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MNpepgncnoBne

1 PABPABOTAH ®epepanbHbiM roCcyAapCTBEHHbIM YHUTapHbIM npepnpuatnem «LleHTpanbHbll Ha-
YYHO-MCCNen0BaTeNbCKNMA MHCTUTYT KOHCTPYKLMWOHHBIX MaTepuanos «lpomeTeii» um. W.B. TopblHMHa Ha-
LMOHaNbHOrO MCCMefoBaTeNbCckoro LeHTpa «KypuyaTtoBckuiA MHCTUTYT» (HWL, «KypuyaTOBCKWIA MHCTUTYT» —
LHAN KM «[lNpomeTei») U AKUMOHEPHbIM 06WECTBOM «WHXUHUPUHTOBASA KOoMMaHua «A3M-TexHOonorum»
(AO «ADM-TexHoMorMn»), hununan AkuMoHepHoro obuwectBa «VHXUHUPUHIOBaA KoMnaHna «A3M-TexHono-
rmn» «Wxopa» (punnan AO «ADM-TexHonorum» «lhxopa»)

2 BHECEH TexHnyecksum koMuTeTOM Mo ctaHgaptusaumm TK 322 «ATOMHaA TeXHUKa»

3 YTBEPXJEH W BBEJEH B AEWCTBWE T[pukasom ®efepasbHOro areHTCTBa M0 TEXHUYECKOMY
perynupoBaHuio 1 MmeTposiorum oT 27 aekabpa 2022 r. Ne 1646-cT

4 BBEJEH BIEPBbIE

5 denepanbHOE areHTCTBO MO TEXHUYECKOMY PEry/IMPOBAHMI0 Y METPOJ/IOTMM He HECET OTBETCTBEHHOCTH
3a MaTeHTHYID YMCTOTY HacToswero ctaHgapTa. MaTteHToo6nadatenb MOXET 3asBUTb O CBOMX NpaBax M Ha-
npaBuTb B ®efepasibHOe areHTCTBO N0 TEXHUYECKOMY PEerysimpoBaHuio M MeTposioruy apryMeHTUpOBaHHoe
npeasioxeHre 0 BHECEHUM B HACTOSILUIA CTaHAAPT NOnNpaBkyu A8 ykasaHus MHopMaLuu O HanMuMm B CTaH-
fapTe 06bEeKTOB NaTEeHTHOro npaea W naTeHToo6nagartene

MpaBuna NpMMeHeHNa HACTOALWEro cTaHjapTa YCTaHOB/IeHbl B cCTaTbe 26 defepanbHOro 3akoHa
oT 29 mwoHa 2015 r. Ne 162-®3 «O cTaHgapTwusauum B Poccuiickon depepauyumn». MHdopmaynsa o6 ns-
MEHEeHMAX K HACT OslLeMy CTaHgapTy NnybMkyeTCcsa B €XerogHom (No cocTOAHUI0 Ha 1aHBapsa TeKywero
roga) MHOpMaLMOHHOM yKaszaTene «HaumoHanbHble cTaHfapThbi», a oPuunanbHbll TEKCT W3MEeHeHui
M NONpaBOK — B €XEMECAYHOM WMH(OPMaLMOHHOM yKasaTesie «HauuoHanbHble cTaHfapThi». B cnyvae
nepecmoTpa (3aMeHbl) UK OTMEHbl HACTOALWEro cTaHjapTa CoOOTBETCTBYWLULee yBegoMNeHne byneT
ony6a11MkoBaHO B 6amxalillem BbIMYCKe €XeMeCAYHOro WMHGOopPMaLMOHHOro ykasaTensa «HauuoHanbHble
cTaHgapTbl». CooTBeTCTBYyWLWas uipopmauus, ysegjomneHne M TeKCThbl pasMeLllalnTCcsad Takxe B UH-
dhopMayMoHHO cucTeme 06LENO NONb30BaHNS — Ha oduymanbHOM cainTe degepanbHOro areHTCcTBa Mo
TEexXHNYeCcKOMy perynmpoBaHunio n meTposorum B ceTn NHTepHeT (Www.rst.gov.ru)

© OdopmneHue. ®rbY «NHCTUTYT cTaHgapTmusaumm», 2023

HacToawwnii ctaHAapT He MOXeT ObiTb MOJSIHOCTHI WU YACTUYHO BOCMPOM3BELEH, TUPAXMPOBAH W pac-
NMpoCTpaHeH B kayecTBe oULMaANbLHOrO M3faHus 6e3 paspelleHns defepanbHOro areHTCTBa No TeXHWYECKO-
My PerysimpoBaHuio 1 MeTposiornu


https://www.mosexp.ru

FOCT P 70415—2022

CopnepxaHue

1 OB TACTD MPUMEHEHVIS ceeieiutiieeiiiieeateee e etteeeasteeesteeesaateeanteeeaseeeessseeeaateeeaameeeeambeeeaaseeeeamteeeseeeeanbeeeamseeesanbeeeanteeesnneeeennneeenn 1
2 HOPMATUBHDBIE CCBITTKM c.iiiieiii ittt ettt ettt et e e e e e e e aaaaaa s s et ab e te b e s e £ e ettt et e e e a2 e e e e e e e e e e e R nanbab s b e bt s e e bbb e e e e eeaaeaeaeaeesansnanns 1
3 TEPMUHBI N OMIPELEIIEHMS ..eeeie ettt e e ettt e e e ettt e e e st ee e e et et e e e e s e e e e e e e e s sne et e e e e e e s re e e e e e nasne e e e e s asnn et e e e n e snneeeeesnnnnneeeeean 2
4 OBO3HAUEHUA N COKPALLLEHMIS c.uteiiiuiiieeiitieeetieeaetteeesiteeeatb e e e eabe e s bb e e e aabe e e oabe e e e oh b e e e ea ket e sabb e e e na b e e e ekt e e ambe e e e bn e e e nnbe e e ennneeennes 2
5 OOLUME MOTTOMEHMS c.eeeeiiieeiiiiiiee e ettt ee e e ettt e e e e e ettt e e e e e aeee e e e e e s nseeeeaeeanbeneeaeeansneeeeans .4
6 Knaccndukaumnsa HanpsxXeHWd U HOMUHAbHBIE AOMNYCKAEMbIE HAMPAMKEHMUA cooiiiiiiiiieiieniiee et 5
7 PeXVUMbl HarpyXeHUA N YUNTBIBAEMBIE GIAKTOP DB .uuuviiiureeeiiteeaitreesiteeeatteeaauteeessneeaasteeessseesabseesasneeesneeesnbneeeanreeenanes 6
8 PaCUET HA CTATUUECKYHD NP OUHOCTD ciiuuuuuuinittitnteeeeeeteteteeaaeaeaesaasasssaasssentse s esse e et et e e e e e eeaaaaeeesassssaaaaasasssbbesberebeeneeaeaeaeeens 7

8.1 KOMMNOHEHTbI Yex/1I0B NPUBOLOB CUCTEM YMPABNEHUA N SALLNTDB ..uuuuiuiiiiiiiiiiiiiiaiaaaaaaaaaaaaasas s aainrseeeeeeeeeeeeeas 7

8.2 KOMMOHEHTHI WTaHI NPUBOAOB CACTEM YMPABIEHMA N BALLNTDBL ..eveiiiiiiiriiiieeieiieeeeeesairreeee s e snnneeesannrneee e e e 7
9 PacyeT Ha LUKITNUECKYHO TP OUHO CTD coeiureieireieiireeesieeesreeesasreeessseeesneesasneeesaneeessmneesasneeesneeesnsneeeanneeenneeesnneeeanneeennnes 9
10 PaCUET HA YCTOMUMBOCTD cuvreeiueireieieeaaseeeeseeeeasseeeesneeeesneeessseeeansenssnnseeesseeenn ...9

10.1 KOMNOHEHTbI Yex/i0B NPUBOLAOB CUCTEM YMPABNEHUA N BALUMTDBl .eviiiiieriiiieeiiiririeeeeiieeeee s s snnereeeessnneee e 9
10.2 KOMNOHEHTbI WTAHT MPUBOAOB CUCTEM YNPABNEHUA U 3ALUMTDI .cceiiiiiiiiiiiiiiieieiieeeeeeeeeeeaeaaaaeeeassanenenes 9
11 PacyeT Ha COMPOTUBIIEHME PABPYLLEHUIED .coeieieiiiuieitieitteeee ittt eeeeeaeaaaaeaaaasaaaaasaesbbbssese s e e e teeeeaeaaaeaaeaaasssssaaaaansnnnnnnnes 10
11.1 KOMMOHEHTbI YeX/I0B NPUBOAOB CUCTEM YNPABEHUA U 3ALLUTBl cooeiiiiiiiiiiiiiiiiiirire e 10
11.2 KOMNOHEHTbI WTaHT MPUBOAOB CUCTEM YMPABNEHUA N 3ALLNTBI ceeiiiiiiieieeeeeeeaeie et e e e e ee e e e e e e e 10
12 PacyeT Ha BHELWHNE AUHAMUYECKAE BO3LEMCTBUS . eeeiuereiueeeaaiieeeaeeeesaueeeaasteeesseeeanseeessseeeaanseeessenessseesesnsseesnnees n
13 PACUET HA BUOPOMPOUHO CTD . eeiitiieiutiieatteeesiteeeaatteeeasteeesseeeaabeeesabee e e sabeeeaabeeeebee e e sabe e e e kbt e e anbe e e nabe e e aabeeeaabbeeennneeesnnnee s 13
MpunoxeHne A (06s3aTtenbHoe) CTaTnyeckas TPELWMHOCTONKOCTb cTann Mapkm 1AX17H2. .ovviiveecinenee. 14

5] oY a1 Ko T oX= Yo o< TR URR 16






MOCT P 70415—2022

HAUWOHANBbBHBLW CTAHAOAPT POCCUMCKOMN SGEAQLEPALUNMN

UEX/Ibl N WUTAHIW NMPNBOAOB CUCTEMbI YNMPABJIEHNA U SAWLNTbLI BOAO-BOAAHOIO
OHEPTETUYECKOIO PEAKTOPA

PacueT Ha NPOYHOCTb Ha CTaAMAX NMPOEKTUPOBAHUSA U IKCNayaTaunm

Shells and rods for drives of control and protection systems of water-water energetic reactor. Strength assessment
for stages of design and operation

Jata BBegeHna — 2023—02—01

1 O6nacTtb NpUMeHeHNA

11 HacToAwwmin cTaHdapT ycTaHaBnmBaeT TpeboBaHWA K pacyeTy Ha MPOYHOCTb YEX/I0B W WTaHr Npu-
BOJOB CUCTEM YyNpaB/ieHWs W 3awWuTbl (M3rOTOB/IEHHbLIX U3 XPOMOHUWKEEBbIX CTaneil ayCTEHUTHOrO kiacca u
cTanun mapkm 14X17H2) gna BoAo-BOASHbIX 3HEPTreTUYECKUX PeakTopoB.

