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HekoTopble Nno3mumMn B MeXAyHapoAHbIX cTaHAapTax

n PoccunNCcKux Hopmax

Bnn3skue noaxoabl

CyuwiecTBeHHble pas3nuinsa

MpuopuTeT pe3ynbTaToB U3bICKAHUN ANS
NpPOeKTa No OTHOLIEHUIO K MHbIM OLleHKaM
(Hanpumep, HaunmoHanbHbIM KapTam OCP).
Ba3a gaHHbIX cocTaBndaeTca u
BepucunumpyeTca B paMKax npoekKkTa

3anpewarowime pakTopbl:
Y Hac 0.4g, 6onee 8 6annoB MSK64;

Y «KHUX» MO YPOBHIO COTPSACEHUN
3anpeLarowmn KpuTepmum He yCTaHOBIEH

MpenycmoTpeHa npocTpaHCTBEeHHasA
nepapxusi 6asbl AaHHbIX

3agaHue ceCcMMUYeCKUX BO3AeNCTBUN:

Yy Hac MakpoceucMm4yeckass UHTEHCUBHOCTb,
Kak 6a30BbIM NapamMeTp npeacTaBnAOWUN
CEeNCMUYECKYH0 ONAacHOCTb U BO34EUCTBUS;

Yy «KHUX» OQHOPOAHbIE CNEeKTPbl peaKkuuu
(UHRS) ana 3agaHHbIX OTMETOK U
akceneporpamMmmbl

Y4yeT rpyHTOBbIX CBOUCTB MNOLAAKN:

y Hac CMP — ceucmunyeckoe
MUKpPOpPaNoOHUPOBaHUE;

Y «KHUX» — peaKkuus nnowanku
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. Anraxaep @enuke ®yanosmd — npoeccop HECTHTYTa busuku emmu PAH;

. Antrkaer Cepreit @eTHKCOBHY — MIABHBI crienuamieT AQ «ATOMIHEProIpoeKT»;
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. Becenor Bagam Biagumuposud — riasHel cnemuamict AQ «ATOMIHEPrONPOCKT»;

. Koanosckuit Ceprelfl BHKTOpOBHY — 3aMecTdTens HavaThHHKa Ymupaplemas OMCH OIBY
«'HApoCIenreonorhsy; g

- Kypeun Anaromii Huxonaerua — riasusiit axenepr OTTO BKUM AO «AToM3HEPrompoeKT»;

Haitnenos Anatomaii Bacunbesma — riaBHbI crenuamer Manospocnasenkoro ¢mmana AO
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0. Cesropen Cepreit Bramumuposny — HavansHHK YIIpas/ieHns 06beKTHOTO MOHHTOPHHTA COCTOSHHASL

3. TIo CTO CPO-T 60542954 00005-2015 «OGBEKTE! HCIOB30BARMS ATOMHOR SHEpTHH.
Y4eT onacHEIX NPUPOHBIX POIIECCOB | ABIICHMI IIPH BIOOpE IUIOmake pasmemerus ADCy:

- IOATOTOBHTH PoeKT T3 Ha IIEpecMOTp AOKYMEHTA 1o CTaB/IapTH3alHK | cornacosath T3 ¢
9KCTIepTaMH ceKiy «MmxerepHbIe H3bickanus» JkcneprrHoro cosera CPO.

Omeemcmeennvie: Tarepocss P. 3. (M3 PAH), Cexperapuar 9C/ 000 «L[TKAO» I0.B.
Abpamosa. '

Cpok: 05.12.2024 1.

