion of an
MIL-STD<61E sternate approacn to BTP 7-14 would require NRC concumence and potenual revisions 1o the|

SRP.
.
Note: Paga et L7

RG revisions are nokt isentfied
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Chapter 7. Instrumentation and Controls,

Regulatory Framework Document

NRC Version
Bection Submmal | Regulttory Requiremenis | Proposed | Regulstory Basr for | NUREG0800 (SRP} | Reguistory Guidinca {See Industry CPA Informaton | Changes to the Ralatad Sactions,
Number/Thte Document Exemptions. Saction Content Secton Nots 1) Guidance Beyond RG 1.70 ‘Standard Plant
Davan,
10 CFR Pan 50 or 10 No 79 NUREG/CR-6082 IEEE Std 3792000 NIA NiA (Chapters 1 through 6. | See above
CFR Pan 52 BTP 7.8,BTP 7.11, [RG 1.22, RG 147, IEEE Std 6031991 8 ihrough 10, and 12
10 CFR 50, App A, B1P 7-12, BTP 7-14, [RG 153, RG 1.75, IEEE Std 74 3.2-2003 ihrough 19
GDC 1.2,4,13,19.21, BTP 7-17, BTP 7-18, [RG 1.105,RG 1.118,  [IEEE Std. 323-2001
22,23, 24,29 BI1P 7-19,BTP 721 [RG 1152, IEEE Std. 338-1987
10 CFR 50.55a(a)1) RG 1.168, IEEE Std 384-1992
10 CFR 50 55a(n) RG 1.169, IEEE Sid 4731985
10 CFR 50 34(7) RG 1.170, IEEE Sid 518-1982
10 CFR 50 M4()2)v) RG 1.171 IEEE Std. 610.12-1990
10 CFR 50.55a(hX2) RG 1.172 \EEE Stg. 6651995
10 CFR 52.47(bK1) RG 1.173 IEEE Sta. 6661991
RG 1180, RG 1204 [IEEE St 729-1883
SECY-93-087 and SRM (IEEE St 828-1990
dated July 15,1983 [IEEE St 830-1993
DIBC-ISG-2 IEEE Std 1008- 1967
DI&C-1SG-4 IEEE Std 1012-1998
IEEE Std 1028-1987
IEEE Std. 1050-1996
IEEE Std. 10741935
IEEE Std C62 231995
IEEE Std C6241-1991
HEEE Std C62.45-1992
[ANSINEEE S1d. 622-1987
[ANSIEEE Sid. 829-1983
ANSWEEE Std. 1042-1987
MIL-STD-461E
10CFR Pan 50 No |RG 1.206 7 NUREG/CR-6082 [Same as DCD Fua No [Chapers 1 through 6, |See above
10 CFR 50, App. A. BP7-8.BTP 7-11. |RG 122,RG 147, 8 teough 10, and 12
GDC 1, BTP 7.12, BTP 7.14, [RG 1.53, RG 1.75, hrough 19
22,23,24,29 BTP 717, BTP 7.13, |RG 1.105, RG 1,118,
10 CFR 50 55a(a) 1) BTP 7-19, BTP 7-21 {RG 1.152.
10 CFR 50 55a(h) RG 1.168.
10 CFR 50 3417) RG 1.169,
10 CFR 50 34(N2)(v} RG 1.170,
10 CFR 50.558(hK2) RG 1.171,
RG 1.172,
RG 1.173,
RG 1.180, RG 1.204
SECY-93.087 Brd SRM
dated July 15, 1993
DI&C-1SG-2
DI&C-1SG-4
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71

711

PSAR

DCD

FSAR

CLINCH RIVER
REGULATORY FRAMEWORK DOCUMENTS

Chapter 7 Outline

Instrumentation and Controls - Introduction

Identification of Safety-Related Systems

The Clinch River PSAR Section 7.1.1 provides the following information
regarding the Identification of Safety — Related Systems:

a preliminary list all instrumentation, control, and supporting systems that
are safety-related, including alarm, communication, and display
instrumentation

identification of, as applicable, the intended designers responsible for
providing the 1&C designs included for the facility

a preliminary list of systems that are identical to those of a nuclear power
plant of similar design that has recently received a COL license, design
approval, or design certification (Address this by indicating that plant is
based upon the standard mPower design)

identification of systems that are expected to be different and discuss the
differences and their effects on safety-related systems

identification of any |&C that is credited in safety analysis but not intended
to be safety-related (e.g., turbine trip sensors)

identification of any exception to standards

The mPower standard plant I&C design Section 7.1.1 provides the following
information regarding the Identification of Safety-Related Systems:

a list all instrumentation, control, and supporting systems that are safety-
related, including alarm, communication, and display instrumentation
identification of, as applicable, the designers responsible for providing the
I&C designs included for the facility

identification of a list of systems that are identical to those of a nuclear
power plant of similar design that has recently received a COL license,
design approval, or design certification

identification of systems that are different and discuss the differences and
their effects on safety-related systems

identification of any I1&C that is credited in safety analysis but not intended
to be safety-related (e.g., turbine trip sensors)

identification of any exception to standards

identification of applicable DACs

Same contents as mPower standard plant DCD Section 7.1.1, and a
commitment to close all applicable DACs prior to issuance of OL.
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CLINCH RIVER
REGULATORY FRAMEWORK DOCUMENTS

Chapter 7 Outline

7.1.2 Identification of Safety Criteria

PSAR The Clinch River PSAR Section 7.1.2 provides the following preliminary
information regarding the Identification of Safety Criteria:

- aregulatory requirements applicability matrix, for systems listed in Section
7.1.1, that includes, as available, information identified in NUREG-0800,
SRP Chapter 7, Appendix 7.1-A for all known:

* design bases,
* criteria,
* regulatory guides,
+ standards,
» other documents to be implemented in the design.

- description of the technical design bases for all protection system functions,
including the reactor trip function, ESF, emergency power, interlocks,
bypasses, and equipment protection

- diversity requirements

- Note: The acceptance criteria and guidelines given in SRP Appendix 7.1-A
are divided into four categories—

* the regulations in 10 CFR 50.55a(h) including guidance in IEEE Std 603-
1991,

» the GDCs of Appendix A to 10 CFR Part 50,

* regulatory guides (including endorsed industry codes and standards),

* SRP Chapter 7 branch technical positions (BTPs) (10 CFR 50.34(h),
conformance with the SRP).

- NUREG:s identified in Section 7 SRP (e.g., NUREG/CR-6303) need to be
reviewed for applicability.

- identification of any exception to standards

DCD The mPower standard plant I&C design Section 7.2 provides the following
information regarding the Identification of Safety Criteria:

- aregulatory requirements applicability matrix, for systems listed in Section
7.1.1, that includes information identified in NUREG-0800, SRP Chapter 7,
Appendlx 7.1-A;

» design bases,
* criteria,
» regulatory guides,
» standards,
+ other documents to be implemented in the design

- description of the technical design bases for all protection system functions,
including the reactor trip function, ESF, emergency power, interlocks,
bypasses, and equipment protection

- diversity requirements
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CLINCH RIVER
REGULATORY FRAMEWORK DOCUMENTS

Chapter 7 Outline

7.1.2 Identification of Safety Criteria (cont.)

DCD - Note: The acceptance criteria and guidelines given in SRP Appendix 7.1-A
(cont.) are divided into four categories
+ the regulations in 10 CFR 50.55a(h) including guidance in IEEE Std 603-
1991,

» the GDCs of Appendix A to 10 CFR Part 50,
* regulatory guides (including endorsed industry codes and standards),
* SRP Chapter 7 branch technical positions (BTPs) (10 CFR 50.34(h),
conformance with the SRP).
- NUREGSs identified in Section 7 SRP (e.g., NUREG/CR-6303) need to be
reviewed for applicability.
- identification of any exception to standards
- identification of applicable DACs

FSAR Same contents as plant mPower standard plant DCD Section 7.1.2, and a
commitment to close all applicable DACs prior to issuance of OL.
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CLINCH RIVER
REGULATORY FRAMEWORK DOCUMENTS

Chapter 7 Outline

7.2 Reactor Trip System

PSAR The Clinch River PSAR Section 7.2 provides the following information regarding
the Reactor Trip System:

7.2.1 Description

7.2.1.1 System Description:
a description of the reactor trip system that includes:
initiating circuits
logic
bypasses
interlocks
redundancy
diversity
defense-in-depth design features
actuated devices
manual trip
response time
division independence
self diagnostics
control system interaction
+ testing features
- identification and description of any supporting systems
- identification of those parts of the reactor trip system that are not required
for safety
a description of how ATWS mitigation system interfaces with RTS
a summary of BTP 7-19 analysis

7.2.1.2 Design Basis Information:
a discussion of all topics listed in Appendix C.l.7-B to RG 1.206
the following major design considerations are emphasized:
» single-failure criterion
quality of components and modules
independence
defense in depth and diversity
system testing and inoperable surveillance
use of digital systems (guidance in SRP Chapter 7, Appendix 7.0-A)
setpoint determination
» equipment qualification
preliminary system drawings:
* logic diagrams
block diagram
* piping and instrumentation diagrams
* location layout drawings of all reactor trip systems and supporting
systems
- _acommitment to supplement the application with final design drawings
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CLINCH RIVER
REGULATORY FRAMEWORK DOCUMENTS

Chapter 7 Outline
7.2 Reactor Trip System (cont.)

PSAR 7.2.2 Analysis
(cont.) analyses, including a failure mode and effects analysis (System level
analysis at PSAR Stage)
- adiscussion of how the requirements of the GDCs and IEEE Std 603-1991,
IEEE Std 7-4.3.2-2003 and other applicable regulatory guides and
appropriate criteria and standards are satisfied
- identification of any exception to standards
- considerations of instrumentation installed to prevent or mitigate the
consequences of applicable Chapter 15 events
- adiscussion of the need for and method of changing to more restrictive trip
setpoints during abnormal operating conditions
- references, as appropriate, to other sections of the PSAR for discussions of
supporting systems

DCD The mPower standard plant I&C design Section 7.2 provides the following
information regarding the Reactor Trip System:

7.2.1 Description

7.2.1.1 System Description:
a description of the reactor trip system that includes:
initiation circuits
logic
bypasses
interfocks
redundancy
diversity
defense-in-depth design features
actuated devices
manual trip
response time
division independence
self diagnostics
control system interaction
testing features
- identification and description of supporting systems
- identification of those parts of the reactor trip system that are not required
for safety
a description of how ATWS mitigation system interfaces with RTS
a summary of BTP 7-19 analysis
identification of applicable DACs
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CLINCH RIVER
REGULATORY FRAMEWORK DOCUMENTS

Chapter 7 Outline

7.2 Reactor Trip System (cont.)

DCD 7.2.1.2 Design Basis Information:

(cont.)

a discussion of all topics listed in Appendix C.1.7-B to RG 1.206
the following major design considerations are emphasized:
+ single-failure criterion
quality of components and modules
independence
defense in depth and diversity
system testing and inoperable surveillance
use of digital systems (guidance in SRP Chapter 7, Appendix 7.0-A)
setpoint determination
equipment qualification
final system drawings:
* logic diagrams
+ block diagram
* piping and instrumentation diagrams
* location layout drawings of all reactor trip systems and supporting
systems

e o ® ° e o o

7.2.2 Analysis.

analyses, including a failure mode and effects analysis (Component level
analysis at DCD stage) _

a discussion of how the requirements of the GDCs and IEEE Std 603-1991,
IEEE Std 7-4.3.2-2003 and other applicable regulatory guides and
appropriate criteria and standards are satisfied

identification of any exception to standards

considerations of instrumentation installed to prevent or mitigate the
consequences of applicable Chapter 15 events

a discussion of the need for and method of changing to more restrictive trip
setpoints during abnormal operating conditions

references, as appropriate, to other sections of the DCD for discussions of
supporting systems

FSAR Same contents as mPower plant DCD Section 7.2 with the following
supplemental information:

updated diagrams and figures to reflect the final design
a commitment to close of all applicable DACs prior to issuance of OL
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CLINCH RIVER
REGULATORY FRAMEWORK DOCUMENTS

Chapter 7 Outline

7.3 Engineered Safety Features Systems

PSAR The Clinch River PSAR Section 7.3 provides the following information regarding
the Engineered Safety Features Systems:

7.3.1 Description

7.3.1.1 System Description:

- adescription of the 1&Cs associated with the ESFs, including:

initiation circuits

logic

bypasses

interlocks

sequencing

redundancy

diversity

defense-in-depth design features

actuated devices

manual trip

response time

division independence

self diagnostics

control system interaction

testing features

- identification of system safety classification

- identification of RTNSS functions/equipment with reference to Chapter 19,
Appendix 19B

- identification and description of any supporting systems

- identification of those parts of the ESF system not required for safety
a description of how ATWS mitigation system interfaces with ESF

- asummary of BTP 7-19 analysis

7.3.1.2 Design Basis Information:
- adiscussion of all topics listed in Appendix C.1.7-B to RG 1.206
- the following major design considerations are emphasized:
+ single-failure criterion
quality of components and modules
independence
defense-in-depth and diversity
system testing and inoperable surveillance
use of digital systems (guidance in SRP Chapter 7, Appendix 7.0-A)
setpoint determination
ESF control systems
* equipment qualification
- preliminary system drawings for all ESF Systems and supporting systems:
* logic diagrams
 piping and instrumentation diagrams
* location layout drawings
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CLINCH RIVER
REGULATORY FRAMEWORK DOCUMENTS

Chapter 7 Outline

7.3 Engineered Safety Features Systems (cont.)

PSAR - acommitment to supplement the application, as necessary, with final design
(cont.) drawings
7.3.2 Analysis:
- analyses, including a failure mode and effects analysis (System level
analysis at PSAR stage)

a discussion of how the requirements of the GDCs and the guidance in IEEE
Std 603-1991, and |EEE Std 7-4.3.2-2003, other applicable regulatory
guides and other appropriate criteria and standards are satisfied

these analyses include considerations of applicable Chapter 15 events
identification of any exception to standards

a discussion of the method for periodic testing of ESF 1&C equipment and
the effects on system integrity during testing

DCD The mPower standard plant 1&C design Section 7.3 provides the following
information regarding the Identification of Engineered Safety Features Systems:

7.3.1 Description

7.3.1.1 System Description:

- adescription of the I&Cs associated with the ESFs, including:

initiation circuits

logic

bypasses

interlocks

sequencing

redundancy

diversity

defense-in-depth design features

actuated devices

manual trip

response time

division independence

self diagnostics

control system interaction

testing features

- identification of system safety classification

- identification of RTNSS functions/equipment with reference to Chapter 19,
Appendix 19B

- identification and description any supporting systems

- identification of those parts of the ESF system not required for safety
a description of how ATWS mitigation system interfaces with ESF

- asummary of BTP 7-19 analysis

- identification of applicable DACs
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CLINCH RIVER
REGULATORY FRAMEWORK DOCUMENTS

Chapter 7 Outline

7.3 Engineered Safety Features Systems (cont.)

DCD 7.3.1.2 Design Basis Information:

(cont) - adiscussion of all topics listed in Appendix C.|.7-B to RG 1.206
- the following major design considerations are emphasized:
+ single-failure criterion

quality of components and modules
independence
defense-in-depth and diversity
system testing and inoperable surveillance
use of digital systems (guidance in SRP Chapter 7, Appendix 7.0-A)
setpoint determination
ESF control systems

* equipment qualification
final system drawings for all ESF Systems and supporting systems:

* logic diagrams

* piping and instrumentation diagrams

* location layout drawings

7.3.2 Analysis:

- analyses, including a failure mode and effects analysis (Component level
analysis at DCD stage)
a discussion of how the requirements of the GDCs and the guidance in IEEE
Std 603-1991, and IEEE Std 7-4.3.2-2003, and other applicable regulatory
guides and other appropriate criteria and standards are satisfied
these analyses include considerations of applicable Chapter 15 events
identification of any exception to standards
a discussion of the method for periodic testing of ESF I&C equipment and
the effects on system integrity during testing

FSAR Same contents as mPower plant DCD Section 7.3 with the following
supplemental information:

- updated diagrams and figures for the final design
- a commitment to close all applicable DACs prior to issuance of OL
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CLINCH RIVER
REGULATORY FRAMEWORK DOCUMENTS

Chapter 7 Outline

7.4 Systems Required for Safe Shutdown

PSAR

The Clinch River PSAR Section 7.4 provides the following information regarding
the Identification of Systems Required for Safe Shutdown:

7.4.1 Description:

a description of the systems that are needed for safe shutdown of the plant,
including:

initiating circuits

logic

bypasses

interlocks

redundancy

diversity

defense-in-depth design features

actuated devices

a description of required controls and indications

identification and description of any supporting systems

a discussion of all topics listed in Appendix C.1.7-B to RG 1.206
the following major design considerations are emphasized:

» 1&C systems required for safety shutdown

single-failure criterion

quality of components and modules

independence

periodic testing

use of digital systems (guidance in SRP Chapter 7, Appendix 7.0-A)
locations of remote shutdown equipment

transfer and isolation of remote shutdown equipment

for remote shutdown capability:

» description of the provisions taken in accordance with GDC 19, to
provide the required equipment outside the control room to achieve and
maintain hot and cold shutdown conditions

+ description of appropriate displays so that the operator can monitor the
status of the shutdown

+ discussion of provisions for strict administrative controls limiting access
to remote shutdown stations

» operator response time to implement remote shutdown

preliminary system drawings for all Safe shutdown systems and supporting
systems:

* logic diagrams

 piping and instrumentation diagrams

* location layout drawings

a commitment to supplement the application, as necessary, with final design
drawings.
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CLINCH RIVER
REGULATORY FRAMEWORK DOCUMENTS

Chapter 7 Outline

7.4 Systems Required for Safe Shutdown (cont.)

PSAR 7.4.2 Analysis:

(cont.)

DCD

analyses that demonstrate how it has satisfied the requirements of the
GDCs and 10 CFR 50.55a(h) (IEEE 603-1991 as applicable)

justification for any deviation from meeting NRC regulations

identification of any exception to standards

considerations of instrumentation installed to permit a safe shutdown
discussion of the need for and method of changing to more restrictive trip
setpoints during abnormal operating conditions, such as operation with
fewer than all reactor coolant loops operating

reference, as appropriate, to other sections of the PSAR for supporting
systems

The mPower standard plant 1&C design Section 7.4 provides the following
information regarding the Identification of Systems Require for Safe Shutdown:

7.4.1 Description:

a description of the systems that are needed for safe shutdown of the plant,
including:
initiating circuits
logic
bypasses
interlocks
redundancy
diversity
defense-in-depth design features
actuated devices
a description of required controls and indications
identification and description of any supporting systems
identification of applicable DACs
a discussion of all topics listed in Appendix C.1.7-B to RG 1.206
the following major design considerations are emphasized:
» |&C systems required for safety shutdown
single-failure criterion
quality of components and modules
independence
periodic testing
+ use of digital systems (guidance in SRP Chapter 7, Appendix 7.0-A)
locations of remote shutdown equipment
transfer and isolation of remote shutdown equipment
for remote shutdown capability:
» description of the provisions taken in accordance with GDC 19, to
provide the required equipment outside the control room to achieve and
maintain hot and cold shutdown conditions
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CLINCH RIVER
REGULATORY FRAMEWORK DOCUMENTS

Chapter 7 Outline
7.4 Systems Required for Safe Shutdown (cont.)

DCD » description of appropriate displays so that the operator can monitor the
(cont.) status of the shutdown

+ a discussion of provisions for strict administrative controls limiting
access to remote shutdown stations

» operator response time to implement remote shutdown

- final system drawings for all safe shutdown systems and supporting
systems:

* logic diagrams

« piping and instrumentation diagrams

* location layout drawings

7.4.2 Analysis:
analyses that demonstrate how it has satisfied the requirements of the
GDCs and 10 CFR 50.55a(h) (IEEE 603-1991 as applicable)
justification for any deviation from meeting NRC regulations
identification of any exception to standards
considerations of instrumentation installed to permit a safe shutdown

- discussion of the need for and method of changing to more restrictive trip
setpoints during abnormal operating conditions, such as operation with
fewer than all reactor coolant loops operating

- reference, as appropriate, to other sections of the DCD for supporting
systems

FSAR  Same contents as mPower plant DCD Section 7.4 with the following
supplemental information:

- updated diagrams and figures to reflect the final design
- acommitment to close all applicable DACs prior to issuance of OL
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CLINCH RIVER
REGULATORY FRAMEWORK DOCUMENTS

Chapter 7 Outline

7.5 Information Systems Important to Safety

PSAR The Clinch River PSAR Section 7.5 provides the following information regarding
the Information Systems Important to Safety:

7.5.1 Description:
- adescription of the following instrumentation systems that provide
information to enable the operator to perform required safety functions:
» accident monitoring instrumentation (RG 1.97)
* bypassed and inoperable status indication for safety systems (RG 1.47,
“Bypassed and Inoperable Status Indication for Nuclear Power Plant
Safety Systems”)
» plant annunciators (use of digital systems; see SRP Appendix 7.0-A)
- preliminary system drawings for all information systems important to safety:
* logic diagrams
* piping and instrumentation diagrams
* location layout drawings
- acommitment to supplement the application with final design drawings
- reference to Chapter 18 for a discussion of the minimum inventory of
human-system interfaces (i.e., alarms, controls, and displays)

7.5.2 Analysis:
- an analysis to demonstrate that the operator has:
+ sufficient information to perform required manual safety functions (e.g.)
- safe control rod patterns
- manual ESF operations
- possible unanticipated post-accident operations
- monitoring the status of safety equipment
+ sufficient time to make reasoned judgments and take action where
operator action is essential for maintaining the plant in a safe condition
- appropriate safety criteria are identified and compliance with the criteria is
demonstrated
- identification of any exception to standards
- information readouts and indications provided to the operator for monitoring
conditions in the following are provided:
* reactor
» RCS
» containment and safety-related process systems, including ESFs
- information available to the operator include all operating conditions of the
plant, including:
* Anticipated Operational Occurrences (AOQ)
» accident and post-accident conditions (including information from
instrumentation that follows the course of accidents)
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CLINCH RIVER
REGULATORY FRAMEWORK DOCUMENTS

Chapter 7 Outline

7.5 Information Systems Important to Safety (cont.)

PSAR - information includes:
(cont.)  design criteria
+ type of information to be displayed: the number of channels provided
and their range, accuracy
* location
+ discussion of the adequacy of the design
- range and accuracy is consistent with system requirements defined in the
PSAR

DCD The mPower standard plant I&C design Section 7. 5 provides the following
information regarding Information Systems Important to Safety:

7.5.1 Description:
- adescription of the following instrumentation systems that provide
information to enable the operator to perform required safety functions:
» accident monitoring instrumentation (RG 1.97)
* bypassed and inoperable status indication for safety systems (RG 1.47,
“Bypassed and Inoperable Status Indication for Nuclear Power Plant
Safety Systems”)
» plant annunciators (use of digital systems; see SRP Appendix 7.0-A)
« safety parameter displays (10 CFR 50.34, “Contents of applications;
technical information,” requirement related to TMI)
+ information systems associated with the emergency response facilities
and nuclear data link (10 CFR 50.34 requirement related to TMI)
- reference to Chapter 18 for a discussion of the minimum inventory of
human-system interfaces (i.e., alarms, controls, and displays)
- final system drawings for all information systems important to safety:
* logic diagrams
+ piping and instrumentation diagrams
* location layout drawings
- identification of applicable DACs

7.5.2 Analysis:
- an analysis to demonstrate that the operator has:
+ sufficient information to perform required manual safety functions (e.g.)
- safe control rod patterns
- manual ESF operations
- possible unanticipated post-accident operations
- monitoring the status of safety equipment
» sufficient time to make reasoned judgments and take action where
operator action is essential for maintaining the plant in a safe condition
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Chapter 7 Outline

7.5 Information Systems Important to Safety (cont.)

DCD - appropriate safety criteria are identified and compliance with the criteria is
(cont.) demonstrated
- identification of any exception to standards
- information readouts and indications are provided to the operator for
monitoring conditions in the following:
* reactor

* RCS
+ containment and safety-related process systems, including ESFs

- information available to the operator includes all operating conditions of the
plant, as well as:
* Anticipated Operational Occurrences (AQO)
» accident and postaccident conditions (including information from
instrumentation that follows the course of accidents)
- information includes:
+ design criteria
» type of information to be displayed: the number of channels provided
and their range, accuracy
» location
 discussion of the adequacy of the design
- range and accuracy is consistent with system requirements defined in the

DCD

FSAR Same contents as mPower plant DCD Section 7.5 with the following
supplemental information:

- updated diagrams and figures to reflect the final design
- any site-specific post-accident monitoring instrumentation
- acommitment to close all applicable DACs prior to issuance of OL
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7.6 Interlock Systems Important to Safety

PSAR  The Clinch River PSAR Section 7.6 provides the following information regarding
the Interlock Systems Important to Safety:

- information describing all other instrumentation systems or any of their
supporting systems required for safety that are not addressed in the
following sections:

* reactor trip system

» ESF systems

» safe shutdown systems
* information system

- these other systems include:

+ interlock systems to prevent overpressurization of low-pressure systems
when these systems are connected to high-pressure systems

* interlocks to prevent overpressurizing the primary coolant system during
low-temperature operations

* interlocks to preclude inadvertent inter-ties between redundant or
diverse safety systems for the purposes of testing or maintenance

7.6.1 Description:
- adescription of all systems required for safety not already discussed in
PSAR Sections 7.2 through 7.5, including:
+ Initiating circuits
logic
bypasses
interlocks
redundancy
diversity
defense-in-depth design features
actuated devices
- adescription of the designed low power interlocks
- identification and description of any supporting systems reference to
descriptions in other sections of the PSAR as appropriate
- design-basis information required by IEEE Std 603-1991 as applicable
- preliminary system drawings for interlock systems important to safety:
* logic diagrams
+ piping and instrumentation diagrams
* |ocation layout drawings
- acommitment to supplement the application, as necessary, with final design
drawings

7.6.2 Analysis:

- analyses which demonstrate how the applicable requirements of the GDC
and IEEE Std 603-1991 have been satisfied and the extent to which they
have satisfied applicable regulatory guides and other criteria and standards
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Chapter 7 Outline
7.6 Interlock Systems Important to Safety (cont.)

PSAR - identification of any exception to standards
(cont) - the following considerations are provided:
» interlocks to prevent overpressurization of low-pressure systems
+ interlocks to prevent overpressurization of the primary coolant system
during low-temperature operations of the reactor vessel
» interlocks for ECCS accumulator valves
+ Interlocks required to preclude inadvertent inter-ties between redundant
or diverse safety systems
- reference provided to other sections of the PSAR for supporting systems
and analyses

DCD The mPower standard plant I&C design Section 7.6 provides the following
information regarding the Interlock Systems Important to Safety:

- information describing all other instrumentation systems or any of their
supporting systems required for safety that are not addressed in the
following sections:

» reactor trip system

+ ESF systems

+ safe shutdown systems
+ information system

- these other systems include:

* interlock systems to prevent overpressurization of low-pressure
systems when these systems are connected to high-pressure systems

* interlocks to prevent overpressurizing the primary coolant system during
low-temperature operations

» interlocks to preclude inadvertent inter-ties between redundant or
diverse safety systems for the purposes of testing or maintenance

7.6.1 Description:
- adescription of all systems required for safety not already discussed in DCD
Sections 7.2 through 7.5, including:
* Initiating circuits

* logic

* bypasses

+ interlocks

* redundancy
» diversity

» defense-in-depth design features
+ actuated devices
- adescription of the designed low power interlocks
- identification and description of any supporting systems
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Chapter 7 Outline
7.6 Interlock Systems Important to Safety (cont.)

DCD - reference to descriptions in other sections of the DCD as appropriate
(cont.) - design-basis information required by IEEE Std 603-1991 as applicable
system drawings for interlock systems important to safety:

* logic diagrams

* piping and instrumentation diagrams

* location layout drawings
Identification of applicable DACs

7.6.2 Analysis:

- analyses which demonstrate how the applicable requirements of the GDC
and IEEE Std 603-1991 have been satisfied and the extent to which they
have satisfied applicable regulatory guides and other appropriate criteria
and standards

- identification of any exception to standards

- the following considerations are provided:

+ interlocks to prevent overpressurization of low-pressure systems

* interlocks to prevent overpressurization of the primary coolant system
during low-temperature operations of the reactor vessel

« interlocks for ECCS accumulator valves

* interlocks required to preclude inadvertent inter-ties between redundant
or diverse safety systems

- reference provided to other sections of the DCD for supporting systems and
analyses.

FSAR Same contents as mPower plant DCD Section 7.6 with the following
supplemental information:

- updated diagrams and figures to reflect the final design
- acommitment to close all applicable DACs prior to issuance of OL
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7.7 Control Systems Not Required for Safety

PSAR

The Clinch River PSAR Section 7.7 provides the following information regarding
Control Systems Not Required for Safety (at high level at PSAR stage):

7.7.1 Description:

- descriptions of those control systems that can, through failure of normal
operation, or inadvertent operation, affect the performance of critical safety
functions

- an analysis confirming that the:

design of these control systems conforms to the acceptance criteria and
guidelines

controlled variables can be maintained within prescribed operating
ranges

effects of operation or failure of these systems are bounded by the
accident analyses in Chapter 15 of the PSAR

7.7.2 Design-Basis Information;
- adiscussion of the applicable topics identified in SRP Table 7-1
- the following major design considerations are emphasized:

design bases: The control systems include the necessary features for
manual and automatic control of process variables within prescribed
normal operating limits.

safety classification: The plant accident analysis in Chapter 15 of the
PSAR does not rely on the operability of any control system function to
assure safety.

effects of control system operation on accidents: The safety analysis
considers the effects of both control system action and inaction in
assessing the transient response of the plant for accidents and AQO.
effects of control system failures: The failure of any control system
component or any auxiliary supporting system for control systems does
not cause plant conditions more severe than those described in the
analysis of AOO in Chapter 15 of the PSAR. The PSAR addresses
failure modes that can be associated with digital systems such as
software design errors and random hardware failures.

effects of control system failures caused by accidents: The
consequential effects of AOO and accidents does not lead to control
systems failures that would result in consequences more severe than
those described in the analysis in Chapter 15 of the PSAR.
environmental control system: The I&C systems includes environmental
controls as necessary to protect equipment from environmental
extremes. This includes, for example, heat tracing for safety instruments
and instrument sensing lines, as discussed in RG 1.151 and cabinet
cooling fans.
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7.7 Control Systems Not Required for Safety (cont.)

PSAR + use of digital systems. To minimize the potential for control system

(cont.) failures that could challenge safety systems, control system software
has been developed using a structured process similar to that applied to
safety system software. Elements of the process have been tailored to
account for the lower safety significance of control system software.

» independence: The independence of safety system functions have been
addressed.

» defense-in-depth and diversity: Control system elements credited in the
defense-in-depth and diversity analyses have been addressed.

» potential for inadvertent actuation: Control system designs limit the
potential for inadvertent actuation and challenges of safety system
functions.

» control of access: Physical and electronic access to digital computer-
based control system software and data to prevent changes by
unauthorized personnel is controlled. Controls address access via
network connections and via maintenance equipment.

- preliminary system drawings:

* logic diagrams

+ piping and instrumentation diagrams

» location layout drawings a commitment to supplement the application,
as necessary, with final design drawings

7.7.3 Analysis:

- analyses provided which demonstrates that these systems are not required
for safety

- demonstrates that the protection systems are capable of coping with all
(including gross) failure modes of the control systems

- adescription of failure analysis methodology and criteria for nonsafety-

related systems, as applicable

identification of any exception to standards

DCD The mPower standard plant I&C design Section 7.7 provides the following
information regarding Control Systems Not Required for Safety:

7.7.1 Description:

- descriptions of those control systems that can, through failure of normal
operation, or inadvertent operation, affect the performance of critical safety
functions

- an analysis confirming that the:

» design of these control systems conforms to the acceptance criteria and
guidelines

= controlled variables can be maintained within prescribed operating
ranges
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Chapter 7 Outline

7.7 Control Systems Not Required for Safety (cont.)

DCD .
(cont.)

effects of operation or failure of these systems are bounded by the
accident analyses in Chapter 15

7.7.2 Design-Basis Information:
- adiscussion of the applicable topics identified in SRP Table 7-1
- The following major design considerations are emphasized:

design bases: The control systems should include the necessary
features for manual and automatic control of process variables within
prescribed normal operating limits.

safety classification: The plant accident analysis in Chapter 15 does not
rely on the operability of any control system function to assure safety.
effects of control system operation on accidents: The safety analysis
does not consider the effects of both control system action and inaction
in assessing the transient response of the plant for accidents and AQOO.
effects of control system failures: The failure of any control system
component or any auxiliary supporting system for control systems does
not cause plant conditions more severe than those described in the
analysis of AOO in Chapter 15. The DCD addresses failure modes that
can be associated with digital systems such as software design errors
and random hardware failures.

effects of control system failures caused by accidents: The
consequential effects of AOO and accidents does not lead to control
systems failures that would result in consequences more severe than
those described in the analysis in Chapter 15.

environmental control system: The |I&C systems includes environmental
controls as necessary to protect equipment from environmental
extremes. This includes, for example, heat tracing for safety instruments
and instrument sensing lines, as discussed in RG 1.151 and cabinet
cooling fans.

use of digital systems: To minimize the potential for control system
failures that could challenge safety systems, control system software
has been developed using a structured process similar to that applied to
safety system software. Elements of the process have been tailored to
account for the lower safety significance of control system software.
independence: The independence of safety system functions have been
addressed.

defense-in-depth and diversity: Control system elements credited in the
defense-in-depth and diversity analyses have been addressed.

potential for inadvertent actuation: Control system designs limit the
potential for inadvertent actuation and challenges of safety system
functions.

control of access: Physical and electronic access to digital computer-
based control system software and data to prevent changes by
unauthorized personnel is controlled. Controls address access via
network connections and via maintenance equipment.
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7.7 Control Systems Not Required for Safety (cont.)