1.2 HacTtoswuii cTaHgapT npefHasHayeH 4719 NPpUMMEHEHUs Ha CTaguax NPOekTMPOBaHMA U aKcnayaTa-
UMM NpPUMBOLOB CUCTEM YyMnpaBsieHUA W 3alinTbl BOAO-BOAAHLIX IHEpPreTuyeckux peaktopoB Tuna BB3OP-440,
BB3P-1000, BB2P-1200 n BBOP-TOW.

2 HopmaTuBHbIe CCbI/IKN

B HacToAwem cTaHgapTe UCMNOJib30BaHbl HOPMAaTUBHbIE CCbINIKM Ha cnejylolwmne ctaHfapThl:

FOCT 22761 Metannbl u cnnasbl. MeTo4 namepeHus TBepaocTu no bpuHenno nepeHocHbIMU TBEPLO-
Mepamun CTaTU4yeckoro gencreus

FOCT 23082 Peaktopbl AgepHble. TeEPMUHbI 1 onpejeneHns

FOCT 34233.4 Cocygbl 1 annapatbl. HoOpMbl 1 MeTOoAbl pacyeTa Ha NPOYHOCTb. PacyeT Ha MPOYHOCTb U
repMeTMYHOCTb (h/1aHLEBbLIX COEAUHEHWNI

FOCT P 59115.1 O60CHOBaHME NPOYHOCTM 060pPyAOBaHUA U TPYO6ONPOBOAOB aTOMHbIX SHEPreTuyecKnx
yCTaHOBOK. TEPMUHBI U onpefeneHns

FOCT P 59115.2 O60cHOBaHMe MNpoYHOCTM 06opyaoBaHMSA M TPybONpOBOAOB aTOMHbIX 3HepreTuye-
CKMX YyCTaHOBOK. Moaynb ynpyroctu, TemnepatypHblii KO3 PULNEHT NMHEWHOTO paclinpeHuns, KoaguumeHT
[MyaccoHa, moaynb casura

FOCT P 59115.3—2021 O6ocHOBaHMe NPOYHOCTMN 060pyaoBaHNsA 1 TpybOoNpoOBOAOB aTOMHbIX 3HEPTreTU-
YeCKMX YCTAHOBOK. KpaTKOBpeMeHHble MexaHW4yeckme CBOMCTBA KOHCTPYKLUOHHbIX Marepuasnos

FOCT P 59115.6—2021 O60cHOBaHMe MPOYHOCTM 060pPyAOBaHUS N TPYH6ONPOBOAOB aTOMHbIX 3HEpreTu-
YEeCKMX yCTaHOBOK. MeToabl onpefeneHns xapakTepucTuk TPEWNHOCTONKOCTU KOHCTPYKLMOHHBIX MaTepunasioB

FOCT P 59115.7—2021 O60CcHOBaHMe MPOYHOCTM 060pyAOBaHUS N TPYH6ONPOBOAOB aTOMHbIX 3HEpreTu-
YeCKMX YCTaHOBOK. MNpnbaBky K TONLWMUHE CTEHKM HA CM/IOLWHYI0 KOPPO3UI0

FOCT P 59115.8—2021 O60cHOBaHMEe NPOYHOCTN 060pyA0BaHUA M TpybONPOBOAOB aTOMHbLIX 3HEPreTu-
YeCKMX yCTaHOBOK. PacyeT no BbI6OPY OCHOBHbLIX pasmMepoB

FOCT P 59115.9—2021 O60CcHOBaHUe NPOYHOCTM 060pPyAOBaHUS N TPYHONPOBOAOB aTOMHbIX 3HEpPreTu-
YECKMX YCTAHOBOK. [1OBEpOUYHbI/ pacyeT Ha NPOYHOCTb

FOCT P 59115.10—2021 O60cHOBaHMe NpOYHOCTN 060pyAoOBaHMS 1 TPy6ONPOBOAOB aTOMHbLIX 3Hepre-
TUYECKNX YCTAHOBOK. YTOUYHEHHbI MOBEPOYHbIA pacyeT Ha cTaguuM NpoeKTUpoBaHuns

FOCT P 59115.11—2021 O60CcHOBaHue Npo4YHOCTN 060pyAOBaHMS M Tpy6ONpPOBOAOB aTOMHbIX 3Hepre-
TUYECKNX YCTaHOBOK. MOBEPOYHbIA pacyeT Ha NOCTNPOEKTHbIX CTaAnax

M3pgaHne odmumnanbHoe
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FOCT P NCO 6507-1 Metannbl n cnnasbl. i3amepeHne tBepaocTu no Bukkepcy. YacTtb 1. Metog us-
MepeHus

FOCT P NCO 6507-4 MeTannbl 1 cnnasbl. ViamepeHne TBepAocTu no Bukkepcy. YacTb 4. Tabnuubl
onpepeneHns TBephocTH

MpumeyaHune — MMpy NOMb30BAHUM HACTOSILLMM CTaHAAPTOM LEe/ecoobpasHo NPOBEPUTL AECTBME CCbIIOY-
HbIX CTaHOAPTOB B MHPOPMALMOHHOM cucTeme O6LLEro nosib3oBaHns — Ha ouumanibHOM calite defepasibHOro areHT-
CTBa MO TEXHNUYECKOMY PEry/IMPOBaHMI0 N METPO/IOTMN B CETU VIHTEPHET WM MO €XerogHoMy UHGOPMaLMOHHOMY yKa3a-
Tento «HauuoHanbHble cTaHaapTbi», KOTOPbI ONy6/IMKOBaH MO COCTOSIHUIO Ha 1 siHBaps TEKYLLEero roga, v no Bbinyckam
eXemMecsiYHOro MHhopMaLMOHHOIO yKkasaTensi «HauoHasibHble CTaHAAPThI» 3a TeKYLWMiA rof. EC/m 3aMeHEeH CCbITOYHbIN
CTaHZapT, Ha KOTOpbIi faHa HeAaTMpoBaHHAs CCblIKa, TO PEKOMEHAYETCS WCMO/b30BaTb AECTBYIOLLYH BEPCUIO 3TOTO
CTaHfapTa C y4eTOM BCEX BHECEHHbIX B f@HHYH BEPCUIO U3MEHEHWIA. ECnM 3aMeHEH CCbINIOYHBbIA CTaHAApT, Ha KOTOpbIiA
[JaHa faTuMpoBaHHasi CCblnka, TO PEKOMEHAYETCA UCNONb30BaTb BEPCUIO 3TOTO CTaHAapTa C yKa3aHHbIM BbILLE TOA0M YT-
BepxaeHus (NpuHATUS). Ecim nocne yTBEpXAEHUs HACTOALEro CTaHAapTa B CCbIIOYHbIA CTaHZApT, Ha KOTOPbIA AaHa
JaTupoBaHHas CCblfka, BHECEHO M3MEHEHWE, 3aTparnsalollee nosioKeHve, Ha KOTOpoe AaHa CCbliKa, TO 3TO NOMOXEeHNe
pekoMeHayeTca NpPUMEHSTL 6e3 ydeTa AaHHOTO U3MeHeHUsl. ECnn ceblioYHbIli cTaHaapT OTMEHEH 6e3 3aMeHbl, TO Moso-
EHWe, B KOTOPOM fjaHa CCblfika Ha Hero, peKoMeHAyeTcsl NPUMEHSITL B YacTW, He 3aTparvBatoLLen 3Ty CCbIKy.

3 TepMUHbI U onpefeneHvs

B HacToAweM cTaHgapTe npumeHeHbl TepmuHbl no FTOCT 23082, TOCT P 59115.1, a Takke cnegywouune
TEPMMUHbI C COOTBETCTBYHOLWMMU OnpefesieHuaMN:

3.1 makcumasibHOe pacyeTHOe 3eMJsieTpsceHue: 3emneTpsiceHne MakCMasbHOW MHTEHCUBHOCTM Ha
naowagke aToMHOW CTaHUMM C NOBTOPSIEMOCTbLH OAUH pa3 B 10 000 ner.

3.2 HanpsXXeHHO-AedopMMPOBaAHHOE COCTOAHME KOMIMOHEHTOB YEX/I0B U WWTAHT NPUBOLOB CUCTe-
Mbl ynpaB/ieHUs U 3awmnTbl: COBOKYNHOCTb NOME HanpsXXeHuin n cooTBETCTBYIOLWMX UM nonei gedopma-
UWUiA, BO3HMKAOLWNX B KOMMNOHEHTAX YeX/I0B M WTaHr NPUBOAOB CUCTEMbI YNpaBieHNs 1 3aluTbl B pesynbtate
BO34ENCTBUA BHELHUX HArpy3ok, a Takke TeMnepaTypHOro u pagnauMoHHOro BO34eiCTBUS.

3.3 oxBaTbIBaemas getanb: [leTanb pe3b60BOro coefuHEHUs, UMeloLaa HapyXHy pesboy.

3.4 oxBaTblBawLas getanb: [letanb pe3b60BOro coefMHEHNs, UMetoLWass BHYTPEHHIOW pe3boy.

3.5 noBepoOYHbIli pacyeT: PacyeT Ha NPOYHOCTb KOMMNOHEHTa KOHCTPYKLMW NO pas/iniHbIM KPUTEPUAM,
NPOBOAMMBIV MOC/e Bbl6Opa OCHOBHbIX Pa3MepoB KOMMNOHEHTa KOHCTPYKLMW, ero matepuana v ycnoBuii ero
HarpyXeHusi B COOTBETCTBUU C NPUHATON MOAESNblo aKcnayaTayum.

3.6 yexon: dnemeHT NpuBOAa CMCTEMbI YNPaBAEeHUA 1 3alWuThbl, KOTOPbI 06pasyeT rpaHuuy yaepxaHus
[aB/ieHNA NMepBOro KOHTypa*.

3.7 wTaHra: 3/eMeHT UCNOMHUTENIbHOr0 MexaHM3Ma CUCTeMbl ynpaBieHusa u 3awuTtbl, obecneynBato-
WM MexaHW4YecKylo CBA3b NpuBofa M paboyero opraHa NpPuMBOAOB CUCTEMbI YyNpaB/ieHUS U 3alUTbI* .