4. Ilo CTO CPO-T 60542954 00004-2021 «OBBEKTBI MCTIOJIb30BAHUS ATOMHOM
OHEPTUM OcroBHble Tpe6OBaHHS K COCTABY DE3y/IbTaTOB HHKEHEDHBIX H3BICKAHHIN s
CTPOHTENBCTBA ATOMHBIX CTAHIIHIAY:

- IOArOTOBUTH MPoeKT T3 Ha IepecMOTp AOKYMEHTA [0 CTAHAAPTH3AIMAH | COracoBath T3 ¢
9KcIepTamMu cexiun «MmxeHepHbie H3bickanusy DkcnepTHOro cosera CPO,

Omeemcmeennvie: A. H. Kypcun (AO «Atomsmeprompoekt»), Cekperapuar 3C/
000 «IITKAO» I0.B. A6pamaga.

Cpok: 05.12.2024 1.

5. Ilo paspaGotke HOBOTO HOKyMeHTa IO cTaHjapThsaumd «OOBEKTE HCIIONB30BAHHS
aToMHOH sHepruy. OneHKa cefcMIYECKOM ONTACHOCTH | PACYET CEHCMIIECKHX BO3ICHCTBHIIN:

- IOATOTOBHTH POeKT T3 Ha pa3paboTKy ZOKYMEHTA [0 CTAHNAPTH3AMH H CoracoBath T3
C 9KCIIEPTAMH CEKIIHH «I/Inmenepmfe u3bIcKaHus» DKcnepTHOro cosera CPO.

Omeemcmsennvie: Taresocss P. 3. (M®3 PAH), Cexperapaar 3C/ 000 «LITKAO» 10.B.
A6pamosa. ‘ .
Cpox: 05.12.2024 1.

T G.10CTOCPO-T 60542954 00002-2020 «O6mue TpebOBAHKS K BHIIOTHEHHIO HEKEHEPHBIX
H3BICKAHUID):
- IOATOTOBATH MPOEKT T3 Ha MepecMOTp JOKYMEHTA [0 CTAHAAPTH3AIMH H COITacoBaTh T3 ¢
SKCIIEpTaMH CeKuuy «VmxeHepHsIe H3bickanus» Dkcnepraoro cosera CPO.

Omeemcmeennvie: TaresocsH P. 3. (M®3 PAH), Cexperapuar 3C/ 000 «LITKAO» 0.B.
A6pamosa. A '



NMpobnembl

- BanaHc mexay coxpaHeHuemM nNpeeMcTBEHHOCTU U HeOOXOANMOCTLIO
co3QaHNA aKTyarlbHOro fJOKyMeHTa

- BanaHc mexay TpaAUMLMOHHOW HaLUMOHaNIbHOW U MeXAYyHapOAHOMN
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C yem «rapmMoHuM3npoBaTb»?
lNoka obcyxpann SSG-9, B 2022 r.
BbllUSia ee 3amMellaroLas peBn3uns

Mo HEKOTOpPbLIM NO3ULUAM pa3HULA
Mexay pekomeHgaumamm 2010 um
peBusuen 2022 npmHUuMnmanbHas

PekomeHpgauum 2010 ycnewHo
NPUMEHANUCb Halweu KoOMaHaou B
banrnagew, Typuuun, BeHrpum,
Ernnte. OnbITa npakTn4yeckoro
npumeHeHuna 2022 y Hac HeT



MacwTtab nameHeHuun

N3 B SSG-9 (Rev. 1) He

9. DESIGN BASIS GROUND MOTION,

FAULT DISPLACEMENT AND OTHER HAZARDS paccMaTpuBaeTcA.
IAEA Safety Standards IAEA Safety Standards
LEVELS OF GROUND MOTION HAZARD B 2022 HeT, KaK 1 He Obiyio B

Bepcun 2010 «3anpoeKkTHoe
3emneTtpsaceHue». ina BAb

9.1. Typically, two levels of ground motion hazard, named SL-1 and SL-2, are
defined as the earthquake design basis for each plant. The definition and

Seismic Hazards Seismic Hazards in

in Site Evaluation application of these levels in plant design are explained in Ref. [5].* In design, the Site Evaluation for
for Nuclear Installations Nuclear Installations CTPOATCH KpuBble 5
3 onacHoOCTu C 3agaHHOMU

ob6ecne4YyeHHOCTLIO B
Avnana3oHe rogoBbiX 4acToT

Specific Safety Guide Specific Safety Guide _ _

No. SSG-9 No. SSG-9 (Rev. 1) npesbiweHus ot 102 go 10°.