DCD - final system drawings:
(cont.) » logic diagrams
» piping and instrumentation diagrams
+ location layout drawings

7.7.3 Analysis:

- analyses provided which demonstrate that these systems are not required
for safety

- demonstrated that the protection systems are capable of coping with all
(including gross) failure modes of the control systems

- demonstrated compliance with appropriate safety criteria

- adescription of failure analysis methodology and criteria for nonsafety-
related systems, as applicable

- identification of any exception to standards

- identification of applicable DACs

FSAR Same contents as mPower plant DCD Section 7.7 with the following
supplemental information:

- updated diagrams and figures to reflect the final design
- acommitment to close all applicable DACs prior to issuance of OL
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7.8 Diverse Instrumentation and Control Systems

PSAR  The Clinch River Diverse Actuation System (DAS) is a non-safety 1&C System
that provides a diverse backup to the primary reactor protection and engineered
safeguards features actuation systems. The primary purpose of the DAS is to
mitigate the effects of a postulated common cause failure of the primary digital
RPS/ESFAS to perform their required safety functions as discussed in the SRM
on SECY-93-087, ltem I1.Q. The ATWS mitigation system logic and functions
are contained in the DAS. The scope of the additional DAS functions is
determined by performing a comprehensive diversity and defense-in-depth
analysis in accordance with the requirements discussed in BTP 7-19. The
Clinch River PSAR Section 7.8 provides the following information regarding
Diverse Instrumentation and Control Systems:

7.8.1 System Description:
- the diverse I&C systems and include:
+ initiating circuits
logic
bypasses
interlocks
redundancy
diversity
defense-in-depth design features
actuated devices
- identification of system safety classification
- identification of RTNSS functions/equipment with reference to Chapter 19,
Appendix 19B
- identification and description of any supporting systems
- reference to descriptions in other PSAR sections
- description provided for mitigation functions for ATWS and diverse manual
controls and diverse display provisions addressed
- preliminary system drawings for all diverse I1&C systems:
* logic diagrams
* piping and instrumentation diagrams
* location layout drawings
- acommitment to supplement the application, as necessary, with final design
drawings

7.8.2 Analysis:
- analyses (at system level) provided which demonstrate:

+ conformance of the proposed diverse 1&C system with the requirements
of 10 CFR 50.62, “Requirements for reduction of risk from anticipated
transients without scram (ATWS) events for light-water-cooled nuclear
power plants”. Due to the uniqueness of the mPower design, it does not
explicitly comply with the requirements of 10 CFR 50.62. However, the
overall ATWS mitigation strategy and approach will be included.
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7.8 Diverse Instrumentation and Control Systems (cont.)

PSAR
(cont.)

DCD

+ the adequacy of manual controls and displays supporting control room
operator actions to place the nuclear plant in a hot shutdown condition
and to perform reactivity control, core heat removal, reactor coolant
inventory control, containment isolation, and containment integrity
actions, and

+ for plant designs using digital computer-based protection systems, the
conformance of the proposed diverse 1&C system with the guidance of
SRP Chapter 7, BTP 7-19, “Guidance for Evaluation of Diversity and
Defense-in- Depth in Digital Computer-Based Instrumentation and
Control Systems,” Revision 5, issued February 2007.

- identification of any exception to standards

The mPower standard plant Diverse Actuation System (DAS) is a non-safety
I&C System that provides a diverse backup to the primary reactor protection and
engineered safeguards features actuation systems. The primary purpose of the
DAS is to mitigate the effects of a postulated common cause failure of the
primary digital RPS/ESFAS to perform their required safety functions as
discussed in the SRM on SECY-93-087, Item 11.Q. The ATWS mitigation
system logic and functions are contained in the DAS. The scope of the
additional DAS functions is determined by performing a comprehensive diversity
and defense-in-depth analysis in accordance with the requirements discussed in
BTP 7-19. The mPower standard plant I&C design Section 7.8 provides the
following information regarding Diverse Instrumentation and Control Systems:

7.8.1 System Description:

- the diverse 1&C systems include:

initiating circuits

logic

bypasses

interlocks

redundancy

diversity

defense-in-depth design features

actuated devices

- identification of system safety classification

- identification of RTNSS functions/equipment with reference to Chapter 19,
Appendix 19B

- identification and description of any supporting systems

- reference to descriptions in other DCD sections

- description provided for mitigation functions for ATWS and diverse manual
controls and diverse display provisions addressed

- final system drawings for all diverse I1&C systems:
- logic diagrams
- ___piping and instrumentation diagrams
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Chapter 7 Outline
7.8 Diverse Instrumentation and Control Systems (cont.)

DCD - location layout drawings
(cont.)
7.8.2 Analysis:
- adiversity analysis in accordance with BTP 7-19 to address and mitigate
consequences of a common-cause failure
- analyses (at component level) provided which demonstrate:

+ conformance of the proposed diverse I&C system with the requirements
of 10 CFR 50.62, “Requirements for reduction of risk from anticipated
transients without scram (ATWS) events for light-water-cooled nuclear
power plants,”. Due to the uniqueness of the mPower design, it does
not explicitly comply with the requirements of 10 CFR 50.62. However,
the overall ATWS mitigation strategy and approach will be included

» the adequacy of manual controls and displays supporting control room
operator actions to place the nuclear plant in a hot shutdown condition
and to perform reactivity control, core heat removal, reactor coolant
inventory control, containment isolation, and containment integrity
actions, and

 for plant designs using digital computer-based protection systems, the
conformance of the proposed diverse I&C system with the guidance of
SRP Chapter 7, BTP 7-19, “Guidance for Evaluation of Diversity and
Defense-in- Depth in Digital Computer-Based Instrumentation and
Control Systems,” Revision 5, issued February 2007.

- identification of any exception to standards
- _ identification of applicable DACs

FSAR Same contents as mPower plant DCD Section 7.8 with the following
supplemental information:
- updated diagrams and figures to reflect the final design
- acommitment to close all applicable DACs prior to issuance of OL
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7.9 Data Communication Systems

The Clinch River PSAR Section 7.9 provides the following information regarding
Data Communication Systems:

PSAR

7.9.1 System Description:

all data communication systems (DCSs) (safety and nonsafety) that are part
of or support the systems described in PSAR Sections 7.2 through 7.8

the scope and depth of the system description varies according to the

system's importance to safety
communication between systems and communication between computers

within a system are provided

7.9.2 Design Basis Information:

the applicable criteria are addressed according to the importance to safety

of the system
the following major DCS design considerations are emphasized:

quality of components and modules

DCS software quality (see SRP Chapter 7, BTP 7-14, “Guidance on
Software Reviews for Digital Computer-Based Instrumentation and
Controls Systems,” Revision 5, issued February 2007)

protocol selected for the DCS meets the supported systems
performance requirements, which include the following:

— real-time performance

— system deterministic timing

~ time delays within the DCS

— data rates

— data bandwidths

— interfaces with other DCSs

— DCS test results commensurate with the system requirements

— communication protocols

the potential hazards to the DCS are addressed, including inadvertent
actuation, error recovery, self-testing, and surveillance testing

to control access, the DCS does not present an electronic path by
which unauthorized personnel can change plant software or display
erroneous status information to the operators

the appropriate channel assignments to individual communication
subsystems are addressed to ensure that the assignments meet both
redundancy and diversity requirements within the supported systems.
(Note: The use of a DCS as a single path for multiple signals or data
raises particular concerns regarding extensive consequential failure as
the result of a single failure.)

independence based on requirements in IEEE Std 603-1991

protection system has been designed to fail into a safe state or a state
demonstrated to be acceptable on some other defined basis (GDC 23)

system testing and surveillances are addressed
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7.9 Data Communication Systems (cont.)

PSAR
(cont.)

DCD

the status of DCSs in the design of bypass and inoperable status
indications are addressed

data communication media does not present a fault propagation path
for environmental effects so as to limit susceptibility to electromagnetic
and radiofrequency interference, (e.g., high-energy electrical faults and
lightning) from one redundant portion of a system to another, or from
another system to a safety system

defense-in-depth and diversity analyses address each potential failure
mode

design considers the exposure of DCSs to seismic hazards. (Note: If
data communication or multiplexer equipment connected to the safety
system is located in a nonseismic Category | structure, simultaneous
seismic destruction or perturbation can affect the DCS equipment.)

preliminary system drawings for the DCSs include:

layout drawings
network routing information

a commitment to supplement the application, as necessary, with final design
drawings

7.9.3 Analysis:

Analyses provided which demonstrate:

DCS systems conform to the recommendations in the regulatory guides
and industry codes and standards applicable to these systems, are in
conformance with the guidance of GDC 1 and meet the requirements of
10 CFR 50.55a(a)(1)

operability of supporting data communication clearly affects the
operability of supported 1&C safety functions

means and criteria for determining if a function has failed as a result of
communications failure are described

identification of any exception to standards

The mPower standard plant I&C design Section 7.9 provides the following
information regarding Data Communication Systems:

7.9.1 System Description:

DCSs (safety and nonsafety) that are part of or support the systems
described in Sections 7.2 through 7.8

scope and depth of the system description will vary according to the
system’s importance to safety

communication between systems and communication between computers
within a system are provided
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7.9 Data Communication Systems (cont.)

DCD 7.9.2 Design Basis Information:
(cont.) - applicable criteria are addressed according to the importance to safety of
the system
- the following major DCS design considerations are emphasized:
+ quality of components and modules
« DCS software quality (see SRP Chapter 7, BTP 7-14, “Guidance on
Software Reviews for Digital Computer-Based Instrumentation and
Controls Systems,” Revision 5, issued February 2007)
+ protocol selected for the DCS meets the supported systems
performance requirements, which include the following:
- real-time performance
~— system deterministic timing
— time delays within the DCS
— data rates
— data bandwidths
— interfaces with other DCSs
— DCS test results commensurate with the system requirements
— communication protocols
« the potential hazards to the DCS are addressed, including inadvertent
actuation, error recovery, self-testing, and surveillance testing
» to control access, the DCS does not present an electronic path by which
unauthorized personnel can change plant software or display erroneous
status information to the operators '
+ the appropriate channel assignments to individual communication
subsystems are addressed to ensure that the assignments meet both
redundancy and diversity requirements within the supported systems
(Note: The use of a DCS as a single path for multiple signals or data
raises particular concerns regarding extensive consequential failure as
the result of a single failure.)
* independence based on requirements in IEEE Std 603-1991
» protection system has been designed to fail into a safe state or a state
demonstrated to be acceptable on some other defined basis (GDC 23)
+ system testing and surveillances are addressed
» the status of DCSs in the design of bypass and inoperable status
indications are addressed
+ data communication media does not present a fault propagation path for
environmental effects so as to limit susceptibility to electromagnetic and
radiofrequency interference, (e.g., high-energy electrical faults and
lightning) from one redundant portion of a system to another, or from
another system to a safety system
» defense-in-depth and diversity analyses address each potential failure
mode
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7.9 Data Communication Systems (cont.)

DCD
(cont.)

FSAR

» design considers the exposure of DCSs to seismic hazards. If data
communication or multiplexer equipment connected to the safety system
is located in a nonseismic Category | structure, simultaneous seismic
destruction or perturbation can affect the DCS equipment

- final system drawings for the DCSs include:

+ layout drawings

» network routing information

7.9.3 Analysis:
- Analyses provided which demonstrate:

+ DCS systems conform to the recommendations in the regulatory guides
and industry codes and standards applicable to these systems, are in
conformance with the guidance of GDC 1 and meet the requirements of
10 CFR 50.55a(a)(1)

» operability of supporting data communication clearly affects the
operability of supported 1&C safety functions

* means and criteria for determining if a function has failed as a result of
communications failure are described

- identification of any exception to standards
- identification of applicable DACs

Same contents as mPower plant DCD Section 7.9 with the following
supplemental information:

- updated diagrams and figures to reflect the final design

- acommitment to close all applicable DACs prior to issuance of OL
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Offstie Power 2.4,5,17,18,33.34,35 17 BrPa3 1204 \EEE 399-1997. IEEE 605-2008, [EEE 65-1955. [EEE 666-1991 exemption (o the GDC 17 requi 5.67.72.73,
System 38, 41, and 44 BTP 8-6 GL 2008-02 {EEE 633-2005. IEEE 741-1986, [EEE 741-2007. IEEE 765-2006, for two physically independent offsite {74.7.5.7.6,7.7,
10 CFR 50 34(f)(2)(v) BIP 88 GL 2007-01 “igs 837-2002. IEEE 998-1996, IEEE 1050-1996, IEEE 1100- circuts for a passive reactor destgn 1s 18.1.8 3.1, 8.3.2,8 4,
:g gi: :g.sg(n)m :32:2:;:; |EEE 1584-2002, IEEE C2-2007, IEEE C37.04-19%9, IEEE C37.06- plannad g ;j 302:1?"33' ::“"4 2
10 CFR 50 65 (a)(4) NUREG/CR-7000 Assess and apply lessons leamed  [14.3, 16,17

from the Futushima Danchi power
station regarding offste power
systems operation during and after
sarthquakes or other natural
phenomena

Track NRC issuance of Rev. 1 to RG

Nate:

RIS 2000-24 :f:a:gé—asgégov".g:“mmg:}si-m 1.93. Availabilty of Electric Power
2009, 2009 124
RIS 2004-05 INFPA 70-2011, NFPA 72-2010 [Sources (DG-1244)
NFPA 110-2010
RG revisions are not identified as these will be consistent with the version in effect & manths prior ta the PSAR submirtal. Page 10f6
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Clinch River

Chapler 8 - Electnc Power y
NRC Version
[CPA Information| Changes to the
Regulatory Beyond RG 1.70] Standard Plant
Secllon Submittal Proposed | Regulatory Basis for| NUREG-0800 Industry
NumbeciTitle Documant | Regulatony Requiwments | g o ons | Section Content | (SRP) Section ‘:.‘:":";.“" Guidance Design Key lasues Retated Bections
FSAR |10 CFR 50, App A, GDC | Yes- GDC |RG 1206 82 [RGs 732,175, 1160, 1182, ||EEE 80-2000, 1EEE 242-2001, 1EEE 3082001 NA_ |ves- Similar to tha AP1000 dasign -an __ [4.6, 5.4, 6.2, 6.3,
2.4.5.17.18.33. 34. 35, 17 BrP 83 |120¢ |EEE 138-1987. |EEE 399-1997, (EEE 605-2008 i to the GDC 17 5677273,
38, 41, and 44 BTP 8-6 GL 2006-02 IEEE 666-1991, IEEE 633-2005, IEEE 741-1986 voltage is for two physically independent offsite [74.7.5.78,7.7.
10 CFR 50 34(N(2)(v) BTP 8-8 GL 200701 IEEE 741-2007. IEEE 765-2006, IEEE 837-2002, Jaifferent; circutts for a passive reactor design is (8.1, 8.3.1, 8.3.2, 8.4,
10 CFR 50.63 NUREG. 1784 :S:E S e 1050 1996, IEEE 11001959, 161KV versus [ptanned 91.9.2.93,94.
10 CFR 50.65(a)(4) INUREG-1793 20z X 230KV 95,104,135, 142,
IEEE €37.04-1999, IEEE C37.06-2009
INUREGICR-7000 |EEE C37.08.199. [EEE 037.010.1999 Assess and apply lessons leamed (16, 17
[SECY-90-016. SECY-91-078. |EEE C37.013-1997, IEEE C37.30-1997 from the Fukushima Daiichi power
. SECY-94.084, SECY-95-132, |EEE ©37.32-2002. IEEE C37.34-1984 station regarding offsde power
systems operation during and after

Offsite Power System

SECY-05-0227

IN 97-05. IN 98-02

IN 98-07. IN 2000-06
IN 2002-12, IN 2005-15
IN 2006-06, iN 2006-18
RIS 2000-24

RIS 2004-05

1IEEE C37.106-2003, IEEE €57.13-2008
[{EEE C57.13.5-2009, IEEE C57.13 6-2005
IEEE C62.11-2005. IEEE €62 23-1995
\EEE C93.1-1999

[NUMARC 8700. Rav 1

NUMARC 93-01. Rev 4

ICEA P32-282-2007, NEMA WC-51-2009
[NEMA SG 4-2009, NEMA MG 1-2009
NFPA 70-2011. NFPA 72:2010

NFPA 110-2010

earthquakes or other natural
phenomena.

Track NRC issuance of Rev. 1to RG
1.93, Availabiity of Electric Power
Sources (DG-1244)

Note

RG revistons are not identified as these will be consistent with the version in effect & months prior (0 the PSAR submittat.
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Clinch River

yF
NRC Version

(GL 1996-01, GL 2007-01
IN 98-38. IN 93-13

IN 00-06, IN G0-14

IN 02-01, IN 02-04

IN 02-12, IN 05-04

IN 06-18

|EEE C37.96-2000, IEEE G37.101-1993
IEEE C€37.102-2006, IEEE C37.106-2003
IEEE C37.121-1989, 1EEE €50.13-2005
IEEE €57.12.00-2010, IEEE €57.12.01-2005
IEEE C57.12 10-2010, IEEE C57.12.22.1993
IEEE C57.12.55~1987, IEEE C57.12.51.2008
IEEE C57.116-1989, iEEE C62.11-2005, {EEE C62 23-1995
NUMARC 93-01

ICEA P32-282-2007, NEMA WC-51-2009
NEMA SG 4-2009, NEMA MG 1-2009

NFPA 70-2011, NFPA 72:2010

NFPA 110-2010

rmation| Changes {o the
Regulatory Boyond RG 1.70| Standard Plamt
Section Submittal Proposed | Regulatory Basis for | NUREG-0800 Industs
NumberTitle Document | Feguiatory Requirements | 200t | tant | (SRP) Section . s‘i‘:‘:“:‘" Gukdance Design Key tasues Retated Sections
PSAR  [10CFR 50.App. A.GDGC| No  |RG 1.70 831 RGs 16, 1.9, 1.32, 1.47, 153 1,63, IEEE 1411993, IEEE 142190}, IEEE 242-2001 No No [Assess and apply lessons learned  [34, 35,3 6,3 11
2, 4,5, 17,18, 33,34, 35, BTP 8-1 1.75,181,1.106. 1.118, 1.153,  |IEEE 308-2001, IEEE 317-1983, IEEE 338-1987 from the Fukushima Daiichi power  [4.6,54.62,6.3.
38, a1. 44 ang 50 BTP 82 1.155, 1.160, 1182, 1.204 EEE 379-2000, IEEE 384.1992, IEEE 387-1995 station regarding offsite power 65.67.7.2.7.3,
10 CFR 50 34(f)(2)(v) BTP 84 NUREG-0718 & NUREG-0737:  [\EEE 399-1997, IEEE 420-2001, IEEE 445-1995 systems operation during and after  (7.4,75.7.6.7.7,
10 CFR 50.34(N(2)(xiii} aTP 85 D3 E31.NG.1 S:E;:’S;”;-‘;EEE 5772004, IEEE 603-1991 (w/1995 loarthquakes o other natural 81.82.832, 84,
10 GFR 50.34(1)(2)xx) BIP8&  |NUREG-1784 \EEE 622-1987. IEEE 628-2001, IEEE €65-1995 phenomena. 25 %‘"‘9'3' 9 4
10 CFR 50.55a(h) BTP 87  |NUREG.1793, NUREG-1801 |EEE 656.1991, IESE 00,2004, IEEE 741-1906, IEEE 741-2007 ) 9.5.104. 135,14 2,
10 CFR 5063 BTP 88 [NUREGICR-0660 |EEE 765.2006. [EEE 8351994, IEEE 1050-1996 Track NRC issuance of RIS 2011-XX, {16. 17
10 CFR 50 B5(a)(4) NUREG/CR-6866 IEEE 1185-1954, IEEE 1584-2002, IEEE C37.06-2009 [Adequacy of Station Electric
INUREG/CR-7000 IEEE C37.013-1997, IEEE C37.13-2008 Drstributon System Voltages
SECY 90-016 IEEE C37.16-2009, IEEE C37.17-1997
SECY 91-078 \EEE C37.20.1-2002. IEEE C37.20.2-1999 Track NRC issuanca of Rev. 1 10 RG
SECY 94-084 IEEE €37.20.3-2001. [EEE C37.23-2003 1.93, Avaiabilty of Electric Power
SECY 95-132 [IEEE C37.46-2010, IEEE C37.47-2000 [Sources (DG-1244) and Rev. 2 to RG
SECY 05-227 "EEE ‘ég;-g:gggﬁo- :EE: g;—‘-:l‘)-‘??gg] 1.106. Thermal Overicad Protection
%Lgm-?:\ll 9(3;‘?3007-01 IEEE C37.102-2006, IEEE C37.106-2003 "ozrsfil)aclnc Motors on MOVs (DG
N 0006, IN 0. 14 |EEE C37.121-1989, IEEE C50.13-2008
g IEEE C57.12.00-2010. IEEE C57.12.01-2005
IN 02.01, IN 02-04 IEEE €57.12.10-2010. IEEE C57.1222:1993
IN 02-12, IN 05-04 IEEE C57.12 55-1987. IEEE C57.12.51-2008
IN 06-18 IEEE C57.116-1989, IEEE C652.11-2005, IEEE C62.23-1995
NUMARC 93-01
ICEA P32.282.2007, NEMA WC-51-2009
HEMA SG 4.2009, NEMA MG 1-2009
831 [NFPA 70-2011, NFPA 72-2010
L— NFPA 110-2010
AC Powsr OCD  [10CFR 50, App. A, GDC|  No  |RG 1206 83.1 RGs 1.6, 1.9, 1.32, 147, 1.53. 1 63 IEEE 1411993, IEEE 142-1001, [EEE 2422001 NA NA [Assess and apply lessons learned 34,3 5.36.3.t1.
Systems (onsile) 2,4, 5,17.,18,33. 34, 35, BTP 8-1 1.75,181,1.106.1.118, 1.153.  [{EEE 308-2001. IEEE 317-1983. IEEE 338-1997 from the Fukushima Daiichi power  (4.6,5.4,6.2,6 3.
38, 41, 44 and 50 BTP 8-2 1.155, 1160, 1.182, 1 204 IEEE 379-2000. IEEE 384-1992, {EEE 387-1995 station regarding offsite power 6.5,6.7,7.2,7.3.
10 CFR 50 34{N(2)(v) BTP 84 [NUREG-0718 & NUREG-0737: |EEE 399-1997, IEEE 420-2001, IEEE 446-1995 'systems operation during and after  (74,7.5,76,77,
10 CFR 50 34{N(2){xin) BTP 8-5 ID3IE3T,IG.1 'EEE;‘%;g”; |EEE 577-2004, IEEE 603-1991 (w/1995 leartnquakes oc ciner natural 8.1,82.832.84,
10 CFR 50 34{N(2)xx) BTP 8-6 NUREG-1784 fé.g; 6221987, ’IEEE 28,2001, IEEE 5651995 {phenomena 9.1,92.93.94,
BTP87  |NUREG-1793, NUREG-1801 1991 ) 95,104,135, 14.2,
10 CFR 50.55a(h} . IEEE 666-1591, IEEE 690-2004, IEEE 741-1986, IEEE 741-2007
10 CFR 50 63 BTP88  [NUREGICR-0860 \EEE 765.2006. IEEE 835, 1954, IEEE 1050-1996 Track NRC ssuance of RIS 2011.Xx. |14.3, 16,17
10 CFR 50.65(a)(4) NUREGICR 6866 |EEE 1185-1954, IEEE 1584-2002, IEEE C37.06-2009 [Adequacy of Stalion Electric
NUREG/CR-7000 \EEE C37.013-1997. IEEE C37.13-2008 Distnbution System voltages
SECY 90-018 IEEE C37.16-2009, (EEE C37.17-1997
SECY 01.078 IEEE C37.20.1-2002, [EEE G37 20.2-1999 Tracx NRC issuance of Rev. 110 RG
SECY 94-084 IEEE ©37.20.3-20011, [EEE £37.23-2003 1.93, Availabilty of Elactnc Power
SECY 95-132 \EEE C37.46-2010, IEEE €37.47-2000 [Sources (DG-1244) and Rev. 2 to RG
SECY 05-227 'EEE C37.90-2005, IEEE €37.91-2008 1.106. Thermal Overlcad Protection

for Electric Motors on MOVs (DG-
1264)

Note

RG revivions are not identified as these will be consistent with the version In effect & months prior 1o the PSAR submittal.
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Chapter 8 - Elactric Power Clinch River Y k D
NRC Version
[CPA Information| Changes to the
Regulatory Beyond RG 1.70| Standard Plant
Section Submittat Proposed | Regulatory Basis for| NUREG-0800 Industry
Numbee/Titla Documen | Réwutatory Requirements | ¢,y ions | Section Contant | (SRP) Section (::“:‘::") Guidance Design Koy issues Related Sections
FSAR |10 CFR 50, App. A. GDC No  |RG 1206 831 RGS 16, 1.9, 132, 147. 153, 1.63 JIEEE 141-1003, [EEE 142.1991, IEEE 2422001 NA No [Assess and apply lessons learned  [3.4, 35, 36, 3.11,
2.4.5.17.18,33,34,35. BTP 8.1 175.181,1.106, 1118, 1.153,  |EEE 308-2001, IEEE 317-1983, IEEE 338-1987 from the Fukushima Daiichi power  [4.6,54.62.6.3,
28, 41, 44 ano 50 BTP 8-2 1.155, 1.160, 1.182, 1.204 IEEE 379-2000, IEEE 384-1992, IEEE 387-1995 stalion regarding offsde power 6.5.6.7.72.73,
10 CFR 50.34(N{2)(v) BTP 8.4 NUREG-0718 & NUREG0737:  [!EEE 3981997, IEEE 4202001, IEEE 4461935 systems operation during and after |74, 7.5.76.7.7,
10 CFR 50.34(N(2)(xii) BTP 85 ID3.NE.31.1LG.1 Lifjj{:‘ﬁ;fﬁ 577:2004, IEEE 603-1991 (w/1985 leathquakes or other natural 8.1.82.832,84.
10 CFR 50.34(1)(21(xx) BTP8-6  |NUREG-1784 (EEE 6021667 JEEE 628-2001, IEEE 665-1995 phenomena. 91,9.2.93,94.
10 CFR 50.55a(h) BTP 87  |NUREG-1793, NUREG-1801 |EEE 6651901 IEEE 650-2004, IEEE 79).1086, IEEE 741-2067 9.5.104. 135, 142,
10 CFR 50.63 BTP8-8  |NUREG/CR-066¢ |EEE 765-2005. IEEE 835.1994. IEEE 10501996 Track NRG issuance of RIS 2011-XX, |16, 17
10 CFR 50 65(a)(4) NUREG/CR-6866 IEEE 1185-1994, IEEE 1584-2002, IEEE C37.06-2009 Adequacy of Station Electric
NUREG/CR-7000 \EEE 37.013-1997, IEEE C37.13-2008 Distribution System Votages
SECY 90-016 IEEE C37.16-2009, IEEE C37,17-1997
831 SECY 91078 IEEE C37.20.1-2002. IEEE C37.20.2-1899 Track NRC ssuance of Rev. 110 RG
SECY 94084 IEEE €37.20.3-2001, IEEE C37.23-2003 1.93, Availabilty of Electnic Power
AC Power Systems SECY 95-132 IEEE C37.46-2010, IEEE C37.47-2000 Sources (0G-1244) and Rev. 2 to RG
tonsite) SECY 05-227 |EEE €37.90-2005, IEEE C37.91-2008 1.106. Thermal Overioad Protection

GL 1996-01, GL 2007-01
IN 98-38, IN 99-13

IN 00-06. IN 00-14

IN 02-01, IN 02-04

IN 02-12. 1N 05-04

IN 06-18

IEEE C37.96-2000, [EEE C37.101-1993
IEEE C37.102-200%, IEEE C37.106-2003
|IEEE €37.121-1989. IEEE £50.13-2005
IEEE €57.12.00-2010, IEEE C57.12.01-2005
|IEEE €57.12.10-2010. [EEE C57.12.22-1993
|IEEE €57.12.55-1987, IEEE C57.12.51-2008
IEEE €57.116-1989, IEEE C62.11-2005, IEEE C62 23-1895
NUMARC 93-01

ICEA P32-282:2007. NEMA WC-51-2009
INEMA SG 4-2009. NEMA MG 1-200%

NFPA 70-2011. NFPA 72-2010

NFPA 110-2010

for Electric Motors on MOVs (DG-
1264)

Note:

RG revisions are not Identified a3 these will be conshtent with the venslanin etfect 6 months prior to the PSAR submuttal.
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Chapler 8 - Elgctric Power Clinch River R Y k D
NRC Version
TCPA tformation] Changes to the
Section Submittal Pro Regulatory Basia for | NUREG-0800 Regulatory Indust Beyond RG 1,70 Standard Plam
NumberfThia Document | Regulstory Requiremants Eum- Saction Comtart (SRP) Baction (;‘:‘:“;":‘" Guidance Desige Kay Issues Related Sactions
PSAR |10 CFR 50, App A, GDC|  No  |RG 1.70 832 RGs 16. 1.32, 147,163,163,  [IEEE 242-2001, 1EEE 308-2001 No No [Assess and apply lessons leamed |34, 3.5
2,4,5.17. 18, 33. 34, 35, BTP8-5  |1.7518% 1.106.1.118, 1128,  [IEEE 338.1987. IEEE 379.2000 from the Fukushima Danchi power |36, 3.11
38, 41, 44 and 50 1.129, 1.153, 1.155, 1,160, 1.182  [IEEE 384-1992, IEEE 450-2002 station ragarding offsite power 46,54
10 CFR 50.34()(2)(v) INUREG-0718. 1.0 3 IEEE 484.2002. IEEE 485.1997 systems operation durng and after (62,63
10 CFR 50 55a(h) INUREG-1793 IEEE 603-1991 (w/1995 corraction sheet), IEEE 741-1986 loarthquakes or other natural 6.5.67
10 CFR 50.63 IN 97.21 IEEE 741-2007. IEEE 946-2004, IEEE 1184.2006 phenomena. 72,73
10 CFR 50 65(a(4) IEEE 1187.2002, IEEE 1189-2007 7.4.75
IEEE 1375-1998, IEEE C37.17-1997 Track NRC issuance of RIS 2011-XX, |7 6,7.7
INUMARC 8700, Rev. 1 [Adequacy of Station Electric 8.1.82
INUMARC 93.01. Rav & Distribution System Voftages 831,84
INUMARC 9700 91,92
ICEA P32.282-2007. NEMA WC-51-2009 Track NRC ssuance of Rev. 2toRG (93,94
INEMA SG 4-2009, NEMA MG 1-2009 1106 Thermal Qverioad Prolection |95, 104
NFPA 70-2011, NFPA 72-2010 for Electric Motors on MOVs (DG~ (135, 14.2
NFPA 110-2010 1264) 16.17
GCO  |T0CFR 50, App A, GDC|  No  |RG 1.208 832 RGs 16, 132, 147.153. 163,  |IEEE 2422001, IEEE 308-2001 NA NA (Assess and apply lessons learmed |34, 35
2.4,5.17, 18,33, 34, 35, BTP 85 [1.75.1.81,1.106.1.118,1.128,  [IEEE 338-1987, IEEE 379-2000 from the Fukushima Daiichi power  [36,3 11
38, 41, 44 ana 50 1.129, 1.153, 1.155, 1160, 1.182  [IEEE 384-1992, IEEE 450-2002 station regarding offsite power 46,54
10 CFR 50.34(1)(2)(v) NUREG-0718.1.0.3 IEEE 484-2002, IEEE 485-1997 systems operation during and afier  [6 2, 6.3
10 CER 50.55a(n} NUREG-1793 IEEE 603-1991 (/1995 correction sheet), IEEE 741-1986 aarthquakes or other natural 65.67
10 CFR 50 63 N 97-21 IEEE 741-2007, (EEE 946-2004, IEEE 1184.2008 [phenomena 72,73
10 CFR 50.65(a)(4) \EEE 1187-2002. IEEE 11892007 74,75
10 CFR 52.47(b)(1) \EEE 1375-1998, IEEE C37.17-1997 Track NRC issuance of RIS 2011-XX, |78, 7.7
832 INUMARC 8700, Rev. 1 [Adequacy of Station Electnc 81.82
NUMARC 9301, Rev 4 Distnbulion System voltages 831.8.4
DC Power. NUMARC 9700 9.1,92
Systems (onsile) ICEA P32-282-2007, NEMA WC-51-2009 Track NRC ssuance of Rev. 2 10 RG 93,94
NEMA SG 42009, NEMA MG 1-2009 1.106, Thermal Overioad Prolection  {8.5, 104
NFPA 702011, NFPA 72-2010 for Elecinc Motars on MOVs (DG- {135, 142
NFPA 110-2010 1264) 143
16,17
FSAR |10 CFR 50, App. A, GOC|  No  |RG 1206 832 RGs 16, 132, 147.153, 163, |IECE 242-2001, IEEE 308-2001 NA No Assess and apply lessons leamed  [34.35
2,4.5,17, 18, 33, 34, 35, B1P 8.5 5, 181,1.106, 1118, 1.128.  [IEEE 338-1987, IEEE 379-2000 from the Fukushima Daiichi power (36,3 11
38, 41, 44 and 50 1129, 1.153, 1.155. 1.160, 1.182  [IEEE 384-1992, IEEE 450-2002 station regarding offsie power 46
10 CFR 50 34{M)(2){v) NUREG-0718,10.3 \EEE 484.2002, IEEE 485-1997 systems operation during and after |54
10 CFR 50 55a(h) NUREG-1793 IEEE 603-1991 (w/1995 correction shest). IEEE 741-1986 or other natural 52,63
10 CFR 50 63 N 9721 IEEE 741-2007, IEEE 946-2004, IEEE 1184-2006 phenomena 65,67
10 CFR 50 65 (a)(4) \EEE 1187-2002, IEEE 1189-2007 7.2.73,
\EEE 1375-1998, IEEE C37.17-1997 Track NRG wsuance of RIS 2011-XX, {7.4,7.5,
INUMARC 8700, Rev. 1 [Adequacy of Stalion Electric 7.6.7.7
NUMARC 9301, Rov 4 Distnbution System Vokages 81,82
INUMARC 9700 831.8.4
ICEA P32-282-2007, NEMA WC-51-2009 Track NRC wssuance of Rev. 210RG [9.1,92
[NEMA SG 4.2009, NEMA MG 1-2009 1.106. Thermal Ovarioad Protecton  [9.3, 9.4
NFPA 702011, NFPA 72-2010 for Electr Motors on MOVs (DG~ [2.5. 104
NFPA 110-2010 1264) 135,142
16, 17

Nate

RG revisions are not ientfied a3 these will be cansistent with the version In eHect & months prior ta the PSAR submittai,
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Chapler 8 - Electrc Power

Clinch River

yF
NRC Version

TCPA information] Chea: The
Section Bubmituat Pro Reguistory Basta for| NUREG-0800 Reguiatory Indust BeyondRG 170/ Standard Plant
NumberfTitle Documant | Resulotory Reauirements | JOPET | Regitn Botn (SRP} Section (oo e Guldance Design Key lssues Ralated Sections
PSAR |10 CFR 50, App A. GOC| Yes - GDC |RG 1.70 L RGs 1.9, 1.155_1.160, 1.182 \EEE 308 -2001 Yes - Section No Simiar 10 the AP1000 design - an 4.6, 5.4
17,18 17 [NUREG-0737. Supplement 1 \EEE 387 -1995 8.4 win laxemption to the GDC 17 requirement
10 CFR 50 63 NOTE: PSAR INUREG-0933, USI A-44 IEEE 485 1997 adoress for two physically independent offsite
10 CFR 50 65(a)(4) Secton B 4 ts not NUREG-1032 EEE 765 -2006 Station circurs for a passive reactor design is
inciuded in RG NUREG-1776 NUMARC 8700, Rev. 1 Blackout ptanned X
1.70. This section NUREG-1784 INUMARC 93-01, Rev. 4 requirements 831.83.2
will address NUREG-1793 INSAC-108 issued Assess and apply lessons teamed 9.1, 92
cument regulatory NUREG/CR-6890 \CEA P32-282-2007. NEMA WC-51-2009 |subsequent to from the Fukusnima Daiichi power (93,94
guidance on SECY 80-016 NEMA SG 4-2009. NEMA MG 1.2009 RG 1.70 station regarding offsite power 95,104
station blackout. SECY 91-078 NFPA 70-2011, NFPA 72:2010 systems operation guring ana after (135, 142
SECY 94.081 NFPA 110-2010 eanthquakes or other natural 16. 17
SECY 95-132 [phanomena.
GL 2006-02
IN 97-21, IN 97-05
IN 98-07. IN 00-06, IN 06-06
RIS 2000-24 & 200405
TI 2515/120
DCD |10 CFR 50, App. A. GDG | Yes - GDC [RG 1206 54 RGs 1.9, 1.155. 1.160. 1.182 WEEE 308 -2001 NA NA Simiar [0 the AP 1000 design -an__ |46.54
17.18 17 NUREG-0737, Supplement 1 \EEE 387 -1995 exemption to the GDC 17 requirement|6 2, 6 3
10 CFR 50 63 NUREG-0033, US| A44 \EEE 485 -1997 for wo physicaily independent offsite |6 5,67
10 CFR 50 65 (3)(4) NUREG-1032 \EEE 765 -2006 circuits for a passive reactor design is |7.2
10 CFR 52.47(b)(1) NUREG-1776 NUMARC 8700, Rav. 1 planned. 81,82
NUREG-178a [INUMARC 8301, Rev. 4 831,832
NUREG-1793 NSAC-108 assess and apply lessons leamed  [91,92
84 NUREGICR-6890 ICEA P32-282-2007, NEMA WC-51-2009 from the Fukushima Daiichi power  [8.3.94
[SECY 90-016 NEMA SG 4-2009. NEMA MG 1-2009 station regarding offsite 95,104
Station Blackout SECY 91078 INFPA 70-2011, NFPA 72:2010 systems operation during and efler |13 5, 14.2
SECY 94084 INFPA 110-2010 oarthquakes or other natural 4.3
SECY 95.132 phenomena. 1,17
GL 2006-02
IN 97-21, IN 07-05
IN 98-07. IN 00-06, IN 06-06
RIS 2000-24 & 2004-05
T1 25151120
FSAR |10 CFR 50, App. A. GDC | Yas - GDC |RG 1.206 B4 JRGs 1.9. 1.155_1160. 1.182 IEEE 308 -2001 NA No izt 1o the AP 1000 design - an |4 6,54
17,18 1 NUREG-0737. Supplement 1 IEEE 387 -1995 laxemption to the GOC 17 requirement|6 2, 6 3
10 CFR 50. NUREG-0933, US! A-44 \EEE 485 -1997 for two physically independent offsite [6 5, 6.7
10 CFR 50.65 (a)(a) NUREG-1032 IEEE 765 -2006 circults for a passive reactor design is [7.2
NUREG-1776 INUMARC 8700. Rev. 1 planned. 81.82
NUREG-1784 INUMARC 93-01, Rov. 4 83.1,832
NUREG-1793 NSAC-108 Assess and apply lessons learned  [9.1,92
INUREGICR-6890 ICEA P32-282-2007, NEMA WC-51-2009 from the Fukushima Dailchi power  [93,94
SECY 90-016 INEMA SG 4-2009. NEMA MG 1.2009 station regarding offste power 95,104
sECY 01078 NFPA 70-2011, NFPA 72-2010 systems operation during and aer (13 5, 14.2
SECY 94-084 NFPA 110-2010 sarthquakes or other natural 16, 17
SECY 95-132 phenomena.
GL 2006-02
IN 9721, IN 97-05
IN 98-07. IN 00-08, IN 06-06
RIS 2000-24 & 2004-05
12515120

Note.