4 O603HaYeHNSA 1 COKpaLleHnA

4.1 CokpaweHunsa

B HacTosAlWeM cTaHAapTe NPUMEHeHbl cnegylouine cokpalleHus:
BBOP — BOA0-BOASAHOI 3HEpPreTMYecKkuini peaktop;

KWH — koathpnLMeHT UHTEHCUBHOCTU HaNPSXeEHWI;

MP3 — makcumasibHoe pacyeTHOe 3eM/IeTpsaAcCeHue;

HAOC — HanpsXeHHO-4edopMUPOBAHHOE COCTOSAHME;
HHY3 — HapylweHune HOpMasibHbIX YC/I0BUIA 3KCnyaTauuu;
HY3 — HopmasibHble yCNoBUA 3Kcnnyarauuu,

M3 — npoekTHOEe 3emneTpsaAceHune;

CY3 — cuctema ynpassieHUs u 3aluThbl;

YW — ycnoBusi ncnbiTaHuii;

YTMA — ycnoBusi NpOEKTHON aBapuu.

DNIEMEHT CUCTEMbI YNPAB/IEHUS 1 3aLLMThI, NONafaloLLmii nog AelicTBue drefepasibHbIX HOPM M NPaBUs B 06/1aCTy
MCMOMb30BaHUs aToMHOM aHepruv [1].

* DNIEMEHT CUCTEMb! YNPaB/EHNs1 1 3alMTbl, He NnonagarowWwmii nog aeiicteme eaepasibHbIX HOPM U NpaBun B 06-
NacTV UCMO/b30BaHUS aTOMHOI aHeprn [1].
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4.2 0O603Ha4vYeHus

B HacToswWwem cTaHAapTe NPUMEHEHbI criegyoline o603HavYeHuns:

a— ANvHa Masioli Noslyocy pacyeTHoro gedekra, mw;

al,a2na3— koadhpuyneHTsl, XxapakTepusyuime Bua TemnepaTypHoli 3aBUCUMOCTH CTaTUYECKOW Tpe-
wmrHocTonkocTn Kjc(mer)(T) B cooTBeTcTBUM ¢ meTogom Advanced Unified Curve, He3aBUCMMO OT COCTOSIHMSA
matepuana, al— 6e3pa3MepHblii KoahuymeHT, koaddurumneHTol a2 n a3 B °C;

A — nnowanb NONEPeYHOro CEYEHNSI KOMMNOHEHTA, MM2;

Bp— AnvHa hpoHTa pacyeTHOro gedekra (TpewnuHsl), Mm;

B — pedhepeHcHada gnuHa poHTa pacyeTHoro gedekra (TpelwmHbl), paBHas 25 Mwm;
C — ANuHa 60MblWO NOyoCH pacyeTHOro gedekTa, MM;

d0 — HapyXHblli gnameTp pe3bbbl WNUAbkKM (60nTa), MM;

d1— BHYTpPEHHWIi gnameTp pe3bObl WNWAbKK (6oNTa), MMm;

ET— mopgynb ynpyroctn martepuana KoOMnoHeHTa npu temnepartype T, Mla;
F — dhntoeHc HeTpOHOB ¢ 3Heprueit 6onee 0,5 MaB, HeliTp./M2;

FO— HOpMUpYKOLWWIA MHOXWTENb, paBHbIli 1 w1022 HelTp./M2;

hw— BbicoTa pabouyeli yacTn pe3bbbl pe3bboBOro coeanHEHUSA, MM;

HBO — HOPMUPYKOLWNIA MHOXWUTENb, pPaBHbll, 1 HB;

HVQ— HOpMupyKLWmnii MHOXWTENb, paBHbIi, 1 HV;

HV”Acx — TBepaocTb No Bukkepcy martepuana B UCXOLHOM COCTOAHUU, HV;

HV°@Gn— TBepaocTb No Bukkepcy matepuana nocse HelWTPOHHOro obnyvyenus, HY;
HBo6Gn — TBEpAOCTb N0 BpuHHeNw maTepuana nocsie HEeWTPOHHOro o06sydyeHus, HB;
/— MOMEHT MHepuMM NOMNEPEYHOro CEeYEHUSS KOMMOHEHTa, MM4;

/clb— koathpuuneHT NOAHOTLI pe3bbbl 0XBaTbiBAEMOW geTanu;

fcln — koathhMUMEHT NONHOTLI pe3bbbl OXBaTbiBaKLWER AeTany;

/cF— napameTp TBepgocTu matepuana, HV;

kKHV— koathpunumeHT, yunTbiBaKLWNin n3aMeHeHne TBepAOCTU MaTepuana,;

K, — KWH nepBoro poga (ana mofenu TpewuHbl HOpManbHOro oTpbiea), MMNa mv1/2;
K j— KWH, paccunTaHHblii Nno BennynHe J-uHterpana, Mfa m1/2;

KJc — cTaTtnyeckasa TpewmnHocTolhkocTb, MMa mi1/2;

KJc — 3HauyeHune cTaTM4Yeckoli TPeLMHOCTOMKOCTM AN pacyeTHOro gedekta gnuHoW thpoHTa B npwu
BEPOSATHOCTM Xpynkoro paspyweHusa 0,05, MMa «m1/2;

K jQned) — 3HayeHne cTaTuyeckon TPewMHOCTONKOCTN ANsi pacyeTHOro gedpekta gamHoli opoHTa B npu
BEPOATHOCTUN Xpynkoro paspywexHus 0,5, MMa mv1/2;

KjcGf — TemnepaTtypHo-He3aBucmMas coctaBnstol,as cTaTU4eckol TpewmHocTolikocTn, MMa mvl/2;

Kmin — MWHUMasibHO BO3MOXHasi cTaTuyeckas TpewuHoCcTolKkocTe, MlMa «M1/2;

L — AnvHa KOMMOHEeHTa, MM;

n — koadhchuumneHT 3anaca Ha KVH;

n0 2 — koatppunumneHT 3anaca NPOYHOCTN MO YC/IOBHOMY Npefeny TeKYYecTu;

nF— koadunymeHT NpupaweHns TBepaoCcTU MaTepuana nog AeicTBMeM HeWTPOHHOro 06ayyYeHus;

NT— KO3 uuneHT 3anaca NPOYHOCTN MO BPEMEHHOMY CONPOTUBNIEHWUIO;

P — MakcumanbHas akcnnyaTtauuMoHHas Harpyska Ha wrtaHry, H;

Pcr— kpuTuyeckas Harpyska, npy KOTOPOW B Mpouecce MCNbITaHWii KOMMOHEHT LTaHru TepsaeT yCTOW-
YNBOCTb, H;

Pw— cymmapHoe ycunue B wnunbkax (6ontax) naHuesoro coeguHenus, H;

Rpo 2 — MuUHMManbLHOE 3HayeHne yC/I0BHOrO npepjesna Tekyyectu npu temneparype I, MMa;

RN — MWHMManbHOoe 3HayeHue BPEMEHHOro CONpoTUBAEHUA npu Temnepatype T, MMa;

T — pacuyeTHas Temnepartypa, °C;

7'0on — Temnepatypa obnyveHus, °C;

7-100 — TemnepaTypa, Npu KOTOPOW 3HaYeHWe CTaTU4ecKol TPEeLLMHOCTOWKOCTM Ha TeMmnepaTypHOW 3a-
BUCMMOCTU cTatuyeckol TpewmnHocTolrikoctn Kjdmed){T), noctpoeHHon no meTtony Advanced Unified Curve
ONs pacyeTHOro gedekra A/MHON B npu BepOSATHOCTM Xpynkoro paspyweHuns 0,5, paBHo 100 MMa mv1/2, °C;

r;3x — 3HayeHue Temnepatypbl T100 B MCXO4HOM cOCTOSIHUK, °C;
Z — KONMM4YecTBO wWnuiek (6oNnTos), LT,
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AHV — npupauieHne TBepaocTu no Bukkepcy matepuana, HV;

1 — Ko3dhpuruUMeHT NpMBefEHNA ANVHbI;

Oob— 06wWmne n3rnbHbie HanpsxeHusa, MMa;

0C— HanpshkeHue cxartusa, MlMa;

OCr— KpuTuUyeckoe HanpsxeHue cxartua, Mlla;

0T — obwune membpaHHble HanpshxeHus, MMa;

OCM — HanpsxeHune cmatug, MlMa;

— rpynna npuBefeHHbIX HanpPs>XXeHnil, KOTOPY OnpeAesisaioT No CoCTaBAAWUM obWwnx membpaH-

HbIX HanpshkeHuid, MMa;

(0)2 — rpynna npuBefEeHHbIX HaMNPsHXXeHW, KOTOpPYK onpefenstT no CymMMam COCTaBnAalWmMx o6 umx
MEMOPAaHHbIX N 06LMNX N3TMBHBLIX HanpskeHnin, MMNa;

(a)R— makcumanbHbli pasMax NpuMBeAEeHHbIX HaNpPsHXXeHU, KOTOPbIA onpegensnT No cymMam COCTaBs-
NAWNX 06LLMX N MECTHBIX HAMNPSHXEHWI OT MEXaHWYeCKUX Harpy3ok u TemnepaTypHbiX Bo3aencTeuin, MMa;

(gs)i — rpynna npuBefeHHbIX 06LWNX MEMOPAHHbIX HAMPSXXEHUI C y4eTOM CENCMMUYECKUX BO3AENCTBUINA,
MMa;

(gs)2 — rpynna npuBefeHHbIX 06LWNX MEMOPAHHbIX N 06LWNX U3TMOHBIX HAMPSXEHU C y4eToM ceicMu-
yeckux Bosgenctenii, MMa;

[0] — HOMMHanbHOe gonyckaemoe HanpshkeHune, MIMa;

[o]c— HOMMHanNbHOE gonyckaemoe HanpsbkeHue cxatus, MMa;

[a]w— HOMMHanbHOE Agonyckaemoe HanpshkeHue Ana pe3b60BbiX coeguHeHunii, MMa;

T — KacaTtesibHOe HanpsxeHue, Mla,

xsb — HanpsikeHune cpesa pe3bbbl 0xBaTbiBaeMoi getanu, MMa;

XSh— HanpsixeHue cpesa pe3bbbl oxBaTbiBawlen getanu, MMa;

Tp— Aonyckaemoe HanpshxeHue cpesa B pe3bbe, MlMa;

Q — napameTp, xapakTepusywLwuii BUA TeMnepaTypHON 3aBUCMMOCTM CTaTUYECKO TPELLMHOCTONKOCTH
KjQmed)(I~) 6 cootBeTtcTtBMn ¢ meTonom Advanced Unified Curve B 3aBUCMMOCTM OT COCTOSHMA MaTepuana,
MMa «m1/2.