4) IAEA S IAEA Kakown cmbicn B oTAenbHOM

itarnotons Aol Esergy Intsrnatianal Atomic Energy Agency

33?

SL-2 level is associated with the most stringent safety requirements, while SL-1
corresponds to a less severe, more probable earthquake level that normally has
different implications for safety. When probabilistic seismic hazard analysis is . i .
used, either a reference annual frequency of exceedance is needed, derived on the (4) The uniform hazard response spectra should be deve]oped at the identified

B 2010 Obinu ABa :““5[\0“3‘3&“"‘“Pe““““- for example, or  performance based approach may locations of interest (e.g. the control point) for the nuclear installation
€ taken. . . .
YPOBHS BO3AENUCTBUM: site an.d fgr the. annual_ frequencies of excef:dance selected. for deﬁn!ng
n3 MP3 9.2. Regardless of the method used to evaluate the ground motion hazard, both the seismic des]gn basis (eg 104 and 10° per year). This calculation
n SL-1 and SL-2 levels should be defined by means of appropriate spectral . VT L
esematons e hisories. The ground motionshould be defined fr fee should take into account the uncertainties in site response (i.e. it should be
field conditions, at the level of ground surface or key embedment depths and in consistent with the hazard). The final design basis ground motion should
line u'n'h user Fqufements |see-Secuon-ll ). The ground motion 10r releremie be developed with a sufficient safety margin to meet the expectations of a
bedrock conditions should be given, provided that a good geotechnical database ) o . . i
is available. Ground motions at the foundation level and atthe surface can then be design basis in accordance with the recommendations in SSG-67 [5]. The
computed, with account taken of the transfer functions of the overlymg soil convolved scenario based gl‘OUﬂd motion used as input in deterministic
layers. Consideration should be given to the appropriate interfacing of the defined ; . . .
reference ground motion and the site response analysis [2]. approaches should be established as being sufficiently conservative to meet

the recommendations.
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Determination of the design basis earthquake

3.18. As one of the first steps at the design stage of the nuclear installation, the
design basis earthquake should be determined. The design basis earthquake is
used to define the level of the seismic vibratory ground motion hazards to be taken
into account in the design of the SSCs of the nuclear installation; it is based on the
results of the assessment of the site specific seismic vibratory ground motion. If a
generic seismic design basis is used, it should be shown to envelop the site specific
seismic ground motion. In general, two levels of seismic vibratory ground motion
hazard, SL-1 and SL-2, should be defined as the design basis earthquake for each
nuclear installation. This is to ensure the safety of the nuclear installation in the
event of a rare earthquake (i.e. SL-2) and to ensure the possibility of continued
operation in the event of a less severe, but more probable, earthquake (i.e. SL-1).
In some cases, depending on the site conditions (e.g. areas of low seismic activity)
and national regulations, one level of seismic vibratory ground motion hazard
may be defined for design purposes.

3.19. The SL-2° level is defined as the vibratory ground motion for which certain
SSCs of the nuclear installation should be designed to perform their safety
function during and/or after the occurrence of a seismic event of such intensity.
For SSCs sensitive to low frequency motions (e.g. SSCs on isolators) and high
frequency motions, time histories and response spectra should be examined and,
if necessary, should be modified to take these effects into account.

SL-17 level corresponds to a less severe, more probable earthquake
—

2. The SL-1 earthquake level could reasonably be expected to occur
and to affect the nuclear installation during its operating lifetime. As such, SSCs
necessary for continued operation should be designed to remain functional in the
event of an SL-1 earthquake.