RG revislans are not identified as these will be consistent with the version In effect & manths pricr to the PSAR submittal
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CLINCH RIVER
REGULATORY FRAMEWORK DOCUMENTS

Chapter 8 Outline

8 Electric Power

8.1 Introduction

PSAR

DCD

PSAR Chapter 8 provides information on the functional adequacy of the offsite
and onsite power systems, including the ability to mitigate station blackout.
PSAR Section 8.1 provides an introduction to the following topics:

- the local utility infrastructure, the TVA grid and the interconnection(s) to the
Clinch River Plant site, including the connection of the unit switchyard(s) to
the local utility

- the offsite and onsite electric systems

- the alternate AC power sources and provisions for mitigating station blackout
and the ability of plant to run in the island mode

- compliance to applicable regulatory guides, branch technical positions,
generic letters, and industry standards

DCD Chapter 8 provides information on the functional adequacy of the offsite
and onsite power systems, including the ability to mitigate a station blackout.
DCD Section 8.1 provides summary information on the following topics:

- connection of the unit switchyard(s) to the local utility

- offsite electric power systems

- onsite electric systems, including provisions to mitigate station blackout and
ability to run in the island mode

- alternate AC power sources

- safety loads, the safety functions performed, and the type of electric power
required by each safety load

- design bases, criteria, regulatory guides, standards, and other documents to
be used in the design of safety-related and important-to-safety electric power
systems

- extent to which the overall design conforms to each appropriate regulatory
criteria, e.g., NRC regulatory guides (RGs), branch technical positions
(BTPs), generic letters (GLs), and industry standards
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Chapter 8 Outline

8.1 Introduction (cont.)

FSAR Same contents as mPower standard plant DCD Section 8.1 updated with site-
specific information if required.
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Chapter 8 Outline

8.2 Offsite Power System

PSAR

PSAR Section 8.2 provides information on the offsite power system, which
encompasses the connections to the grid, transmission lines (overhead or
underground), transmission line towers, transformers, switchyard components
and control systems, switchyard battery systems, etc., including the main step-
up transformer, Unit Auxiliary Transformer (UAT), and Reserve Aucxiliary
Transformer (RAT).

Preliminary information is provided in Section 8.2 on the following topics:

- offsite power line(s) coming from the transmission network to the plant
switchyard

- single designated offsite power circuit provided from the transmission
network with sufficient capacity and capability to power safety systems under
normal, abnormal, and accident conditions (passive designs are exempted
from providing two offsite power sources required by GDC 17)

- Failure Mode and Effects Analysis (FMEA)

- compliance with regulatory requirements and guidance for the preferred
power source

- description of how testing is performed on the offsite power system
components to demonstrate compliance with the design requirements and
applicable regulations, and identification of the potential effects that must be
considered during testing, the margins being applied, and how the design
incorporates these requirements for offsite power supplies, including, but not
limited to, high-voltage transmission networks, medium-voltage distribution
networks, switchyard equipment (bus work, transformers, circuit breakers,
disconnect switches, surge protective devices, control, communication,
grounding, and lightning systems), switching capacitors, and voltage control
equipment between the switchyard and the plant.

- planned offsite power system component testing to demonstrate compliance
with design requirements and applicable regulations

- potential adverse effects considered during testing while equipment is
energized

- location of rights-of-way, transmission towers, voltage level, and length of
each transmission line from the site to the first major substation that connects
the line to the grid (preferred power source)

- layout drawings of the circuit(s) connecting the onsite distribution system to
the preferred power supply

- grid stability including equipment that must be considered for review and
approval by the appropriate grid reliability planning and coordination
organization(s)
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Chapter 8 Outline

8.2 Offsite Power System (cont.)

PSAR
(cont.)

DCD

- real time analysis tools to assess the impact of the loss or unavailability of
various transmission system elements and the electrical condition of the
transmission system

- how the stability of the grid is continuously studied as the loads grow and
more transmission lines and generators are added

- the approving grid organization for reliability studies and any poténtial limits
that may be imposed on operation

- grid availability and reliability

- testing program to ensure compliance of electric power systems with
regulatory requirements

- compliance with regulatory requirements and guidance including: GDC 2,
GDC 4, GDC 5, GDC 17, and GDC 18, for the preferred power source

DCD Section 8.2 provides information on the offsite power system, which
encompasses the connections to the grid, transmission lines (overhead or
underground), transmission line towers, transformers, switchyard components
and control systems, switchyard battery systems, etc., including the main step-
up transformer, UAT and RAT. Section 8.2 provides detailed information on
the following topics:

- capacity and electrical characteristics of transformers, breakers, busses, and
preferred power source to demonstrate that there is adequate capability to
supply maximum connected load during all plant conditions

- Failure Mode and Effects Analysis (FMEA)

- compliance with regulatory requirements and guidance including: GDC 2,
GDC 4, GDC 5, GDC 17, and GDC 18, for the preferred power source

- description of how testing is performed on the offsite power system
components to demonstrate compliance with the design requirements and
applicable regulations, and identification of the potential effects that must be
considered during testing, the margins being applied, and how the design
incorporates these requirements for offsite power supplies, including, but not
limited to, high-voltage transmission networks, medium-voltage distribution
networks, switchyard equipment (bus work, transformers, circuit breakers,
disconnect switches, surge protective devices, control, communication,
grounding, and lightning systems), switching capacitors, and voltage control
equipment between the switchyard and the plant.

- provision for offsite power system components testing to demonstrate
compliance with design requirements and applicable regulations
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8.2 Offsite Power System (cont.)

DCD
(cont.)

FSAR

- potential effects that must be considered during testing, the margins being
applied, and how the design incorporates these requirements for offsite
power supplies, include: high-voltage transmission networks, medium-voltage
distribution networks, switchyard equipment (bus work, transformers, circuit
breakers, disconnect switches, surge protective devices, control,
communication, grounding, and lightning systems), switching capacitors, and
voltage control equipment between the switchyard and the plant

- layout drawings of the circuit(s) connecting the onsite distribution system to
the preferred power supply

- ability of the plant to operate in the islanding mode to provide auxiliary house
loads, especially when there is loss of off-site power or loss of grid power

Same contents as mPower standard plant DCD Section 8.2 with the following
supplemental information:

- site-specific information on the offsite power system

- design of the ac power transmission system and its testing and inspection
plan

- offsite power system components testing to demonstrate compliance with
design requirements and applicable regulations

- potential effects that must be considered during testing, the margins being
applied, and how the design incorporates these requirements for offsite
power supplies, include: high-voltage transmission networks, medium-voltage
distribution networks, switchyard equipment (bus work, transformers, circuit
breakers, disconnect switches, surge protective devices, control,
communication, grounding, and lightning systems), switching capacitors, and
voltage control equipment between the switchyard and the plant

- maximum and minimum switchyard voitage that must be maintained by the
transmission system provider/operator (TSP/TSO) without any reactive power
support from the nuclear power plant and actions that will be taken by the
plant operator when these voltages can not be maintained

- formal agreement or protocol between the nuclear power plant and the
capability of the TSP/TSO regarding the preferred offsite system support
plant startup, and shut down under normal and emergency conditions

- the TSP’s ability to analyze contingencies on the grid involving the largest
generation unit outage, critical transmission line outage, and other
contingencies under varying power flows in response to market conditions
and system demands
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8.2 Offsite Power System (cont.)

FSAR

(cont) TSO's real time analysis tool used to determine the impact of the loss or

unavailability of various transmission system elements on the condition of the
transmission system

- TVA protocols for remaining cognizant of grid vulnerabilities in order to make
informed decisions regarding maintenance activities that are critical to the
plant’s electrical system (10 CFR 50.65, “Requirements for Monitoring the
Effectiveness of Maintenance at Nuclear Power Plants”)

- the need for grid stability and to continuously study the grid as loads grow
and transmission lines and generators are added

- acceptance criteria required for the continued safe operation and stability of
the grid

- the organization that approves grid reliability studies and potential limits that
may be imposed on operation

- grid availability, including the frequency, duration, and causes of outages
over the past 20 years for both the transmission system accepting the unit's
output and the transmission system providing the preferred power for the
unit’s loads

- grid stability analysis showing that loss of the largest single supply to the grid
does not result in the complete loss of preferred power

- analysis showing that the grid remains stable for the minimum time required
following a turbine trip to support assumptions made in safety analyses

- updated loads based on vendor supplied data

- technical interfaces including those for ac power requirements from offsite
and the analysis of the offsite transmission system and the setting of
protective devices
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Chapter 8 Outline

8.3 Onsite Power Systems

PSAR PSAR Section 8.3 provides information on the AC and DC onsite power
systems, including standby power sources, distribution systems, and auxiliary
supporting systems. Preliminary information is provided in Section 8.3 on the
following topics:

- onsite power systems, emphasizing those portions that are safety-related

- onsite power systems needed to support risk-important, non-safety related
active systems

- functional logic diagrams, electrical single-line diagrams, tables, physical
arrangement drawings,

- redundancy in the standby power systems with regard to both power sources
and associated distribution systems

- instrumentation systems and control devices for the Class 1E loads and
power systems

- physical and electrical redundancy, independence, and conformance with
single failure criteria

- capacity and capability of safety-related components and systems to
accomplish the necessary safety functions

- onsite standby and auxiliary power sources (e.g., diesel generators)
- bases and design criteria that address the following:
» electric motors including temperature monitoring devices

* interrupting capacity of switchgear, load centers, control centers, and
distribution panels

« electric circuit protection and grounding
» ambient room temperature for proper equipment operation

- electrical power system calculations and distribution system studies
including:

* load flow/voltage regulation studies

* short-circuit studies

* equipment sizing studies including cable ampacity sizing
* insulation coordination (surge and lightning protection)

- continuous and short-term ratings of batteries and battery chargers and
voltage recovering characteristics of batteries and battery chargers

- dc system load performance including voltage profile curves, discharge rate
curves, and temperature effect curves
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Chapter 8 Outline

8.3 Onsite Power Systems (cont.)

PSAR
(cont.)

DCD

- compliance with the GDCs, RGs, and other applicable guidance for both ac
and dc systems

DCD Section 8.3 provides information on the onsite AC and DC power
systems including standby power sources, distribution systems, and auxiliary
supporting systems. Detailed information is provided in Section 8.3 on the
following topics:

- onsite power systems, emphasizing those portions that are safety-related

- onsite power systems needed to support risk-important, non-safety related
active systems identified through the regulatory treatment of non-safety
systems process

- functional logic diagrams, electrical single-line diagrams, tables, physical
arrangement drawings, and electrical schematics, describing the design of
the electrical distribution systems, including grounding and lightning
protection

- functional requirements of the onsite power system (including equipment
capacities and the operational environment of the onsite power system)

- redundancy in the standby power systems and associated distribution
systems, and how safety-related and important to safety loads are distributed
between redundant safety divisions or groups

- how instrumentation systems and control devices for the Class 1E loads and
power systems are supplied from the related redundant distribution systems

- the physical separation and electrical redundancy, conformance with single
failure criteria, independence, and the capacity and capability of safety-
related components and systems to accomplish necessary safety functions

- design aspects of the onsite standby and auxiliary power sources (e.g., diesel
generators):

« starting initiating circuits

» electrical starting mechanism and system
* tripping devices

* interlocks and permissives

* load shedding circuits

* testability

» fuel oil storage and transfer system, including capacity
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Chapter 8 Outline

8.3 Onsite Power Systems (cont.)

DCD

(cont.) + cooling and heating systems

* instrumentation and control systems, including status alarms and
indications, with assigned power supply

* prototype qualification program
- bases and design criteria that establish the following:
* motor ratings
* minimum motor accelerating voltage
* motor starting torque

* minimum motor torque margin over pump torque through accelerating
period at minimum applied voltage

* motor insulation
» temperature monitoring devices provided in large-horsepower motors

« interrupting capacity of switchgear, load centers, control centers, and
distribution panels

* electric circuit protection
* grounding requirements
» forced cooling requirements
- electrical power system calculations and distribution system studies including:
* load flow/voltage regulation studies and under/overvoltage protection
» short-circuit studies
* equipment sizing studies including cable ampacity
* insulation coordination (surge and lightning protection)

- dc power system redundancy with regard to power sources and distribution
loads

- continuous and short-term ratings of batteries and battery chargers and the
voltage recovering characteristics of batteries and battery chargers

- dc power system capability to perform its safety function in the event of a
single-failure

- electrical connections between redundant dc system components and their
physical arrangement

- suitability of batteries and battery chargers as dc power supplies to inverters
that power safety-related instrumentation to perform the intended function
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8.3 Onsite Power Systems (cont.)

DCD

(cont) dc system performance characteristic curves including voltage profile curves,

discharge rate curves, and temperature effect curves

- for connection of non-safety loads to the dc system, provide the sizing of
batteries and battery chargers to accommodate the added non-Class 1E
loads

- for both ac and dc systems, compliance with the GDCs (2, 4, 5, 17, 18, and
50) and the extent to which RGs and other applicable guidance are followed

- ground fault clearance on the Class 1E dc system

FSAR Same contents as mPower standard plant DCD Section 8.3 updated with site-
specific information as applicable and with the following supplemental
information:

- periodic inspection for sulfated battery plates or other anomalous conditions
- battery maintenance and surveillance
- periodic testing of penetration protective devices

- diesel generator operation, inspection, and maintenance in accordance with
manufacturer’'s recommendations

- periodic testing on the battery chargers and voltage regulating transformers
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8.4 Station Blackout

PSAR Section 8.4 addresses the plant’s ability to mitigate a Station Blackout (SBO)
event for a specified duration. Preliminary information is provided on the
following topics:

- compliance with 10 CFR 50.63
- procedures and training planned for plant operators

- discuss the plant’s ability to perform its safety functions without reliance on ac
power for 72 hours after an initiating SBO event

- the ability to power safe shutdown loads after the initial 72-hour period

- discuss the minimum required duration for operating on safety-related
batteries and identify the paths available to recharge the batteries

- compliance to applicable regulatory criteria, GDCs, and guidance for SBO

DCD  Section 8.4 addresses the plant’s ability to mitigate a station blackout event for
a specified duration. Detailed information is provided on the following topics:
- compliance with 10 CFR 50.63

- islanding capability and how this feature mitigates loss of off site power
events

- plant’s ability to withstand an SBO event until an ac power source can be
brought on line to support long term (greater than 72 hours) core cooling

- provide the minimum required duration for operating only on safety-related
batteries and identify the paths available to recharge the batteries

- compliance with applicable regulatory criteria, GDCs (17 & 18), and industry
guidance

FSAR Same contents as mPower standard plant DCD Section 8.4 updated with site-
specific information as applicable and with the following supplemental
information:

- SBO mitigation procedures and training provided for plant operators,
including per NUMARC 87-00:
« restoration of onsite power sources,

* ac power restoration (e.g., coordination with transmission system load
dispatcher), and

» severe weather guidance (e.g., identification of actions to prepare for the
onset of severe weather such as an impending tornado), as applicable
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Chapter 12 - Radiation Protection Clinch River Yy D
NRC Version
Section Proposed utatory Basta for | NUREG-0800 {SRP) Regulatory Indust CPA tnformation Changes to the
NumbarfTitle Submitta) Gocumant Ragutatory Requirements. El:‘::t'kxn R-qm Content acton (;‘:“fu":"' Quidance Beyond RG 1.70 Standard Plam Design Key lssues Retsted Sections
PSAR 10CFR 19.12 No RG 1.70 124 RG 18 NETO7-08A No No Nona 122
10 CFR 20.1101(b) RG 8.8 123
10 CFR 20.1406 RG 8 10 124
RG 827 125
NUREG-1736
NUREG-1757
INUREG/CR-3587
[DCICOL-1SG-6
GED 10 CFR 19.12 No RG 1206 2.1 [RG18 NET07-08A NIA NIA Nong 122
10 CFR 20 1101(b) RG 88 123
10 CFR 20.1406 RG 8 10 124
10CFR 52 47(b)(1) RG 827 125
12.1 RG 838 143
NUREG-1736
Ensuning thal NURE G-1757
Occupatonal INURE GICR-3587
Ragiation DCICOL-ISG-6
Exposures Are As
LowAsts  [FSAR T0CFR 1912 No RG 1206 121 RG18 NET07-08A NA NA None 22
Reasonably 10 CFR 20.1101(b) RG 88 123
Achievable 10 CFR 20 1408 RG 8.10 124
RG 827 125
RG 838
INUREG.1738
INUREG-1757
NUREG/CR-3587
DC/COL-ISG-6
1 i
RGs82.87,89,
8.13,815.8 20,
- 825,826.828,
834,835,836

Note

RG revisions are not inentified as these will be cansistent with the version in effect & months priar to the PSAR submirtal.
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NRC Version
Bection Proposed Regutatory Basis for | NUREG-0800 {SRP Reguiatory Industs CPA Information Changes o the
NumbedTitie Submitta! Document Regutatory Requirements Exorptions Sectoncomont Ston ! (::m) Guidance Beyond RG 1.70 Standar ot Design Key lasves Related Sections
PSAR T0CFR 19 12 No RG 1.70 122 &R_G 17 NET07-08A No No None K]
10 CFR 20 1101(b) RG 1.112 [ANS! /ANS 18 1- 12
10 CFR 20 1201 (Note: PSAR RG 1.183 1999 (ANSI N237 13
10 CFR 20.1202 Section 12 2 wil INUREG.0737. 118.2 [was superseded by 114
10 CFR 20.1203 referance 181) 12.4
10 CFR 20.1204 JANSIVANS 18.1 123
10 CFR 20.1206 which superseded 124
10 CFR 20.1207 |ANSI N237)
10 CFR 20.1301
10 CFR 20.1801
10 CFR 50, App A, GDCs 19 & 61
10 CFR 50.34(N
5CD 10 CFR19.12 No RG 1.208 122 ‘&E 17 NET07-08A WA NiA None (K]
10 CFR 20.1101{b) RG 1.112 ANSuANS 18 1- 12
10 CFR 20.1201 RG 1.183 1999 13
10 CFR 20 1202 NUREG-0737. 1 B.2 114
10 CFR 20.1203 12.1
122 10 CFR 20.1204 12.3
10CFR 20.1206 124
Radiation Sources 10 CFR 20.1207
10 CFR 20.1301
10 CFR 20.1801
10 CFR 50, App A, GDCs 19 & 61
10 CFR 50.34(0)
10 CFR 52 47(b)(1) L—
FSAR 10CFR 19.12 N> RG 1.206 12.2 RG 1.7 NET07-08A NA NA None i
10 CFR 20.1101(v) RG 1.112 [ANSVANS 18 1- 112
10 CFR 20.1201 RG 1.183 1998 11.3
10 CFR 20.1202 NUREG-0737.11.8 2 14
10 CFR 20.1203 21
10 CFR 20 1204 123
10 CFR 20 1206 124
10 CFR 20.1207
10 CFR 20.1301
10 CFR 201801
10CFR 50, App A, GDCs 198 61
10 CFR §0.34(1)

Note:

RG revistons are not identfied a5 these will be consistent with the version In eHect 6 months prior 19 the PSAR submittal,
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Chapter 12 - Radiation Protection Clinch River Y k D
NRC Vaersion
Section Submittal Document Regatatory Requ Proposad Reguiatory Bashs for | NUREG-0800 {SRP) “gm‘;:::’ Industry CPA Information Changes to the Key tonues Retated Sactions
NumberTitle Exsmptions Section Contem Section (See Note 1) Guidanca Beyond RG 1.70 ‘Standard Plant Dasign
PSAR 10 CFR 19.12 No RG 1.70 123 RG 17 NEI07-08A No No Nona 121
10 CFR 20 1101(b} RG 1.21 NEI 08-08A 122
10 CFR 20 1201, 10 CFR 20 1202 RG 1.52 ANS 6.4-2006 124
10 CFR 20.1203. 10 CFR 20.1204 RG 1.69 ANSVANS-HPSSC-
10 CFR 20.1301. 10 CFR 20.1302 RG 1.97 6 81.1981
10 CFR 20.1406 RG 1.183 ANSUHPS N13.1-
10 CFR 20.1501 RG 421 1999
10 CFR 20.1601, 10 CFR 20.1602 RG 82
10 CFR 20.1701, 10 CFR 20.1702 RG 88
10 CFR 20.1801 RG 810
10 CFR 20.1901, 10 CFR 20 1902 RG 819
10 CFR 20.1903. 10 CFR 20 1904 RG 8.25
10 CFR 20.1905 RG 8.38
10 CFR 50 34(1) NUREG-0737.11 8 2,
10 CFR 50 68 ILF.13,11D.33
10 CFR 50, App A. GDCs 19, 61, 63 NUREG-1430
INUREG/CR-3587
OCD 10 CFR 19.12 No RG 1.206 123 RG 17 NE17-08A NA A None 124
10 CFR 20.1101(0) RG 121 INE1 08-08A 122
10 CFR 20.1201. 10 CFR 20.1202 RG 1.52 ANSI 6 4-2006 124
10 CFR 20.1203, 10 CFR 20.1204 RG 169 ANSVANS-HPSSC-
10 CFR 20.1301, 10 CFR 20 1302 RG 1.97 6 81.1981
10 CFR 20.1406 RG 1.183 ANSVHPS N13.1.
10 CFR 20,1501 RG 4.21 1999
123 10 CFR 20.1601. 10 CFR 20.1602 RG 8.2
10 CFR 20.1701. 10 CFR 20.1702 RGas
" 10 GFR 20.1801 RG 8.10
) 10 CFR 20.1901, 10 CFR 20.1902 RG 8.19
Design Fealures 10 CFR 20 1903, 10 CFR 201904 RG 8 25
10 CFR 20.1905 RG 838
10 CFR 50 34(){2)(vir) [NUREG-0737, 11.B 2.
10 CFR 50 68 ILF.1.3,11D.3.3
- 10 CFR 50, App A. GDCs 19, 61. 63 NUREG1430
10 CFR 52 47(b)(1) INUREGICR-3587
FSAR T0CFR 19.12 No 123 NEI07-08A NIA NIA None 2.1
10 CFR 20.1101(b) NEI 08-08A 122
10 CFR 20.1201, 10 CFR 20 1202 ANSI 6 4-2006 124
10 CFR 20.1203. 10 CFR 20.1204 ANSUANS-HPSSC-
10 CFR 20.1301. 10 CFR 20 1302 6 81-1981
10 CFR 20.1406 ANSUHPS N13.1-
10 CFR 20.1501 1999
10 CFR 20.1601, 10 CFR 20 1602
10 CFR 20 1701, 10 CFR 20.1702
10 CFR 20.1801
10 CFR 20.1901. 10 CFR 20 1902
10 CFR 20.1903, 10 CFR 20 1304
10 CFR 20.1905
10 CFR 50.34(R(2)évir)
10 CFR 50 68 F13.D33
10 CFR 50. App A, GDCs 19, 61. 63 NUREG-1430
INUREG/CR-3587

Note:

RG revisions are not identified as these will be cansistent with the version in effect 5 months prior to the PSAR submittal.
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Chapter 12 - Radiation Protection Clinch River yF k D
NRC Version
Section Proposed Regulatory Basis for | NUREG.0800 (SRP) Raguiatory Industry CPA Information Changes to the
NumberTie | Submittal Gocument Regulatory Requicements Exemptions Sectian Content Section (:.':'::‘:") Gukdance BeyondRG1.70 | Standard Plant Design| ¥ 's#ues Related Sections

PSAR T0CFR 19 12 No RG 170 124 RG 1.7 NEI 07-08A No No None 121
10 CFR 20 1101(b) RG 152 [ANS1 6 4-2006 12.2
10 CFR 20 1201, 10 CFR 20.1202 RG 169 ANSUMPS N13 1- 123
10 CFR 20.1203, 10 CFR 20.1204 RG 1.97 1999
10 CFR 20 1301 RG 1183
10 CFR 20.1406 RG 82
10 CFR 20.1302 RG88
10 CFR 20.1701, 10 CFR 20 1702 RG 8.10
10 CFR 20.1601, 10 CFR 20.1602 RG 8 19
10 CFR 20.1801 RG 8 25
10 CFR 20.1901, 10 CFR 20.1902 RG 838
10 CFR 20,1903, 10 CFR 20.1904 NUREG-0737. I1LF.1.3.
10 CFR 20.1905 mo33
10 CFR 50.34(1) INUREG-1430
10CFR 5068
10 CFR 50, App A, GDCs 19, 61.63

DCO 10 CFR 19.12 No RG 1206 124 RG 17 INE107-08A NIA NA None 121
10 CFR 20.1101(b) RG 1.52 ANS! 6 4-2008 122
40 CFR 20.120%. 10 GFR 20.1202 RG 169 ANSUHPS N13 1- 123
10 CFR 20 1203, 10 CFR 20.1204 RG 1.97 1999
10 CFR 20 1301, 10 CFR 20 1302 RG 1.183
10 CFR 20.1406 RG 8.2
10 CFR 20.1601. 10 CFR 20.1602 RG 88
10 CFR 20.1701. 10 CFR 20.1702 RG 8.10
10 CFR 20.1801 RG 8.19
10 CFR 20.1901. 10 CFR 20.1902 RG 8.25
10 CFR 20 1903, 10 CFR 20 1904 RG 8.38

124 10 CFR 20.1905 NUREG-0737, 1LF.13,
10 CFR 50.34(N o33
Dose Assessment 10 CFR 50 68 NUREG-1430

10 CFR 50, App A. GDCs 19, 61. 63
10 CFR 52 47(b)(1)

FSAR T0CFR 19.12 10CFR 19.13 [No RG 1206 123 RG 17 NE107-08A NA NA None 121
10 CFR 20.1101 RG 1.52 ANSI 6 42008 12.2
10 CFR 20,1201, 10 CFR 20.1202 RG 169 ANSUHPS N13 3~ 123
10 CFR 20.1203. 10 CFR 20 1204 RG 1.97 1999
10 CFR 20.1206. 10 CFR 20.1207 RG 1.183
10 CFR 20 1208 RG 82
10 CFR 20 1301, 10 CFR 20.1302 RG88
10 CFR 20.1406 RG 8 10
10 CFR 20.1501. 10 CFR 20 1502 RG 8.19
10 CFR 20.1801. 10 CFR 20 1602 RG 8 25
10 CFR 20.1701. 10 CFR 20 1702 RG 838
10 CFR 20.1703. 10 CFR 20 1801 NUREG-0737.11 B 3.
10 CFR 20.1901. 10 CFR 20.1802 I1F.13,10D33
10 CFR 20.1903, 10 CFR 20 1904 NUREG-1430
10 CFR 20.1905. 10 CFR 20 1908
10 CFR 20 2001. 10 CFR 20 2006
10 CFR 20 2101, 10 CFR 20.2102
10 CFR 202103, 10 CFR 20 2104
10 CFR 20 2105
10 CFR 20.2201. 10 CFR 20.2202
10 CFR 20 2203. 10 CFR 20 2204
10 CFR 20 2205, 10 CFR 20 2206
10 CFR 50.34(f)
10 CFR 50.68
10 CFR 50, App A, GDCs 19, 61. 63

Note

RG revisians are not identified as thes will be consistent with the version in effect 6 months prior ta the PSAR submittal.
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NRC Version
Section Proposed Regulatory Basla for | NUREG-0800 {SRP) Regutatory Industry CPA Information Changes totha
NumbarfTitie Subrmitial Documarnt Regutatory Requirements Exemptions Section Content Section (:.':":.‘:f") Guidance Beyond RG 1.70 | Standard Plant Design Key lasues Ralated Sections
PSAR 10CFR 18.12 No RG 170 125 |RG18.RG 1.33,RG 197 |ANSIHPS N13.11- No No None 122
10CFR 20.1101(b) RG 4 21 2001 123
10 CFR 20.1201 (Note: PSAR RG8.2.RGB4. ANS/HPS N13 14- 124
10 CFR 20.1202 Section 12.5 will be RG8.7.RGBB. RGBS  [1994 134
10 CFR 20,1203 utled "Operationat RG 8.10, RG 8.13, RG 8.15 [ANS/HPS N13.30-
10 CFR 20.1204 Radiation Protection RG 8 20. RG 8.25, RG 8.26 1996
10 CFR 20,1206 [Program consrstent RG 827. RG 8 29, RG 8.34 |ANS/HPS N13 42-
10 CFR 20.1207 with RG 1206 in RG 8 35. RG 8.36, RG 8.38 1997
10 CFR 20.1301 i of "Heatth INUREG/CR-0041 [ANSI N136-1999
10 CFR 20.1801 Physics Program") INUREG-0737 ANSI N42.17A-1989
10 CFR 50.120 INUREG-0731 ANS N42.20-2003
10 CFR 50. App A, GDC 64 NUREG-1736 aNS Na2.28-2002
10 CFR 50 34(f) NUREG/CR-3587 ANS) N323A-1997
10 CFR 71.5, 10 CFR 71.101 IM-2504 IEEE 309-1991
10 CFR71, Subpans G and H NE107-03A
NE108-08A
oCD 10 CFR 19.12 No RG 1206 125 RG 18, RG 1.33, RG 197 |ANSIHPS N13.11- NA NA None 122
10 CFR 20.1101(b) RG 4.21 2001 123
10 CFR 20.1201 RG82.RGBA. ANSHPS N13.14- 124
10 CFR 201202 RG87.RG88,RGBY 1994 134
10 CFR 20.1203 RG 8.10. RG 8 13, RG 8.15 JANS/HPS N13 30-
10 CFR 20.1204 RG 8 20. RG 8.25, RG 8.26 1996
10 CFR 20.1206 RG 8 27. RG 8.29, RG 8.34 |ANS/HPS N13 42-
125 10 CFR 20.1207 RG 8 35, RG 8.36, RG 8.38 1997
10 CFR 20.1301 INUREG/CR-0041 [ANSI N13 6-1999
Operational 10 CFR 20.1801 INUREG-0737 ANSI N42.17A-1989
10 CFR 50.120 NUREG-0731 ANS N42 20-2003
Program 10 CFR 50, App A, GDC 64 NUREG-1736 ANS N42 28-2002
10 CFR 50.34() INUREGI/CR-3587 [ANSI N323A-1997
10 CFR 71.5, 10 CFR 71.101 IM-2504 IEEE 309-1991
10 CFR71. Subpants G and H INEI 07-03A
10 CFR 52 47(b)(1) INE1 08-08A
FSAR 10 CFR 19.12 [No RG 1206 125 RG 1.8. RG 133.RG 1.97 [ANSHPS N13 11~ A NA None 122
10 CFR 20.1101(b) RG 4.21 2001 123
10 CFR 20.1201 RG 82, RG 84, ANSHPS N13.14- 124
10 CFR 20.1202 RG87,RG8B.RGBY [t 134
10 CFR 201203 RG 8.10, RG 8.13. RG 8.15 |ANS/HPS N13 30-
10 CFR 20.1204 RG 8 20. RG 8 25, RG 8 26 1998
10 CFR 201206 RG 8.27, RG 8 29, RG 8 34 [ANS/HPS N13 42-
10 CFR 20.1207 RG 8.35. RG 8 36.RG 8 38 |1997
10 CFR 20.1301 NUREG/CR-0041 ANS! N13 6-1999
10 CFR 20 1801 NUREG-D737 ANSI N42.17A-1989
10 CFR 50 120 NUREG-0731 [ANS N42 20-2003
10 CFR 50, App A. GOC 64 NUREG-1736 [ANS N42.28-2002
10 CFR 50.34() INUREGICR-3587 ANSI N323A-1997
10 CFR 71.5. 10 CFR 71.101 IM-2504 IEEE 309-1991
10 CFRT*, Subpans G and H NE} 07-03A
NE! 08-08A

Note.