5 O6Lwme nonoxeHus

5.1 PacyeT Ha NpOYHOCTb KOMMNOHEHTOB 4ex/10B NpuBogoB CY3 (No/HbI NepeyeHb KOMMNOHEHTOB onpe-
[ensiT B COOTBETCTBMM C KOHCTPYKTOPCKOW AOKyMeHTauuelh Ha cooTBeTcTBylowmnii Tmn BB3P) Ha cTaguu
NPOEeKTUPOBaHNA NPOBOAAT B AiBa 3Tana. Ha nepBoM atane BbIMOMHAKT pacyeT No BbI6OPY OCHOBHbIX pasme-
poB B cOOTBeTCTBMM C TpeboBaHmsamn FTOCT P 59115.8. Ha BTOpom 3Tane BbIMO/HAT NOBEPOYHbI/ pacyeT B
cooTBeTCcTBUU € TpeboBaHuamu FOCT P 59115.9 n HacTosAwero ctaHgapTa. Mpyu aTOM AO0MKHbI O6bITb CO6/I0-
JeHbl kak TpeboBaHMA pacyeTa No BbIOOPY OCHOBHbLIX pasmMepoB, Tak U TpeboBaHMs NOBEPOYHOro pacyeTa.

5.2 MoBEPOYUHbI/i pacyeT Ha MPOYHOCTb KOMMOHEHTOB 4Yexn0B nNpuBofoB CY3 Ha cTagun nNpoekTMpoBa-
HUA NMPOBOAAT NO NpefefibHbIM COCTOAHUAM, NpefyCMOTPEeHHbIM dhefepasibHbiMU HOpMamu W npasuiamMmu B
06/1aCTV MCMOb30BaHNA aTOMHOW 3HEepruu, ycTtaHaB/MBalOLWMMM HOPMbl pacyeTa Ha NPOYHOCTL 060pynoBa-
HUS 1 TPY6ONPOBOAOB aTOMHbIX 3HEPreTUYECKUX YCTAHOBOK.

5.3 lNpu npoBefeHMN NOBEPOYHOro pacyeTa KOMMOHEHTOB 4exsioB npuBofoB CY3 Ha cTagun NpoOeKkTu-
poBaHUA UCMNOMb3YIOT HOMUHASIbHbIE 3HAYEHUSA pasMepoB U TOJWMH CTEHOK pacCYUTbiBAEMbIX KOMMOHEHTOB,
KpoOMe pacyeTa Ha YCTONYMBOCTb, KOTOPbI NPOBOAAT MO MUHUMA/bHBIM pasmepam, onpegensemMbiM C y4eToM
[OMNYCKOB M BO3MOXHbIX YTOHEHWIA 3a Ha3HaYeHHbIA CPOK CAyX6bl. PacyeT NpPoOYHOCTU Y3/10B, COMPsXeHue
JeTanei B KOTOPbIX OCYLLECTB/SAIETCA NO NOCAAKe, BbIMOMHAKT C y4eTOM HauxyfAlero coyeTaHUs AOMNYCKOB Ha
conparaemble pasMepsbl.

5.4 PacyeT Ha NPOYHOCTbL KOMMOHEHTOB 4ex/10B npmeogoB CY3 Ha cTtaguu akcnayartauuu npoBOAAT B
cooTBeTCTBMM € TpeboBaHnamm MOCT P 59115.11.

5.5 Pacuetr HAC KOoMNOHeHTOB 4yexsioB npmesogos CY3 npoBOAAT METOAOM KOHEYHbIX 3/1EMEHTOB, A0-
nyckaeTcs BbINONMHATL pacyeT HAC ¢ ucnonb3oBaHNeEM aHaIMTUHECKUX hopMmyI.

5.6 PacyeT no BbI6GOPY OCHOBHbLIX pa3mMepoB KOMMOHEHTOB WTaHr npueogos CY3 B pamkax HacToswero
cTaHgapTa He NPoBOAAT.

5.7 ToBepoYHbIli pacyeT KOMMNOHEHTOB WTaHr npneogos CY3 Ha cTaguu NpPoOEeKTMpPOBaHWUS NPOBOASAT C
yyeToM:

- OTpMUaTesIbHOTO AOoMycKa Ha TOJIWMHY CTEHKU KOMMOHEHTA,;

- MPOrHO3HOTO (32 Ha3HAYEeHHbIN CPOK CAYXObl) 3HAYEHNSA YTOHEHMS 3a CYEeT 06 el Koppo3nu;
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- MPOrHO3HOrO (33 Ha3HA4YeHHbIN CPOK CNYyXObl) 3HAYEHMNS YTOHEHMA 3a CYeT M3HOCA B MecTax MexaHu-
yeckoro B3ammogelicTeusa getaneli npusogos CY3.

YncneHHoe 3HavyeHMe YTOHEHMA 3a cyeT O06Lieil Koppo3uu onpefesiaT 3KCNepuMeHTaslbHO Ha oc-
HOBE pe3y/bTaTOB KOPPO3MOHHbLIX WCAbITAHUA B 3KCMAyaTauMOHHbLIX YCNOBUAX W/MAM Ha ocHoBe nab6opa-
TOPHbIX WUccnefoBaHuin. [lonyckaeTcsa nNpuHUMaTb 3Ha4YeHWe KOPPO3MOHHOT0 YTOHEHWS B COOTBETCTBUM C
FOCT P 59115.7—2021 (pa3gen 4).

UncneHHoe 3HayeHWe YTOHEHUA 3a CyeT M3HOca onpepenAlnT 3KCnepuMeHTaslbHO Ha OCHOBE pe3y/ib-
TATOB PECYPCHbIX UCMbITAHWI OMbITHLIX 06pa3Lo0B NPUBOAOB W/MIW aHanu3a onbiTa aKcnayartauunm usgenuia-
aHasioroB B CXOAHbLIX YCNOBUAX 3KCMNyaTalMOHHOIO HarpyxeHus.

VicnbiTaHnA, B pe3ysibTaTe KOTOPbIX ONpeAesnialoT YNCNEeHHble 3HaYeHUA XapakTepucTuK 3gecb n ganee
no TeKCTYy cTaH4apTa, 4O/DKHbl NPOBOAUTLCA B COOTBETCTBUW C AeACTBYOLWMUMY AOKYMEHTAMW NO CcTaHAapTu-
3aumMn 1 akTamu B cpepe TEXHUYECKOTOo perympoBaHus.

5.8 MNMoBepoYHbIli pacyeT KOMNOHEHTOB WTaHr NpuBoAoB CY3 Ha cTagumn akcnayataunn nposoaAT € yye-
TOM (DakTU4YeckMx pasmMepoB KOMMNOHEHTOB, a TakKXe MPOrHO3HbIX 3HAYEHWNA YTOHEHNS 3a cyeT ob6uieil Koppo-
31N U MexXaHU4YecKoro nsHoca.

5.9 Pacuer HAC koMMoHeHTOB wWTaHr npusogos CY3 npoBOAAT METOLOM KOHEYHbIX 3/1EMEHTOB, AONy-
cKkaeTcsa BbINONHATL pacyeT HAC ¢ ucnonb3oBaHNeEM aHanUTUYECKUX hopmyn.

5.10 Mpu npoBefeHMM MOBEPOYHbLIX PacyeToB C/lefyeT UCMNOo/b30BaTbh 3HAYEHUS (PU3NYECKUX u Mexa-
HUYECKNUX CBOWCTB KOHCTPYKUMOHHbIX Matepuanos, npuBegeHHole B FOCT P 59115.2, TOCT P 59115.3 u
FOCT P 59115.6.

5.11 Mpu npoBefeHMN MOBEPOYHOr0 pacyeTa Ha CTaguun 3kcnayaTauum yymTbiBalT Kak (hakTuyeckyr
NCTOPUIO HarpyXeHus A0 MOMEHTa onpefesnieHnsa TeKyllero COCTOAHUA, TakK U BO3MOXHYIKO NPOrHO3npyemyto
nocsefoBaTe/ibHOCTb PEXMMOB 3KCMlyataunm KOMNOHEHTa Ha nepuoj OoT MOMEHTa onpefeneHns TeKylliero
COCTOSIHUA [0 NPOrHO3UPYEMOro cpoka Cyxo6bl.

6 Knaccudmkaumsi HanpsbkeHuii 1 HOMUHa TbHbIE AOMYCKaeMble HarpshKeHns

6.1 Mpu npoBefeHnn NOBEPOYHBIX PACYETOB BCE HANPSHXKEHWUA, AeNCTBYIOLWME B KOMNOHEHTAX YEX0B U
wTaHr npusogoB CY3, pa3fenstoT Ha kateropun. HanpsxeHus, oTHOCALWMECS K pa3/InyHbIM KaTeropusm, o6sb-
€[VHAIT B rPynnbl KaTeropuii HanpsHXKeHuin.

6.2 Knaccuumkaynto HanpsxxeHnin n oobegnHeHne Kateropuii B rpynnbl 4711 KOMAOOHEHTOB YEX/1I0B Npu-
BofoB CY3 nposoaAaTt B cooTBeTcTBUM ¢ TOCT P 59115.9.

6.3 Mpn npoBefeHWV MOBEPOYHOrO pacyetTa KOMMOHEHTOB LITAHT UCMOMb3YIOT CAefylLlune OCHOBHbIE
Kateropum HanpsHKeHWi, kKoTopble ONpeaesnalT U3 pacyeTa B yNpyroli NoCTaHOBKE:

- o6wmne membpaHHble HanpsXeHns (0T ) — HaMpPSKEeHUs, Bbl3blIBaeMble AeliCTBUEM MeXaHMYeCKUX Ha-
rPy30K, HOpMasibHble K pacCMaTpMBaeMOMy CEYEHUIO LWTaHrn, pacrnpefesieHHble No BCEMY CEYEHUI0 N paBHble
cpefHeMy 3Ha4yeHWo HanpPsXKeHW B faHHOM CEYEeHUMN LITaHru;

- 06wWme n3rnbHble HanpsXXeHus (Ob) — HaNPSHKEHWS, Bbl3blBAEMble AeliCTBUEM MeXaHU4yeckux Harpy-
30K, MEHSALWMECHA MO BCEMY CEYEHUIO WTAHIM OT MaKCMMaslbHOTO MOJIOXUTE/IbHOTO 3HAYEHUSA A0 MUHUMaASb-
HOrO OTpMLATENbLHOrO 3HAYEHUA 1 NPUBOASALLME K U3rMOY LITAHTN B LENoM;

- HanpsXeHusa cxatua (ac) — cpefHue Mo CEYEHUIK HanpsHKEHWs, Bbi3blBaeMble LENCTBMEM CXUMAalo-
WX Harpysok;

- HanpsXeHuss cMATUA (OCM) — CpefHue HanpPs>XXeHUS Ha KOHTaKTHbIX NOBEPXHOCTSAX;

- HanpsxeHusa cpesa (T) — cpefHMe Mo CeYEHUI0 KacaTeflbHble HanpsXXeHus, Bbl3blBaeMble AelCTBNEM
nonepeuyHbIX (N0 OTHOLWEHMWIO K pacCMaTpuBaeMOMY CEYEHUI0) Harpysok.