3.21. The SL-2 level is defined on the basis of the results and parameters obtained
from the seismic hazard assessment (see para. 3.7), in accordance with specific
criteria established by the regulatory body to achieve a certain target level for the
annual frequency of exceedance for SL-2. The SL-2 level should be characterized
by both horizontal and vertical vibratory ground motion response spectra at the
control point defined by the designer.

Pa3Hble ypOBHU BO34eNCTBUS
CUMTAIOTCA INIeMeHTaMu NMpoekKTa

B mManoakTUBHbIX permnoHax
aonyckaetcs N3 BoBce He
paccmaTpuBaTtb. [lonyckaeTtca
Takxke Ha3Ha4vaTb 13 B npoueHTax
ot MP3

B npoekTe Takxe cneayeT y4YecTb
T.H. BEYOND DESIGN BASIS

EARTHQUAKE, T.e. 3anpoekTHoe
3emMneTpsiceHne



3agaHuve BO3AeUCTBUM

IAEA Safety Standards
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Specific Safety Guide
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PekomeHpgaumn MATATO 4eTKO CTPYKTYPUPOBaHDI,
OHU HaueneHbl Ha co3gaHue NpoaykKTa, Nofe3Horo
Ans 6e3onacHoOro Nnpoekra

DEVELOPMENT OF SEISMIC SOURCE MODELS (Section 4)
Detailed characterization of two types of seismic source:
® Seismogenic structures (identified seismic sources)
e Zones of diffuse seismicity

v v
/ESTI MATION OF VIBRATORY GROUND ) EVALUATION OF POTENTIAL
MOTION (Section 5) FOR FAULT DISPLACEMENT
s Ground motion prediction equations (GMPEs) PHENOMENA (Section 7)
e Ground motion simulation based on fault * New site
\_ rupture modelling Y, e Existingsite
v
VIBRATORY GROUND MOTION
HAZARD ANALYSIS (Section 6)

( ASSOCIATED GEOLOGICAL
~ AND GEOTECHNICAL
PROBABILISTIC DETERMINISTIC HAZARDS (Section 8)
SEISMIC HAZARD SEISMIC HAZARD « Liquefaction potential l—
ANALYSIS (PSHA) ANALYSIS (DSHA) e Slope instability
~ I I * Collapse due to cavities and
subsidence phenomena
v \ Y,
[ SITE RESPONSE ANALYSIS
v
OUTPUT FOR ENGINEERING USES EARTHQUAKE CONCOMITANT
(Section 8) EVENTS (Section 8)
» Uniform hazard response spectra (at * Tsunamis
control point) e Failure of water retaining -~
» Earthquake time histories structures (dam break)
+ Other ground motion parameters * Volcano related phenomena




OueHkKka ceMCMUYECKOU ONacHOCTU

GEJEPAIILHOE ATEHTCTBO 110 CTPOHTEILCTBY
HKITHIIHO-KOMMYHAJIBHOMY XO3SIiCTBY
(TOCCTPOI)

CBOOANFPABWN CIn .13330

HHKEHEPHBLIE H3BICKAHHSA
151 PASMEUWEHHA, IPOEKTHPOBAHUA
H CTPOUTEJBCTBA A3C

Yacre 1

HukenepHbie H3bICKAHNA 11 pa3palioTKH NPeINPOeKTHON T0KYMEHTAIHH
(BbIDOp NyHKTA U BBIGOP MIoWANKH pasvemenns ADC)

Hipaune oduunanniuoe

Maocksa 2012

3.67 ceficMuueckoe paiioHupoBanHe: KapTipoBaHHe NOTeHIHANBHOH ceficMUuecKoi
omacHOCTH B Oannmax jelicTByromiell MakpocelcMHYecKOH MIKaibl (B HACTOAILIEE BpeMs
MSK-64) win B japyrux mnapamerpax (YCKOpeHHE, CKOPOCTH KoleOaHWi TpyHTa H Jp.),
KOTOpBIE HEOOXOMMO YUUTBIBATB IPH CTPOHTENLCTBE B CEHCMHUYECKHUX palHOHAX.