RG revisions are nat \aentified as these will be consistent with the verston in effact & manths prior to the PSAR submurtal.
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CLINCH RIVER
REGULATORY FRAMEWORK DOCUMENTS

Chapter 12 - Section Outline

12.1 Ensuring that Occupational Radiation Exposures are As Low As Is
Reasonably Achievable

PSAR The Clinch River ALARA program ensures that the preliminary facility design
implements ALARA principles and is capable of minimizing public and
radiological worker doses including:

- policy considerations for ensuring that occupational radiation exposures are
ALARA, including organizational aspects, design and construction
considerations, and decommissioning based on 10 CFR Part 20.1406 and
applicable guidelines provided in RGs 1.8, 8.8, and 8.10, and ISG-06

- management commitment to implement an ALARA policy with the following
major elements:

e establishment of an ALARA program including requirements, procedures,
goals, and expectations

e personnel training in ALARA principles
implementation of ALARA principles in facility layout and design and in
equipment specification documents

¢ verification through reviews of implementing procedures and design
documents

- description of how the design process incorporates lessons learned for
ensuring ALARA including mechanisms in design reviews

- discussion of how ALARA design guidance is factored into the initial plant
design to reduce maintenance needs, radiation levels, and minimize
exposure of plant personnel

- methods used to develop detailed operational plans and procedures for
ensuring that occupational radiation exposures are ALARA, including design
changes and decommissioning

- establishment of ALARA objectives for contamination control and to minimize
radioactive waste

- compliance with regulatory requirements in 10 CFR Part 20.1406 and
applicable guidelines provided in RGs 1.8, 8.8, 8.10, and ISG-06

DCD The mPower standard plant ALARA program ensures that the detailed facility
design implements ALARA principles and is capable of minimizing public and
radiological worker doses including:

- policy considerations for ensuring that occupational radiation exposures are
ALARA, including organizational aspects, design and construction
considerations, and decommissioning based on 10 CFR Part 20.1406 and
applicable guidelines provided in RGs 1.8, 8.8, and 8.10, and ISG-06
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CLINCH RIVER
REGULATORY FRAMEWORK DOCUMENTS

Chapter 12 - Section Outline

12.1 Ensuring that Occupational Radiation Exposures are As Low As Is
Reasonably Achievable (cont.)

DCD - management commitment to implement an ALARA policy with the foliowing
(cont.)  major elements:
¢ establishment of an ALARA program including requirements, procedures,
goals, and expectations
o personnel training in ALARA principles
e implementation of ALARA principles in facility layout and design and in
equipment specification documents
¢ verification through reviews of implementing procedures and design
documents
- description of how the design process incorporates lessons learned for
ensuring ALARA including mechanisms in design reviews
- discussion of how ALARA design guidance is factored into the initial plant
design to reduce maintenance needs, radiation levels, and minimize
exposure of plant personnel
- methods used to develop detailed operational plans and procedures for
ensuring that occupational radiation exposures are ALARA, including design
changes and decommissioning
- establishment of ALARA objectives for contamination control and to minimize
radioactive waste
- compliance with regulatory requirements in 10 CFR Part 20.1406 and
applicable guidelines provided in RGs 1.8, 8.8, 8.10, and ISG-06
- identification of COL Items related to operational considerations for ensuring
occupational radiation exposures are ALARA

FSAR Same contents as PSAR Section 12.1 including:

- additional details regarding management commitments, policies, and
organizational structure to ensure occupational exposures are ALARA during
plant operation and decommissioning

- compliance with design, procurement, and operational aspects of regulatory
requirements in 10 CFR 20 and guidance in provided in RGs 1.8, 8.2, 8.7,
8.8, 8.9, 8.10, 8.13, 8.15, 8.20, 8.25, 8.26, 8.27, 8.28, 8.29, 8.34, 8.35, 8.36
and 8.38

- establishment of criteria and/or conditions under which operating procedures
and techniques are provided to ensure that occupational radiation exposures
are ALARA

- plans to perform construction inspections to verify that ALARA and shielding
features are placed or installed as designed

- description of verification process used to ensure that ALARA and shielding
features can perform their intended function

- description of specific exposure control techniques
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CLINCH RIVER
REGULATORY FRAMEWORK DOCUMENTS

Chapter 12 - Section Outline

12.2 Radiation Sources

PSAR

DCD

A preliminary description of the sources of radiation for Clinch River during
normal plant operations and accident conditions that provide the bases for
radiation protection shielding design calculations and dose assessments is
provided in PSAR Section 12.2 including:

- description of contained sources for both full power and shutdown operations,
and accident conditions, including reactor core, spent fuel storage pool, and
auxiliary systems

- description of sources that are contained in equipment in the radioactive
waste management systems that are not described in Chapter 11

- sources of airborne radioactive material in equipment cubicles, corridors, and
operating areas that are not described in Chapter 11

- models and parameters used for calculating airborne radioactivity
concentrations

- description of airborne radioactive material sources, such as:

« leakage in equipment cubicles, corridors, and operating areas
e reactor vessel head removal

» relief valve discharges

+ movement of spent fuel

- determination of concentrations of airborne radioactive material expected
during normal operation, anticipated operational occurrence (AOQ), and
accident conditions for equipment cubicles, corridors, and operating areas

- table(s) providing radiation source parameters, including isotopic
composition, source strength and geometry, and source location

- compliance with ANSI/ANS 18.1

A detailed description of the sources of radiation for the mPower standard
plant during normal plant operations and accident conditions that provide the
bases for radiation protection shielding design calculations and dose
assessments is provided in DCD Section 12.2 including:

- description of contained sources for both full power and shutdown operations,
and accident conditions, including reactor core, spent fuel storage pool, and
auxiliary systems

- description of sources that are contained in equipment in the radioactive
waste management systems that are not described in Chapter 11

- sources of airborne radioactive material in equipment cubicles, corridors, and
operating areas that are not described in Chapter 11

- models and parameters used for calculating airborne radioactivity
concentrations

- description of airborne radioactive material sources, such as:

leakage in equipment cubicles, corridors, and operating areas

reactor vessel head removal

relief valve discharges

movement of spent fuel
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CLINCH RIVER
REGULATORY FRAMEWORK DOCUMENTS

Chapter 12 - Section Outline
12.2 Radiation Sources (cont.)

DCD - determination of concentrations of airborne radioactive material expected
(cont.)  during normal operation, anticipated operational occurrence (AOQ), and

accident conditions for equipment cubicles, corridors, and operating areas

- table(s) providing radiation source parameters, including isotopic
composition, source strength and geometry, and source location

- compliance with ANSI/ANS 18.1

- identification of a COL Information Item for an applicant to address any
additional contained radiation sources not identified in DCD Section 12.2,
including radiation sources used for instrument calibration or radiography

FSAR Same contents as mPower standard plant DCD Section 12.2 including:

- updated information on expected use of additional contained radiation
sources and/or radioactive materials, including radiation sources used for
instrument calibration or radiography that will be addressed in a separate Part
30 license for byproduct material
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Chapter 12 - Section Outline

12.3 Radiation Protection Design Features

PSAR Preliminary radiation protection equipment and facility design features used to
ensure that occupational radiation exposures are ALARA and to control access
to radiologically restricted areas are described in PSAR Section 12.3, including
the following:

- description of facility layout and equipment design features that support
operations, as well as maintenance and inspection activities

- description of methods for reducing the production, distribution, and retention
of activation products through design, material selection, water chemistry,
decontamination procedures, etc.

- shielding design information for each of the radiation sources identified in
PSAR Chapter 11 and Section 12.2, including the criteria for penetrations,
materials, the method by which the shield parameters (attenuation
coefficients, buildup factors, etc.) were determined, and the assumptions,
codes, and techniques used in the shielding calculations

- description of plant vital areas based on requirements in 10 CFR
50.34(f)(2)(vii) and the criteria in Item 11.B.2 of NUREG-0737

- description of ventilation systems that control the airborne concentration of
radioactivity in equipment cubicles, corridors, and operating areas normally
occupied by operating personnel

- air cleaning system design, including housings showing filter mountings,
access doors, aisle space, service galleries, and provisions for testing,
isolation, instrumentation, and decontamination

- description of how access to areas inside plant structures and plant yard
areas is regulated and controlled by radiation zoning and access control

- plant arrangement drawings, as needed, of radiation zones, access controls,
ingress and egress paths, etc.

- criteria for selection and placement of fixed area radiation monitoring
instrumentation and continuous airborne radioactivity monitoring
instrumentation

- description of area radiation and airborne radioactivity monitoring
instrumentation

- description of in-containment high-range radiation monitoring capability
following an accident based on requirements in 10 CFR 50.34(f)(2)(xvii) and
the criteria in item II.LF.1 of NUREG-0737

- discussion of compliance with applicable regulatory requirements under 10
CFR 20.1406 and regulatory guidance, including concrete radiation shields,
special protective features, and design features to minimize contamination
and facilitate decommissioning

- tables providing:

radiation protection design features and parameters

¢ shielding parameters

radiation zones

radiation monitor locations and service conditions
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Chapter 12 - Section Outline

12.3 Radiation Protection Design Features (cont.)

PSAR
(cont.)

DCD

- figures providing:

plant arrangement and post accident vital areas

¢ radiation zone maps (normal and post accident — at different times)
« radiation protection around the main control room

» radiation protection around very high radiation areas such as the fuel
transfer tube

typical air handing unit layout

» Jocation of radiation sources and fixed radiation monitors

Detailed radiation protection equipment and facility design features used to
ensure that occupational radiation exposures are ALARA and to control access
to radiologically restricted areas in the mPower standard plant are described in
DCD Section 12.3, including:

- description of facility layout and equipment design features that support
operations, as well as maintenance and inspection activities

- description of methods for reducing the production, distribution, and retention
of activation products through design, material selection, water chemistry,
decontamination procedures, etc.

- shielding design information for each of the radiation sources identified in
DCD Chapter 11 and Section 12.2, including the criteria for penetrations,
materials, the method by which the shield parameters (attenuation
coefficients, buildup factors, etc.) were determined, and the assumptions,
codes, and techniques used in the shielding calculations

- description of plant vital areas based on requirements in 10 CFR
50.34(f)(2)(vii) and the criteria in ltem 11.B.2 of NUREG-0737

- description of ventilation systems that control the airborne concentration of
radioactivity in equipment cubicles, corridors, and operating areas normally
occupied by operating personnel

- air cleaning system design, including housings showing filter mountings,
access doors, aisle space, service galleries, and provisions for testing,
isolation, instrumentation, and decontamination

- description of how access to areas inside plant structures and plant yard
areas is regulated and controlled by radiation zoning and access control

- criteria for selection and placement of fixed area radiation monitoring
instrumentation and continuous airborne radioactivity monitoring
instrumentation

- description of area radiation and airborne radioactivity monitoring
instrumentation

- description of in-containment high-range radiation monitoring capability
following an accident based on requirements in 10 CFR 50.34(f)(2)(xvii) and
the criteria in Item I.F.1 of NUREG-0737
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Chapter 12 - Section Outline

12.3 Radiation Protection Design Features (cont.)

DCD - demonstration of compliance with applicable regulatory requirements under
(cont.) 10 CFR 20.1406 and regulatory guidance, including concrete radiation
shields, special protective features, and design features to minimize
contamination and facilitate decommissioning
- tables providing:

radiation protection design features and parameters
shielding parameters

radiation zones

radiation monitor locations and service conditions

- figures providing:

plant arrangement and post accident vital areas

radiation zone maps (normal and post accident — at different times)
radiation protection around the main control room

radiation protection around very high radiation areas such as the fuel
transfer tube

typical air handing unit layout

location of radiation sources and fixed radiation monitors

FSAR Same contents as mPower standard plant DCD Section 12.3 including:

- demonstration of compliance with applicable regulatory requirements under
10 CFR 20.1406 and regulatory guidance, including concrete radiation
shields, special protective features, and design features to minimize
contamination and facilitate decommissioning

- description of use of portable instruments, including associated training and
procedures, to determine airborne iodine concentrations in areas where plant
personnel may be present during an accident

- updated plant arrangement drawings, as needed, of radiation zones, access
controls, ingress and egress paths, etc.

- administrative controls and physical access controls to very high radiation
areas (e.g., the reactor cavity and the fuel transfer tube)

- tables providing updated information:

radiation protection design features and parameters
shielding parameters

radiation zones

radiation monitor locations and service conditions

- figures providing updated information:

plant arrangement and post accident vital areas

radiation zone maps (normal and post accident — at different times)
radiation protection around the main control room

radiation protection around very high radiation areas such as the fuel
transfer tube

typical air handing unit layout

location of radiation sources and fixed radiation monitors
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Chapter 12 - Section Outline

12.4 Dose Assessment

PSAR

The objectives and criteria for design dose rates are discussed in PSAR
Section 12.4 for Clinch River, including methods to estimate annual doses
associated with operation, normal and special maintenance, radwaste
handling, refueling, and inservice inspection. List typical job activities for these
work categories. Preliminary information includes:

- list of typical job activities that would normally be performed along with the
associated annual collective dose estimates

- list of expected number of personnel, occupancy times, and average dose
rates used to determine the annual collective dose estimates

- estimated person-hours of occupancy and estimated personnel inhalation
exposures for areas with expected airborne radioactivity concentrations
during normal operation and AOQ, including the bases, models, and
assumptions used to determine these values

- mission dose (dose to access the area, perform necessary functions, and exit
the area) for each vital area that may require occupancy to enable an
operator to aid in mitigating or recovering from an accident

- design bases, models, and assumptions for vital area mission doses,
including the occupancy time spent in each vital area and the post-accident
dose rates for each vital area and the access route

- verification that the dose guidelines in GDC 19 are not exceeded during the
course of an accident

- design bases, models, and assumptions for public and construction worker
estimated dose values

- demonstration of compliance with applicable regulatory requirements and
RG 8.19

- tables providing:

o estimated man-hours of occupancy and estimated inhalation exposures to
plant personnel in areas with expected airborne radioactivity
concentrations )

¢ estimated annual dose at boundary of restricted area, site boundary and
at various locations within the area where new SMR modules are
constructed

¢ estimated annual doses to construction workers due to radiation from
existing operating SMR plant(s) and the annual man-rem doses
associated with such construction, including models, assumptions, and
input data

¢ estimated annual doses to a member of the public
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Chapter 12 - Section Outline

12.4 Dose Assessment (cont.)

DCD

The objectives and criteria for design dose rates are discussed in DCD Section
12.4 for the mPower standard plant, including methods to estimate annual
doses associated with operation, normal and special maintenance, radwaste
handling, refueling, and inservice inspection. List typical job activities for these
work categories. Detailed information includes:

- list of typical job activities that would normally be performed anng with the
associated annual collective dose estimates

- list of expected number of personnel, occupancy times, and average dose
rates used to determine the annual collective dose estimates

- estimated person-hours of occupancy and estimated personnel inhalation
exposures for areas with expected airborne radioactivity concentrations
during normal operation and AQQ, including the bases, models, and
assumptions used to determine these values

- mission dose (dose to access the area, perform necessary functions, and exit
the area) for each vital area that may require occupancy to enable an
operator to aid in mitigating or recovering from an accident

- design bases, models, and assumptions for vital area mission doses,
including the occupancy time spent in each vital area and the post-accident
dose rates for each vital area and the access route

- verification that the dose guidelines in GDC 19 are not exceeded during the
course of an accident

- design bases, models, and assumptions for public and construction worker
estimated dose values

- demonstration of compliance with applicable regulatory requirements and
RG 8.19

- tables providing:

« estimated man-hours of occupancy and estimated inhalation exposures to
plant personnel in areas with expected airborne radioactivity
concentrations

» estimated annual dose at boundary of restricted area, site boundary and
at various locations within the area where new SMR modules are
constructed

e estimated annual doses to construction workers due to radiation from
existing operating SMR plant(s) and the annual man-rem doses
associated with such construction, including models, assumptions, and
input data

e estimated annual doses to a member of the public
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Chapter 12 - Section Outline

12.4 Dose Assessment (cont.)

FSAR Same contents as mPower standard plant PSAR and DCD 12.4 Sections,
updated to include:

- site specific estimated annual doses to construction workers in a new unit
construction area, as a result of radiation from onsite radiation sources from
existing operating plants

- site specific estimated annual doses to onsite personnel and the offsite
members of the public as a result of radiation from onsite radiation sources
and activities outside the scope of the DC

- tables providing updated information:

e estimated annual total body dose and maximum organ dose to a member
of the public

o estimated annual doses to construction workers as a result of radiation
from onsite radiation sources including existing operating plants
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Chapter 12 - Section Outline

12.5 Operational Radiation Protection Program

PSAR

DCD

FSAR

A preliminary description of the Operational Radiation Protection Program for
the Clinch River Plant is described in PSAR Section 12.5. The program will be
implemented through procedures and work controls that ensure that radiation
protection measures are employed for the protection of workers, the public,
and the environment including:

- description of the administrative organization, procedures and training,
including the authority and responsibility of each position identified

- criteria for selection of fixed and portable laboratory equipment and
instrumentation for performing surveys, for airborne monitoring and sampling,
for area monitoring, and for personnel monitoring

- description of the instrument storage, calibration, and maintenance facilities

- description and location of the radiation protection facilities

- discussion on conformance to applicable requirements in 10 CFR Parts 20,
70 and 71, NUREG/CR-0041, and RGs 1.8, 1.16, 1.33, 1.39, 1.97, 8.2, 8.3,
8.4,8.7,8.8,8.9,8.10, 8.13, 8.15, 8.20, 8.25, 8.26, 8.27, 8.29, 8.32, 8.34,
8.35, 8.36, 8.38

The Operational Radiation Protection Program is site-specific and is briefly
addressed as part of the mPower standard plant design. DCD Section 12.5
describes the ORPP and identifies appropriate COL Applicant items.

Same contents as Clinch River PSAR Section 12.5 updated to include

- detailed information related to implementation of an Operational Radiation
Protection Program, including organizational aspects, facilities,
instrumentation and equipment, procedures, and training

- description of implementing procedures and work controls necessary to
ensure that radiation protection measures are employed for the protection of
workers, the public, and the environment including:

o describe management and staff authorities and responsibilities per 10
CFR 20.1101 and 20.2102

e describe the portable air sampling and analysis system ability to
determine airborne radionuclide concentrations during and following an
accident, in accordance with the requirements of 10 CFR 50.34(f)(2)(xxvii)
and the criteria in Item 111.D.3.3 of NUREG-0737

- conformance to applicable requirements in 10 CFR Parts 20, 70 and 71,
NUREG/CR-0041, and RGs 1.8, 1.16, 1.33, 1.39, 1.97, 8.2, 8.3, 8.4, 8.7, 8.8,
8.9, 8.10, 8.13, 8.15, 8.20, 8.25, 8.26, 8.27, 8.29, 8.32, 8.34, 8.35, 8.36, 8.38
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Chapter 13 - Conduct of Operaticns

Clinch River Regutatory Framework Document

NRC Version
Section Submital | Regulatory Requiremaents |Proposed Eumpﬂunlﬁnlmw Basls | NUREG-0800 l_ Regulatory Guidance Industry ‘CPA Information Beyond RG | Changes to the Key lasues Relstad Sections
NemberfTitle Document tor Section Contem| (SRP) Section (Sas Note 1) Guldance Standard Plant
Design
PSAR |10 CFR 50.34 None G170 1311 RGs 18, 133. 168, 1.114, 1.189 ANSUANS 3.1-1993 Yes - Addrtional information No Nono 65,125, 13.2.
10 CFR 50.40(b) 13.1.2 GL 86-04 ANSIN18.7-1976/ANS-3 2 Iwill be provided consistent 133,134,135,
10 CFR 50.54(-(m) 13143 NUREG-0711 with current requirements 136.17.18
[NUREG-0718. Item 11 J.3 1 issued subsequent to RG
NUREG-0737, TMI ems 1.A 1.1 and 1.A1.3 1.70
BCD |10 CFR 5034 None RG 1206 311 [RGs 1.8, 133, 168. 1.114, 1.189 ANSUANS 3.1-1993 NIA NIA [Generation mPower fo davelop [95. 125, 13 2.
10 CFR 50 40(b) 1342 GL 86-04 ANSI N18.7-1976/ANS-3.2 justication to suppart an 133.13.4, 135,
10 CFR 50 54()-(m) 1313 NUREG-0711 appiicant’s submitial of an 136.17.18
NUREG-0718, ttem I1.J 3.1 NE1 Position Paper on Controt lexemption request to reduce
[NUREG-0737. TMI ltems 1A 1. and | A.1.3 Room Staffing for Small (Control Room Staffing
IMC-2504 Reactors. dated September 23.
2011
ANS Report. “Intenm Report of
the American Nuclear Socsty
131 President's Special Commities on
Organizalional Small andt Medium Sized Reactor
Structure of (SMR) Generk; Licensing Issues.”
Applicant July 2010
FSAR |10 CFR 50 34 10 CFR 50 54(m) |RG 1.206 [EEN] |RGs 18.1.33, 1.68, 1.114, 1.189 [ANSVANS 3.1-1993 NIA No |Generation mPower to develop |95, 125, 13 2.
10 CFR 50 40(b) 13.1.2 GL 86-04 ANSIN18.7-1976/ANS-3 2 ustification to suppost an 133,134,135,
10 CFR 50.54(-(m) 13.1.3 INUREG-0694, tems 1.B.1.2 and 1 C.3 applicant's submittal of an 136,17.18
NUREG-0711 NE1 Position Paper on Controt ecamption request to reduce
NUREG-07 18, kem 11.J.3.1 Room Staffing for Small Control Room Staffing
NUREG-0737, TMI ltems 1.A.1.1 and 1A 13 Reactors. dated September 23,
NUREG-1791 2011
[NUREG/CR-6838 ANS Raport. "Intarim Report of
SECY-11-098 the American Nuclear Socrety
Presilent's Special Commitee on
Small and Medium Sized Reactor
(SMR) Generic Licensing Issues.”
Juty 2010

Note 1: AG revisians are nat identified as these will be conslistent with the version in effect 6 months ariar to the PSAR submittal.
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Chapter 13 - Conduct of Operations

Clinch River Regulatory Framework Document

KRC Version

Section
NumberfTitle

‘Submittal
Documant

PSAR

Regulatory Requirements

Proposed Exampons] Regulaiory Basts

NUREG-0800
(SRP) Section

Tndusiry
Guidance

CPA Mformation Bayond RG
170

Changes to the
Sundard Plant
Design

Relatad Sections

10 CFR 19.12

10 CFR 26 21

10 CFR 5034

10 CFR 50.40(b)
10 CFR 50 54(i - m)
10 CFR 50.120
10 CFR 50, App E
10 CFR 554

10 CFR 55.31

10 CFR 55 41

10 CFR 5543

10 CFR 55 45

10 CFR 5548

10 CFR 5559

for Section Content]
None RG 1.70

1321
1322

Regulatory Guidance
(Ses Nota 1)
RGs 1.8, 1.149, 1.189

GL B6-04
NUREGs-0711, -1021. -1220

ANSI/ANS 3 1-1993
NEI 06-13A

Yes - Addiional information
jwill be consisiant with
current requuements

No

l- Key Issues
[None

95.125,13.1.
13.3.134, 135,
136.18

DCD

132
Training

10CFR 19.12
10 CFR 26 21

10 CFR 50.34

10 CFR 50.40(b)
10 CFR 50 54(i - m}
10 CFR 50.120

10 CFR 50, App E
10 CFR 52.78
10CFR 554

10 CFR 55.31

10 CFR 55 41

10 CFR 5543

10 CFR 5545

10 CFR 55 48

10 CFR 55 58

RG 7208

Nons

1321
13.22

RGs 18,1149, 1.189

GL 86-04

[NUREGs-0711, -1021, -1220
[IMC-2504

ANSVANS 3.1-1993
NE) 06-13A

/A

N/A

None

95.1,12.5, 13.1,
13.3.134,135,
136,18

FSAR

10 CFR 19 12

10 CFR 26 21
10CFR 5034

10 CFR 50 40{b)
10 CFR 50 54(i - m)
10 CFR 50.120
10CFR50. App €
10CFR554
10CFR 5531

10 CFR 55 41

10 CFR 5543

10 CFR 55 45

10 CFR 55 46

10 CFR 55.53

None RG 1206

1321
1322

RGs 18.1.149, 1.189
GL 86-04
INUREGs-0711,-1021, 1220

ANSLVANS 3 1-1993
NEI1 06-13A

IN/A

No

[None

95,125,131,
132,134,135,
136,18

Note 1: RG revisions are not Identified as these will be cansistent with the version In effect 6 months prior to the PSAR submittal.
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Chapter L3 - Condugt of Qperations

Clinch River Regulatory Framework Document

NRC Version
Section Submittal | Regulaiory Requirements | Froposed Exemplons| Regulatory Basis | NUREG-0300 Reguiatory Guidance Tndustry CPA Wiormation Bayond RG | Changes to (he Key lssuns. Relstsd Sections
NumberfTitle Document for Section Content| (SRP) Section L {See Nota 1) Guidance 170 Standard Plant
Destan
PSAR |10 CFR 50.33 None RG 1206 133 RGs 1.23, 197, 1 101.4.7.562 NETS8-01 Yos - PSAR will reflect No Track NRC Issuance of draft__ |2.1.2.3, 24.13.
10 CFR 50.34 INUREGS-0396. -0654, 0660, -0696. addional emergency INSIR/DPR-ISG-01. Intenm Staff [64.7.5,952,
10 CFR 50.47 0711, 0718, -0737. -0814. 0835, 0933, planning raquiremants Guitance on Emergancy 123.124,132,
10 CFR 50.54 -1022. -1394, 1793 issued since RG 1.70 Planning for Nuclaar Power 134,136, 18,
10 CFR 50.72 INUREGICR-4831, -6863. 6864 Plants. and proposed Revision 2 [and Part 4
10 CFR 50, App A BLs 79-18, 80-15. 05-02 1o RG 5 62 (DG-5062)
10 CFR 50, App. E iEC 80-09
10 CFR 73.71 GLs 8233, 81-14 Addivonal emargency
10 CFR 100, 100.1, RISs 2000-08. 2000-11, 2001.16. 2002-01. 200216, 2002- preparedness reguiatory actions
100 3. 100 20, 100 21(g) 21, 2003-12. 2003-18, 200413, 2004-15, 2005-02, 2005- may be needed as a result of
44 CFR 350 08, 2006-03, 2006-12 Fukishima Lessons Leamed
44 CFR 351, 352, and ALs 94-04. 9407, 94-16
353 INs 81-34, 85-41, 85-44, B5-52, 85-80. 86-18, 96-43, 86-55,
86-98, 87-54, 87-58. B8-15. 89.72. 90-74, 91-64. 91.77, 92-
32. 92.38, 93.53, 93-81. 93-94, 94.27, 95-23, 95-48. 96-19,
97-05. 98-20. 02-14, 02-25. 0419, 05-06, 05-19
[SECY-91.041. SECY 05-197 (and SRM on SECY-05-0197)
EPPOS 1.2.3.5
INSIRIDPR-1SG-01
OCD |10 CFR 50.33 None RG 1206 133 RGs 1.23,167.1.101,4.7. 582 NE1 9901 A NiA Track NRC Issuance of draft |6 4.75,95. 123,
10 CFR 50.34 INURE Gs-0396. 0654, -0660, -0696, NSIR/DPR-ISG-01, Intenm Staff {12.4, 132, 134,
10 CFR 50 47 0711, 0718, -0737, -0814, -0835, -0933. (Guidance on Emergency 136,143, 18
10 CFR 50.54 1022, -1394. 1793 [Pianning for Nuclear Power
10 CFR 50.72 INUREG/CR-4831. 6863, 6864 Plants. and proposed Revision 2
10 CFR 50. App. A BLs 79-18. 80-15. 05-02 to RG 5 62 (DG-5062)
10 CFR 50, App. E \EC B0-09
10 CFR 52 a7 GLs 82-33,91-14 Adational emergency
10 CFR 52 48 RISs 2000-08. 2000-11, 2001-16. 2002-01. 200218, 2002- preparedness reguiatory actions
13.3 10 CFR73.71 21, 2003-12, 2003-18, 2004-13, 2004-15, 2005-02, 2005- Imay ba needed as a result of
Emergency 10 CFR 100, 100 1, 08, 2006-03, 2006-12 Fukeshima Lessons Leamed
Planning 100.3. 100 20, 100 21(g) ALs 9404, 9407, 94-16
44 CFR 350, 351, 352, INs 81-34, 85-41, 85-44, 85-52, 85-80. 86-18, 96-43, 86-55,
ana 353 86-98, 87-54, 87-58, 88-15, B9-72. 9074, 91-64, 91.77. 92
32, 92-38, 93.53, 93-81, 93-94, 6427, 95-23, 95-48, 96-19,
97-05, 98-20, 02-14, 02-25. 04-19, 05-06, 05-19
[SECY-91-041. SECY 05-197 (and SRM on SECY-05-0197)
EPPOS 1,2.3.5
INSIR/DPR-1SG-01
FSAR [10CFR 5033 None RG 1206 133 RGs 123,1.07.1.101,4 7,562 NE199-01 A No Track NRC Issuance of drafl _ |2.1. 2 3. 2413,
10 CFR 50 34 INURE Gs-0396. 0654, -0660, -0696. NSIR/IDPR-SG-01, Interim Staff [6 4, 7.5, 9.5 2,
10 CFR 50 47 0711, 0718, 0737, -0814, -0835, -0933. Guidance on Emergency 12.3,12.4, 1322
10 CFR 50 54 1022, 1394, 1793 Planning for Nuclear Powsr 134,136, 18,
10 CFR 50.72 INUREG/CR-4831. 6863, 6864 Plants. and proposed Revision 2 [and Part 4
10 CFR 50, App A BLs 79-18. 80-15, 05-02 to RG 5 62 (DG-5062)
10 CFR 50, App E IEC 80-09
10 CFR 73.71 GLs 8233, 91-14 [Adational emergency
10 CFR 100,100 1. RISs 2000-08. 2000- 11, 2001-16, 200201, 2002-16. 2002- regulatory actions
100 3. 100 20. 100 21(g) 21. 2003-12, 2003-18, 2004-13, 2004- 15, 2005-02, 2005- [may be needed as a result of
44 CFR 350, 351, 352. a8, 200603, 2006-12 Fukshima Lessons Leamed
and 353 ALS 94-04, 9307, 84.16
INs 81:34, 85-41, 8544, 85-52. 85-80. 86-18, 96-43, 86-55,
86-98. 87-54, 87.58, 88-15, 89-72, 60-74, 91.63. 91-77, 92
32,92.38, 93-53, 93-81, 93-94, 84-27. 95-23, 9548, 96-19,
97-05, 98-20, 02-14, 02-25, 04-19, 05-06, 05-19
SECY-91-041, SECY 05-197 (and SRM on SECY-05-0197)
EPPOS 1,2.3,5
NSIR/IDPR-ISG-01
Note 1: RG revislons are nat identilied as these will be cansistent with the version in effect 6 months priar to the PSAR submuttal. Page30t6 Rev 0



Chapter 13 - Conduct of Operations

Clinch River Regutatory Framework Document

NRC Version
Section Submittal | Regulatory Requirements | Proposed Exemplions| Regulatory Basis | NUREG-0800 Regulatory Guidance industry CPA Information Boyond RG | Changes to 1he Kay lssues Ralatod Sections
NumbedTitle | Document for Section Content] (SRP) Section (See Nots 1) Guidance Standard Plam
Design
PSAR 110 CFR 50 54(p) None RG 1206 134 [SECY-05-0197 ANSIN18.7-1976/ANS-3 2 Yes - Additional information No None 17.5
10 CFR 50 90 [SRM on SECY-05-0197 lon impiementation of an
jOperational Program will be|
. providad consistent with
134 current requirements
Operational
Program OCD |10 CFR 50 54(p} 134 SECY-05-0197 [ANSIN1G 7-1976/ANS -3 2 IN/A NA~ [None 143,175
Implementation 10 CFR 50 90 SRM on SECY-05-0197
FSAR 10 CFR 50 54(p) 134 [SECY-05-0197 [ANSIN18 7-1976/ANS -3 2 A No None 175
10 CFR 50.90 [SRM on SECY-05-0197
PSAR [10CFR 26 13.5.1.1 RGs 1.33,1.114 [ANSVANS 3 1-1993 Yes - Adddional information No Track NRC 1ssuance of draft 174,176.18
10 CFR 50 34 13521 [NUREGs-0578. -0660. -0694, 0711, ANSI N18.7.1976/ANS-3 2 lon plant procetures wilt be SRP 13 5.2 2, "Mamienance and
10 GFR 50 4D -0737 and Supptement 1, -0899. -1358 and Supplement 1 {ASME B30 2-2005 provided consistent with Other Operating Procedures”
10 CFR 50 54 GLs 82-33, 83-05, 83-22, 83-23.83-28. 83-31, 8003 current requirements
10 CFR 50 65
10 CFR 50, App. A,
DC 1
10 CFR 50, App. B,
Criteria v, VI, XI
10 CFR 73 58
OCD [10CFR26 None RG 1206 1351.1 RGs 1.33.1.114 [ANSUANS 31-1993 INA N/A Track NRC issuance of draft 143,174,176,
10 CFR 50 .34 13.52.1 INUREGs-0578, -0660, -0694, 0711, [ANSIN18.7-1976/ANS-3 2 SRP 13.5.2 2, "Maintenance and |18
10 CFR 50.40 0737 and Supplement 1, -0899, -1358 and Supplement 1 |ASME B30 2-2005 Other Operating Procedures™
10 CFR 50 54 GLs 82-33, 83-05, 83-22, 83-23, 83-28, 83-31, 30-03
10 CFR 50.65
135 10 CFR 50, App. A,
Plant Procedures GDC 1
10 CFR 50, App B,
Critena v, VI XI
10 CFR 52
10 CFR 7358
FSAR |10 CFR 26 None RG 1.206 13511 RGs 1.33,1.114 ANS/ANS 3 1-1993 A No Track NRC issuance of drafl 174,176, 18
10 CFR 50 34 135.2.1 NUREGs-0578, -0660. -0694. 0711, ANSIN18.7-1976/ANS-3.2 SRP 13.5 2 2, "Maintenance and
10 CFR 50 40 -0737 and Supplement 1, -0899, -1358 and Supplement 1 JASME B30.2-2005 Other Operating Procedures”
10 CFR 50 54 GLs 82-33. 83-05. 83-22, 83-23, 83-28. 83-31. 90-03
10 CFR 50 65
10 GFR 50. App. A,
(GOC 1
10 CFR 50. App. B,
Catena v, VI, Xt
10CFR 7358
Nate 1: RG revisions are not identified s these will be consistent with the version in eHect 6 months prior 10 the PSAR submittal. Paged ol 6 Rev.0