6.4 M3 ykasaHHbIX B 6.3 KaTteropuin HanpsbxeHuii hOpMUPYIOT pacyeTHble Tpynnbl KaTeropuii Hanpsxe-
HWIA, KOTOPblE UCMO/MB3YIOT A/1 OLEHKN MPOYHOCTMK:

- (a)1— rpynna npuMBeAEHHbIX HANPAXEHUA, KOTOPYIO ONpesenstoT No cocTaBNAWMUM 06LWNX MeMbpaH-
HbIX HaNpPsXeHWi;

- (a)2 — rpynna npuvBeAeHHbIX HaNPsHXeHWn, KOTOpyl onpefensiT No cymmaMm COCTaB/ALWMX 06LLMX
MEeMOPAaHHbIX N 06 NX N3TMBHbIX HANPSXKEHWN;

- (C)R— MakcuMmasnbHbIl pa3max NpuBeAEeHHbIX HaNPsSHXXEeHWA, KOTOPbIN onpeensanT No cymmam cocTas-
NAWMNX 06WUX U MECTHbIX HANPSHXKEHNA OT MeXaHMYeCKMX Harpy3ok v TemnepartypHbiX BO34eWCTBUIA.

Mopafok onpegeneHns NpuBEAEHHbIX HanpsxeHuii ykazaH B TOCT P 59115.9—2021 (nogpasgen 6.1).
MpaBuna obpaboTky pacnpefeneHnsa Hanps>KeHin No CEeYEeHUIo W Mo TOJILMHE CTEHKU C Lesibio BblAeNeHns
cpefHnx (MembpaHHbIX) U U3MMOBHBIX COCTaBAALLWMX pacnpegenennsa npuesegeHsl 8 FTOCT P 59115.9—2021
(nogpasgen 6.2).
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6.5 HoMuHanbHble gonyckaemble HanpsXXeHus 1A KOMMOHEHTOB 4ex/ioB npuBogoB CY3 M KOMMNOHEH-
TOB WTaHr onpegenstT B cooTBeTcTBMM ¢ TOCT P 59115.8—2021 (nogpasgen 4.2) n FOCT P 59115.9—2021
(pasgen 5).

6.6 HoMuHanbHble gonyckaeMble HanpsXXeHus 1A KOMMOHEHTOB 4exsioB npuBogoB CY3 M KOMMNOHEH-
TOB WITAHT ONpeAensitoT N0 3HAYEHNSAM KPaTKOBPEMEHHbIX MEeXaHNYeCKNX CBOMCTB KOHCTPYKLMOHHbIX MaTepu-
anos, onpegensieMbiM cornacHo tTpeb6oBaHusam FTOCT P 59115.3—2021 (pa3gen 4).

6.7 HoMmuHasnbHble gonyckaemble HanpsXeHus N8 KOMMNOHEHTOB LITAHr ofnpefenstT C y4eTOM 3Ha-
yeHns pacuyeTHOW TemnepaTtypbl T. PacueTHyi TemnepaTypy T ANnsi KOMNOHEHTOB LWTAHr ycTaHaB/MBaKwT B
obuwem cnyyae B 3aBUCMMOCTM OT TeMnepaTypbl cpeabl NepBoro KOHTypa BBOP 1 ypoBHSA BHYTPEHHUX pagu-
aLNOHHbIX 3HEPrOBbIAENEHWIA.

6.8 Mpn HanNMuMM B KOMMNOHEHTE LITAHIN KOMbLUEBbLIX (MONEPEeYHbIX) CBApPHbIX COEAMHEHUIA B HECYLLUX
peTtansax HOMUHa/lbHOe fonyckaemMoe HarnpshkeHue [na KOMMOoHeHTa onpefenainT Kak MUHUMa/lbHoe U3 [0-
nycKaeMblX 3HA4YEHU, BbIYNCAEHHbIX 419 OCHOBHOrO MeTasia v mMeTasna LiBa.

7 PeXxvMbl HarpyXeHusi 1 yunTbiBaemble (akTopbl

7.1 OCHOBHble pacyeTHble PEeXWMbl A1 OUEHKM NMPOYHOCTU U YCTOMYMBOCTU 4exnoB npuBoaos CY3
BK/lOYalOT B cebs:
3aTar 60NTOB W WNnAeK oaHuEeBbIX COeANUHEHWI;

MYyCKOBOW pPeXum;

cTauMoHapHble pexumsl;

paboTy CMCTEMbl aBapuinHON 3aLunThl;

M3MeHeHne mouiHocTn BBOIP;

OCTaHOB;

rmapasnnyeckue ncnoltaHnsa BBOP;

NHEBMAaTMYECKNE UCNbITaHNSA 060M0UYKN PEaKTOPHOTo 3[4aHUS;
HapyLweHUs HOpMasibHbIX YC/I0BWIA aKcnayaTauum;

- YC/I0BUA MPOEKTHbIX aBapuii.

K cTaumMoHapHbiM pexumam paboTbl OTHOCATCA BCe pexumbl paboTbl BBOP Ha pas/iinyHbiX YPOBHAX
MOLLHOCTW B C/ly4yae, ec/iv pasmax W3MEeHeHUs onpefenslwux napameTpos (faBfieHne u Temnepatypa) B
paccmaTtpuBaeMblX KOMMOHEHTaxX He BbIXOAMT 3a npefenst £5 % OT Ux cpefHero 3HavyeHua 3a nepuopg npo-
TekaHua pexuma.

Pexum «paboTa cucTeMbl aBapuUiNHOW 3aluUTbl» BKAKOYaeT B ce6s CNEKTp pPexumoB, obecneymBawLmnx
PYHKLUMOHNPOBAHWE 3/IEMEHTOB CUCTEMbI YNpaB/ieHNUs U 3alWnTbl B HOPMasbHbIX YC/IOBUAX IKCNIyaTauum.

Mpu HapylWeHNAX HOPMasibHbIX YC/IOBUIA aKCnayaTaunm U B YC/IOBUAX NPOEKTHbIX aBapuii yuntblBaeTcs
U3MeHeHWe napaMeTpoB cpefbl KaK CO CTOPOHbI KOHTYpa BHYTPEeHHero fassieHns B BBOP, Tak n co CTOPOH®I
cpebl Nof 060/104KON PeaKTOPHOro 3A4aHus, a Takke Harpysku, cBs3aHHble ¢ paboToit npusoga CY3.

7.2 OCHOBHblE pacyeTHble Harpysku 1 BO3felicTBykLlMe hakTopbl A8 YyexnoB npusogoB CY3 Bkawua-
10T B cebs:

- BHyTPEHHEEe W HapyXHoe faBrfieHune;

- Harpysku ot 3aTdra 60/1TOB W LWNW/EK;

- BECOBbIE Harpysku;

- MexaHu4yeckne Harpysku, obycnosneHHble paboToii npusoga CY3;

- Harpysku OT BHELWHUX ANMHaMWYEeCKNX BO3AENCTBUIA, BKIOYAsA celicMuyeckne BO3AENCTBUA U AUHAMM-
yeckue BO34eliCTBUSA TEXHOTEHHOTO NMPOUCXOXAEHUS;

- TemnepaTtypHoe Bo3aelicTBue.

7.3 OCHOBHble pacyeTHble pPeXuMbl A1 OLEHKN MPOYHOCTW U YCTOWYMBOCTY LWITAHT npuBoaoB CY3 BkO-
yawT B cebs:

- pexum yaepxaHus pabouyero opraHa CY3 B HEMOABMXHOM MOJTOXEHUMU;

- nepemMelleHne paboyero opraHa CY3 B pexume perynmpoBaHus;

- cbpoc pabouero opraHa CY3 B pexvume aBapuiiHON 3aliuUThbl;

- HapyLleHNs HOopMaslbHbIX YCI0BUIA 3KCnyaTauuu;

- YCNI0BMA MPOEKTHbIX aBapuii.

7.4 OCHOBHble pacyeTHble Harpy3ku v Bo3feincTByrowme akTopbl ANS WTaHr npusogoB CY3 BkawYaT
B cebs:

- BECOBbI€ Harpysku;
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BbITa/IKNBAKLL YO CUNY;
nepenag AgasfieHnsa Ha pabouyem opraHe CY3;
rMApoOLANHAMMNYECKNE HarpysKu;
Harpysku OT yTblkaHWSA nNpu BBoAe pabouvero opraHa CY3 B aKTUBHYI 30HY;
Harpysku npu nM3BsieyeHnn padoyero opraHa CY3 u3 akTUBHOI 30HbI;
WHEPUMOHHbIE Harpy3ku B AUHAMWYECKUX pexumax paboTel npusoga CY3;
Harpysky OT BHELIHUX ANHAMUYECKNX BO3LENCTBUIA, BKIOYAA celicMUYecKkne BO3LEWCTBUS U AUHAMU-
Yyeckne BO3LEeNCTBMSA TEXHOTEHHOrO NPOUCXOXAEHUS;

- TemnepaTypHble BO34elCTBUS;

- paguaynoHHOe BO3AENCTBME.

7.5 Mpn BbINOMIHEHMM pacyeTOB Ha CTaguun 3Kcnayatauum crnegyert yuynTbiBaTb napameTpbl dakTuyeckux
N MPOrHO3MpyeMbIX (Ha OCTaBLUMIACS CPOK CNYXObl) PeXUMOB.

8 PacuyeTt Ha cTaTn4yecKyro NpPOYHOCTb

8.1 KOMMNOHEHTbI Yex/I0OB NPUBOAOB CUCTEM YNpaB/ieHUs 1 3aliUThl

8.1.1 PacyeT Ha cTaTMyeckyl NPOYHOCTb MPOBOAAT TOJILKO A1 TEX KOMMOHEHTOB 4YeX/10B NPUBOAOB
CY3, KoTopble o6ecneynBaoT NPOYHOCTb U/UAN HecyLyo cnocobHoCTb npuBoga CY3 B Lenom uau npegcras-
NAT co60i rpaHuuy yaepxaHusa gaBfeHns nepBoro KOHTypa.

8.1.2 PacueT Ha cTaTU4YecKyl MPOYHOCTb KOMMOHEHTOB 4exsioB npmsoaoB CY3 Ha cTtagmm NpPoOeKTUpo-
BaHUA npoBoAAT B cooTBeTcTBUM ¢ TOCT P 59115.9—2021 (pasgen 8). MNMpu aToM paccmaTpuBalT pacyeTHble
pexumbl 1 yCNOBWUS 3KCNayatauuun, ykasaHHble B 7.1, npu AeACTBUN PacyeTHbIX Harpy3oK, YKasaHHbIX B 7.2,
3a UCK/IOYEHNEM Harpy3ok OT BHELWHWUX AMHAMUYEeCKUX BO3AENCTBUNA.