3.68 ceiicMuueckoe mukpopaiionuporanne (CMP): Komiuieke crienmansHeix pabor
0 ONPEACICHUIO M IPOrHO3UPOBAHKIO BIIMSHUS 0COOCHHOCTEH CTPOEHHS paspesa, CBOHCTB U
COCTOSIHHSA IIOPOJI, XapaKTepa HX 00BOTHEHHOCTH, penbeda Ha MapaMeTphl KoebaHHH rpyHTa
MI0MAAKH (KOHKYPEHTHBIX IIomanok) pasmerienus ADC.

3.69 ceificMuuHocTh muomAAKH: MHTEHCHBHOCTH  BO3MOKHBIX — CEHCMHYECKHX
BO3elicTBHIl Ha omaake pasmeneHns ADC B 6amnax no mkane MSK-64 (HIT-031 [51]).

MakpocencmMmuuyeckas WMHTEHCUBHOCTb, KaKk 0a30Bbin
napametp npeacTaBnAOLWNN CeNCMMNYECKYH
OMNaCHOCTb U BO3AEUCTBUSA, 3aKpensieH NpakTu4ecku Bo
BCceX AOKyMeHTax. OueHKNn ceMCMU4YeCKON OnacHoOCTU B
Gannax He MOryT npsAMO MUCNONb30OBaTbCA ANSA
pa3paboTku G6e3onacHoro npoekta. OHM CyLecTBYHOT
OTAENIbHO OT HYXXA NPOEKTUPOBaHUA

MNepecuyeT 6annoB B yCKOpeHUsi He AenaeT CUTyauuio
MeHee apXan4vHoMu:

1. B nrobom cnyyae Takum obpa3om Hesib3sl NONy4YUTb
CNEeKTp peakuuu;

2. HeunsBecTHO, KakOM 4acToTe oOCUMUNNATOpPA
COOTBETCTBYET yCKOpeHue nony4yeHHoe n3
0annbHOCTH;

3. chopeHMe ABNXeHUNnA rpyHtTa He €AWHCTBEHHbIU

dakTop, onpeaensaOWUA MHTEHCUBHOCTb COTPSACEHUN



OueHkKka ceMCMUYECKOU ONacHOCTU

GEJEPAIILHOE ATEHTCTBO 110 CTPOHTEILCTBY
HKITHIIHO-KOMMYHAJIBHOMY XO3SIiCTBY
(TOCCTPOI)

CBOOANFPABWN CIn .13330

HHKEHEPHBLIE H3BICKAHHSA
151 PASMEUWEHHA, IPOEKTHPOBAHUA
H CTPOUTEJBCTBA A3C

Yacre 1

HukenepHbie H3bICKAHNA 11 pa3palioTKH NPeINPOeKTHON T0KYMEHTAIHH
(BbIDOp NyHKTA U BBIGOP MIoWANKH pasvemenns ADC)

Hipaune oduunanniuoe

Maocksa 2012

3.67 ceficMuueckoe paiioHupoBanHe: KapTipoBaHHe NOTeHIHANBHOH ceficMUuecKoi
omacHOCTH B Oannmax jelicTByromiell MakpocelcMHYecKOH MIKaibl (B HACTOAILIEE BpeMs
MSK-64) win B japyrux mnapamerpax (YCKOpeHHE, CKOPOCTH KoleOaHWi TpyHTa H Jp.),
KOTOpBIE HEOOXOMMO YUUTBIBATB IPH CTPOHTENLCTBE B CEHCMHUYECKHUX palHOHAX.
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MHTEeHCUBHOCTb ABNsieTcH npsMmon OLIeHKOU
CeuCMnNYecKnx BO34eUCTBUN, NOCKOSbKY
MaKpocencMmmnyeckas LWwKana OCHOBaHa