Chapter 13 - Conduct of Dperations

Clinch River Regulatory Framework Document

NRC Version

Bectlon Submittal Regulaiory Requirements |Proposed Exemptions| Regulatory Basis | NUREG-0800 Regulatory Guidance Industry CPA Information Bayond RG | Changes to the Key Iasuas Ralatad Sections
NumberTitle Document for Seclon Conlent] (SRF) Section {See Nota 1) Guidance 170 Standard Plant
DResian

PSAR |10 CFR 11.11 None RG 1206 136 RG5 1.91,4.7,5.7, 544, 5 54, 5 65, 5 66. 5 68, 5.69, 5.71, |NEI 03-09 [Yes - PSAR will address No [A determination 1s needed o |13 4 and Part 5
10CFR 26 5.74.575.5.76.5 77 NEI 0312 current regutatory establish whether or not a
10 CFR 50 34, 54, 70 DGs-5019. -5035 (SR1) NEI 08-09 requirements on securty Secunty Plan is required at the
10CFR 73.1 NUREG-0509, 1226, -1267 NEI 09-01 issued since RG 1.70 construction permit stage. 10
10CFR732 NUREGICR-1198, -1345, 1381, -2585. CFR 50.34 indicates ifs needed
10 CFR 7321 2643, 4250, 6190 with the FSAR, nof the PSAR.
10CFR 7322 RISs 2003-06, 2005-09
10 CFR 7323 IMC-2201 (Approval of mPower Securty
10 CFR 73 54, 55, 56. DCICOL-1SG016 Topical Reports.
57.58
10 CFR7370,71 INRC acceptance of proposed
10 CFR 73, App. A, B. security staffing for mPower.
C.G.and H
10 CFR 74 Track NRC Issuance of draft
10 CFR 100 RGs DG-5019 and DG-5035
10 CFR 100 21 (SR

DCD |10 CFR 1111 None RG 1206 952,953, [RGs1901,47.57.5.12. 544, 5,54, 5 62. 5.65. 5 68. 569, [NEI03-12 NA NA [Approval of mPower Securty | [952.953, 134,
10 CFR 26 136.1362. [571.574.576.577.579 NEI 08-09 Technical/Topical Reports 1361,1362.
10 CFR 50.34. 54 1366, Draft DGs-5019, -5035 (SRI) 1363143
10 CFR 52 47(b)(1) 14.3.12 NUREG-0509. -1226, -1267 Track NRC Issuance of draft
10 CFR 73.1 [NUREG/CR-1198, -1345. -1381, -2585. RGs DG-5019 and DG-5035
10CFR 73.2 -2643, 4250, 8190 (SRI)
10CFR 7321 RiSs 2003-08, 2005-04
10CFR73.22 IMC-2201
10CFR7323 IMC-2504

136 10 CFR 73 45(g)($}n DCICOL-1SG016
Secunty 10 CFR 73.54, 55. 56,

57. 58
10 CFR 73.70, 71
10 CFR 73, App. A, B,
C.G,andH
10CFR 74
10 CFR 100
10 CFR 10021

FSAR [10 CFR 1T 11 None RG 1.206 136 RGs 1.01.4.7.5.7, 544, 5.54. 5.65. 5.66, 5 68, 5 69, 5.71, [NEI 0309 D No [Approval of mPower Securty |13 4 and Pant 5
10 CFR 26 136.1 5.74,5.75,5.76, 5.77 NEI 03-12 Topical Reports.
10 CFR 50 34, 54 1366 DGs-5019. -5035 (SRI) NEI 06-12
10 CFR 50.70 NUREG-0509. 1226, -1267 NEI 08-09 INRC acceptance of proposed
10 CFR73.1 NUREG/CR-1198. -1345, 1381, -2585. NEI 09-01 secunty staffing for mPawer.
10 CFR 73.12 -2643, 4250, -6190
0 CFR 73.21 RISs 2003-06. 2005-09 Track NRC Issuanca of draft
10 CFR 7322 IMC-2201 RGs DG-5019 and DG-5035
10 CFR 73.23 DCICOL-ISG-016 (SRI)
10 CFR 73.54. 55. 56.
57,58
10 CFR 73 70.71
10 CFR 73, App. A, B,
C. G, and H
10 CFR 74
10 CFR 100
10 CFR 100 21

Nate 1: RG revisions aré not identilied as these will be cangistent with the version in effect 6 months priar ta the PSAR submittal.
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Chapter 13 - Conduct of Operations.

Clinch River Regulatory Framework Documnent

NRC Version
Section Subeitial | Reguisiory Requirements |Proposed Exemptions| Regulatory Basia | NUREG-GB00 Regulalory Guidance Tndustry CPA Information Beyond RG | Changes 1o the Kay (seues Related Sections
NumbenTitle | Document for Section Content EP) Section {See Nots 1) Guidance Sundard Plant
Qeslgn
PSAR [10CFR 26 Naona RG 1.206 N/A GL 91-16 NEI 06-06 Yes - PSAR will address No Track NRC issuance of draft 134,135
IN 09-26 current requuements on SRP 13 7, “Faness-for-Duty,”
SECY-00-0022 fitness-for-duty issued and 13.7 2. "Faness-for-Outy
SECY-05-0074 subsequent to RG 1.70 {Construction)”
[SECY-06-0244
RIS 2011-08
DCD 10 CFR 26 Nons RG 1.206 N/A eL o116 N/A [NIA N/A (None 134,135,143
IN 09-28
SECY-00-0022
13.7 SECY-05-0074
[SECY-05-0244
Fitness-For-Di
tness-For-Duty 1S 201108
FSAR [10CFR 26 None [RG 1208 N/A RG 573 NEI06-11 N/A No Track NRC issuance of draft 134,135
GL 91-16 [SRP 13 7, "Fitness-for-Outy,”
IN 09-28 [and 13.7.2, "Fitnass-for-Duty
[SECY-00-0022 (Construction)*
[SECY-05-0074
[SECY-06-0244
RIS 201108
Note 1: RG revisions are not identified as these will be consistent with the version in effect 6 months 0riar 1o the PSAR submirtal. Page 6of 6 Rev 0



13

13.1

PSAR

DCD

FSAR

CLINCH RIVER
REGULATORY FRAMEWORK DOCUMENTS

Chapter 13 Outline

Conduct of Operations

Organizational Structure of Applicant

PSAR Section 13.1 provides information related to operational plans for the
Clinch River SMR Plant to provide reasonable assurance that the plant’s
organization will be of sufficient size and technical competence to conduct
operations in a manner that protects public health and safety, including the
following information:

- description of the management and technical support organization

- the various organization’s (e.g., applicant, NSSS supplier, architect/engineer)
past experiences in the design, construction, and operation of nuclear power
plants and past experience in activities of similar scope and complexity

- description of the operating organization

- description of the qualifications of plant personnel

DCD Section 13.1 identifies the following COL Information Items related to
operational plans for the mPower standard plant design to provide reasonable
assurance that a COL applicant’s organization will be of sufficient size and
technical competence to conduct plant operations in a manner that protects
public health and safety:

- description of management and technical support organization, including
functional interfaces and responsibilities

- description of the organization’s past experience in the design, construction,
and operation of nuclear power plants and past experience in activities of
similar scope and complexity

- description of the operating organization, including information that the
organizational structure is consistent with the human-system interface design
assumptions described in Chapter 18

- description of the qualifications of plant personnel for identified positions or
classes of positions

FSAR Section 13.1 provides updated information from PSAR Section 13.1 with
the following supplemental information:

- documentation that demonstrates that the organizational structure is consistent
with the human-system interface design assumptions described in Chapter 18

- organizational charts reflecting corporate and site staffing

- identification of principal contract relationships and responsibilities

- details of the structure, functions, and responsibilities of the onsite organization
established to operate and maintain the plant

Page 1 of 9 Rev. 0



CLINCH RIVER
REGULATORY FRAMEWORK DOCUMENTS

Chapter 13 Outline

13.2 Training

PSAR

DCD

FSAR

PSAR Section 13.2 provides a description of the training program development
process for licensed reactor operators, senior reactor operators, and non-licensed
personnel, including the following information:

- reference to NEI 06-13A, Template for an Industry Training Program Description
- reference to PSAR Section 13.4 for schedule milestones for training
implementation

DCD Section 13.2 provides reference to a designer’'s input guidelines for the
mPower standard plant on how fraining insights will be passed from the
designer to the operator, including addressing the elements of the training
program for the operations personnel who participate as subjects in Human
Factors Engineering validation and verification. In addition, DCD Section 13.2
identifies the following COL Information Items for an applicant to provide:

- description of the reactor operator training program

- description of the non-licensed plant staff training program

- reference to NEI 06-13A, Template for an Industry Training Program Description,
which provides a complete generic training program description for use with
COL applications

Same contents as DCD Section 13.2 with updated information from PSAR
Section 13.2 and the following supplemental information:

- details on the education, training, and experience requirements established for
each management, operating, technical, and maintenance position category

- proposed means for evaluating the training program effectiveness

- contingency plans for individuals applying for licenses in case fuel loading is
delayed

- details on the schedule of each part of the training program for each functional
group of employees in the organization in relation to preoperational testing,
fuel loading, initial core criticality, and operations
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CLINCH RIVER
REGULATORY FRAMEWORK DOCUMENTS

Chapter 13 Outline

13.3 Emergency Planning

PSAR PSAR Section 13.3 provides the proposed plans for coping with emergencies in
accordance with applicable regulatory requirements and guidance, including the
following information:

- reference to Part 4 of the Construction Permit Application for a site-specific
Emergency Plan, including:

e proposed design features, facilities, functions, and equipment necessary
for implementation of the emergency plan

o conformance to the requirements in Appendix E to CFR Part 50

e provisions for establishing a Technical Support Center (TSC) at the Clinch
River Site consistent with the intent of the applicable functional criteria in
NUREG-0696, including HVAC design, radiation dose criteria, staffing, and
communication interface requirements

¢ provisions for establishing a Operations Support Center (OSC) at the
Clinch River site

¢ description of an Emergency Operations Facility (EOF), including staffing
provisions consistent with NUREG-0654/FEMA-REP-1

e approach for implementation of the Emergency Response Data System
(ERDS) in accordance with 10 CFR 50, Appendix E and the Safety
Parameter Display System (SPDS) designed consistent with the
functional criteria in NUREG-0654/FEMA REP-1

e provisions for establishing data communications between the Control
Room, TSC, EOF, OSC, NRC, and State and local authorities, as
appropriate

s approach for a comprehensive emergency plan for a multi-unit site

s approach for an emergency classification and action level scheme in
accordance with 10 CFR 50.47(b)(4)

o reference to PSAR Chapter 2 for a discussion on how the exclusion area
and low population zone (LPZ) for the Clinch River site comply with 10
CFR Part 100

- reference to PSAR Section 13.4 for schedule milestones for emergency planning
implementation

DCD DCD Section 13.3 provides a description of mPower standard plant design
features, facilities, functions, and equipment necessary for implementation of an
applicant's emergency plan, including identification of the following COL
Information liems:

- development of a site-specific Emergency Plan in accordance with 10 CFR 50.47
and 10 CFR 50, Appendix E

- description of a TSC consistent with the intent of the applicable functional criteria
in NUREG-0696, including HVAC design, radiation dose criteria, staffing, and
communication interfaces requirements
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CLINCH RIVER
REGULATORY FRAMEWORK DOCUMENTS

Chapter 13 Outline

13.3 Emergency Planning (cont.)

DCD - provisions for establishing a OSC, EOF, and associated communication
(cont.) interfaces (e.g., ERDS and SPDS) between the Control Room, TSC, OSC, and
NRC, and to State and local authorities, as appropriate
- extent of compliance to 10 CFR 100 with respect to exclusion area boundary
and the low population zone

FSAR Same contents as DCD Section 13.3 with updated information from PSAR
Section 13.3 and the following supplemental information:

- reference to Part 4 of the Operating License Application for a comprehensive
site-specific Emergency Plan, including information to address compliance with
regulatory requirements and identification of emergency planning
implementing procedures (EPIPs)

- description of extent to which existing emergency plan and emergency provisions
are credited to the new emergency plan, for multi-unit sites
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CLINCH RIVER
REGULATORY FRAMEWORK DOCUMENTS

Chapter 13 Outline

13.4 Operational Program Implementation

PSAR

DCD

FSAR

PSAR Section 13.4 provides a description of operational programs that are
required by regulations, as defined in SECY-05-0197, and the schedule for the
implementation as described below:

- commitments for implementation of operational programs that are required by
regulation

- table that provides reference to applicable PSAR Sections that includes
preliminary descriptions of the operational programs (as applicable) at a
functional level and preliminary implementation milestones for the operational
programs

DCD Section 13.4 identifies the following COL Information Items for an applicant
to address the operational programs that are required by regulations as defined in
SECY-05-0197:

- descriptions of the operational programs at a functional level
- implementation milestones for the operational programs

FSAR Section 13.4 provides updated information from PSAR Section 13.4 with
the following supplemental information:

- table of operational programs required by NRC regulation and program
implementation milestones (e.g., prior to radioactive sources on site, prior to
fuel on site, prior to fuel load, at fuel load, prior to exceeding 5-percent power,
prior to first shipment of radioactive waste, etc.)
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13.5

PSAR

DCD

FSAR

CLINCH RIVER
REGULATORY FRAMEWORK DOCUMENTS

Chapter 13 Outline

Plant Procedures

PSAR Section 13.5 provides a description of the administrative and operating
procedures that the operating plant staff uses to assure that routine operating, off-
normal and emergency activities are conducted in a safe manner, based on the
following information:

- brief description of the process for the development, review and approval of
procedures, and revisions, prior to use

- listing and preliminary schedule for the preparation of appropriate written
administrative procedures, plant operating, maintenance, and emergency
operating procedures

DCD Section 13.5 provides reference to designer’s input guidelines for the
mPower standard plant that provides generic information on the design and
development of the plant operating procedures, including emergency response
guidelines and emergency operating procedures. In addition, DCD Section 13.5
identifies the following COL Information ltems for an applicant to address
administrative and operating procedures that the operating plant staff will use to
assure that routine operating, off-normal and emergency activities are conducted
in a safe manner for the mPower standard plant, including:

- description of process for the development, review and approval of procedures,
and revisions prior to use

- nature and content, and the schedule for the preparation, of appropriate written
administrative procedures '

- description of plant operating, maintenance, and emergency operating
procedures, including procedure classification system

Same contents as DCD Section 13.5 with updated information from PSAR
Section 13.5 and the following supplemental information:

- updated description of plant operating, administrative, maintenance, and
emergency operating procedures, including procedure classification system

- reference to Chapter 17 for Quality Assurance Program that governs
procedural document control
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CLINCH RIVER
REGULATORY FRAMEWORK DOCUMENTS

Chapter 13 Outline

13.6 Security

PSAR

DCD

FSAR

PSAR Section 13.6 provides reference to Part 5 of the Clinch River SMR Plant
Construction Permit Application (CPA), which includes:

- elements of the individual security plans (e.g., Physical Security Plan, the
Training and Qualification Plan, and the Safeguards Contingency Plan), as
required by 10 CFR 73

- reference to NEI 09-01, “Security Measures During New Reactor Construction
Template” (formerly NEI 03-12, Appendix F)

- commitment to provide the following separate licensing documents when the
Operating License Application is submitted:
¢ a Cyber Security Plan based on-Regulatory Guide 5.71 and NEI 08-09,

“Cyber Security Plan Template,”

* adocument called the “Loss of Large Areas of the Plant Mitigative
Strategies Description,” which addresses large fires and explosions as
required by 10 CFR 50.54(hh)(2) based on Interim Staff Guidance ISG-016
and NEI 06-12, “B.5.b Phase 2 & 3 Submittal Guideline Template”

DCD Section 13.6 addresses the following information regarding the elements
of the individual security plans (e.g., physical security, training and qualification,
and safeguards contingency) for the mPower standard plant:

- description of design features for the mPower plant that enhance security as
described in B&W Technical Report R0003-08-002708-000(P), “Physical
Security Design and Program Considerations”

- reference to the mPower standard plant security assessment as described in
B&W Technical Report XXX, “Security Assessment, Safeguards Information,”
which addresses identification of vital equipment, development of target sets,
vulnerability assessments, defensive analyses, design features to enhance
security, portions of NRC Orders to current operating plants that impact the
B&W mPower plant design, and other security features that establish the
security system design

- identification of COL Information Items for an applicant to address, including:

o development of a site-specific security assessment and security plan
that adequately demonstrates how the performance requirements are
met for the initial implementation of the security program

o development of a Cyber Security Plan

Same contents as DCD Section 13.6 and updated information from PSAR
Section 13.6 with the following supplemental information:
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CLINCH RIVER
REGULATORY FRAMEWORK DOCUMENTS

Chapter 13 Outline

FSAR -reference to Part 5 of the Clinch River SMR Plant Operating License

(cont.)  Application, which provides a description of the elements of the individual
security plans (i.e., Physical Security Plan, Training and Qualification Plan, and
Safeguards Contingency Plan), as required by 10 CFR 73

- reference to separate licensing document called the Cyber Security Plan as
required by 10 CFR 73 based on NEI 08-09, “Cyber Security Plan Template”

- reference to separate licensing document called the “Loss of Large Areas of
the Plant Mitigative Strategies Description,” which addresses large fires and
explosions as required by 10 CFR 50.54(hh)(2) (Originally B.5.b. Order) based
on NEI 06-12 “B.5.b Phase 2 & 3 Submittal Guideline Template,” and Interim
Staff Guidance 1ISG-016 “Compliance with 10 CFR 50.54(hh)(2) and 10 CFR
52.80(d) Loss of Large Areas of the Plant due to Explosions or Fires from a
Beyond-Design Basis Event’
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13.7

PSAR

DCD

FSAR

CLINCH RIVER
REGULATORY FRAMEWORK DOCUMENTS

Chapter 13 Outline

Fitness-For-Duty

PSAR Section 13.7 provides the following information regarding implementation
of the Fitness-For-Duty (FFD) Program for the Clinch River SMR Plant:

- description of the FFD Program during construction as required by 10 CFR
Part 26, including reference to Section 13.4 for implementation plans

- reference to NEI 06-06, Fitness for Duty Program Guidance for New Nuclear
Power Plant Construction Sites

DCD Section 13.7 identifies the following COL Information Item for an applicant
to provide:

- description of a FFD Program and its implementation as required by 10 CFR
Part 26

FSAR Section 13.7 provides the following information regarding implementation
of the FFD for the Clinch River SMR Plant:

- description of the FFD Program during plant operations as required by 10 CFR
Part 26, including reference to Section 13.4 for implementation plans
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Part 5 - Safeguards and Secunity Plans Clinch River yF k D
NRC Version
Section Submital [Regulatory Requirements|  Proposed Regulatory Basia for | NUREG-0800 L Regulatory Guidance Industry CPA Information | Changes to the Key Issues Related Sections
Number/Title Exemptions I Section Content | (SRP) Saction (See Note 1) Guldancs Beyond RG 1.70 | Standard Plant
Deslan
CPA [10CFR11.11 None RG 1.206 2.1.1, RGs 1.91,47,57,5.12, 620,543, 544,554, |[NUMARC 8901 Yes - CPA will  [N/A A determination is needed to [2.1.1,2.1.2,
10 CFR 26. Subpart K 2.1.2, 5.62, 5.65, 566, 568, 5.69,5.71,5.73, 5.74, NEI 03-09, contain updated establish whether or not a 13.1.1.13.1.2,
10 CFR 50.34 13.1.1, 5.75.5.76,5.77, 579 03-12, 06-11, secunty Security Plan is requirad at  [13.3.3, 13 4,
10 CFR 50.54 13.1.2, Draf DG-5019 09-01 qui the construction permit stage. 113.5.1.1, 13.6.1.
10CFR73.1 13.1.3, NUREG-0509, -1226. -1267 based on 10 CFR 50.34 indicates il's  [13.6.2, 13.6.3
10 CFR73.2 13511, NUREG/BR-0252 current needed with lhe FSAR., not
10CFR73.21 136, NUREG/CR-0485, -1198, -1345, -1381, regulstions the PSAR.
10CFR73.22 136.1 2585, -2643. -4250, -6190
10CFR73.23 14312 RISs 2003-06, 2005-04 Approval of mPower Security
10 CFR73.54 IMC-2201 Technical/Topical Reports.
10 CFR 73.55
10CFR 7356 INRC acceptance of proposed
10CFR73.57 security slaffing for mPower.
10CFR73.58
10CFR73.70
10CFR73.71
10CFR 73, App. A
10CFR 73. App. B
10CFR 73, App. C
10CFR 73, App. G
10 CFR 73, App. H
10CFR 74
10 CFR 100
Part 5: 10 CFR 100.21
Safeguards and " DCD  [10CFR 11.11 None RG 1206 9.5.2. |RGs181.47.57,5.12. 5 44,554, 5.62, 565, |NEI03-12, 0809 |N/A N/A Approval of mPower Securily [9.5.2, 853,
Sacurity Plans | (section |10 CFR 26 9.5.3, 5.68, 5.69,5.71,5.74, 576, 577,579 TechnicalTopical Reports 134,136.1,
13.6) |10CFR50.34 136, 1ISG-016 136.2,136.3,
10 CFR 50.54 1362, Draft DG-5018, -5035 (SRI} 143
10 CFR 52.47(b)(1) 1366 NUREG-0509, -1226. -1267
10CFR73.1 14.312 NUREG/CR-1198, -1345, -1381, -2585,
10CFR732 -2643, -4250. -6190
10CFR7321 RiSs 2003-06, 2005-04
10CFR 7322 IMC-2201
10CFR 7323 IMC-2504
10 CFR 73.45(g)(4)(i)
10CFR73.54
10CFR 73.556
10 CFR 73.56
N 10 CFR 73.57
10 CFR 73.58
10 CFR73.70
10CFR73.71

10 CFR 73, App. A
10 CFR 73, App. B
10CFR 73, App C
10 CFR73, App. G
10 CFR 73, App. H
10CFR 74

10 CFR 100

10 CFR 100.21

Note 1:

RG revisions are not identified as these will be consistent with the version in effect 6 months prior to the PSAR submittal.
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Part 5 - Safeguards and Security Plans. Clinch River yF L
NRC Version
Section Submittal [Regulatory Requirements| _ Proposed Regulatory Basis for | NUREG-0800 Regulatory Guidance Industry CPA information | Changes to the Kay Issies Related Sectiona
Exemptions. Saction Content (SRP) Section | {See Note 1) Guidance Bayond RG 1.70 { Standard Plant
Design
OLA [10CFR11.11 None 2.1.1, RGs 1.91,4.7,57,512.520,543,544,554, [NUMARC 89-01 N/A No Approval of mPower Securily [2.1.1,2.1.2,
10 CFR 26 2.2, 5.62, 5.65, 5.66, 568, 569,5.71,5.73,5.74, NEI 03-09. Technical/Topical Reports. 952,853,
10 CFR 50.34 9.5.2. 575.576,5.77,5.79 03-12, 06-11, 13.1.1,1314.2,
10 CFR 50.54 9.5.3. 1SG-016 06-12, 08-09. INRC acceptance of proposed[13.3.3, 13.4,
10CFR 73.1 13.1.4, Draft DG-5019, -5035 (SR} 09-01 sacurily staffing for mPower. {13.5.1.1, 13.6.1,
10 CFR73.2 13.1.2, NUREG-0509, 1226, -1267 136.2,13.6.3
10 CFR73.21 13.1.3, NUREG/BR-0252
10 CFR 73.22 13.4, NUREG/CR-0485, -1198. -1345, -1381.
10CFR73.23 13.5.1.1, -2585, -2643, 4250, 6190
10 CFR 73 45(g}(4)(i) 136. RISs 2003-06, 2005-04
10CFR 7354 1361, IMC-2201
Part 5: 10 CFR 73.55 1366,

Safeguards and 10 CFR 73.56 14.3.12

Security Plans 10CFR 7357
10CFR73.58
10 CFR 73.70
10CFR73.71

10 CFR 73, App. A
10CFR 73, App. B
10CFR 73, App.C
10 CFR 73, App. G
10 CFR 73, App. H
10CFR74

10 CFR 100

10 CFR 100.21

Note 1: RG revislons are not identified as these will be consistent with the verslon in effect & months prior to the PSAR submatal.

Page 20f 2



CLINCH RIVER
REGULATORY FRAMEWORK DOCUMENTS

Part 5 — Safeguards and Security Plans Outline

Part 5 Safeguards and Security Plans

CPA
Part 5

DCD
13.6

CPA Part 5 provides a description of the elements of the individual security plans
(e.g., Physical Security Plan, the Training and Qualification Plan, and the
Safeguards Contingency Plan), as required by 10 CFR 73, for the Clinch River
site. Part 5 consists of the following elements:

- description of the proposed site security provisions to be implemented during

construction

preliminary version of the security plans consistent with the following NRC-

endorsed NEI templates:

o NEI 03-12, “Physical Security Plan Generic Template”,

e NEI 09-01, “Security Measures During New Reactor Construction
Template” (formerly NEI 03-12, Appendix F), and

» NEI 03-09, “Security Officer Training Program Template”

preliminary description of design features of the mPower plant that enhance

security as described in B&W Technical Report R0003-08-002708-000(P)

“Physical Security Design and Program Considerations”

reference to the mPower standard plant security assessment as described in

B&W Technical Report XXX, “Security Assessment, Safeguards Information,”

which addresses identification of vital equipment, development of target sets,

security assessments, protective strategies, design features to enhance

security, portions of NRC Orders to current operating plants that impact the

B&W mPower plant design, and other security features that establish the

security system design

reference to PSAR Section 13.6, as appropriate

A separate Security Plan is not part of the DCA; however, DCD Section 13.6
addresses physical security for the mPower standard plant design as
summarized below:

description of design features of the mPower plant that enhance security as
described in B&W Technical Report R0003-08-002708-000(P) “Physical
Security Design and Program Considerations”
reference to the mPower standard plant security assessment as described in
B&W Technical Report XXX, “Security Assessment, Safeguards Information,”
which addresses identification of vital equipment, development of target sets,
security assessments, protective strategies, design features to enhance
security, portions of NRC Orders to current operating plants that impact the
B&W mPower plant design, and other security features that establish the
security system design ‘
identification of COL Information ltems for an applicant to address, including:
* development of a site-specific security assessment and security plan that
adequately demonstrates how the performance requirements are met for
the initial implementation of the security program
¢ development of the Cyber Security Plan
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Part 5 — Safeguards and Security Plans Outline

Part 5 Safeguards and Security Plans (cont.)

OLA
Part5

OLA Part 5 provides a complete description of the elements of the individual
security plans (e.g., Physical Security Plan, the Training and Qualification Plan,
and the Safeguards Contingency Plan) as required by 10 CFR 73 for the Clinch
River site. Part 5 consists of the following elements:

description of the proposed site security provisions implemented during

construction

detailed security plans consistent with the following NRC-endorsed NEI

templates:

¢ NEI 03-12, “Physical Security Plan Generic Template”,

o NEI 09-01, “Security Measures During New Reactor Construction
Template” (formerly NEI 03-12, Appendix F), and

¢ NEI 03-09, “Security Officer Training Program Template”

separate licensing document called the Cyber Security Plan as required by

10 CFR 73 based on NEI 08-09, “Cyber Security Plan Template”

separate licensing document called the “Loss of Large Areas of the Plant

Mitigative Strategies Description,” which addresses large fires and explosions

as required by 10 CFR 50.54(hh)(2) (Originally B.5.b. Order) based on NEI

06-12, “B.5.b Phase 2 & 3 Submittal Guideline Template,” and Interim Staff

Guidance ISG-016, “Compliance with 10 CFR 50.54(hh)(2) and 10 CFR

52.80(d) Loss of Large Areas of the Plant due to Explosions or Fires from a

Beyond-Design Basis Event”
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NRC Version
Section Submittal Documant Regulatory Propoted Examptions | Reguiaiory Bashs for | NUREG-0300 (SRP) | Regulatory Guidance Induairy CPA Informatlon Changes fo the Kay Tasues Related Bections
NumberfTitie Requlrements Section Content Saction Quidance Beyond RG 1.70 | Standard Plant Design
PSAR TG CFR 30 53(c None [RG 1.70 Tz RG19 None A No None No
10CFR 50. App 8, RG 1.20
Secton Xi RG 1.30
10 CFR 50, App J. RG 1.37
Secton i A4 RG 1.41
16 CFR 50.M(0K6X) RG 1.52
RG 1.68
RG 1682
RG 1683
RG 178
181 RG 1.79
Specic Iniormaton o RG 1.128
bo Addressd for Ine RG 1140
Intal Plani Teal INUREG-0860 - Action
Program [Flan llem 1 G 1
[NUREG 0634
NUREG 0737 - TM: ttem
BCD Secton 12 1.3 nat NA WA NA WA NA NA WA WA WA
appircabie 1o a DCO
submied under Parl £2.
FSAR Tha secton & not WA NA WA A WA WA WA Nk A
appicanis for an FSAR.
PSAR [PSAR Sacton 14 215 NA RG 170 WA NA NA NA NA NA& WA
Inot appicabie Lo e
[Glinen Rwver PSAR
DCO 10 CFR 30 531c) Hone RG 1208 £ RG 1.8 None WA A Nare 3537.386,3
10CFR 0. Anp B, RG 1 20 4.3.4.4,48
Secton x1 RG 1.30 51,5254
10 CFR 50, App J. RG 1.37 6.2.6.3,64
[Secton 11 4 RG 141 7.4,7.2,73.7.5,76.7.1
10 CFR 50.34(bX6 i) RG 1.52 82,83
10CFR 52 47p)1) RG 168 9.1,92.93.94,95
RG 1.68 2 102,103,104
RG 1.68.3 112,113, 114,115
RG 1.78
RG 1.79
RG 1.128
RG 1.140
INUREG 0660 - Actan
Plan ltgm 1 G 1
NUREG 0634
14 2 1nutial Plant Test NUREG 0737 - Tl tom
Progam IMC: 2504
FSAR 10 CFR 30.53(c) Nane RG 1206 Wz [RG18 None WA No None
10CFR 50, App 8. RG 120
00 X1 RG 1.30
10 CFR 50, Asp J. RG 1.37 62.63,64
Sacton lilA 4 RG 141 7.1.7.2,7.3,75,7.6.1.]
10 CFR 50 34{bX6 i) RG 1.52 8283
RG 1.68 5.1.92,93.04,95
RG 1682 102,103,104
RG 1.68.3 112,113, 11.8.11.5
RG 178 153
RG 179
RG 1.128
RG 1140
INUREG-0660 - Action
Plan tlem 1.G.1
INUREG 0604
INUREG 0737 - TMi ttem
LG.1
Note. Pagelot2

RG revisians are rot idencified as these will be consistent with the version In eftect 6 months prior to the PSAR submittal



Chapter 14 - venfication Programs

Clinch River Regulatory Framework Document

NRC Version
Section ‘Submittal Document Regulatory Proposed Exemptions | Regulaiory Bashs for | NUREG-0800 {SRF} | Regulaiory Guidance ndustry CPA Information Changes tothe Retated Sactions
NumberfTitle Requirsmants Section Contont Section Guidance Beyond RG1.70 | Standard Plam Design
PSAR [PSAR Seclon 14 318 /A WA NA NA NeA NA
[not appicable 1o & PSAR]
submutted under 10 CFR
Part 50
DCO T0CFR 20 Nore IRG 1206 42 BTF7-12. B1P7-13 [ASME BPVC 2007 win A Ho None 35373838
10 CFR 50, Appendis A 143 [RGs 1.9.120. 1.30, {2008 Agdenda 43,44,46
10 CFR 5043 1432 137,141, EEE 60 - 1991 5.1.52.54
10CFR 50 58a 1433 152.168.1682. INEI 1211909 Leter, 62.63.64
10 CFR 50 63 1434 1683, 1.7, "Secunty ITAAC Relaisg 7.1.72.7.3.75,76.7.
10 CFR 52 47(a¥26) 1435 197,112, 1.136. lo New Piant 8.2.23
10 CFR 52 470X 1) 1438 1.152, [Constructon™ 91.92,93,04.85
10 CFR 5263 1437 NUREG 0554 IEEE 3082001 102,103,104
10 CFR 71 55 138 NUREG-069%6 112,113, 114,115
10 CFR 73 70(s) 1439 Supplement 1 NUREG.
0 cFR 190 14310 o737
15311 IMC2503
. 12312 1P £5001.17
14 Inspecton, Test, 174 RIS 200805
Analyass, ana [SECY-05-0197 and
Acceptance Crtera [SRM on SECY-05-0197
[SECY.90-018 88
[moditied by SRM 10
SECY-93.087
SECY-95-132
SECY.64.084
SECY-07-044
SECY.92.137
SECY-02-059
SECY.02 053
/28109 NRC Letter, "PS.
ITAAC Reiated 1o New
Plant Congirucbon
FSAR FSAR Secton 1431 WA NiA FiA I3 NA A NA NA NA
not appkcable 1o an
FSAR submitied uncer
10 CFR Part 50.
Nore: Page 202

RG revistons are not ideat:fled as these will be consistent with the version in eHect 6 months prior to the PSAR submistal.
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Chapter 14 Outline

14.0 Verification Programs

14.1 Specific Information to be Addressed for the Initial Plant Test Program

PSAR

DCD

FSAR

The Clinch River Initial Test Program (ITP) addresses the plan for
preoperational and startup testing. The following elements of the ITP are
discussed in PSAR Section 14.1:

scope of test program, including major phases of the ITP and the overall test
objectives and general prerequisites

organizations and their general responsibilities for the development, approval,
conduct, and review of tests

methods and objectives of pre-operational and/or startup testing of plant
design features that are special, unique, or first-of-a-kind

plans for using applicable regulatory guides in initial test program (e.g.,

RG 1.68)

plans for use of available information on reactor operating experiences
overall schedule relative to expected fuel load date for developing and
conducting major phases of the test program

schedule for training of plant operating/technical staff or reference to
appropriate sections of Chapter 13

plans pertaining to trial use of plant operating and emergency procedures
during the ITP

general plans for assignment of additional personnel during each major phase
of test program, including general responsibilities, summary of
interrelationships and interfaces of responsible organizations

general qualifications and approximate schedule (relative to fuel load) for
augmenting staff personnel

DCD Section 14.1 includes a statement that the contents of this section are not
applicable to the mPower standard plant design.

