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B EAEARA sa FHOHL RN UEASRESLHE FE -

EASHWE LML EZBR I DEDERRS ) (C
XUT, AIEERIRD, ZEMXR (ISR UL
HEBL. ENDEERBIL.

- AZEt @ Z2(CRAL TIE. Beyond-design-basis U TIREMRERETEHMZEMI DLOIERDD. £, BEESE(CXTITEMARREHES
10CFR50.150 185 FrEE S Otk (CRE I DL k(3L . SA(CDWTIE. NEI 07-13, Revision 8, “Methodology for Performing Aircraft Impact Assessments for New Plant Designs,”
PIYR=ZENTWS,

KRE
10CFR50.155 185 Y iE S OhbE%(CBE I D0 Ek(IHEL . 10CFR50.155 (3. 25t E#EZ B 2IMISER(CT I DRANMESDIBEERZERL TS,
SA Xfita%fm(ciE, 10 CFR 50 Appendix A TERESNTUBRLOIRLE M/ ZHRRIEFERURVE RN RENTLS,
I. SECY-90-016 Issues
L. Equipment Survivability
NE In SECY-90-016, the staff recommended that the Commission approve the position that features provided only for
SECY-03-087 | oiou | WEIRARLOMRAS SR, _ _ _ o PPITIE e PO e ° !
severe-accident protection need not be subject to the environmental qualification requirements of 10 CFR 50.49;
quality assurance requirements of 10 CFR Part 50, Appendix B; or redundancy/diversity requirements 10 CFR Part 50,
Appendix A.
RIEBBHELANINOIITHCRAU T EEOZERNED, REBHELANIVFBIEEREDIRIZL TWSIEZERL TS,
Requirement 7: Application of defence in depth
The design of a nuclear power plant shall incorporate defence in depth. The levels of defence in depth shall be
IAEA independent as far as is practicable.
SSR 2/1 o EE Y EMERAR S OhEE%(CBI I D0 EkITHEL .

4.13A. The levels of defence in depth shall be independent as far as practicable to avoid the failure of one level reducing
the effectiveness of other levels. In particular, safety features for design extension conditions (especially features for
mitigating the consequences of accidents involving the melting of fuel) shall as far as is practicable be independent of
safety systems.
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IAEA AL ety e
TECDOC‘1791 Tﬁﬁﬁj{% 4%%5’@52*5%@5@52&353'5ﬁaﬁ(iﬁbo -
IAEA ) } T
IAEA SSG‘53 -—ﬁ-_@gﬁ f%%ﬁ'lﬁﬁﬁ’*ﬁ%’I@ﬁ@?ﬁ(:ﬁa?éﬁﬂﬁ(iﬁbo -
IAEA
IAEA SSG-64 2 EUtE FrENMERAR S OtEE%(CBI I D0 Ek( TR . LR ERFNER T - (REBAK, REREK. BECERIRE) (LI 5PhE EE THD. APC ZDMTOCOVWTHICS REL
FZEAEZEDEHIICRIL TR, T e D@D EARINRISX—4 (B, E=. RE. iFE) PEEIVT(SULEZERE - IFEDR
FOVWTHA M\ - RHlE R ZEAFE(CT DS OERNED.
AIRCRAFT CRASH
IAEA el o e 5.161. NS-G-3.1 [9] provides recommendations on evaluating the hazard from an aircraft crash on the nuclear
IAEA SSG-68 fr S ELHE ST R EE [0 iR M RS ke ) . _ _ . L . . .
KE= installation site. The result of the site hazard evaluation, which is based on a screening procedure to identify the
potential hazards associated with an aircraft crash, should be expressed in terms of either specific parameters for the
aircraft (e.g. type, mass, velocity, stiffness) or load-time functions (with associated impact areas).
Nucl S it ARA IAEA Nucl S ity Series No. 4 "Engi ing Safety A ts of the Protecti f Nucl P Plant inst
uclear ecuri » ) ) o uclear Securi eries No. ngineering Safe spects of the Protection of Nuclear Power Plants agains
_ VI8, 15 | memmn o s s EL, ST % SMSTISSID SSISy REpRE T e T =
Series No.4 St Sabotage" T3, BXMR APC REDEEBRIIIU TS FUAVEREMIEEARDT A RFHVRENTLVS,
AMZEEZE(CRAL TR, MBI\ — ROV (FEAESEEEFER) (CBIEL T T 5EDiED APC DAETEEEZREI DL OERNED. I
B, BEEHDTAEBICEOISI (Malicious acts are dealt with separately) 6D RERBA®HD. (V53T 249) Fie. FASEEN
S1TITZRBZDIHEE. BEWIEZHE TS SSC (U THRAY SR RSN (C L DF2 ENDIER S LSUMZERLIARNC LD AKX - B F % ST
Safety Assessment . U, BRI AZBSLE S 22 E LTI I 2E RN DD, (/I595T 251,252)
Principles  (SAPs) 185 YrEE S 0hhEs(CEA I DL Ek(T L .
2014 edition Engineering principles: external and internal hazards : Aircraft crash EHA.8
The total predicted frequency of aircraft crash, including helicopters and other airborne vehicles, on or near any facility
housing structures, systems and components should be determined.
Security
Assessment RE
R . ;E%IJ ﬁ%ﬁ’tﬁﬁﬁ'*ﬁ%@ﬁﬁ?ﬁ(lﬁﬁ@’%?ﬂ%ﬂiﬁbo -
Principles (SyAPs)
2022 edition
_ FFERME TRV SA SRIROIRIZIH(CRAIIERNE S,
Regulatory Guides
Gma RS (YVL B.1]
on nuclear safety | 7473Jb AL ttetru . ) ) S )
(YVL B.1) 18 YRR AH H DR (CRE I 2L &k (3R, 431. The systems intended for reaching and maintaining a controlled state in severe reactor
(VL A.11) accidents (level 4 of the defence in depth concept) shall be functionally and physically separated from the systems