8.1.3 PacyeT Ha cTaTU4YeCcKyt MPOYHOCTbL KOMMNOHEHTOB Yex/0B npueoaoB CY3 Ha cTagumn akcnayartauunm
npoBoasaT B cootBeTcTBUM ¢ TOCT P 59115.11—2021 (nogpasgen 6.3).

8.2 KOMMOHEHTbI WTaHI NPUBOAOB CUCTEM YyMNpaB/ieHUs U 3awunTbl

8.2.1 Pacuyert Ha cTaTM4ecKylo NPOYHOCTb NPOBOAAT TOJ/IbKO A1 TEX KOMMOHEHTOB WTaHr npusogos CY3,
KoTOopble o6ecneymBaloT NPOYHOCTb U/MKM Hecywy cnocobHocTb npueoga CY3 B ue/ioM.

8.2.2 lNpu pacyeTe Ha CTAaTUYECKY0 MPOYHOCTb KOMMOHEHTOB WTaHr npusofoB CY3 cnefnyeT nNpoBepuThb
BbIMO/THEHUE YCMOBUIA MPOYHOCTM Y3/M10B M AeTasieil cornacHo 8.2.3—8.2.7 B pacUeTHbIX pexumax, nepeuymc-
NEeHHbIX B 7.3, Npu OelCTBUN pacyeTHbIX Harpy3okK, ykasdaHHbIX B 7.4, KpOMe Harpy3ok OT BHELWHUX AnHaMunye-
CK/NX BO34ENCTBUIA.

8.2.3 HanpsxeHua pacuyeTHbIX rpynn Kateropnin HanpskeHuin, BbIYMCNEHHbIE B pamKax pacuyeTta Ha cta-
TUYECKYI0 NPOYHOCTb Y3/10B M AeTanein wTaHr npusogos CY3, He [0/MKHbI NpeBbilWaTb AONYyCKaeMblX 3Haye-
HWA, NpUBeAEHHbIX B Tabnuue 8.1.

8.2.4 HeobxoAaMmoCTb yAO0OBNETBOPEHUS TpeboBaHWMl No pasmaxaM HanpsbkeHuin (0)R ycTaHaBnusaeT
KOHCTPYKTOpPCKaa opraHusaums.

Tabnunya 8.1 — [lonyckaemble HanpsHKeHMS /19 KOMMIOHEHTOB LWTaHr npueogos CY3

Pexum (0)i (®2 )r
HYS M 1.3M « RT \
min 2,5 --~ mRjo.2. 2-R;02
{ Rm ) J
HHY3 1,2[a] 1.6M -
YMA 1.4[0] 1.8[0] -
yu 1,35[<y] 1.7M -

8.2.5 MakcMmasibHOEe U MUHUMasIbHOEe 3HA4YeHUs NPUBEAEHHbIX HANPSHXKEHW, N0 KOTOPbIM OnpeaenswT
pasmax (0)R, N0 abCoONTHOMY 3HAYEHUIO HE AO/DKHbI MPEBOCX0OAUTL 3HadYeHne R

8.2.6 CpefHue HanpsXeHUa cMATUA He AO0JDKHbI npeBblwaTte 1,5 Rp02- B cnyyae, ecnm pacctosHue ot
Kpas 30Hbl MPUIOXEHWS Harpy3kum A0 CBOHGOAHON KPOMKM MpeBbillaeT pa3Mepbl 30Hbl, HA KOTOPON AeicTByeT
Harpyska, fonyckaemble HanpsHXXeHns CMATUSA MOTYT ObiTb yBeNnUYeHbl Ha 25 %.
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8.2.7 CpefHue kacaTesibHble HaMpsHKeHWUs cpe3a B KOMMOHEHTaxX, NpeAHa3HauvYeHHbIX 419 BOCNPUATUSA
nepepesbiBAOWMNX YCUANA (LUMOHKKW, WANLbI, 606bIWKK), HE AO/MKHbI NPEBbIWAaTb AOMNYCKAEMbIX HANPSHKEHUA,
npuBefeHHbIX B Tabnuue 8.2.

Ta6nuuya 8.2— [lonyckaemble HANPSHKEHUS Cpe3a A/ KOMMNOHEHTOB LUTAHT NPUBOAOB CY3 (3@ UCKIHOUEHUEM PE3bO)

T

HY3 0,50[a] 0,65[a]
HHY3 0,60[a] 0,77[o]
YMA 0,70[a] 0,90[0]
YU 0,68[a] —
8.2.8 HanpsixeHus cpesa B pe3b60BbIX COEAMHEHNSAX HE AO/DKHbI NPEBbIWATb 3HAYEHUW, NPUBEAEHHbIX

B Tabnuue 8.3.

Ta6nuuya 83— [lonyckaemble HanpskeHWs1 cpesa B pe3bbe KOMMOHEHTOB LUTAHT NPUBOAOB CY3

™
Pexmm OT MeXaHU4YeCKNX Harpys3ok

OT MeXaHNYeCKMX Harpysok p}./ o

n TeMI'IepaTyprlX BO3,q9I/ICTBI/II/I
HY3S 0.25 Rio,2 0,32 RJ02
HHY3 0,30 Rj, 2 0,38 RjO2
YA 0,30 RpQ2 0.45 Rjo,2

MY 0,35 RpQ 2 —

HanpsixxeHune cpesa pe3bbbl A4/151 0XBaTbiBaEMOM getann (Wnuabku WamM 60aTa) paccymTbiBaloT No popmye

XD~ h 2 d v hw kb @1
roe xsb  — HanpshbxeHue cpesa pe3bbbl 0xBaTbiBaemoin getanu, MMa;

Pw— cymmapHoe ycunue B wnunbkax (6ontax) gnaHueBoro coeguHeHns, H;

Z — KO/IM4YecTBO wnunek (6onTos), WrT,;

d| — BHYTpeHHWI gnameTp pe3bb6bl WNWAbKK (LWNUALKA uan 60nTa), MM;

hw— HOMWHanbHasa BbicoTa paboyei yacTn pe3bObl Pe3b60BOro CoeanHEHUS, MM;

/clb — Koah(pMUMEHT NOMHOTLI Pe3bbbl OXBaTbiBAEMON geTanu.

KoadppnumeHT nonHOThI pe3bbbl 0XxBaTbiBaeMon getanu /clb npuHUMalT paBHbIM:

- 0,40 pNsA NpsSIMOYroNbHON pe3bbbl;

- 0,65 gnsa TpaneuenganbHON pe3bobl;

- 0,75 pnNs MeTpuUYecKoi pesbobl.

Hanps)keHne cpe3a pe3bbbl AN1a OxBaTbiBawliell geTanu (raiikm) paccumTbiBaloT No popmyne

(8.2
sn nz-dO-hw kin’
rae xsn — HanpshkeHue cpesa pe3bbbl oxBaTtbiBawuweli getanu, Mla,;
d0 — HapyXHbIii AnameTp pe3bbbl WNUAbKK (WNWAbKA UM 60nTa), MM;
fcln — koadbhuumeHT NoMHOTLI pe3bbbl OXBaTbiBaKOLWEN AeTanu.
KoathhnumneHTbl NonHOTHI pe3bbbl OxBaTbiBalolWeln geTany /cln NpUuHUMAT paBHbIMU:
- 0,40 NS NpsSIMOYronbHOl pe3b6bbl;
- 0,65 gna TpaneuenganbHoOl pe3bobl;
- 0,87 pnNa MeTpuUYecKoi pesbObl.
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B cpopmynax (8.1) u (8.2) 3HaueHne Pw paccuunTtbiBaloT B cooTBeTcTBUM ¢ TOCT 34233.4. lonyckaeTcs
paccunTbiBaTb PWC NOMOLLbIO MeTofa KOHEYHbIX 3/1IEMEHTOB (fonyckaeTca UCNO/b30BaTh APYrue YNC/IEHHbIE
MeTogbl).

9 PacyeT Ha LMKNYECKYHO MPOYHOCTb

9.1 O6wWwunii NopsgoK onpeaenieHns HanpsKeHW AN8 OUEHKM LMKIMYECKO NPOYHOCTM M3M0XKEH B
FOCT P 59115.9—2021 (pasgen 6).

9.2 PacuyeT Ha UMKNMYECKYI0 MPOYHOCTb KOMMNOHEHTOB NpueBoAoB CY3 (4ex/ioB U WTaHr) Ha cTaguu npo-
eKTupoBaHna nNpoBoaAaT B cooTBeTcTBUM ¢ TOCT P 59115.9, Ha cTagumu akcnsyartauum — B COOTBETCTBUM C
FOCT P 59115.11.

10 PacuyeT Ha yCTOM4YMBOCTb

10.1 KOMMOHEHTbI 4YexJIoB NMPUBOLOB CUCTEM YyNpaB/IeHUA U 3aWnThbl

10.1.1 PacuyeT KOMMNOHEHTOB 4Yex/10B NpnBoAoB CY3 Ha yCTONYMBOCTb Ha CTaAuN NPOEKTUPOBAHUS Npo-
BOAAT B cooTBeTcTBUM ¢ TOCT P 59115.9—2021 (pa3gen 9).

10.1.2 PacyeT KOMMOHEHTOB 4ex/i0B NpMBoAoB CY3 Ha yCcTONUYMBOCTb Ha CTaguu 3Kcnsyartauum npoBo-
aat B cootBeTcTBUM ¢ TOCT P 59115.11—2021 (nogpas3gen 6.5).

10.1.3 lMpu OuUEHKe YCTOMYMBOCTU KOMMOHEHTOB 4ex/0B nNpumBoAoB CY3 HeoOGX0AMMO yuMTbiBaTb Mak-
CUManbHO J0NYyCTUMOE OTK/IOHEHWE NPOAOJIbHOM OCYM KOMMOHEHTa OT NPAMOJIMHENHOCTM U HECOBEPLUEHCTBO
hopMbl, fOoNyCcKaeMOe MPOEKTOM.

10.2 KOMMOHEHTbI WTaHI NPUBOAOB CUCTEM YMNpaB/IEHUS U 3aLWNTHI

10.2.1 MNpu npoBegeHMN pacyeTa KOMMOHEHTOB WTaHr NpuBoaoB CY3 Ha yCTOWYMBOCTb KPUTUYECKOE
3HayeHue Harpysku [onyckaetcs onpefensaTb C UCNO/b30BAHUEM aHanuTUyeckux opmyn uaM metoga Ko-
HEYHbIX 3/1IEMEHTOB (JONycKaeTCca UCNO/Mb30BaTh APYrne YNCNeHHble MeToAbl).