FSAR Section 14.1 includes a statement that the contents of this section are
not applicable to the Clinch River FSAR.
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Chapter 14 Outline

14.2 Initial Plant Test Program

PSAR PSAR Section 14.2 includes a statement that the contents of this section are not
applicable to the Clinch River PSAR.

DCD The mPower standard plant Initial Test Program (ITP) provides information on
the plans for conducting preoperational and startup testing of structures,
systems, and components (SSCs) and design features for both the nuclear
portion of the facility and the balance of plant. The following elements of the
ITP are discussed in DCD Section 14.2:

- Summary of Test Programs and Objectives
¢ objectives for each major phase of test program
» criteria for selection of plant features to be tested
* conformance of test programs with RG 1.68, and the RGs listed in RG
1.68 that are referenced in SRP Section 14.2, including proposed
exceptions or alternatives along with justifications

- Test Procedures

e general guidance to control ITP activities

e general guidance for the review of relevant operating and testing
experience at other facilities

¢ general guidance related to the extent that test program will use plant
operating/emergency/surveillance procedures in testing

o test abstracts of SSC and unique design features that will be tested,
including objectives, tests, and acceptance criteria

- Summary description of initial fuel loading, initial criticality, low power, and
power ascension testing

- Individual test descriptions, including abstracts of planned tests to

demonstrate/verify the performance capabilities of functions:

* used for safe shutdown and cooldown of reactor under normal
conditions and for maintenance in extended shutdown period

e used for safe shutdown and cooldown under transient conditions and
postulated accident conditions and for maintenance following such
conditions

* used for establishing conformance with Safety Limits (SL) or Limiting
Conditions of Operations (LCO) in Technical Specifications (TS)

o classified as Engineered Safety Features (ESF) or used to support or
ensure operations within ESF design limits
assumed or credited in accident analysis

» used to process, store, control, measure, or limit the release of
radioactive materials.

e used in special low power testing program if relied on to provide
technical information for resolution of TMI Action ltem 1.G.1 identified as
risk significant in design-specific PRA
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14.2 Initial Plant Test Program (cont.)

DCD
(cont.)

FSAR

- Description of first-of-a-kind design features related to the mPower standard
plant, including functional test requirements and acceptance criteria

- Reference to Tier 1 for a description of the following elements of the ITP:

general description of the preoperational and power ascension test
programs.

major program documents that define how ITP will be conducted and
controlled

key elements of the ITP to ensure a COL applicant does not unilaterally
initiate changes in the conduct of the ITP

provisions to ensure test procedures and test specification are made
available to the NRC

- Identification of the following COL Information Items to be addressed by an
applicant:

summary of test program and objectives

organization and staffing

test procedures

conduct of test program

review, evaluation, and approval of test results

test records

test program’s conformance with regulatory guides
utilization of reactor operating and test experience in test program
development

trial use of plant operating and emergency procedures
initial fuel loading and initial criticality

test program schedule and sequence

individual test descriptions

The Clinch River SMR Plant ITP provides information on the plans for
conducting preoperational and startup testing of SSCs and design features for
both the nuclear portion of the facility and the balance of plant. The following
elements of the ITP are discussed in FSAR Section 14.2:

- Summary of Test Programs and Objectives

objectives for each major phase of test program

criteria for selection of plant features to be tested

conformance of test programs with RG 1.68, and the RGs listed in RG
1.68 that are referenced in SRP Section 14.2, including proposed
exceptions or alternatives along with justifications
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14.2 Initial Plant Test Program (cont.)

FSAR
(cont.)

- Organization and Staffing

description of organization and augmenting organizations that will
manage, supervise, or execute any phase of the test program, including
the authorities, responsibilities, and degree of participation of each
organization

discussion on the operating/technical staff participation in each phase of
the test program, including personnel! qualifications for management,
development, or conduct of each test phase

description of training program for personnel involved with the
preoperational and startup testing

- Test Procedures

process for development, review, and approval of test procedures,
including organizations/personnel responsibilities and how the design
organizations will participate in establishing test performance or
acceptance criteria

process for ensuring that test procedures include appropriate
prerequisites, objectives, safety precautions, initial test conditions,
methods to direct and control test performance, and appropriate
acceptance criteria

description of test procedure format consistent with RG 1.68, or
justification for any exceptions, suitable for NRC review

- Conduct of Test Program

administrative controls that will govern conduct of test phases

controls to ensure prerequisites are satisfied

methods for initiating plant modifications/maintenance determined to be
required by test program

methods that will be used to ensure retesting following
modifications/maintenance, including involvement of design
organizations in the review/approval of plant modifications
administrative controls pertaining to adherence to approved test
procedures and methods for effecting changes

- Review, Evaluation, and Approval of Test Results

measures established for review, evaluation, and approval of test results
controls to ensure notification of affected/responsible
organizations/personnel when test acceptance criteria not met as well as
controls to resolve such matters

plans to approve test data for each major test phase before proceeding
to next test phase, and approval of test data at each power test level
plateau, before increasing power
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14.2 Initial Plant Test Program (cont.)

FSAR - Test Records
(cont.) e requirements for the disposition of test procedures and data following
completion of the test program
e provisions to retain test reports that include test procedures and results
as part of the plant historical records '

- Conformance of ITP with Regulatory Guides
o table(s) providing a list of the regulatory guides used for the ITP,
including identification of any exceptions and justification for alternatives

- Utilization of Reactor Operating and Testing Experiences in the Development
of the Test Program

¢ description of program for reviewing available information on reactor
operating experience in the development of tests, including status of
program, the organizations participating and their roles, and
conclusions/findings from this review

e summary description of preoperational and/or startup testing planned for
unique or first-of-a-kind principal mPower standard plant design
features, including test method, objective, and frequency

Trial Use of Plant Operating and Emergency Procedures
* schedule for development of plant procedures, including description of
how the procedures will be tested during the ITP
¢ identification of specific operator training to be conducted during the
special low-power testing program

Initial Fuel Loading and Initial Criticality
« description of plans for initial fuel loading and initial criticality, including
the safety and precautionary measures to be established for safe plant
operation

Test Program Schedule and Sequence
e schedule, relative to fuel loading, for conducting each major phase of the
test program
o identification of tests required for individual SSCs, including their
sequence, required to be completed prior to initial fuel load
¢ schedule for development of test procedures, including timeframes the
procedures will be available for NRC review

Individual Test Descriptions
o individual abstracts of tests to be conducted for specified SSCs as
defined in DCD Section 14.2 with an identification of each test by title,
prerequisites, major plant operating conditions, and summary description
of the test method, test objectives, and acceptance criteria for each test
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14.3 Inspection, Test, Analysis, and Acceptance Criteria

PSAR PSAR Section 14.3 includes a statement that the Clinch River license
application is submitted in accordance with 10 CFR Part 50; therefore, an
ITAAC Program is not applicable and is not included in the PSAR.

DCD The mPower standard plant inspections, tests, analyses, and acceptance
criteria (ITAAC) are described in DCD Section 14.3. The following elements of
ITAAC are discussed:

- description of the bases, processes, and selection criteria used to develop
the Tier 1 information and ITAAC in the following areas:
e Structural and Systems Engineering
¢ Piping Systems and Components

Reactor Systems

Instrumentation and Controls

Electrical Systems

Plant Systems

Radiation Protection

Human Factors Engineering

Emergency Planning

Containment Systems

Physical Security Hardware

Initial Plant Test Program

Design Reliability Assurance Program

- identification of COL Information Items for an applicant to provide the
following information:
¢ site-specific ITAAC, as needed
¢ plant-specific emergency planning ITAAC not addressed in the DCD
¢ plant-specific physical security hardware ITAAC not addressed in the DCD

FSAR FSAR Section 14.3 includes a statement that the Clinch River license
application is submitted in accordance with 10 CFR Part 50, therefore an
ITAAC Program is not applicable and is not included in the FSAR.
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Clinch River Regulatory Framework Document

132

SECYs 94-084, 95-

NUREG/CR-5424

EPRI-1021415
EPRI- 1021416

SSCs may be required as
part of D-RAP

NRC Verslon
Section Submittal Document g Y Proposed Basis for | NUREG-0800 (SRP) | Regulatory Guidance ndustry CPA Information Changes to the Key lssues Related Sections
Number/Titie Requirements Section Content Section {Sea Note 1) Guidance Beyond RG 1.70 | Standard Plant Design
PSAR See Section 17.5 See Section 17.5 _ [See Section 17.5 _|See Secton 17,5 [See Section 175  [See Section 175 __|See Section 17.5___|No See Section 17.5 See Section 17.5
DCD See Secton 17.5 See Section 17.5 See Section 17.5 See Section 17 5 See Section 17.5 See Secton 17.5 See Section 17.5 NIA See Section 17.5 See Seclion 17.5
FSAR NIA N/A FSAR Section 17.1 [N/A N/A N/A N/A No N/A
171 contains 8
Quality As‘suranoe that the contents of
N this section are
During the Design .
and Construction 2ddressed in PSAR
Phases Section 17 5 and are
not applicable to the
FSAR
PSAR N/A N/A PSAR Section 17.2 [N/A N/A NIA N/A No N/A N/A
contains a slatement,
that the contents of
17.2 this section are not
M applicable for a
Q”’g‘z{ﬁ:ﬂ:’:"“ PSAR but will be
" addressed in the
Operalions Phase FSAR.
bCb See Section 17.5 See Secton 17.5 _ |See Section 17.5 _ |See Section 17.5 _ |See Section 175 |See Section 17.5 _ [See Section 7.5 |[N/A See Section 17.5 See Section 17 5
FSAR Ses Section 17 5 See Section 17.5 See Section 17.5 __|See Section 17.5__|See Section 17.5__[No See Section 17.5 See Section 17.5
173 PSAR See Section 17.5 See Seclion 17.5 See Saction 17.5 See Section 175 See Section 17 5 See Section 17.5 [See Section 17.5  [See Section 17.5 See Section 17.5 Sea Section 17.5
Quality DCD
Program FSAR
PSAR 10 CFR 50 65 None 174 RG 1.160 INUMARC 93-01 'Yes - Development [No 1) In response to the events [3.2,17.5,17 6, 19
10 CFR 50, App. B 1$G-018 EPRI-1021413 of a Relrability at Fukishima, additional
SECYs 94.084, 95- [EPRI-1021415 Assurance Program SSCs may be required as
132 EPRI-1021416 not specified n RG part of D-RAP
NUREG/CR-5424 1.70
DCD 10 CFR 50 65 None RG 1.206 17.4 RG 1.160 NUMARC 93-01 N/A N/A 1) In response to the events {32,14.3,17.5,17 6,
174 10 CFR 50, App. B 1SG-018 EPR!-1021413 at Fukishima, add.tional 19
Rellabxhly 10 CFR 52.47 SECYs 94.084, 95- {EPRI-1021415 SSCs may be required as
132 EPRI- 1021416 part of D-RAP
[
Assuianca Program NUREGICR-5424
1MC 2503
1P 65001
FSAR 10 CFR 50 65 None RG 1.206 174 RG 1.160 NUMARC 93-01 N/A No 1) In response to the events [32.17 5,178, 19
10 CFR50. App B 1SG-018 EPRI-1021413 at Fukishima, additional

Note:

R revisions are not identified as these will be consistent with the version n etfect & manths prior to the PSAR submittal
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Chapter 17 - Quality Assurance and Reliability Assurance

Clinch River Regulatory Framework Document

NRC Version
Section ‘Submittal Document Proposed Basis for | NUREG-0800 (SRP) | Regulatory Guidance tndustry CPA Information Changes to the Kay Issues Ralatad Sections
Number/Thie Requirements Sectlon Content Section (See Note 1) Guldance Boyond RG 1.70 | Standard Plant Design
PSAR 10 CFR 21 None RG 1206 17.5 RGs 126,129 [ASME NQA-1:1994 {Yes - QA Program |No None None
10 CFR 50.34 RG 1.28, Rev. 3 [ANSHISO/IEC description will be
10 CFR 50 48 RIS 2000-18 17025, 2005 based on current
10 CFR 50.54 GLs 85-06, 88-18, JANSIN452 regulatory
10 CFR 50 55a 89-02, 91-05 EPRI NP-5652, requirements
10 CFR 50.62 SECYs 94-084, 95- 1988
10 CFR 50.63 132 NIRMA TG 11-1998,
10 CFR 50.65 15-1998, 16-1998,
10 CFR 50.69 21-1998
10 CFR 50, App. A,
GDC 1
10 CFR 50, App. B
GCD 10CFR 21 None [RG 1.206 175 RGs 1.26, 1.29 [ASME NQA-1-1994 |N/A NIA Wone 123
10 CFR 50.34 RG 1.28. Rev. 3 [ANSINSO/IEC
10 CFR 50 48 RIS 2000-18 17025, 2005
10 CFR 50 54 GLs 85-06, 88-18, |EPRINP-5652,
10 CFR 50.55a 89-02, 9105 1988
175 10 CFR 50 62 SECYs 94-084,95- [NIRMA TG 11.1998,
Quatty Assurance 10 CFR 50 63 132, 05-197 15.1998, 16-1998,
Program Description 10 CFR 50 65 IMC 2502 and 2504 [21-1998
10 CFR 50 69
10 CFR 50, App A,
GDC 1
10 CFR 50, App. B
10 CFR 52.47
FSAR 10 CFR 21 None RG 1.206 17.5 RGs 18,126, 1.29, [ASME NQA-1-1994 [N/A No [None None:
10 CFR 50.34 1.33,1.37.1.155,  |ANSINSONEC
10 CFR 50 48 1.189 17025, 2005
10 CFR 50.54 RG 1.28, Rev. 3 [ANSI N45 2
10 CFR 50.55a RIS 2000-18 EPRI NP-5652,
10 CFR 50 62 GLs 85-06, 88-18, |1988
10 CFR 50.63 89-02, 91-05 NIRMA TG 11-1998,
10 CFR 50 65 SECYs 94.084, 95. |15-1998, 16-1998,
10 CFR 50 69 132 21-1998
10 CFR 50, App. A
GDC 1
10 CFR 50, App. B
PSAR 10 CFR 50 65 None RG 1.206 17.6 RGs 1.160, 1.182, [NEI96-07 Yes - N 1) In response to the events [32.4.5.54, 12,
10 CFR 50 69 1.187 INUMARC 91-06 Section 17.6 at Fukishima, additonal 134,171,172,
GL 2006-02 INUMARC 93-01 {addresses the SSCs may be required as 17.3,17.4
IP 62706 Maintenance Rule part of the Maintenance Rute
{requirements ssued Program
|subsequent to RG
170
DCD 10 CFR 50 65 None RG 1.206 17.6 RGs 1.160, 1.182,  [NEI 96-07 N/A N/A 1) In response to the events [3.2,4.5,5.4, 12,
176 10 CFR 50 69 1.187 NUMARC 91-06 at Fukishima, additional 134,171,172,
Maintenance Rule GL 2006-02 NUMARC 93-01 SSCs maybe requred as  [17.3, 17.4
SECY 05-197 part of the Maintenance Rule
IMC-2504 Program
P 62706
FSAR 10 CFR 50.65 None RG 1.206 17.6 RGs 1.160, 1.182, |NEI 96-07 [NA No 1} In response to the events |3.2, 4.5, 54,12,
10 CFR 50.69 1187 NUMARC 91-06 at Fukishima, additional 13.4,17.4,172,
GL 2006-02 NUMARC 83-01 SSCs may be required as 17.3,17.4
IP 62706 NEI 07-02A part of the Maintenance Rule
Program
Note:
RG revisions are not identified as these will be consistent with the versian in eftect 6 months prior 1o the PSAR submittal. Page 202
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CLINCH RIVER
REGULATORY FRAMEWORK DOCUMENTS

Chapter 17 Outline
17 Quality Assurance and Reliability Assurance

17.1  Quality Assurance During the Design and Construction Phases

PSAR This section provides a reference to PSAR Section 17.5 for a description of the
Quality Assurance Program during the design and construction phases of the
Clinch River SMR Plant.

DCD  This section provides a reference to DCD Section 17.5 for a description of the
Quality Assurance Program for the design phase of the mPower standard
plant and includes a COL Item for an applicant to describe the Quality
Assurance Program for site-specific design and construction activities.

FSAR FSAR Section 17.1 contains a statement that the contents of this section are
addressed in PSAR Section 17.5 and are not applicable to the FSAR.
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CLINCH RIVER
REGULATORY FRAMEWORK DOCUMENTS

Chapter 17 Outline

17.2  Quality Assurance During the Operations Phase

PSAR  Section 17.2 contains a statement that this section is not applicable to the PSAR
but will be addressed in the FSAR.

DCD This section includes a COL Item for the applicant to provide a description of
Quality Assurance Program for operational activities.

FSAR This section provides a reference to FSAR Section 17.5 for a description of the
Quality Assurance Program during the operations phase of the Clinch River
SMR Plant.
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Chapter 17 Outline

17.3  Quality Assurance Program

PSAR This section provides a reference to PSAR Section 17.5 for a description of the
Quality Assurance Program for the Clinch River SMR Plant.

DCD This section provides a reference to DCD Section 17.5 for a description of the
Quality Assurance Program for the mPower standard plant design.

FSAR This section provides a reference to FSAR Section 17.5 for a description of the
Quality Assurance Program for the Clinch River SMR Plant.
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Chapter 17 Outline

17.4 Reliability Assurance Program

PSAR

DCD

PSAR: Section 17.4 provides a description of the Design Reliability Assurance
Program (D-RAP) and the preliminary program elements as described below:

- preliminary description of D-RAP, including scope, purpose and objectives

- identification of the responsible organization for D-RAP, organizational
interfaces and responsibilities

- preliminary approach for application of D-RAP to risk-significant structures,
systems, and components (SSCs)

- preliminary listing of D-RAP SSCs

DCD Section 17.4 addresses the following information regarding the Reliability
Assurance Program for the mPower standard plant:

- description of the D-RAP, including scope, purpose and objectives

- identification of the responsible organization for D-RAP, organizational
interfaces and responsibilities

- description of the design and design change control process for configuration
management, including procedures and instructions, corrective action process,
records, and audit plans

- description of procedures and instructions for implementation of D-RAP and
how they are developed and controlled

- description of the methodology for identification of SSCs within the scope of
RAP, including the use of risk evaluations, operating experience, and an
Expert Panel to assist with identification of risk-significant SSCs

- description of the corrective action process as it applies to the SSCs within the
D-RAP scope

- description of how records related to the D-RAP are controlled and maintained

- description of the necessary measures and governing procedures to
implement audits to verify conformance of activities covered by D-RAP

- summary of the roles, responsibilities, and qualification requirements for
Expert Panel members

- a comprehensive list of RAP SSCs within the DCD scope and description of
the configuration control process for maintaining the list of SSCs
- identification of COL Information ltems for an applicant to develop and
implement a site-specific D-RAP and integrate the RAP actlvmes into plant-
specific procurement and operational programs
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Chapter 17 Outline

17.4 Reliability Assurance Program (cont.)

FSAR Same contents as mPower standard plant DCD Section 17.4 with the following
supplemental site-specific information:

- updated listing of site-specific SSCs that are risk-significant SSCs to be
incorporated in the D-RAP

- description of how the RAP is integrated into operational programs, including
the Maintenance Rule, surveillance testing, inservice inspection, inservice
testing, and QA programs; and evolution of D-RAP into an Operational RAP

- description of the performance goals for the risk-significant SSCs, and their
performance and condition monitoring

- description of processes that will continue to verify and evaluate the dominant
failure modes and associated effects for RAP SSCs during the operations
stage

- description of the graded approach to quality assurance controls for the non-
safety-related, risk significant SSCs within the RAP
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Chapter 17 Outline

17.5 Quality Assurance Program Description

PSAR

DCD

FSAR

PSAR Section 17.5 provides information regarding the establishment and
implementation of a Quality Assurance Program applicable to activities during
design, fabrication, construction, and testing of the Clinch River SMR Plant
based on the following information:

- reference to the approved TVA Nuclear Quality Assurance Plan (TVA-NQA-
PLN89-A)

- reference to the approved Quality Assurance Program of the major
organizations participating in the design and construction activities

- description of the organizational structure responsible for development of the
QA program

DCD Section 17.5 addresses the following information regarding the Quality
Assurance Program Guidance for the mPower standard plant:

- reference to the approved BWNE Quality Assurance Topical Report that
describes the Quality Assurance Program

- description of organizational structure responsible for development of the
mPower standard plant design

- identification of a COL Information ltem for an applicant to develop a Quality
Assurance Program for site-specific design activities and for plant construction
and operation

Same contents as the PSAR Section 17.5 with the following plant-specific
supplemental information:

- reference to the approved TVA Nuclear Quality Assurance Plan (TVA-NQA-
PLN8S-A) applicable for use during the design, fabrication, construction,
testing, and operation phases

- delineation of quality assurance functions between the applicant and other
organizations

- description of how the applicant will maintain responsibility for, and control
over, those portions of the Quality Assurance Program that have been
delegated

- identification of the responsible organization(s) and the process for verifying
that delegated functions are effectively implemented

- identification of major work interfaces for activities affecting quality

- description of how clear and effective lines of communication between the
applicant and its principal contractors are maintained to assure coordination
and control of the QA program
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Chapter 17 Outline

17.6 Maintenance Rule

PSAR

DCD

FSAR

PSAR Section 17.6 provides the following information regarding the
implementation of the Maintenance Rule requirements under 10 CFR 50.65:

- a regulatory commitment to establish a Maintenance Rule Program in the
FSAR

DCD Section 17.6 provides a COL Item for an applicant to provide a description
of the Maintenance Rule Program and proposed implementation milestones
necessary to meet the requirements of 10 CFR 50.65.

FSAR Section 17.6 incorporates by reference NEI 07-02A, including the
following supplemental information:

- description of the Maintenance Rule Program implementation in accordance
with NUMARC 93-01 and RG 1.160

- process for determining which plant structures, systems, and components
(SSCs) are included in the scope of the Maintenance Rule Program in
accordance with 10 CFR 50.65

- the process for determining the safety/risk significance classification of SSCs
within scope of the Maintenance Rule

- how the D-RAP SSC list will be integrated into the Maintenance Rule Program
scope

- how SSCs within Maintenance Rule scope are monitored and periodically
evaluated in accordance with 10 CFR 50.65

- the program for maintenance risk assessment and management in accordance
with 10 CFR 50.65(a)(4)

- the program for training and qualification of personnel with Maintenance Rule-
related responsibilities

- description of process for monitoring and tracking the performance and/or
condition of SSCs as they become operational prior to fuel load
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Chapter 18 - Human Factors Engineering Clinch River '] D
NRC Version
Section Submittat Regulatory Proposed NUREG-0800 (SRP) Regulatory Gukiance Industry Guidance CPA Information | Changestathe |  Related Key issues
NumberTitle Section (See Note 1) Beyond RG 1.70 | Standard Plant |  Sections
Design
180 PSAR N/A No N/A NiA N/A Yes - RG 1.70 No 6.3, 7.0, Need to address DAC/ITAAC for
Human Factors does not address 13.1,13.2, [HFE Program
Engineering HFE topics 13.5,13.6,
143 150
DCD NIA No N/A N/A N/A N/A N/A 6.3, 7.0, Need to address DAC/ITAAC for
13.1,132, {HFE Program
135,136,
143 150
FSAR N/A No N/A N/A N/A N/A No 6.3, 7.0, Need to address DAC/ITAAC for
13.1,132, |HFE Program
13.5,13.6,
143 150
18.1 PSAR  |10CFR50.54(i} No 18.0, Sections |RG 1.174, NUREG-0711 [ANSI/ANS 3.1, 1993 (R1999) - related [Yes - RG 170 No 131 None
Human Factors through (m) - related ILAA.1 and NUREG-0654, NUREG/CR-6838 |to staffing does not address
Engineering to staffing ILAAS NUREG-1791 HFE topics
(HFE) SECY-05-197, SECY-11-0098  INEI Position Paper on Control Room
Management RG 1.8, RG 1.206 Section C.IV.4 [Staffing lor Small Reactors, dated
September 23, 2011
[ANS Report, “Interim Report of the
{American Nuclear Society President's
Special Commitiee on Smalt and
Medium Sized Reactor {SMR) Generic
L Licensing Issues,” July 2010
[s]ele) 10CFR50.34(f)(3)(vii) { 10CFR50.54(m)|RG 1.206 18.0, Sections  |RG 1.174, NUREG-07 11 [ANSI/ANS 3.1, 1993 (R1999) - related NA N/A 131 Generation mPower provides initial
ILA.A.1 and NUREG-0654, NUREG/CR-6838 [to staffing minimurn staffing requirements in the|
10CFR50.54(i) ILAAS NUREG-1791 DCD submittal, demonstrates their
through (m) - refated SECY-05-197, SECY-11-0098  |NEI Position Paper on Control Room acceptability during the design
to stafling RG 1.8, RG 1.149, Staffing for Small Reactors, dated process, modifies them as required,
RG 1.206 Seclion C.iv.4 September 23, 2011 and provides justification to suppon
application for an exemption to
ANS Report, "Interim Report of the 10CFR50.54({m), if validated mPower|
/American Nuclear Society President's minimum manning is less than
Special Commiitee on Small and specified in 10CFR 50.54(m).
Madium Sized Reactor (SMR) Generic .
Licensing Issues,” July 2010
FSAR  {10CFR50.34(M)(3){vii) | 10CFR50.54(m) [RG 1.206 18.0, Seclions |RG 1.174, NUREG-0711 [ANSI/ANS 3.1, 1993 (R1998} - related NA No 131 |Generation mPower 1o develop
ILA.A.1 and NUREG-0654, NUREG/CR-6838 |lo staffing justification 1o support an applicant's
10CFR50.54(i) ILAA5 NUREG-1791 submittal of an exemption request to
through (m) - related SECY-05-197, SECY-11-0098  |NE! Position Paper on Control Room reduce Control Room Staffing, if
to staffing RG 1.8, RG 1.149, Staffing for Small Reactors, dated needed
RG 1.206 Section C.IV.4 September 23, 2011
IANS Report, "Interim Report of the
[American Nuclear Society President’s
Special Committee on Small and
Medium Sized Reactor (SMR) Generic
Licensing Issues,” July 2010
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Chapter 18 - Human Factors Engineering Clinch River Y k DA
NRC Version
Section Submittal Regulatory Proposed Regulatory |NUREG-0800 (SRP)| Regulatory Guidance Industry Guidance CPA Information | Changes tothe | Related Key Issues
Basls for Section (See Note 1) BeyondRG 1.70 | Standard Plant |  Sections
Section Content Design
18.2 Operating PSAR None No [RG 1.206 18.0, Section NUREG-0711 None Yes - RG 170 No None None
Experience 1LA.A.2 does nol address
Review HFE topics
DCcD 10CFR50.34(N(3){i) No EG 1.206 18.0, Section NUREG-0711, NUREG-0933 None NA NiA None NUREG-0800 incorrectly identifies
10CFR52 47({a){21) NAA2 10CFR52.49(a)(21) - the correct
reference is 10CFR52.47{a)(21) (see
Regulatory Requirements column}
FSAR  |10CFR50.34(f)(3)(1} No RG 1.206 18.0, Section NUREG-0711 None NA No None None
ILA.A.2
18.3 Functional PSAR None No RG 1.206 18.0, Section NUREG-0711 None Yes -RG 1.70 No None None
Requirements. ILAA3 does not address
Analysis and HFE topics
Function
Allocation oCcD None No RG 1.206 18.0, Section NUREG-0711 None NA N/A None None
ILAA3
FSAR None No RG 1.206 18.0, Section NUREG-0711 None NA No None None
ILALA3
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Chapter 18 - Human Facters Engineering Clinch River yF k D
NRC Version
Section Submitial Regulatory Proposed Regulatory |NUREG-0800 (SRP) Regulatory Guidance industry Guidance CPA Information | Changes tothe |  Related Key Issues
Basis for Section (See Nota 1) Beyond RG1.70 | Standard Plant |  Sections
Sectlon Content| Design
18.d Task PSAR  |10CFR50.54(i) No RG 1.206 18.0, Sections  [NUREG-0711 [ANSI/ANS 3.1, 1993 (R1999) - relaled |Yes - RG 1.70 No None None
Analysis through (m) - related 1.A.A4 and NUREG-0654. NUREG/CR-6838 [to staffing does not address
to staffing LAAS NUREG-1791 HFE topics
SECY-05-197, SECY-11-0098 NE| Position Paper on Control Room
RG 1.8. RG 1.206 Section C.IV 4 [Stafling for Small Reactors, dated
DI&C-ISG-05 September 23, 2011
[ANS Report, "Interim Report of the
[American Nuclear Society President's
Special Committee on Small and
Medium Sized Reactor (SMR) Generic
Licensing Issues,” July 2010
DCD 10CFR50.54(i) 10CFR50.54(m)|RG 1.206 18.0, Sections  [NUREG-0711 ANSI/ANS 3.1, 1993 (R1999) - related NA N/A None Generation mPower provides initial
through (m) - related LA A4 and NUREG-0654, NUREG/CR-6838 [to staffing minimum staffing requirements in 1he
to staffing ILAAS NUREG-1791 DCD submittal, demonstrales their
SECY-05-197, SECY-11-0098 NEI Position Paper on Control Room acceptability during the design
RG 1.8, RG 1.149, Staffing for Small Reactors, dated process, modifies them as required,
RG 1.206 Section C.IV.4 September 23, 2011 and provides justification to support
DI&C-ISG-05 application for an exemption to
[ANS Report, "Interim Report of the 10CFR50.54(m), if validated mPower]|
(American Nudlear Society President's minimum manning is less than
Special Committee on Small and specified in 10CFR 50.54(m).
Medium Sized Reactor (SMR) Generic
Licensing Issues,” July 2010
FSAR  [10CFRS50.54(i) 10CFR50.54(m) [RG 1.206 18.0, Sections  [NUREG-0711 ANSI/ANS 3.1, 1993 (R1999) - related NA No None mPower to develop
through (m) - related ILA.A 4 and NUREG-0654. NUREG/CR-6838 [to staffing justification to support an applicant's
to staffing ILAAS NUREG-1791 ittat of an ion request to
SECY-05-197, SECY-11-0098 NEI Position Paper on Control Room reduce Control Room Staffing, if
RG 1.8, RG 1.149, Staffing for Smalt Reactors, dated needed
RG 1.206 Section C.1V.4 September 23, 2011
DI&C-1SG-05
[ANS Report, "Interim Report of the
[American Nudlear Society President's
Special Committee on Small and
Mediurn Sized Reactor (SMR) Generic
Licensing Issues,” July 2010
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Chapter 18 - Human Factors Engineering

Clinch River

k D

NUREG-1792,
DI&C-ISG-02
DI&C-1SG-05

RG 1.206 - Seclions C.I1.1 and

16328

L
NRC Version
Section ‘Submittal Regulatory Proposed Regulatory |[NUREG-0800 {SRP)| Regulatory Guidance Industry Guidance CPA Information | Changes tothe | Related Key Issues
Number/Titla Section (See Note 1) Beyond RG 1.70 | Standard Ptant |  Sections
Design
18.5 Stafling and| PSAR Included in Sectlions 18.1 and 18.4
Qualificati DCD Included in Sections 18.1 and 18.4
FSAR Included in Sections 18.1 and 184
18.6 Human PSAR None No RG 1.206 18.0. Section NUREG-0711, NUREG-1792, None Yes - RG 1.70 No 19 None
Reliability ILAAS DI&C-1SG-02 does not address 6.3.1118
Analysis DI&C-1SG-05 HFE topics
RG 1.206 - Sections C.il.1 and
C.186.3.2.8
bCD 10CFRS0.34(N)(i). No LEG 1.206 18.0, Section NUREG-0711, NUREG-0800 - None NA N/A 19 None
10CFR52.47(b)1). ILAAS Chapter 19 and Section 6.3.111.19, 6.3.01.19
10CFRS52.79 NUREG-1792,
DI&C-1SG-02
DI&C-ISG-05
RG 1.206 - Sections C.I1.1 and
Cl6328
FSAR  [10CFR50.34(f)(i), No RG 1.206 18.0, Section NUREG-0711, NUREG-0800 - None NA No 19 None
NAAG Chapter 19 and Section 6.3.111.13, 6.3.111.19
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Chapter 18 - Human Factors Engineering

Section
NumberfTitle

Submittal

Regulatory

Proposed

Basis for

Section Content|

Regulatory |NUREG-0800 (SRP)
Secti

Clinch River Y

; k D

NRC Version

Regulatory Guidance
(See Note 1)

industry Guldance

CPA Information
Beyond RG 1.70

Changes to the
Standard Plant
Design

Related
Sections

Key ssues

18.7 Human-
System Interface
Design

PSAR

No

RG 1.206

18.0. Section

ILAAT

TRGs 122, 147, 162,197, 1.105

NUREG-0696, NUREG-0711,
NUREG-0700, Supplement 1 of
NUREG-0737, NUREG-0800
Appendix 18-A (Replaced Section|
3 DI&C ISG-05). NUREG-0835,
NUREG-1342, NUREG-1852,
NUREG/CR-6372,

DI&C ISG-05, DI&C 15G-02

BTP 07-19

ANSI/ANS 58.8, 1994 (R2008)
[ANSI/ANS 3.5, 2009

DCD

TOCFRS50.34(1{2)Sub
{iv),

(cv). (xvi), (xvii),
(xix), (xxi), (xxiv),
[(xxv), & (xxvii)

No

RG 1.206

18.0, Section RGs 1.22, 1.47, 1.62, 1.97, 1.105
ILAA7

NUREG-0696, NUREG-0711,
NUREG-0700, Supplement 1 of
NUREG-0737, NUREG-0800
Appendix 18-A {Replaced Section|
3 DI&C ISG-05); NUREG-0835.
NUREG-1342, NUREG-1852,
NUREG/CR-6372,

DI&C ISG-05, DI&C 1SG-02

BTP 07-18

FSAR

10CFR50.34{f)(2)Sub
sactions. {iv),
(v), (xi), (xii), {xiii),
(xv), (xvii), (xviii),
(xix), (xxi), {xxiv),
(xxv). & (xxvii)

No

RG 1206

18.0, Section

ILAA7

RGs 1.22, 1.47, 1.62, 1.97,1.105

NUREG-0696, NUREG-0711,
NUREG-0700, Supplement 1 of
NUREG-0737, NUREG-0800
|Appendix 18-A (Replaced Section
3 DI&C iSG-05); NUREG-0835,
NUREG-1342, NUREG-1852,
NUREG/CR-6372.