intended for normal operation and anticipated operational occurrences and for controlling postulated accidents and
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design extension conditions (levels 1, 2, 3a and 3b). The defence-in-depth level 4 systems intended for controlling
severe reactor accidents may, for sound reasons, also be used for preventing severe core damage in design extension
conditions provided that this will not undermine the ability of the systems to perform their primary function in case
the conditions evolve into a severe reactor accident.

Ffo. TR ICAZE @ISR (O I BIR T DR EMERS SME R FREIATEEER DB EDIHIEEIBE - Ao B tO LUSTHRICR T 2B 41
ERFBENECHIN TS,

(YVL A.11]

Appendix B "Structural resistance and layout in the protection of a nuclear power plant and spent fuel storage against
an airplane crash"

ASN Decree

NES|
P

KFE MR D5 (CRE I S ECE(SHRL .

-ARZEREEIZE(CRIL T, TEEDBNZE(LENIS AT ADELE DD REGEE ORI, E TR 2HBEZIRIE T 2&OERNE D,
[Decree No. 2007-534 of 10 April 2007]

IV-2.1. Risk of accidental aircraft crash

The capability of the installation to ensure the three basic safety functions in case of an accidental aircraft crash shall
be ensured either by the geographical segregation of the redundant systems or the physical protection of the buildings
against the direct and indirect impact of such event.

All buildings likely to contain nuclear fuel or to include two divisional areas hosting redundant systems ensuring the
fulfilment of the three basic safety functions referred to in III, the main control room or the remote shutdown station
shall be protected physically by an external wall made of reinforced concrete.

‘Hardened safety core (CBIUTIE. TEEDEDERUVIATLCHIT BHRCIAREDR LEEFEFT . RIS OFEF. B ST ISDRERDIZEHD
BEQELRENAOBERNIED. . HBERUZVZHIRIZENT. (2007.4.10 FIUICTA-YFAX&NSZ) Preliminay SAR (C
seuhENd SSC (CAAL T, MIITEZARR: SSC Z2ERE I DL OBERNDD.

[ASN resolution 2012-DC-0283 of 26 June 2012]

Chapter 1: General

I. Before 30 June 2012, the licensee shall propose to ASN a hardened safety core of robust

material and organisational measures designed, for the extreme situations studied in the CSAs, to:

a) prevent or mitigate the progress of an accident with fuel melt,

b) mitigate large-scale radioactive releases,

C) enable the licensee to perform its emergency management duties.