10.2.2 PacuyeT wTaHr npneoaoB CY3 Ha yCTOWYMBOCTb NPOBOAAT C Y4E€TOM MaKCMMasnbHO AONYCTMMOTO
OTK/IOHEHWS1 OT NPSAMOJIMHEHOCTN, NPEeAYCMOTPEHHOIO MPOEKTOM.

10.2.3 KpnTuyeckoe HanpshkKeHue cxaTus OCransa KOMMNOHEHTA CTEPXHEBOro TUNa NPW OTKIOHEHUN NpS-
MOSIMHERHOCTM B nNpedenax 1 % moxeT 6biTb onpegeneHo no dopmyne

M2 sETe/
Cler ~ (10.1)

A (MeL)2
roe acr — KpuUTUYeckoe HanpsaxeHue cxatusd, Mlla;
ET — mMopgynb ynpyroctn matepuana KOMNoOHeHTa npu temnepatype I, Mla
/ — MOMEHT MHepLuun nonepeyHoro cevyeHns KOMMNoHeHTa, Mm4;
A — nnowagb nonepeyvyHoro ce4YeHns KOMMOHeHTa, MM2;
M— xKoadhduuneHT NnpuBeneHna ANUHLI, en;
L — gnvHa KOMNOHeHTa, MM.

3HauveHune koathduymeHTa N NPUHUMAIOT pPaBHbLIM:

- 0,5, ecnu 06a KOHUA KOMMNOHEHTA 3aKpensieHbl XECTKO;

- 0,7, ecnu OAUH KOHEL, KOMMOHEHTa 3aKpPEen/IeH XeCcTKo, a ApYyroli WapHUpPHO;

- 1,0, ecnu oba KOHUA KOMNOHEHTA 3aKkpensieHbl WapHUpPHO;

- 2,0, ecnu o4vH KOHeL, KOMMOHEHTa 3aKpenJsieH XecTko, a ApYyroin cBo6OAEH.

10.2.4 HomwuHanbHOE gonyckaemMoe OCEBOE HamnpsixeHue cxatus [a]c onpegensaoT no dopmyne

0,5 eacr, npu ocr <0,5 Rp02

R
°>5'Ap0,2 « 1-
4

5 (10.2)
PO, , npun acr > 0,5 *Rpo2

1

roe [o]Jc— ponyckaemoe oceBoe HanpshkeHue cxatus, MMa;
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10.2.5 YcTolYMBOCTb KOMMNOHEHTa WTaHrM npusoga CY3 obecneyeHa, ecnu BbINOMHAETCSA ycnoBue
oc<Jalc, (10.3)

rae oc— HanpsaxeHue cxatua, MlMa.

10.2.6 MNpwu HeBbinoNHeHUN ycnosusa (10.3) B cnyyae, ecnu nonepeyHble CMELLEeHUs CTEPXHA KOHCTPYK-
TUBHO OrpaHuW4YeHbl, fonyckaeTcsa NPOBOAWUTb OLLEHKY CTaTU4yeckol NpPOYHOCTU MO KpuTepusam pasgena 8.2 ¢
NCMNONb30BaHNEM pacyeTHON cxeMbl 4ePOPMUPOBAHHOIO COCTOSHMA WTaHrM npusoga CY3 B KOHEYHOM CO-
CTOSIHUM MOC/e NoTepu yCcToNYnBOCTU. MpK BbINOSIHEHWUN YCNOBWIA CTATUYECKOW NPOYHOCTU Pe3ynbTaTt OLEHKM
YCTOMYMBOCTM CUMTaAETCA NpuemMsaeMbiM B c/aydyae, ecnan obecneymBaeTcs paboTtocnocobHocTb npusoga CY3.

10.2.7 fJonyckaeTcsi 060CHOBaHMe YyCTOMYMBOCTM KOMMOHEHTOB LWWTaHrM npusoga CY3 no pesynbrtatam
CTEHAOBbIX MUCMbITAHWI NO aTTeCTOBaHHbLIM MeToAMkaM B cocTaBe npueoga CY3 c obecnevyeHuem gelicTBus
aKCnNyaTaunMoHHbIX (hakTopoB (f4aBfeHne n temnepartypa).

10.2.8 YCTOUYMBOCTb KOMMOHEHTA LWITAHIM B pe3ynbTare UCNbiTaHuii obecnevyeHa, eciy BbINOSHAETCA
ycnosue

(10.4)
roe P — MakcmmanbHas akcnayatauuMoHHas Harpyska Ha wraHry, H;
Pcr— kputnyeckas Harpyska, npu KOTOpPOW B NpoLEecce UCMbITaHUi KOMMNOHEHT WTAHIN TepsSeT yCTONYM-
BOCTb, H.

11 PacyeT Ha conpoTMB/IEHNE pa3pyLUEeHUIO

11.1 KOMMOHEHTbI Yex/I0B NPMBOAOB CUCTEM YyNpaB/IEHUA U 3aWUThbl

11.1.1 PacueT Ha CONpOTMB/IEHME pa3pyLUEHNIO KOMNOHEHTOB 4exn0B npuesoaos CY3 npoBOAAT B COOT-
BeTcTBUM ¢ TOCT P 59115.9—2021 (pasgen 12).

11.1.2 PacueT Ha conpoTuB/eHNe paspyLleHnto A0NyCcKaeTcs He NPoBOAUTb AJ11 KOMMOHEHTOB 4YeX/10B
npueogoB CY3, nognagawwumx nog ycnosmsa NOCT P 59115.9—2021 (nyHkT 12.1.4).

11.2 KOMMNOHEHThbI WTAHr NPNBOAOB CUCTEM yNnpaBJ/ieHUA W 3aWunTbl

11.2.1 PacyeT Ha conpoTuB/IEHNE paspyLlleHNn0 KOMMNOHEHTOB WTaHr npusoaos CY3 npoBOAAT B COOT-
BeTcTBMM Cc 11.2.3— 11.2.16.

11.2.2 PacyeT Ha cOnpoTuB/eHWe paspylleHno O0MyCcKaeTcs He MPOBOAUTL A/ KOMMOHEHTOB LUTAHT
npusogos CY3, nognagawwmx nog ycnosmsa NOCT P 59115.9—2021 (nyHkT 12.1.4).

11.2.3 PacyeT Ha COMpOTUB/IEHNE pas3pyLlleHno NpPoBOAAT AN KOMMNOHeHTa wrtaHrn npusoga CY3 c
NoCcTy/IMpyeMbiM AedIEKTOM Ha OCHOBE COMOCTaB/IEHWS PacCUYETHOW XapakTePUCTUKM MeXaHWKA paspyLleHus
(koathbpuymeHTa MHTEHCMBHOCTY HanpshkeHuid K\) co 3Ha4YeHMeM ctaTuyeckon TpewuHocTokocTu (KJc) mate-
puana 3Toro KOMMOHeHTa.

11.2.4 B ka4yecTBe NOCTYNMpPyeMoro gecekra paccmaTpmBalT pacyeTHY TPELWLNHY ¢ 3ajaHHbIMKU hop-
MO 1 pasMepamun. B 3aBUCMMOCTM OT reOMeTpuuM KOMMOHEHTa pacyeTHbIl AedeKT npuHumalT B Buae no-
BEPXHOCTHOW MOAYINANNTUYECKON WAN MOBEPXHOCTHOI YrN0OBOW YeTBEPTbIMIMNTUYECKOW TpeuinmHbl (pucy-
HoK 11.1) C OTHOWEHMEM A/INHbLI GONbLIOK MOMYOCU C K ANIMHE Masioil nosyocu a, paBHbiM 3. Pasmep Mmasnoii
noslyocn a pacyeTHoro gedekra NPUHUMaKT paBHbIM 1 MM.

a a
c ¢
a) MNoBepxHOCTHasi 6) MoBepxHOCTHas yr/ioBas
NoNya I/ MNTNYeckas TpeLmHa YETBEPTLI/VIUNTMYECKAS TPELMHA

1— (PPOHT TPELLVHBI

PucyHok 11.1 — Buabl pacyeTHOro gediekta B KOMNOHEHTE LWTaHr npusoga CY3

10
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11.2.5 PacyeT Ha conpoTMB/IEHUE pa3pyLIeHU0 NPOBOAAT A4/1A 30H KOMMNOHeHTa wTaHrn npusoga CY3, B
KOTOpbIX OXugatT Hanbonbwmne 3HadeHnss KMH /b nnb6o HanmeHbllee 3HaYeHne cTaTMYecKol TPEeLMHOCTOM-
KocTu matepunana KJc, nn6o HammeHblee oTHoweHne KJJIK\.

11.2.6 Pac4yeT Ha coOnpoTMB/IEHNE pa3pyLleHNI0 KOMNOHEHTa wWwTaHrn npusoga CY3 npoBogAaT ANs BCex
NMPOEKTHbIX PEXUMOB 3aKcnayartauuu, sknovaa HYI, HHY3S, YN u YIA.

11.2.7 Pacyet KNH npoBoAAT MeTO4OM KOHEYHbIX 3/IEMEHTOB Ha OCHOBe ynpyroro pacyeta HAC Kom-
NMoHeHTa wWTaHrM npuBoga CY3. [lonyckaeTcsa BbINOAHATH pacyeT KMH meTtogamu nuHeliHOW MexaHuKn pas-
pyLIeHWs, BKIOYAsA MEeTO[ BECOBbIX (DYHKUWUIA, WM C UCMOMb30BAHMEM aHanMTUyYecknx opmys.

11.2.8 Pacuetr HAC komnoHeHTa wTaHrM npusoga CY3 BbINOMHAKT A8 KaXA0ro pacyeTHOro pexuma ¢
y4yeTOM napameTpoB pacyeTHOro gedekra.

11.2.9 Mpu pacyete KWH 3HauyeHns MoAyns ynpyroctu, TemnepaTtypHoro KoagyuumeHTa SIMHERHOro
pacwwupenns n koadpduuneHta lNyaccoHa ons martepuana KOMMNOHEHTa wWTaHrm npusoga CY3 npuHumatoT
cornacHo NOCT P 59115.2.

11.2.10 Ha ocHOBaHMKN BbIMOJIHEHHbIX PacyeTOB ONpeaenstoT MakcMmasibHoe 3HavyeHue K) no ppoHTy
TpewmHbl.

11.2.11 3Ha4yeHMe cTaTM4YeCcKON TpewwmHOCTolKocTM KJIC ANsi XpOMOHUKENEBbIX CTanell ayCTEHMTHOro
Knacca (Bk/to4as CBapHble coefuHeHusa 3Tux ctanei) onpegenstoT cornacHo NOCT P 59115.6—2021 (noga-
pasgen 13.1) ana MakcuManbHOW TeMnepaTypbl PpacyeTHOro pexuma.