DI&C 1SG-05, DI&C 1SG-02

BTP 07-19

Yes - RG 1.70
does not address
HFE topics

No

[ANSIANS 58.8, 1994 (R2008)
[ANSI/ANS 3.5, 2009

NA

N/A

None

JANSIVANS 58.8, 1994 (R2008)
ANSI/ANS 3.5, 2009

NA
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Page50t6

Rev 0



Chapter 18 - Human Factors Engineering Clinch River Y k D
NRC Version
Section Submittal Regulatory Proposed Regulatory |[NUREG-0B0O (SRP)| Regulatory Guidance Industry Guidance CPAInformation | Changes tothe |  Related Key Issues
Number/Title Section (See Note 1) Boyond RG 1.70 | Standard Plart |  Sections
Design
18.8 Procedure PSAR See Chapter 13
Development
DCD See Chapter 13
FSAR See Chapter 13
18.9 Training PSAR See Chapter 13
Program
Development DCD See Chapler 13
FSAR See Chapter 13
18.10 PSAR None No RG 1.206 18.0. Section NUREG-0711, NUREG-6393 EPRI NP-3659 Yes - RG 1.70 No None None
Verification and ILAA 10 ANSI/ANS-58 6-1983 does not address
Validation HFE topics
bCcD None No RG 1.2086 18.0, Section NUREG-0711, NUREG-6393 EPRI NP-3659 NA N/A None None
ILA.A 10 ANSI/ANS-58.6-1983
FSAR None No RG 1.206 18.0, Section NUREG-0711, NUREG-6393 EPRI NP-3659 NA No None None
ILAA10 [ANSI/ANS-58.6-1983
18.11 Design PSAR None No _’EG 1.206 18.0, Section NUREG-0711. NUREG-0636 EPRI NP-3659 Yes - RG 170 No None None
Implementation 1LAA11 Supplement 1 to NUREG-0737  [ANSIJANS-58.6-1983 does not address
HFE topics
DCD None No |RG 1.206 18.0, Section NUREG-0711, NUREG-0696 EPRI NP-3659 NA NIA None None
ILAA11 Supplement 1to NUREG-0737  [ANSI/ANS-58.6-1983
FSAR None No RG 1.206 18.0, Section NUREG-0711, NUREG-0696 EPRI NP-365¢ NA No None None
ILA.A11 Supplement 1 to NUREG-0737 |ANSI/ANS-58.6-1983
18.12 Human PSAR None No RG 1.206 18.0, Section NUREG-0711 None Yes - RG 1.70 No None None
Performance ILAA 12 does not address
Monitoring HFE topics
DCD None No RG 1.206 18.0, Section NUREG-0711 None NA N/A None None
LA A 12
FSAR None No RG 1.206 18.0, Section NUREG-0711 None NA No None None
1LAA12
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Chapter 18 Outline

18.0 Human Factors Engineering

PSAR PSAR Section 18.0 provides an introduction to Subsections 18.1 through 18.12
that address the Human Factors Engineering (HFE) Program elements. The
HFE principles are incorporated into four major areas, namely, planning and
analysis, design, verification and validation, and implementation and operation.

The elements that comprise the four areas are as follows:

— Planning and Analysis:

HFE Program Management

Operating Experience Review

Functional Requirements Analysis and Function Allocation
Task Analysis

Staffing and Qualification

Human Reliability Analysis

— Design:
¢ Human-System Interface Design
e Procedure Development
- Training Program Development

— Verification and Validation:
e Human Factors Verification and Validation

— Implementation and Operation:
¢ Design Implementation
e Human Performance Monitoring

Each of these elements is addressed individually in Sections 18.1 through
18.12.

DCD DCD Section 18.0 provides an introduction to Subsections 18.1 through 18.12
that address the Human Factors Engineering (HFE) Program elements. The
HFE principles are incorporated into four major areas, namely, planning and
analysis, design, verification and validation, and implementation and operation.

The elements that comprise the four areas are as follows:

— Planning and Analysis:
¢ HFE Program Management
e Operating Experience Review
s Functional Requirements Analysis and Function Allocation
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18.0 Human Factors Engineering (cont.)

DCD e Task Analysis
(cont.) ¢ Staffing and Qualification
¢ Human Reliability Analysis

— Design:
¢ Human-System Interface Design
e Procedure Development
e Training Program Development

— Verification and Validation:
¢ Human Factors Verification and Validation

— Implementation and Operation:
e Design Implementation
e Human Performance Monitoring

Each of these elements is addressed individually in Sections 18.1 through
18.12.

FSAR Same content as the mPower standard plant DCD Section 18.1 updated to
reflect plant-specific information as applicable. Where information is not
available for an element, an implementation plan and a schedule for addressing
the element is included.
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18.1 HFE Program Management

PSAR To the extent possible, the Clinch River PSAR HFE Program Management
section incorporates by reference appropriate mPower technical reports related
to HFE. For Section 18.1 the primary technical report is the Human Factors
Engineering (HFE) Program Management Plan. A combination of references to
technical reports and PSAR discussions addresses the following topics and
goals of HFE Program:
— Goals of HFE Program
— Assumptions and constraints on designScope of HFE applicability
(including main control room, remote shutdown station, technical
support center, emergency operations center, and risk-important local
control stations)
— Identification of plant personnel affected by HFE activities (all plant
personnel who are expected to perform tasks related to plant safety are
identified)
— HFE design team and organization including:
¢ Areas of responsibility with respect to HFE program
e Placement within the overall design organization
e Authority to provide reasonable assurance that all of its area of
responsibility area accomplished and to identify problems in the
implementation of the overall plant design. Design team composition
with respect to areas of expertise

¢ Staffing in terms of job descriptions and assignments of team
personnel

— Description of the HFE process and procedures listed in NUREG-0711,
Section 2.4.3 '

— Description of means and process by which HFE issues are tracked to
resolution

— Description of means used to document issues

— Description of procedures used to define individual responsibilities for
issue identification, logging, tracking, analysis, and resolution
acceptance

— Description of how each issue is tracked to completion to ensure it is
appropriately addressed prior to fuel load

— Description of the general technical approach to address following HFE
activities including the integration and scheduling of these activities with
the overall design effort (the detailed objectives, scope, methodology,
and results of these activities are described in subsequent sections of
Chapter 18):

o Operating experience review

Functional requirements analysis and functional allocation

Task analysis

Staffing and qualifications

Human reliability analysis

Human-system interface design
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18.1 HFE Program Management (cont.)

PSAR
{cont.)

Procedure development

Training program development

Human factors verification and validation

Design implementation

Human performance monitoring

Description of the following aspects of the HFE technical program:
¢ General HFE requirements, standards, and specifications

e General HFE facilities, equipment, tools, and techniques, such as
simulators used in HFE program

Description of the objectives of the staffing and qualifications analyses,

including scope of analyses performed

Discussion of analyses for the requirements for the number and
qualification of personnel are preformed in a systematic manner that
includes a thorough understanding of task requirements and applicable
regulatory requirements

Scope includes:

e Number and qualifications of personnel, following guidance of RG
1.8 for full range of plant conditions and tasks including:

— Operational (normal, abnormal, and emergency)

— Plant maintenance and testing (including surveillances)
e Personnel to be considered includes:

— Licensed control room operators (10 CFR 55)

— 10 CFR 50.120 Personnel including:

o Non-licensed operators

Shift supervisor
Shift technical advisor
I&C technician
Electrical maintenance
Mechanical maintenance
Radiological protection technician
Chemistry technician
Engineering support personnel
— Other personnel that perform tasks directly related to plant safety
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Chapter 18 Outline

18.1 HFE Program Management (cont.)

DCD The DCD HFE Program and Scope incorporates by reference mPower
technical reports. For Section 18.1 the primary technical report is the Human
Factors Engineering (HFE) Program Management Plan. A combination of
references to technical reports and PSAR discussions addresses the following:

M000002-SECO-11-00007

Goals of HFE Program

Assumptions and constraints on design

Scope of HFE applicability (including main control room, remote

shutdown station, technical support center, emergency operations

center, and risk-important local control stations)

Identification of plant personnel affected by HFE activities (all plant

personnel who are expected to perform tasks related to plant safety are

identified).

HFE design team and organization including:

e Areas of responsibility with respect to HFE program

e Placement within the overall design organization

e Authority to provide reasonable assurance that all of its area of
responsibility area accomplished and to identify problems in the
implementation of the overall plant design. Design team composition
with respect to areas of expertise

e Staffing in terms of job descriptions and assignments of team
personnel

Description of the HFE process and procedures listed in NUREG-0711,

Section 2.4.3

Description of means and process by which HFE issues are tracked to

resolution

Description of means used to document issues

Description of procedures used to define individual responsibilities for

issue identification, logging, tracking, analysis, and resolution

acceptance.

Description of how each issue is tracked to completion to ensure it is

appropriately addressed prior to fuel load

Description of the general technical approach to address following HFE

activities including the integration and scheduling of these activities with

the overall design effort (the detailed objectives, scope, methodology,

and results of these activities are described in subsequent sections of

Chapter 18):

e Operating experience review

Functional requirements analysis and functional allocation

Task analysis

Staffing and qualifications

Human reliability analysis

Human-system interface design

Procedure development
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18.1 HFE Program Management (cont.)

DCD
(cont.)

FSAR

Training program development

Human factors verification and validation

Design implementation

Human performance monitoring

Description of the following aspects of the HFE technical program:

e General HFE requirements, standards, and specifications

e General HFE facilities, equipment, tools, and techniques, such as
simulators used in HFE program

Description of the objectives of the staffing and qualifications analyses,

including scope of analyses performed

Discussion of analyses for the requirements for the number and
qualification of personnel are preformed in a systematic manner that
includes a thorough understanding of task requirements and applicable
regulatory requirements

Scope includes:

¢ Number and qualifications of personnel, following guidance of RG
1.8 for full range of plant conditions and tasks including:

— Operational (normal, abnormal, and emergency)
— Plant maintenance and testing (including surveillances)
e Personnel to be considered includes:
— Licensed control room operators (10 CFR 55)
— 10 CFR 50.120 Personnel including:
¢ Non-licensed operators
Shift supervisor
Shift technical advisor
I&C technician
Electrical maintenance
Mechanical maintenance
Radiological protection technician
Chemistry technician
Engineering support personnel
— Other personnel that perform tasks directly related to plant
safety
Identification of applicable design acceptance criteria (DACs)

Same contents as the mPower standard plant DCD Section 18.1 updated to
reflect plant-specific information as applicable, and a commitment to close all
applicable DACs prior to issuance of OL ‘
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18.2 Operating Experience Review

PSAR

DCD

The Clinch River HFE Operations Experience Review (OER) incorporates by
reference the related mPower technical reports. For Section 18.2 the primary
technical report is the HFE Operating Experience Plan. A combination of
references to technical reports and PSAR discussions addresses the topics and
goals of OER Program. The PSAR includes a commitment to provide additional
OER information in the FSAR.

The DCD Operations Experience Review incorporates by reference the mPower
technical reports. For Section 18.2 the primary technical report is the HFE
Operating Experience Plan. A combination of reference to applicable technical
reports and the DCD discussion covers the following topics:

Description of the operating experience review and how it is used to
identify HFE-related safety issues including:

e Objectives and Scope

e Methodology

e Results

Description of the objectives of the OER process and scope of the

analyses performed including OER analyses related to the following

topics:

e Predecessor plant(s) and systems

Experience in industries with applicable systems

Industry HSI experience

Risk-important human actions (HAs)

Specifically identified industry issues

Issues identified by plant personnel

¢ |ssue resolution

Description of the administrative procedures for evaluating operating,

design, and construction experience, and for ensuring the applicable

industry experiences will be provided in a timely manner to those
designing and constructing the plant as required by 10 CFR 50.34(f)3)(i)

Identification of previous or predecessor design/plant that is used as part

of the design basis (if applicable). If there is more than one predecessor

plant/design, the role of each is clearly defined.

e Describe how HFE-related problems and issues for each
predecessor plant/design are identified and analyzed to avoid
problems in the new design

e Address how positive features of previous plants/designs are
identified, evaluated, and retained

e Address human factor issues related to predecessor plants.

M000002-SECO-11-00007 Page 7 of 24 Rev. 0



CLINCH RIVER
REGULATORY FRAMEWORK DOCUMENTS
Chapter 18 Outline

18.2 Operating Experience Review (cont.)

DCD — For Risk-Important Human Actions (HAs):
(cont.) e Identify HAs in predecessor plants and determine if they remain risk
important in new design

e For applicable HAs, identify the scenarios where HAs are relied upon
during plant operations and state whether the actions are
successfully completed, noting design aspects that help ensure
success, or if errors resulted from HA, identify insights for
improvement in human performance

o  Where HAs for new plant are different from predecessor plant,
identify operational experience related to the different HAs

¢ Identify HAs from OER that require special attention during design,
noting insights that would be beneficial during HFE design and
implementation

— For HFE Technology, describe:
e Operating experience associated in the design
e For new technology, obtain and describe experience from
applications of the new technology, even if not from predecessor
plant
—~ For recognized industry issues, describe how the design addresses
recognized HFE issues, including issues in the following categories
(experience in these areas since 1996 is reviewed as appropriate):

USI and GSI
TMI issues
NRC Generic Letters and Information Notices

Reports issued by the NRC Office for Analysis and Evaluation of
Operational Data

e |ow power and shutdown operations
e Operating plant event reports

— Issues identified by plant personnel interview conducted during the OER,
to determine OE related to predecessor plants and systems are
described, and information summarized as it relates to plant operations
and HFE design areas listed in NUREG-0711, Section 3.4.1(4)

— Description of how OER issues are entered into HFE tracking system
(Issue Analysis, Tracking, and Review)

— A summary of the results of the OER, including:

e Source of materials

e Sample of OER-identified issues along with resolution
— Reference to the database where issues are maintained
— Identification of applicable DACs
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18.2 Operating Experience Review (cont.)

FSAR Same contents as the mPower standard plant DCD Section 18.3 updated to
reflect plant-specific information as applicable, and a commitment to close all
applicable DACs prior to issuance of OL
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18.3 Functional Requirements Analysis and Function Allocation

PSAR The Clinch River PSAR Section 18.3 incorporates by reference mPower
technical reports related to HFE. The primary technical report for this section is
the Functional Requirements Analysis (FRA) Implementation Plan. The PSAR
references the applicable technical reports and identifies a commitment to
provide the details of the completed FRA and Function Allocation in the FSAR.

DCD The DCD Functional Requirements Analysis and Function Allocation section
incorporates by reference mPower technical reports related to HFE. The
primary technical report for this section is the Functional Requirements Analysis
Implementation Plan. References to appropriate technical reports and DCD
discussions in Section 18.3 address:

~ Functional Requirements Analysis to include a description of objectives
of functional requirements analysis and the scope of analysis performed

e Objective is to document that allocation of functions to human and
systems resources is allocated in a manner to take advantage of
human strengths and avoid human weaknesses.

e Scope includes identification and analyses of functions that must be
performed to satisfy safety objectives.

— Function Allocation Analysis describes objectives of function allocation
analysis and scope of analysis performed

e Scope includes analysis of requirements for plant control and
assignment of control functions to

— Personnel
— System elements (e.g., automatic control or passive systems)
— Combination of personnel and system elements '
— Methodology for functional requirements analysis includes:

* Description of methodology used to perform functional requirements
Analysis

e Description of how functional requirements analysis will be kept
current over the life of the plant

e Description of functions and systems with comparison to reference
plants/systems

e For each safety function, clear definition of the set of plant system
configurations or success paths for or capable of carrying out
function

Description of each high-level function and related parameters

¢ Documentation of technical basis for modification to high-level
functions in the new design (compared to predecessor design)

e Description of functional requirements analysis to show following
criteria are met:

— All high-level functions necessary to achieve safe operation are
identified
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18.3 Functional Requirements Analysis and Function Allocation (cont.)

DCD — All requirements of each high-level function are identified
(cont.) — Methodology for Function Allocation Analysis including:
* Description of methodology used to perform functional allocation
analysis

e Description of how the function allocation will be kept current over
the plant’s life cycle

* Provide documented technical bases for all function allocations
including:
— Allocation criteria
— Rationale
— Analysis

¢ Description of how OER is used to identify needed modifications to
function allocation

¢ Description of primary allocations to personnel as well as
responsibilities if personnel assume manual control in event of
automatic system failure

e Description of verification of function allocation to show allocation of
functions results in a coherent role for plant personnel

—~ Summary of the results of functional requirements analysis and function

allocation. Summary includes discussion of;

e Results of analyses using methodology discussed above.

¢ Final safety functions along with analyses used to obtain those
functions

* Final plant function allocations along with analyses used to obtain
those function allocations.

¢ Reference to reports that contain more detailed analyses (if
applicable)

— Identification of applicable DACs

FSAR Same contents as the mPower standard plant DCD Section 18.3 updated to
reflect plant-specific information as applicable, and a commitment to close all
applicable DACs prior to issuance of OL
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18.4 Task Analysis

PSAR The Clinch River PSAR'’s Task Analysis section incorporates by reference
mPower technical reports related to HFE. The primary technical report for this
section is the Task Analysis Implementation Plan. The PSAR includes a
commitment to the mPower technical report, and indicates that further
information will be provided in the FSAR.

DCD The DCD Task Analysis section incorporates by reference mPower technical
reports related to HFE. For Section 18.4 the primary technical report is the Task
Analysis Implementation Plan. Reference to the applicable technical reports
addresses the following program aspects:

Description of objectives and scope of task analysis including:

e Assumptions

¢ Bounding Conditions

Scope description addresses:

e How representative and important operations, maintenance, test,
inspection, and surveillance tests are selected

e How range of operating modes included in analyses is selected

Description of the use of PRA/human reliability analysis (HRA) for the

identification of risk-important HAs, including monitoring and backup of

automatic actions

Description of methods used to analyze tasks including:

¢ Means by which high-level descriptions are developed into detailed
task requirements

e Methods used to describe tasks and illustrate their relationship

¢ Methods used allocate tasks to members of operating crew

e How the skills necessary for task performance are determined

Description of the minimum inventory of human-system interfaces (i.e.,

alarms, controls, and displays) needed to implement the plant’s

emergency operating procedures, bring the plant to a safe condition, and

to carry out those operator actions shown to be risk important by the

PRA (in accordance with DI&C-ISG-05 (ltem 2))

Description of methodology and criteria used to identify a minimum

inventory of alarms, controls, and displays and the Human Factors and

1&C criteria used to identify this minimum inventory

Summary of results of task analysis, including identification of where and

how the detailed results are documented

Description of how the task analysis results are used as input to the

design of HSIs, procedures, and training programs

Description of the iterative nature of staffing analysis and how initial

staffing goals are/have been reviewed and modified as the analyses with

other HFE elements are/were completed

Analysis and justification for exemption from 10 CFR 50.54 (i) through

(m) requirements
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18.4 Task Analysis (cont.)

DCD — A summary including:
(cont.) e Results of analyses obtained using methodology discussed above
e Sufficient detail to permit understanding how the methodology is
implemented to provide results
— Final minimum staffing levels for all personnel identified in above scope
— Reference to additional reports as applicable
— ldentification of applicable DACs

FSAR Same contents as the mPower standard plant DCD Section 18.4 updated to
reflect plant-specific information as applicable, and a commitment to close all
applicable DACs prior to issuance of OL
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18.5 Staffing and Qualification

PSAR PSAR Section 18.5 related to the Clinch River Staffing and Qualification plans is
addressed as part of HFE Program Management Plan and Task Analysis as
discussed in PSAR Sections 18.1 and 18.4.

DCD DCD Section 18.5, Staffing and Qualification, for the mPower standard plant
design is addressed as part of HFE Program Management Plan and Task
Analysis as discussed in DCD Sections 18.1 and 18.4.

FSAR Same contents as the mPower standard plant DCD Section 18.5 updated to
reflect plant-specific information as applicable
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18.6 Human Reliability Analysis

PSAR The Clinch River PSAR Section 18.6 contains a commitment to implement the
mPower Technical Report, Human Reliability Implementation Plan, and address
additional aspects of the Human Reliability Analysis (HRA) in the FSAR.

DCD

DCD Section 18.6 addresses the following aspects of the HRA by a combination
of reference to the technical report, Human Reliability Implementation Plan,
including:

Description of the objectives of the use of HRA in the HFE program
In conjunction with Section 19, this section will discuss how HRA/PRA
results have been incorporated into other activities of the HFE program
so that risk-important HAs have been thoroughly addressed in plant
design
Description of the use of PRA/HRA to identify risk-important HAs
including:
e Various portion of the PRA considered in determining HAs including:
Level 1 (core damage)
Level 2 (release from containment)
Post-core damage actions
Internal and external event portions of the PRA
— Low power and shutdown PRA
Description of:
e Importance Measures
HRA sensitivity analyses .
Threshold criteria (with bases) used for risk-important HAs
Human actions related to passive systems and computer-based HSIs
Methodology by which PRA/HRA results and risk-important HAs are
addressed by HFE design team to minimize likelihood of operator
error and provide for error detection and recovery
e Process with which HRA assumptions are validated during HFE
design process
Description of the minimum inventory of human-system interfaces (i.e.,
alarms, controls, and displays) needed to implement the plant’s
emergency operating procedures, bring the plant to a safe condition, and
to carry out those operator actions shown to be risk important by the
PRA (in accordance with DI&C-ISG-05 (ltem 2))
A list of risk-important HAs and summary of how the HAs and associated
tasks and scenarios are addressed during design process to ensure HAs
are supported by design and within human performance capabilities
Discussion of results of the validation of HRA assumptions, and, as
necessary, reference to reports that contain more detailed analyses
Identification of applicable DACs

FSAR Same contents as the mPower standard plant DCD Section 18.6 updated to
reflect plant-specific information as applicable, and a commitment to close all
applicable DACs prior to issuance of OL
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18.7 Human-System Interface Design

PSAR The Clinch River PSAR HSI Design section incorporates by reference mPower
technical reports. For Section 18.7 the primary technical report is the Human
System Interface Implementation Plan. The PSAR commits to the
implementation of the applicable technical reports and to provide further
information in the FSAR.

DCD The DCD HSI Design section incorporates by reference mPower technical
reports. The primary technical report for this section is the Human System
Interface Implementation Plan. The DCD references the appropriate technical
reports. References to technical reports and the section content addresses the
following topics of HSI Design:
— Description of the HSI design process and scope, through the
systematic application of HFE principles and criteria, including
translation of function and task requirements into detailed design of:

e Alarms
e Displays
e Controls

e Other aspects of HSI

— Description of the process by which HSI design requirements are
developed, and HSI designs identified and refined

— HSI Design Inputs - Identification of source of information used as input
to HSI design

— Concept of Operations — Description of operations used as basis for HSI
design including:
e Crew composition

Roles and responsibilities of individual crewmembers

Personnel interaction with plant automation

Use of control room resources

Methods to ensure good coordination of crewmember activities

— Functional Requirements Specification — description of functional
requirements for HSI resources

— HSI Concept Design

e Overview of the basis for the design that includes conceptual
designs that are considered or predecessor designs that are used

— HSI Detailed Design and Integration

e Description of HSI style guide including: scope, technical contents,
procedures for use, and guide development and maintenance

¢ Discussion of the following:
— How design supports personnel in monitoring and controlling
plant while minimizing interface demands
— How design addresses safety parameter display system (SPDS)
referenced in 10CFR50.34(f)(2)(iv)
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18.7 Human-System Interface Design (cont.)

DCD — How design minimizes probability of error for risk-important HAs
(cont.) and provides error detection
— Basis for allocation of HSI functions to Main Control Room or
LCS

— Basis for control room layout and organization of HSls
— How control room supports a range of anticipated staffing
— How HSI characteristics mitigate excessive fatigue

— How HSI characteristics support human performance under full
range of environmental conditions

— Means of inspection, maintenance, tests, and repair of HSI
without interference with control room tasks

— HSI Tests and Evaluations — Description of tests and evaluations
performed of HSI design/integration including:

e Types of activities (trade-off evaluations and performance based
tests) identifying factors in evaluating, selection criteria, results
objectives and results

¢ Methodology including test beds, performance measures and
criteria, study participants, test design, and data analysis

e Description of the use of the test results and evaluations, including
specifically how identified problems/issues are resolved

— Description of the final HSI design addressing the considerations of the
following:
e Overview of HSI Design and Key Features
— Description of the overall design concept and rationale including:

e Main control room
¢ Remote shutdown facility
e ICS
¢ Key features of the design (information display, “soft”

controls, computer based procedures, alarm processing,
control room layout)

e Computer based procedures in accordance with DI&C-ISG-
05 (item 1)

e Safety Aspects of the HSI — coordinate with Section 7 and describe
plant —specific implementation of following safety aspects:

— Safety function monitoring

— Periodic testing of protective system actuations
— Bypassed and inoperable status indication

— Manual initiation of protective actions

— Instrumentation to assess plant and environmental conditions
(post accident)

— Setpoints for safety-related instrumentation
— HSIfor TSC & EOF
— Minimum inventory of fixed position alarms, controls, and
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18.7 Human-System Interface Design (cont.)

DCD displays

(cont.) e HSI Change Process — description of process after plant operation
for:
— HSI modification and updating
— Temporary HSI changes
— Operator defined HSI
— Description of procedures for operator-initiated changes to HSI
— Description of criteria used to determine when HSI

change/modification requires formal engineering change process
— Identification of applicable DACs

FSAR Same contents as the mPower standard plant DCD Section 18.7 updated to
reflect plant-specific information as applicable, and a commitment to close all
applicable DACs prior to issuance of OL
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18.8 Procedure Development

PSAR PSAR Section 18.8 related to Clinch River Procedure Development is
addressed in Chapter 13.

DCD DCD Section 18.8, Procedure Development, for the mPower standard plant is
addressed in Chapter 13.

FSAR Same contents as the mPower standard plant DCD Section 18.8 updated to
reflect plant-specific information as applicable

18.9 Training Program Development

PSAR PSAR Section 18.9 related to Clinch River Training Program Development is
addressed in Chapter 13.

DCD DCD Section 18.9, Training Program Development, for the mPower standard
plant is addressed in Chapt_er 13.

FSAR Same contents as the mPower standard plant DCD Section 18.9 updated to
reflect plant-specific information as applicable

M000002-SECO-11-00007 Page 19 of 24 Rev. 0



CLINCH RIVER
REGULATORY FRAMEWORK DOCUMENTS
Chapter 18 Outline

18.10 Verification and Validation

PSAR The Clinch River PSAR Section 18.10 incorporates by reference mPower
technical report, HFE Verification and Validation (V&V) Implementation Plan,
and includes a commitment to provide additional information in the FSAR.

DCD DCD Section 18.10 describes the following:

~ VA&V activities to confirm HSI conforms to HFE design principles,
enables personnel to perform tasks to achieve plant safety/operational
goals. Scope of V&V includes main control room, remote shutdown
panel, and local stations associated with risk-informed HAs.

— lIdentification of which aspects of plant HFE are included in the HSI task
support verification, HFE design verification and integrated system
validation

— V&YV of manual operator actions that are credited for safety I&C common
cause failure, if any, based on the final analysis of diversity and defense-
in-depth

— Methodology addresses:

e Operational Conditions Sampling including:
— Conditions that are representative of the range of events
encountered during plant operation

— Characteristics expected to contribute to system performance
variation

— Safety significance of HSI components
¢ Design Verification providing description(s) of:
— Inventory of all HSI components associated with personnel tasks
for operational conditions within scope of V&V

— HSI task support verification used to verify that HS| provides all
of the alarms, information, and control capabilities required

— HFE methods and appropriate used to verify that characteristics
of the HSI, and the environment in which it is used, conform to
HFE guidelines

— How evaluation criteria are developed and how human
engineering discrepancies (HEDs) are identified

¢ Integrated System Validation

— Evaluation of integration of hardware, software, and personnel
elements supporting safe operation of the plant

— Description of the methods for including following aspects of
validation methodology:

e Test Objectives
Validation test beds
Plant personnel
Scenario definition

Performance measurement (characteristics, selection,
criteria)
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18.10 Verification and Validation (cont.)

DCD e Test design
(cont.) o Data analysis and interpretation
e Conclusions
— Description of how HEDs are identified during validation
e Human Engineering Discrepancy Resolution
— Description of the process by which HEDs are prioritized and
resolved
— Identification of design changes made for HEDs along with
current status
— For HEDs requiring design change, description of V&V
evaluation criteria and compliance
— Summary of the V&V results including:
¢ Identification & resolution of HED
o Clear identification of V&V criteria that can’t be evaluated until after
fuel load, when V&V will be performed, and how it will be
communicated to NRC
¢ Information on how detailed results are documented and how they
can be accessed by NRC staff
- Identification of applicable DACs

FSAR Same contents as the mPower standard plant DCD Section 18.10 updated to
reflect plant-specific information as applicable, and a commitment to close all
applicable DACs prior to issuance of OL
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18.11 Design Implementation

PSAR

DCD

PSAR Section 18.11 describes the programmatic method that will be used for
design implementation. The Clinch River PSAR incorporates by reference the
mPower technical report, HFE Design Implementation Plan, and identifies a
commitment to provide additional information in the FSAR.

DCD Section 18.11 provides a description of the objectives and scope of design
implementation including:

How verification that as-built conforms to V&V design from HFE design

process

Objectives and scope of design implementation. Scope includes:

e V&YV of design aspects that can’t be completed in HSI V&V

e Confirmation that as-built HSI, procedures, and training conform to
approved design

e Confirmation that all HFE issues in tracking system are addressed

Description of the design implantation including:

¢ How aspects of design not addressed in V&V will be evaluated

e How the final as-built HSIs, procedures and training will be compared
with detailed design to verify they conform to design resulting from
HFE design process and V&V activities
Process for correcting identified discrepancies
Justification for not changing design features that cause
discrepancies

e Process for ensuring HFE-related issues are documented, tracked,
and resolved

Description of final documentation that will be developed to show

successful completion of the Section 18.11 activity “Design

Implementation”

Identification of applicable DACs

FSAR Same contents as the mPower standard plant DCD Section 18.11 updated to
reflect plant-specific information as applicable, and a commitment to close all
applicable DACs prior to issuance of OL
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18.12 Human Performance Monitoring

PSAR

DCD

M000002-SECO-11-00007

PSAR Section 18.12 documents a human performance monitoring strategy for
determining no significant safety degradation occurs due to changes made to
the plant over time. This section contains a commitment to discuss the human
performance monitoring program in the FSAR.

The DCD Section 18.12 provides the following:

Description of the objective and scope of the human performance
monitoring program. The program description addresses how the
program provides reasonable assurance of how the following criteria are
met:

Design can be effectively used by personnel, including within control
room, and between control room and LCS and support centers
Changes to HSIs, procedures, and training do not have adverse
effects on personnel performance

HA can be accomplished within established time and performance
criteria

Acceptable level of performance established during integrated
system validation is maintained

Description of methodology for human performance monitoring
including:

Human performance monitoring strategy

How it trends human performance relative to changes implemented

after startup

How it demonstrates that performance is consistent with that

assumed in the various analyses conducted to justify changes

How the following criteria are met:

— HAs are monitored commensurate with their safety importance

— Feedback of information and corrective actions are accomplished
in a timely manner

— Degradation in performance can be detected and corrected
before plant safety is compromised

— Auvailable information that most closely approximates
performance data in actual conditions is used when plant or
personnel performance under actual design conditions is not
readily measurable

— How the program provides for specific:
e (Cause determination
e Trending of performance degradation and failures

Determination of appropriate corrective actions

Description of the documentation to be maintained after the program is
implemented
Identification of applicable DACs
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18.12 Human Performance Monitoring (cont.)