HenocpeacTBeHHO Ha nNocneacTtBuUAX 3eMIieTpACeHUs .
HeapekBaTtHOe npuMmeHeHune LKan — 3TO He npoﬁnema
MaKpOCGVICMMKM. Mbi cyutaem uenecoo6pa3Hb|M
coxpaHeHne OLEHOK WHTeHCUMBHOCTU, HO He WUX
KOHBepTauunko B YCKOPEeHUs

AnemeHTbl OUAD Ill kKaTteropMm npPOEKTUPYIOT MO
HOPMaTUBHbIM [AOKYMEHTaM Ha rpaxpaaHckme WU
o0LwWenpoMbILSIeHHbIe O00bEKTbl. ATO NOTEeHUMalrnbHbIN
MCTOYHUK KOH(PINNKTOB.

Uto pmenartb, Korga ypoBeHb [13 okKa3biBaeTca HUXe
CHwuI1, HukTO He 3HaeT (UpaH, Ernner)?




CencMOTEeKTOHMYEeCcKasa moaenb

NMpoBeaeHne A CP npotnBopevynt 6a30BOMY NMPUHLMUNY U3bICKAHUN
ANA NpoekKkTa

S = m*R? ~ 282 600 KM?
NMpepnaraem 3aMmeHUTb

Y Hac Y «HUX» [ICP Ha KOHLenuuio
CEeUCMOTEKTOHNYECKOM
Moaernu c
yBenn4yeHuem
AeTaribHOCTU NO Mepe
NpuonnXxeHns K
nnowanke

[leTanbHOCTb
ncecnegoBaHUn
yBENMYNBAETCS MO Mepe
NpUBNMXKEHNST K OBBEKTY

[eTtanbHOe cenCcMUYecKkoe
panoHnpoBaHWe HaueneHo
Ha BCIO TEPPUTOPUIO



Peakuusa nnowaaku:CMP

Vs30, m/c
dl utor

1000 100 200

VSSO 1&0 &200
Al oy = 1=6718(P:)V0 /P;V; . pocounu MASW 100 0 100 200 300m
. ot 100 0 100 200 . nynmf cMP — =
dI=3,31g(AI/A0), UToroBoe npupatyeHme =

MaKc. npupaLleHuro no
oTaenbHbLIM MeToAam



Peakuusa nnowaaku

Kpuebie gerpagaumm moayna casura

ABWXEHWe Ha
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obHaxeHun
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ceoboaHon
NOBEPXHOCTU
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OCHOBaHWU1 noctynaswouiee
BO3aencTene

Wccnenyetca peakuuns nnowanku,

KOoTopada nepegaeT BO3AeNCTBUA OT - ww
CKaribHOro OCHOBaHUS K
Kpuesie gerpagaymm noadduymenta marey
NOBEPXHOCTU
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Mpn NnnHenHOM noaxoae pasnunyHble rPYHTOBbIE MOAEN
XapaKkTepusyoTcs cXxoxen PopMon CnekTpoB Ha
cBO6OHOM NOBEPXHOCTU U B LIENTIOM COOTBETCTBYIOT
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C y4yeToM HenmHenHocTn hopma
CMEKTPOB peaKkunn CUNbLHO 3aBUCUT
OT paspe3a u OT yPOBHA BXOOHOIO
Bo3agenctBuda. OHM Nnoxo
OMMCbIBAKOTCH CTaHOAPTHBLIM
CNEKTPOM



Peakuus nnowaakuv
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3aKkn4yeHue

Henb34 4yTtOo-TO MEeHATb, HU4Yero He MeHAA

BmecTte ¢ TemM, Mbl He npeanaraemM oTKa3a OT BCero
HapaboTaHHOrro npexae

Ecnn B KakKoM-TO Bornpoce ecCtb COMHEHUA, Jiydlle
NMNOKa He BKINKYaTb B CTaHAOAPT

Cnacubo 3a BHMMaHue
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