II1. For this hardened safety core, the licensee shall install SSCs that are independent and diversified in relation to the
SSCs described in the preliminary safety analysis report submitted to obtain the authorisation given in the above-
mentioned decree of 10 April 2007, in order to limit common mode risks. As applicable, the licensee shall justify the
use of SSCs described in the above-mentioned preliminary safety analysis report.

3
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[Safety of new NPP designs])
YrE s (CREI DEC & (T, SA s¥ED DID OMIZEICBATIERIE T ELDED DiD LA 4 (LU TEIBHI(SERR RIREREFE T
fDEEFHFEL NI EDIMIT M E KD TR,
PR 03.2 Position 2: Independence of the levels of Defence-in-Depth
WENRA ot | REREOMRCRT SRR, ) P P

Implementation of the basic safety expectations

(3) Complementary safety features specifically designed for fulfilling safety functions re-quired in postulated core melt
accidents (DiD level 4) should be independent to the ex-tent reasonably practicable from the SSCs of the other levels
of DiD.
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1) IAEA SSR-2/1 “Safety of Nuclear Power Plants: Design” Rev.1, 2016

2) IAEA SSG-53 “Design of the Reactor Containment and Associated Systems for Nuclear
Power Plants” Rev.0, 2019

3) IAEA SSG-64 “Protection against Internal Hazards in the Design of Nuclear Power Plants”
rev.0, 2021

4) IAEA SSG-68 “Design of Nuclear Installations Against External Events Excluding
Earthquakes” Rev.0, 2021

5) IAEA Nuclear Security Series No.4 “Engineering Safety Aspects of the Protection of Nuclear
Power Plants Against Sabotage” Rev.0, 2007

6) IAEA TECDOC-1791 “Considerations on the Application of the IAEA Safety Requirements
for the Design of Nuclear Power Plants” Rev.0, 2016
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7) 10CFR50.150 “Aircraft impact assessment” (74 FR 28146, Jun. 12, 2009)

8) 10CFR50.155 “Mitigation of beyond-design-basis events” (84 FR 39718, Aug. 9, 2019)

9) SECY-93-087 “POLICY, TECHNICAL, AND LICENSING ISSUES PERTAINING TO

EVOLUTIONARY AND ADVANCED LIGHT-WATER REACTOR (ALWR) DESIGNS” Rev.0 April
2; 1993
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10) Safety Assessment Principles for Nuclear Facilities (SAPs) 2014 edition Rev.1 January
2020

11) Security Assessment Principles for the Civil Nuclear Industry (SyAPs) 2022 edition,
Version 1 Rev.0 March 2022

(J1>32R]
12) YVL A.11 “Security of a nuclear facility” 12 February 2021

13) YVL B.1 “Safety design of a nuclear power plant” 15 June 2019

(O3>2A]

14) Decree No. 2007-534 of 10 April 2007 “Decree Authorising the Creation of the
“Flamanville 3", Basic Nuclear Installation Including an EPR Nuclear Power Plant at
Flamanville (Manche Department)”

15) ASN resolution 2012-DC-0283 of 26 June 2012 instructing Electricité de France — Société
Anonyme (EDF-SA) to comply with additional requirements applicable to the Flamanville
NPP (Manche département) in the light of the conclusions of the Complementary Safety
Assessments (CSAs) for BNIs 108, 109 and 167

[(WENRA]

16) “Report on Safety of new NPP designs” March 2013
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IAEA AIRCRAFT CRASH

IAEA SSG-68 o EUtE ESE R GE 0T M RS e 5.161. NS-G-3.1 [9] provides recommendations on evaluating the hazard from an aircraft crash on the nuclear
installation site. The result of the site hazard evaluation, which is based on a screening procedure to identify the
potential hazards associated with an aircraft crash, should be expressed in terms of either specific parameters for the
aircraft (e.g. type, mass, velocity, stiffness) or load-time functions (with associated impact areas).
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2022 edition

Regulatory Guides 155

on nuclear safety 18 A S DR (CRE T D0 Ek(THEL.
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cool the reactor from a controlled state to a safe state and keep it in the safe state on a long-term basis in events
involving a combination of failures (DEC B) and rare external events (DEC C). It is not necessary to apply the single
failure criterion o the required svstems
(INES| Ly b -
ASN Decree . FrENERAR S DhEE%(CBI I D0 BT
RN ) ) .
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