FSAR Same contents as the mPower standard plant DCD Section 18.11 updated to
reflect plant-specific information as applicable, and a commitment to close all
applicable DACs prior to issuance of OL
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Chapter 19 - Prabapilistic Risk Assessment and Severe Actident Evaluation

Clinch River Regulatory Framework Document

NRC Version
Section Bubminal | Regulatory Requirements | Proposed Ragulstory Basls for S8ection Content NUREG-0800 (SRP} Regulatory Guidance Indusltry CPA Information Changes to the Related Key Issues.
Number/Title Document Exemptions Sectlon {Ssa Note 1} Guidance Beyond RG 1.70 Standsrd Plant Sectlons
Qesign
PSAR |10 CFR 50.38(0( 1)} None [RG 1206-C 119 60 [Re 1174 ASMEJANS RA-5-2008 _ |Yes - Provide PRA No None _|Commitments 1o the
RG 1.200 RA-83-2009 based INRC with regard to
[Note: PSAR Section 19.0 wil provide description SECY-90-016 and 6726/90 SRM ANSI-58.21 -2007 on current [PRA standards will
of plans 1o prepare a plant-speciilc PRA as SECY-93.087 and 7/21/93 SRM regutatory guidance be based upon
aiscussed in the NRC's 1731/11 Responss to the SECY-96-128 and 11597 SRM guidance endorsed in
TVA Key Assumphions Letters daled 11/5/10 and SECY-97-044 and 6730/97 SRM RG. BTPs, and SRP
1212210, INRC Poticy Statement on Severa Reaclor Accidents Regarding sections issued 6
[Future Designs and Existing Plants (SOFR32138) months prior 1o the
INRC Policy Statement on Safety Goals for the Operations of submittal of the
Nuclear Powsr Plants (51FR28044) PSAR
INRC Policy Statsment on Nuclaar Power Plant Standardization
(52FR34884)
INRC Policy Statement on Regutation of Advanced Nuclear
[Power Plants (S9FR35461)
INRC Policy Statemant on Use of Nuctear PRA Methods in
[Nuciear Regulatory Activities (60FR42622)
BCO |10 CFR 5247(8) Nore  |RG 1206 - G119 50 RG 1.174 ASMEJANS RA-S-2008 NA A None |Commaments fo the
10 CFR 50.34(1)(1)(i) RG 1.200 ASME/ANS RA-Sa-2009 INRC with regard to
10 GFR 52.47()(23) SECY-90-016 and 6126190 SRM ANSI-58 21-2007 PRA standards will
10 CFR 52 47(a)(27) SECY-83.087 and 7/21/93 SRM INEI 0002 be based upon
SECY-96-128 and 1/15/97 SRM quidance endorsed in
190 SECY-07.044 and 6/30/97 SRM RGs. BTPs, and SRP
Probabilistic NRC Policy Statement on Severe Reactor Accidents Regarding sections issued 6
Risk Future Designs and Exisling Plants (S0FR32138) months prior to the
Assessment NRC Policy Statement on Safety Goals for the Operations of submittat of the
and Severe Nuclear Power Plants (51FR28044) PSAR
Accident INRC Policy Statemant on Nuclear Power Plant Standardization
Evaluation (s2FR34884)
INRC Policy Statement on Regulation of Advanced Nuclear
[Power Plants (S9FR35461)
INRC Policy Statement on Use of Nuclear PRA Methods in
Nuciear Reguiatory Activities (B0FR42622)
FSAR |10 CFR 50 34(0(11) Nore  |RG 1.206 - G119 150 RG 1.174 ASME/ANS RA-S-2008 NA No None _|Commdments fo the
19.1 RG 1200 |ASME/ANS RA-Sa-2009 INRC wath regard to
[SECY-90-016 and 6/26/90 SRM ANSI-58 212007 PRA standards will
SECY-93-087 and 7/21/93 SRM NE} 00-02 be based upon
[SECY-96-128 and 1/15/97 SRM lquidance endorsed in
[SECY.97.044 and 6/30/97 SRM RGs. B1Ps, and SRP
INRC Policy Statement on Severe Raactor Accidents Regarding sections issued 6
Future Designs and Exssting Plants (SOFR32138) . months prior to the
INRC Policy Statement on Safety Goals for the Operations of submitial of the
Nuclear Powar Plants (51FR28044) Psar
INRC Policy Statement on Nuclear Power Plant Standardization
(52FR34884)
INRC Policy Statement an Regutation of Advanced Nuclear
Pawar Plants (SSFR35461)
INRC Policy Statement on Uss of Nuclear PRA Mathods in
Nuclear Regulatory Actrvilies (60FR42622)

Note.

RG revisions are not identified as these wilt e cansistent with the versions in effect 6 months prior (o the PSAR submittal,
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Chapter 19 - Probabitstic Risk Assessment and Severe Accident Evaluation

Clinch River Regulatory Framework Document

NRC Version
Section Submiial | Reguiatory Requirements | Proposad Reguiatory Bash for Secion Content 'NUREG-G800 (SRP} Reguiatory Guidance Tnduatry CPAInformation | Changes tothe | Related Key aves
NumberTTitle | Docurnent Exemptions Section (Ses Note 1} Guidsnee BeyondRG 1.70 | Standard Plant [  Sections
Design
19.1 PSAR |10 CFR 50 34{N(1)(1) None  |RG 1208-C.I.19 190 {RG 1.173 ASME/ANS RA-5-2008  |Yes - Provile PRA No 32 Nona
Probablistic RG 1.200 RA-52-2009 |i based 39
Risk [Note: PSAR Section 19 1 will prowide an overview SECY-80-016 and 6/26/90 SRM ANSI-58 21 -2007 on current 16.1
Assessment of plans to prepare a plant-speciic PRA as [SECY-93-087 and 7/21/93 SRM NE! 00-02 regulatory guxdance 174
discussed in the NRC's 1/31/11 Response to the [SECY-98-128 and 1/15/97 SRM
TVA Key Assumplions Letters dated 11/5/10 and [SECY-97-044 and 6/30/97 SRM
12122110, INRC Policy Statement on Severe Reactor Accidents Regarding
Future Designs and Exisiing Plants (S0FR32138) .
INRC Policy Statement on Safety Goats for the Operalions of
Nuclear Power Plants (51FR28044)
NRC Poficy Statement on Nuclear Power Plant Standardization
(52FR34884)
NRC Poficy Statement on Regulation of Advanced Nuclear
Power Plants (59FR35461}
NRC Policy Statement on Use of Nuclear PRA Methods in
Mﬂlsar Regutatory Actvilies (B0FR42622)
DCD |10 CFR 52 47(8) None  |RG 1.206-C.L19 190 RG 1.174 ASMEJANS RA-5-2008 NJA NIA 32 None
10 CFR 50 34(A(1)(1) 19.1 RG 1.200 [ASME/ANS RA-Sa-2009 39
10 CFR 52.47(a)(23) [SECY-90-016 and 6726/90 SRM ANSI-58 21 -2007 161
10 CFR 52 47(a)(27) SECY-93.087 and 7/21/93 SRM NE1 00-02 174
[SECY-96-128 and 1/15/97 SRM
[SECY-97-044 and 6/30/97 SRM
INRC Policy Statement on Severs Reactor Accidents Regarding
Future Designs and Existing Plants (S0FR32138)
INRC Policy Statement on Safety Goals for the Operations of
Nuclaar Power Plants {51FR28044)
INRC Policy Statement on Nuclear Power Plant Standardization
(52FR34884)
INRC Policy Statement on Regulation of Advanced Nuctear
Power Piants (S9FR35461}
INRC Policy Statement on Usa of Nuclear PRA Methods in
Nuclear Reguiatory Activiies (60FR42622)
FSAR |10 CFR 50 34(N(1101) None  |RG 1206 - CJ.19 190 RG 1.174 ASMEJANS RA-5-2008 NA No 32 None
19.4 RG 1200 [ASME/ANS RA-Sa-2009 3.9
SECY-50-016 and 6/26/90 SRM ANSI-58.21 -2007 161
[SECY-93-087 and 7/21/93 SRM NEI 00-02 174
ISECY-96-128 and 1/15/97 SRM
SECY-97-044 and 6/30/97 SRM
INRC Poficy Statement on Severe Reactor Accidents Regarding
Future Designs and Existing Plants (S0FR32138)
NRC Poilcy Statement on Salety Goats for the Operations of
Nuclear Power Plants {51FR28044) .
NRC Policy Statement on Nuclear Power Ptant Standardization
(52FR34884)
INRC Poticy Statement on Regulation of Advanced Nuclear
Power Plants (59FR35461)
[NRC Policy Statement on Use of Nuclear PRA Methods in
[Nuclear Regulatory Actvilies (60FR42622)
Page2ots
Note:
RG revisions are not identified as these will be consistent with the versians in effect & months prior Lo the PSAR submuttal.
Rev. 1
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Chapter 19 - Probabllistc Risk Assessment and Severe Accident Evaluaton

Submicial | Reguiatory Requirements |

Regulkiory Basts for Section Cortent

Cinch River Regulatory Framework Document

NRC Version

‘Saction
NumberiTitle | Document

Froposed
Exemptions.

'HURE G-0800 {SRP}
Section

‘Regutatory Guidance
(See Note 1)

Tndustry
Guidance

TPA Information
Beyond RG 1.70

Changea 1o the
Standard Plant

Retated

Key soas

PSAR |10 CFR 50.34(f){1)(i) None

* |of ptans to address severs accident issues and

RG 1206 -C.1.19
Note: PSAR Section 19 2 will provide an overview
inclixde a raference (o the Environmental Report

for a description of the methodology and crieria to
be used for developing severe accident

design {SAMDA) as
discussed in the NRC's 1/31/11 Response to the
TVA Key Assumptions Letters dated 11/5/10 and
122210

1RG 1.174
RG 1.200
SECY-90-016 and 6/26/90 SRM
SECY-93-087 and 7/21/93 SRM
[SECY-96-128 and 1/15/97 SRM
SECY-97-044 and 6/30/97 SRM

Future Designs and Exsting Plants (50FR32138)

NRC Policy Statement on Safety Goals for the Operations of
Nuciear Power Plants (51FR28044)

INRC Policy Statement on Nuclear Power Plant Standardization
(52FR34884)

INRC Policy Statement on Regulation of Agvanced Nuclear
Powar Plants (S9FR35461)

NRC Policy Statament on Use of Nuclear PRA Methods in
Nuclear Regulatory Activities (60FR42622)

INRC Policy Statement on Sevare Reactor Accidents Regarding

Yes - Provide PRA
information based
on current

reguiatory guidance

No

32

16.1
174

None

10 CFR 5155

10 CFR 52 47(8)

10 CFR 50.34(0(1)(i)
10 CFR 52 47()(23)
10 CFR 52 47(a)(27)

None

192
Savare Accidant]
Evatuation

FSAR

RG 1206 -C1.19

190
19.1

RG 1.200

[SECY-90-016 and 6/26/90 SRM

[SECY-93-087 and 7/21/93 SRM

[SECY-96-128 and 1/15/97 SRM

[SECY-97-044 and 6/30/97 SRM

NRC Policy Statement on Severs Reactor Accidents Regarding
[Future Designs and Existing Plants {SOFR32138)

[NRC Policy Statement on Safety Goals for the Operations of
Nuclear Power Plants (51FR28044)

INRC Policy Stalement on Nuclear Power Plant Standardization
(52FR34884)

INRC Policy Stalement on Regulation of Advanced Nuclear
Power Plants (59FR35461)

NRC Policy Statement on Use of Nuclear PRA Methods in
Nuclear Regulatory Activities (60FR42622)

None

N/A

N/A

32

161
174

None

10 CFR 50.33(0{1 1)

None RG 1206 -C.1.19

19.0
19.1

RG 1.174

RG 1200

SECY-50-016 and 6/26/90 SRM

SECY-93-087 and 7/21/93 SRM

SECY-96-128 and 1/15/97 SRM

SECY-07-044 and 6/30/97 SRM

INRC Policy Statement on Severe Reactor Accidents Regarding
Future Designs and Existing Plants (S0FR32138)

INRC Policy Statament on Safety Goals for the Operations of
Nuclear Power Planis (51FR28044)

INRC Policy Statement on Nuclear Pawer Plant Standardizalion
(52FR34884)

INRC Policy Statement on Regulation of Advanced Nuclear
Power Plants (59FR35461)

INRC Policy Statement on Use of Nuclear PRA Methods in
Nuclear Reguiatory Activiies (60F Ra2622)

N/A

No

3.2

16.1
174

Note:

RG revisians are not Identified as these will witn the versions
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Note:

RG revisions are not Identified as these will be cansistent with the versions in effect & months prior ta the PSAR submittal.
MO0G002-RFD-11-00008

NRC Version
Section Submitial | Regulstory Requirements |  Proposed Regulatory Bas!s for Section Content 'NUREG-0800 {SRP} Regulstory Guidanca Industry CPA Information Changes to the Related Koy lssuss
NumberfThls | Document Exemptions Saction (Sew Note 1} Guidance BeyondRG 1.70 | Standard Plamt |  Sections.
Design
PSAR |10 CFR 50.34(0(1)()) None  {RG 1208 - C1.19 190 1y NIA [Yos - Provide Open No NIA Nona
llems related to
[Note: PSAR Section 19 3 will identdy PRA based on
|deveiopment of the plant-specific PRA as an Open current regulatory
Iter. guidance
19.30penand [ DCD |10 CFR 52 47(a)(8) None  |RG 1.208-C I.19 190 N/A N/A N/A NiA 32 None
Confirmatory 10 CFR 50 34(0)¢1)(i) 191 39
ltems 10 CFR 52 47(a)(23) 161
10 CFR 52.47(a)(27) 17.4
FSAR |10 CFR 50 32(0(1)() None  [RG 1.206-C 1.19 190 A 7Y NA No 32 None
191 3.9
6.1
174
PSAR |10 CFR 50.34(a)(13] Nong  |RG 1206-C119 A - NUREG-0800  [RG 1217 NEI 07-13 Yes - Address No 12.37.38. None
10 CFR 50.150 does not address large. Beyond Design 4.6.54.62.
commercaal aircraft Basis Aircrafl 6.3.9.1.95
impact analysis Impact Assessment
requirements per 10 CFR 50.150
194 BCD |10 CFR 50.150 None  |RG 1206-C1.19 [N/A -NUREG-0800  |RG 1217 NEI07-13 NIA WA 12,37.38, None
10 CFR 52 47(a)(28) does not address large, 4.6,54.82,
Beyond Design commercial aircralt 6.3,9.4.95
Basis Aircraft impact analysis
Impact requirements
FSAR |10 CFR 50 34(6)(12) Nona  |RG 1.206 -C 119 [N/A -NUREG-0800  |RG 1217 NEI07-13 WA No 12.37,38, None
10 CFR 50.150 does not address large,
commercial aircraft
impact analysts
requwements
PSAR |10 CFR 50 3a(0{1)(1) None |RG 1206-CIV9 [N/A - NUREG-0800  [SECY-94-084 IEEE-344-1987 Yos - RTNSS issue No 39,310, Nona
does not address SECY-93-087 s bayond RG 1.70 311,46,
issues related to SECY.95-132 62.7.1,7.7.
Regulatory Treatment 78.91.94,
lof Non-Safety Systems 9.5
198 DCD |10 CFR 50.34(0(1){)} None |RG1206-CV.9 [NIA-NUREG-0800  |SECY-94-084 IEEE-344-1987 NIA N/A None
10CFR 52 47(a)(8) does not address [SECY-93-087
Regutatory 10 CFR 52.47(a)(23) issues retated o SECY-95-132
Treatment of 10 CFR 52 47(a)(27) Regutatory Treatment
Non-Safety lof Non-Salety Systems
Systems
FSAR |10 CFR 50.34(1)i 1)) None  |RG 1206-CIV 9 /A -NUREG-0800  [SECY-94-084 (EEE-344-1987 NIA No None
does nol address SECY.93-087
issues related to SECY-95-132
" y Treatment
of Non-Safety Systems
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[SRM to SECY 94-084 dated June 30, 1994
[NUREG/CR-6595, Rev. 1

[NRC Memorandum, L Joseph Caltan (Executive Drrector for
[Operations} to Chairman Jackson. et al. "implementalion of
Staff Posilion in SECY-96-128." June 23, 1997

NRC Version
Sectio Submital | Reguiatory Requirements| Proposaed Raguratory Basis for Section Content NUREG-0300 {3RP) Regutatory Guidanca Industry TPA Information | Changes tothe | _ Related Koy Issues
NumberTive | Document Exemptions Section {See Note 1) Guidance BeyondRG 1.70 | Standard Plant |  Sections
Design
PSAR NIA No LR_G 1206, Section C.V 9 N/A SECY-94-084 None Yes - RINSS No 192 There is a potential
SECY-95-132 Information 196 that £ ukushima evant
Note: PSAR Appendix 19C will provide a SECY-96-128 197 may resutt in
prefiminary verson of a RTNSS Availability Control SRM to SECY 94-084 dated June 30. 1994 additional
Manual consistent with RG 1.206, since mPower is NUREG/CR-6595, Rev 1 deterministic™
passive plant design INRC Mamorandum, L Joseph Callan (E xeculive Director for beyond design bas:s
[Operations) to Chairman Jackson, et al, "Imptementation of levenls and plant
Staff Position in SECY-96-128." June 23, 1997 systems relied to
cope with those
avents will need ta be/
classiied as RTNSS.
DCD NIA No  |RGT 206, Section C.IV.9 NA [SECY-94-084 None N/A NA 192 There s a polential
SECY-95-132 196 that Fukushima event
SECY-96-128 197 may result in
SRM to SECY 94-084 dated June 30, 1994 additonal
NUREG/CR-8595, Rev. 1 deterministic™
18C INRC Mamorandum, L. Joseph Callan (Executive Directar for beyond design basis
[Operations) to Chairman Jackson, et al, “Implementation of avents and plant
Availabilty Slaff Position in SECY-96-128,” June 23, 1997 systems relied ta
Conlrols Manual cope with those
levents will need to be|
classified as RTNSS.
FSAR N/A No  |RG1206, Section C IV 9 NiA LS_ECV-Bd-oad Nona N/A No 192 There 15 a potential
SECY-95-132 196 that Fukushima event
SECY-96-128 19.7 may resutt in

additional
deterministic™
beyond design basis
events and plant
systems relied to
cope with those
levents will nead 10 bel
classiied as RTNSS

Note:

RG revisigns are not Identified as these will be consistent with the versions in effect & months prior to the PSAR submittal
MOD002-RFD-11-00008
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CLINCH RIVER
REGULATORY FRAMEWORK DOCUMENTS
Chapter 19 Outline

19.0 Probabilistic Risk Assessment and Severe Accident Evaluation

PSAR The Clinch River SMR PSAR Section 19.0 provides an introduction to PRA and
severe accident evaluation and includes the following information:

- the purpose and objectives of the plant-specific PRA and severe accident
evaluations,

- the requirements in 10 CFR Part 52 (specific to PRA) and 10 CFR Part 50,
as well as the related Commission policies and positions,

- the potential uses of PRA and severe accident evaluations, and

- identification of the structure of PSAR Chapter 19".

DCD DCD Section 19.0 provides an introduction to probabilistic risk assessment
and severe accident evaluation and includes the following information;

- the purpose and objectives of the design-specific PRA and severe accident
evaluations,

- the requirements in 10 CFR Part 52 and 10 CFR Part 50, as well as the
related Commission policies and positions,

- uses of PRA and severe accident evaluations as follows:

¢ During the design phase:

i. identify and address potential design features and plant operational
vulnerabilities, where a small number of failures could lead to core
damage, containment failure, or large releases (e.g., assumed
individual or common-cause failures could drive plant risk to
unacceptable levels with respect to the Commission's goals, as
presented below)

ii. select among alternative features, operational strategies, and design
options

iii. Reduce or eliminate the significant risk contributors of existing
operating plants that are applicable to the new design by introducing
appropriate features and requirements

« |dentify risk-informed safety insights based on systematic evaluations of

the risk associated with the design, construction, and operation of the
plant in order to identify and describe the following:

i. design's robustness, levels of defense-in-depth, and tolerance of
severe accidents initiated by either internal or external events

ii. risk significance of specific human errors associated with the design,
including a characterization of significant human errors that may be
used as an input to operator training programs and procedure
refinement

' Per agreement between NRC and TVA, the PRA and its results will not be included in
the Clinch River PSAR [Reference: NRC Response Letter to TVA Key Assumptions
Letters, dated 1/31/11]. The PSAR will contain TVA’s methodology and criteria for
developing a PRA.
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Chapter 19 Outline

19.0 Probabilistic Risk Assessment and Severe Accident Evaluation (cont.)

DCD » Demonstrate how the risk associated with the design compares against
(cont.) the Commission's goals of less than 1x10*/year for core damage
frequency and less than 1x10®/year for large release frequency.

e Compare the design against the Commission's approved use of a
containment performance goal, which includes (1) a deterministic goal
that containment integrity be maintained for approximately 24 hours
following the onset of core damage for the more likely severe accident
challenges and (2) a probabilistic goal that the conditional containment
failure probability be less than approximately 0.1 for the composite of all
core damage sequences assessed in the PRA

¢ Assess the balance of preventive and mitigative features of the design,
including consistency with the Commission's guidance in SECY-93-087
and the associated SRM

* Demonstrate whether the plant design, including the impact of site-
specific characteristics, represents a reduction in risk compared to
existing operating plants

¢ Discuss how the results and insights of the PRA support the process
used to demonstrate whether the RTNSS is sufficient and identify the
SSCs included in RTNSS

* Discuss how the results and insights of the PRA identify and support the
development of specifications and performance objectives for the plant
design, construction, inspection, and operation, such as ITAAC; the RAP;
TS; and COL action items and interface requirements

- identification of the structure of Chapter 19

- Adequate level of documentation of the PRA and severe accident
evaluations to enable the NRC staff to determine the acceptability of the
risks to public health and safety associated with operation of a proposed
new plant

FSAR Same contents as mPower standard plant DCD Section 19.0 with
supplemental information on the plant-specific PRA and severe accident
evaluations as applicable
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Chapter 19 Outline

19.1 Probabilistic Risk Assessment

PSAR The PSAR Section 19.1 provides a summary description of methodology and
tools to be used to produce the Clinch River SMR PRA. The PSAR also:

- describes the process and methodology to develop the mPower standard
plant Level 1 PRA,

- describes the process and methodology to develop the mPower standard
plant Level 2 PRA, and

- references Appendix 19A for discussion of beyond design basis aircraft
impact assessment as required by 10 CFR 50.150.

DCD DCD Section 19.1 provides a description of the PRA and its results. The
following information is provided in Section 19.1

- the uses and risk-informed applications of the PRA in the design phase
(through design certification) and the DCD cross-references to specific
program descriptions, as appropriate

- the technical adequacy of the PRA in the context of its uses and the risk-
informed applications

- the scope of the PRA as a Level 1 and Level 2 PRA that includes internal
and external events and addresses all plant operating modes for which
standards exist

- characterization of the PRA’s level of detail as sufficient to support the
uses and applications that have been identified

- the methodologies, processes, analyses, and personnel associated with
the PRA and how they comply with the provisions for nuclear plant quality
assurance (e.g., Appendix B to 10 CFR Part 50)

- adherence to the recommendations provided in RG 1.200 pertaining to
technical adequacy. Alternatively, the acceptability of, alternative measures
for addressing PRA technical adequacy

- the key preventive features that are intended to minimize initiation of plant
transients, arrest the progression of plant transients once they start, and
prevent severe accidents (core damage)

- the key mitigative features that are intended to arrest progression of the
core damage event and maintain the integrity of the reactor vessel and
containment pressure boundary

- the mitigating features that are intended to terminate releases from
containment and minimize offsite doses/consequences

- the features and requirements introduced to reduce or eliminate the known
weaknesses and vulnerabilities in current reactor designs, including the
effect of new design features and operational strategies on plant risk

- the PRA-based insights and assumptions used to develop design
requirements

- the Level 1 internal events PRA for operations at power and its results,
including:

» the methodology used to develop the Level 1 PRA model
e listing of the significant internal initiating events (including internal floods)
that are addressed in the PRA
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19.1 Probabilistic Risk Assessment (cont.)

DCD
(cont.)

e the success criteria used to delineate accident sequences, discussion of
how they were determined, and any T-H codes used

¢ summary of the significant accident sequences modeled in the PRA

o listing of the plant systems and associated functions that are included in
the PRA model, and identify their interdependencies

e the source of all numerical data, especially for numerical data that is
based on expert judgment or expert elicitation

« the PRA software platform used to construct the model

« the truncation frequency used to solve the PRA model

« the total mean core-damage frequency

o the “significant” core damage sequences, and their mean core-damage
frequencies

« the significant internal initiating events, and their percent contributions to
the total core-damage frequencies

» the significant functions, SSCs, and operator actions, and their risk
importance measures '

» the PRA “assumptions” and “PRA-based insights”

o the results and insights from importance, sensitivity, and uncertainty
analyses

the Level 2 internal events PRA for operations at power, and its results:

« the frequency of containment failure (including containment bypass, early
containment failure, intermediate containment failure, late containment
failure, and containment isolation failure) and conditional containment
failure probability

» the interface with the core damage evaluation (Level | PRA)

« the severe accident physical processes/phenomena and modeling

¢ the success criteria used to delineate accident sequences, and a
discussion of how they were determined, and any T-H codes used

» the accident classes/release categories

e characterization of the containment ultimate pressure capacity, its
determination, and any computer codes used

o listing of the plant systems and associated functions that are included in
the Level 2 PRA model, and their interdependencies. One acceptable
way to provide dependency information is to include a system
dependency matrix

o the total mean large release frequency and total mean conditional
containment failure probability

o the significant large release sequences, and their mean release
frequencies
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19.1 Probabilistic Risk Assessment (cont.)

bCD
(cont.)

« listing of the significant internal initiating events, and provide their percent
confributions to the total large release frequency

o the risk-significant functions, SSCs, phenomena and operator actions,
and their risk measures

e characterization of the containment performance

» the PRA assumptions and PRA-based insights

» the results and insights from importance, sensitivity, and uncertainty
analyses

description of the external events evaluated and safety insights. If some

external events were screened out or incorporated into other evaluations,

the methods used to conduct the screening and bounding analyses is

described. FSAR cross-references to specific external events, as

appropriate, are included. The risk evaluation for following external events

and results is included:

¢ seismic margin analysis

« the seismic risk evaluation for operations at power, including its results

o the internal fire risk evaluation for operations at power, including its
results

o If not screened or bounded, risks for other external events such as high
winds, tornados, external floods, and hurricanes are evaluated and
results described.

description of the risk evaluation for low power and shutdown operations

PRA, including its results, including:

» the other (non-full-power) modes of operation addressed in the risk
evaluation

» the methods used to conduct the grouping and bounding analyses, if the
evaluation of some modes is incorporated into (or bounded by) the
evaluations of other modes

« the methodology used to develop the low-power and shutdown PRA
models

e the initiating events (internal and external) that are addressed in the PRA

e the success criteria used to delineate accident sequences, a discussion
of how they were determined, and any T-H codes used

+ Summary of the accident sequences modeled in the PRA

s listing of the plant systems and associated functions that are included in
the PRA model

« the source of all numerical data, especially for numerical data that is
based on expert judgment or expert elicitation

o the PRA software platform used to construct the model

o the truncation frequency used to solve the PRA model

o the total mean core-damage frequency

e For each plant operating state, the significant core-damage, large
release, and offsite consequence (optional) sequences, and their mean
values are described.
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19.1 Probabilistic Risk Assessment (cont.)

DCD e For each plant operating state, the significant initiating events, including
(cont.) both internal and external events, are identified, and their percent
contributions to the total core-damage frequency and the large release
frequency are provided.

e For each plant operating state, the significant functions, SSCs, and
operator actions, and their risk importance measures are provided.PRA
assumptions and PRA-based insights

« the results and insights from importance, sensitivity, and uncertainty
analyses

- discussion of PRA-based insights to programs and processes, including
assumptions regarding SSC and operator performance and reliability,
ITAAC, interface requirements, and cross-references to the specific
sections that describe and evaluate each of the following:
¢ PRA input to the reliability assurance program
» PRA input to the regulatory treatment of nonsafety-related systems

program

- description of the use of PRA during the OL application phase including:

e the use in support of other licensee programs such as the human factors
program and severe accident management program

o specific risk-informed applications being implemented

o cross-references to specific program descriptions (e.g., 10 CFR 50.69
implementation, NFPA-806 implementation), as appropriate

- description of the use of PRA during the construction phase from issuance
of CP to initial fuel loading including:

o cross-references to specific program descriptions

o the use in support of other licensee programs (e.g., human factors
program)

- maintenance of the PRA model to reflect plant changes such as
maintenance updates, modifications, procedure changes, or performance
data.

- upgrading of the PRA model to incorporate new methodologies or changes
in scope or capability that impact the significant accident sequences or the
significant accident progression sequences. A peer review will be
completed after a PRA upgrade has been performed.

FSAR Same contents as the mPower standard plant DCD Section 19.1 with the
following supplemental information:
- description of use of PRA during the construction phase from issuance of
CP to initial fuel loading including specific risk-informed applications that
will be implemented
- description of the use of PRA during the operational phase including:
« how PRA would be used during plant operations (commencing with initial
fuel loading and continuing through plant commercial operation) and
FSAR cross-references to specific program descriptions
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19.1 Probabilistic Risk Assessment (cont.)

FSAR « how PRA would be used during plant operations to support of other

(cont.) licensee programs such as the Maintenance Rule, interface with the
ROP, reliability assurance program, human factors program, and severe
accident management program, including FSAR cross-references to
specific program descriptions

« specific risk-informed applications that have been implemented during the

operational phase including FSAR cross-references to specific program
descriptions such as risk-informed S|, risk-informed IST, 10 CFR 50.69
implementation, and NFPA-806 implementation
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19.2 Severe Accident Evaluation

PSAR

DCD

PSAR Section 19.2 contains a summary description of methodology and tools
to be used to develop the severe accident evaluations for the Clinch River
SMR. It also provides a description of the methodology and criteria for
developing severe accident management design alternatives (SAMDA).

DCD Section 19.2 describes the design features to prevent and mitigate
severe accidents, in accordance with the requirements in 10 CFR 52.47(23)
(similar to operating license application requirement 10 CFR 52.79(a)(38)).
These features specifically address the issues identified in SECY-90-016 and
SECY-93-087, which the Commission approved in related SRMs dated June
26, 1990, and July 21, 1993, respectively, for prevention (e.g., ATWS, mid-
loop operation, SBO, fire protection, and intersystem LOCA) and mitigation
(e.g., hydrogen generation and control, core debris coolability, high-pressure
core melt ejection, containment performance, dedicated containment vent
penetration, equipment survivability).

The design satisfies the requirements of 10 CFR 52.47(8) (similar to operating
license application requirement 10 CFR 52.79(a)(17), which invokes 10 CFR
50.34(f)(1)(i) to specify that a design-specific PRA should be performed to
seek improvements in core heat removal system reliability and containment
heat removal system reliability that are significant and practical and do not
excessively impact the plant. The following is included in this section:

a description of the severe accident evaluation.
a deterministic evaluation to show how the plant’s severe accident
preventive features would cope with the following events:
 Anticipated Transients without Scram (ATWS)
¢ Mid-Loop Operations
o Station Blackout (SBO)
¢ Fire Protection
« Intersystem Loss of Coolant Accident (LOCA)
+ Description of other Severe Accident Preventive Features
- adescription of severe accident mitigation features including:
¢ an Overview of the Containment Design
» a description of Severe Accident Progression, both In-and Ex-Vessel
« a description of Severe Accident Mitigation Features for External Reactor
Vessel Cooling, Hydrogen Generation and Control, Core Debris
Coolability, High-Pressure Melt Ejection, Fuel-Coolant Interactions,
Containment Bypass (including Steam Generator Tube Rupture and
Intersystem LOCA), Equipment Survivability, and Other Severe Accident
Mitigation Features
- adiscussion of the containment performance goals identified in SECY-93-
087 and SECY-90-016, as approved by the associated SRMs.
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19.2 Severe Accident Evaluation (cont.)

DCD - adescription of actions taken during the course of an accident by the plant
(cont.) operating and technical staff to:
e prevent core damage
¢ terminate the progress of core damage if it begins an d retain the core
within the reactor vessel

» maintain containment integrity as long as possible
* minimize offsite releases

- adescription of how the requirement of 10 CFR 50.34(f)(1)(l) has been
met

FSAR Same contents as the mPower standard plant DCD Section 19.2 with site-
specific supplemental information as applicable, and a discussion of SAMA if
needed.
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19.3 Open and Confirmatory Iitems

PSAR PSAR Section 19.3 is not applicable.

DCD DCD Section 19.3 contains subsections as follows:

- resolution of Open ltems
- resolution of Confirmatory Items
- identification of COL Action ltems

FSAR Same contents as the mPower standard plant DCD Section 19.3.
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19A Beyond Design Basis Aircraft Inpact Assessment

PSAR PSAR Appendix 19A provides a description of the methodology that is used to
assess the key design features of the Clinch River SMR Plant that are relied
upon to withstand the effects of a large, commercial aircraft impact as required
by 10 CFR 50.150, including the following preliminary information:

- summary description of regulatory criteria and guidance related to beyond
design basis aircraft impact assessments

- description of the aircraft impact assessment scope and methodology
based on guidance provided in NEI 07-13

DCD DCD Appendix 19A provides a description of the key design features and
functional capabilities of the mPower standard plant design that are relied
upon to withstand the effects of a large, commercial aircraft impact as required
by 10 CFR 50.150, including the following information:

- summary description of regulatory criteria and guidance related to beyond
design basis aircraft impact assessments

- summary description of key design features and functional capabilities
used to ensure that the reactor core remains cooled or the containment
remains intact, and spent fuel cooling or spent fuel pool integrity is
maintained following an aircraft impact with reduced operator action

- description of the aircraft impact assessment scope and methodology
based on guidance provided in NEI| 07-13

- results and conclusions of aircraft impact assessment

FSAR  Same contents as the mPower Standard Plant DCD Appendix 19A with
supplemental, site-specific information, if necessary.
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19B Regulatory Treatment of Non-Safety Systems

PSAR

DCD

FSAR

PSAR Appendix 19B provides a description of the methodology that is used to
demonstrate that the design of the Clinch River SMR plant adequately
addresses regulatory treatment of non-safety systems (RTNSS) issues. The
PSAR includes the following preliminary information:

- summary description of criteria and guidance related to RTNSS issues
provided in SECY-94-084

- a summary description of the RTNSS evaluation scope and methodology
based on guidance provided in SECY-94-084

DCD Appendix 19B provides a description of the methodology that is used to
demonstrate that the mPower standard plant design adequately addresses
RTNSS issues. The DCD includes the following information:

- description of the criteria and guidance related to RTNSS issues provided
in SECY-94-084

- description of the process and methodology used to determine whether
regulatory oversight is needed for certain nonsafety-related systems

- description of the process and methodology used to identify risk
important SSCs for regulatory oversight (if regulatory oversight is
determined to be needed)

- description of the process and methodology used to determine the
appropriate level of regulatory oversight for the identified SSCs
commensurate with their risk importance

- results and conclusions of the RTNSS evaluation

Same contents as the mPower Standard Plant DCD Appendix 19B with
supplemental, site-specific information, if necessary.
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19C Availability Controls Manual

PSAR

DCD

FSAR

PSAR Appendix 19C provides a preliminary Availability Controls Manual (ACM)
for those structures, systems, and components (SSCs) classified as RTNSS
based on the criteria provided in RG 1.206, Section C.IV.9. The format of the
RTNSS ACM is similar to the plant-specific TS to provide the following
categories of information on the availability of nonsafety-related SSCs:

Limiting Conditions for Operation (LCOs) and associated remedial actions
- . Surveillance Requirements

- Design Features

Administrative Controls, including requirements on effluents containing
radioactive material

DCD Appendix 19C provides a generic ACM for the mPower standard plant
SSCs classified as RTNSS based on the criteria provided in RG 1.206, Section
C.IV.9. The format of the RTNSS ACM is similar to the generic TS to provide
the following categories of information on the availability of nonsafety-related
SSCs:

Limiting Conditions for Operation (LCOs) and associated remedial actions
Surveillance Requirements

Design Features

Administrative Controls, including requirements on effluents containing
radioactive material

Same contents as the mPower standard plant DCD Appendix 19C with updated
site-specific and standard supplemental information, as needed
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