11.2.12 3Ha4yeHue cTaTumyeckoit TpewmHocTolikocTn KJc gnsa ctanu Mapkm 14X17H2 onpegensioT co-
rMacHoO NPUAOXeHUO A ANA MUHMMabHOI TemnepaTypbl PacyeTHOro pexuma.

11.2.13 YcnoBue NpOYHOCTU ANA KOMNOHEHTa WTaHr npuBogoB CY3 ¢ nocTynmpyeMblM gedekTom cuu-
TalT BbINOJIHEHHbLIM B C/lyyae, ecnu ANA KaX[oro paccMmaTtpvBaeMoro MOMeHTa BpeMeHM npoTekaHus pac-
YEeTHOro pexuma BbIMOJIHAKT ycnoBue

neK, <Kjc, (11.1)

roe  n — koadpduymeHT 3anaca Ha KUMH, en.;
K, — KWH nepBoro poga (4na moAenu TpewmHbl HOpMasabHOro otpeia), MMa mv1/2;
KJc — cTatuyeckas TpewmHocTolKocTb, MMa «M1/2.

11.2.14 3HauyeHue KoahdurumeHTa 3anaca n A9 XPOMOHUKENEBbIX CTasieil ayCTEHMTHOrO knacca (BK/k-
yasi cBapHble coeAMHEHNS 3TUX CTanein) AN BCEX PEXMMOB 3KcnayaTtaunm, oTHocawmxes kK HY3, HHY3, YN
n YTMA, npuHumalT paBHbiM 1,1,

11.2.15 3HauyeHue KoadhuumeHTa 3anaca n 4na4a crtaam mapkm 14X17H2 npuHUMaKT paBHbIM:

- 2,0 npu HY3;

- 1,5 npn HHY3 un YW;

- 1,0 npu YMNA.

11.2.16 JononHntenbHo Kk ycnosuto (11.1) 4O/HKHO ObiTb BbINOSIHEHO YC/A0BME OTCYTCTBMS NOTEpPU He-
cyuielh cnocob6HOCTM KOMMNOHEHTA WTaHr npueogos CY3 c TpewmnHol

cref(a,c) <R poi2, (11.3)

roe orefla, c) — pedyepeHcHoe HanpsxeHue, 3aBucslliee oT pa3mepos Aedekta, MMa;
a — p[/iMHa mManoli Nosyocu pacyeTHoro gedekra, Mm;
C — ANIMHa 60MblWOol NoAyoCcu pacyeTHOro gedekra, Mm.
3HauveHue pedepeHCHOro HanpsaxeHusa paccumteiBaloT no FTOCT P 59115.10—2021 (npunoxeHue ).
3HayeHne RM02 npuHumaltot cornacHo NOCT P 59115.3—2021 (pasgen 4).

12 PacueT Ha BHELUHVE AMHaMUYecKne BO3AeicTBus

12.1 B kayecTBe BHELHWX AMHAMWUYECKUX BO3LENCTBMI paccMaTpuBaloTCA NPUPOLHblEe BO34ENCTBUSA
(Hanpumep, 3emneTpsceHue, yparaH, CMepy Uan uHoe siBJieHne, BO3MOXHOE Ha njouiagke aTOMHON cTaHuuun)
M BO3JENCTBMS TEXHOTEHHOrO XapakTtepa (Hanpumep, yaapHas BOMHa, NajeHue netatenbHOro annapara), pe-
rnameHTUpPOBaHHbIE K y4yeTy B NPOEKTe aTOMHOl 3HepreTuyeckoin ycTaHOBKM.

12.2 PacuyeT KOMNOHEHTOB NpuBoAoB CY3 Ha BHeEWHME gUHaMUYecKne BO3AENCTBUA NPOBOASAT Npu CO-
BMECTHOM AEelCTBUM 3KCNAyaTaluMOHHbIX U AUHAMUYECKUX Harpy3ok.

12.3 OCHOBHbIM Y4YUTbiBA€MbIM BWAOM NPUPOLHOrO BO34ENCTBMA SABASETCS CelcMuyeckoe BO3Ael-
ctBre. O6wume TpeboOBaAHMA K NPOBEAEHUIO pacyeTa 3/1IEMEHTOB aTOMHbIX CTaHUMA Ha ceicmuyeckue BO3-
felicTBus npueefeHbl B dhefepasnibHbiX HOpMax 1 npasusax B 061actv UCNosib30BaHNA aTOMHOWN aHepruun [2].

n
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12.4 PacyeT KOMMOHEHTOB NpuBOA0B CY3 Ha WMHble BHELWHUE AMHAMUYeckue BO34eliCTBUA (TEXHOreH-
HOTO WM NPUPOAHOr0 XapakTepa) NMPOBOASAT B TOW e NOCTAHOBKE, YTO U pacyeT Ha CeicMmyeckoe BO3AEi-
cTBue. lpu 3TOM pacyeTHble COYEeTaHUA Harpy3ok W fonycKaeMble HanpsXeHWs NPpUHUMAaloT TakuMu Xe, Kak
n B cnydyae MP3.

12.5 B cnyyae ecnv CnekTpbl OTK/IMKA MPU TEXHOTEHHOM BO3ZEeliCTBMM BO BCEM Ananas3oHe 4acToT Huxe
crnekTpoB oTeeTa npu MP3, pacyeT Ha COOTBETCTBYOLNE BO3AENCTBMA LOMYCKAETCHA He MPOBOAUTh.

12.6 Ons oueHKM COBCTBEHHbIX 4acToT, QOpM KonebaHunini KOMNOHEHTOB npusoga CY3 n onpegeneHus
OTK/IMKA Ha BHeLIHee AMHaMW4YecKoe BO3feiiCTBME UCMOMNb3YIT METO[ KOHEYHbIX 3/IeMeHTOoB. [lonyckaeTcs
MCNo/b30BaTb pacyeTHY Mogesnb npuBoga, npeactaBneHHyto FOCT P 59115.9—2021 (npunoxeHune f).

12.7 Ceilcmunyeckue HarpyskM Ha 3neMeHTbl npuBoga CY3 onpefensioT B COCTaBE MHTErpasbHoi Mo-
Jenn, BknoyawLein B cebs yexon u WTaHry, a TaKkke Apyrne afieMeHTbl Npusoja, UMeLmne ¢ HUMU MexaHu-
yeckue cBA3N.

12.8 TpO4YHOCTb KOMMOHEHTOB 4exs0B npuBogoB CY3 npu ceiicMMYecknx BO3aeNcTBUSAX (ceicmo-
MPOYHOCTb) Ha CTaguMn NPOEKTUPOBAHMSA 0BGOCHOBbLIBaT B cooTBeTcTBMM ¢ TOCT P 59115.9—2021 (noapas-
nen 15.1), Ha cTagun akcnnyatauum — B cooTBeTcTBUM ¢ TOCT P 59115.11—2021 (nogpasgen 6.4).

12.9 OueHKy CelNcMOMpPOYHOCTU KOMMOHEHTOB LWTAHr npuBogoB CY3 npoBOASAT MO AONYCKAaeMbIM Ha-
NPsSHXEHUAM, Mo JONyCKaemMblM NepemMeLleHnamM, No KpUTePUAM LMKINYECKOW NPOYHOCTH, YCTONYMBOCTUN U CO-
NMPOTUB/IEHNA pa3pyLUEHWIo.

12.10 HanpsxxeHns B KOMNOHEHTax wWTaHr npueoaos CY3 npu ceMcMnYecKnX BO3LENCTBUAX HE AOKHbI
npeBbiWaTh AONyCKaeMblX 3Ha4YeHuin (0S), NMpMBEAEHHbIX B Tabnuuyax 12.1— 12.3. HoMuHanbHble gonyckae-
Mble HanpsixeHus [a] v [a]® onpegensloT cornacHo pasgeny 6.

Ta6nunya 121 — CouyeTaHusi Harpy3oK 1 Aonyckaemble HanpshKeHWs A1s KOMMOHEHTOB LWTaHr npuesogoB CY3 npu
ceiCMUYecKnx BO3LEeNCTBUAX

[Jonyckaemoe HanpsbxeHue

KaTeropus ceiicmocToikocTu CoyeTaHua Harpysok
(°s)i or
HY3+MP3
HHY3+MP3 1.4[0] 1.8[0]
| HY3+YMA+M3
HY3+M3
1.2M 1.6M
HHY3+M3
HY3+M3
I 1.5[0] 1,9[c]
HHY3+N3

Tabnuuya 12.2 — [jonyckaeMble HaMPSHKEHWUA CMSATUS AN KOMMOHEHTOB LUTaHr NpvBogoB CY3 npu ceicMmMYecKmx
BO3ENCTBUAX

KaTeropus ceiicmMoCTOMKOCTU CoueTaHunss Harpysok [Jonyckaemoe HanpsbkeHne

HY3+MP3

HHY3+MP3 2,7[0]

| HY3+YMA+M3

HY3+M3

2,5[0]
HHY3+M3
HY3+MN3

I 3,0[0]
HHY3+M3
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Tab6nunya 12.3 — [onyckaeMble HanpshkeHUs cpesa A/19 KOMNOHEHTOB LWTaHr NpuBogoB CY3 npu ceiicMMYecknx Bo3-
[elicTBusIX

Jonyckaemoe HanpsxeHue

Karteropus ceincmocTolikocTu CoyeTaHusa Harpysok .
ans pe3b6OBbIX coegnHeHnn ANA OCTa/IbHbIX KOMMNOHEHTOB
(cpe3 pesbbbl) (kpome cpesa pe3sbbbl)

HY3+MP3

HHY3+MP3 0.7M* 0,7[0]

| HY3+YMA+M3

HY2+M3

0,6[o], 0,6[0]
HHY2+M3
HY2+M3

Il 0,8[o]w 0,8[0]
HHY32+M3

12.11 PacueT wTaHr npmBogoB CY3 Ha yCTOMUYMBOCTb MPU CENCMMYECKMX BO3AENCTBUAX MPOBOAST B

COOTBETCTBUM C nofioxeHusimu 10.2. [lonyckaemble HamnpsHKeHUs Mpy OLEeHKe YCTOWUMBOCTU MPUHUMAIOT
paBHbIMU

0,7 ocr, npu acr < Rpp2
< (12.1)
0,7 Rp0,2 npwu °cr Z Rp0O2

12.12 PacyeT wTaHr npueogoB CY3 Ha UMKNNYECKYD NMPOYHOCTb NpPU CENCMUYECKMX BO3AENCTBUAX HA
cTaagun NpoekTMpoBaHus npoBoaaT B cooTBeTcTBUMM ¢ FTOCT P 59115.9—2021 (pasgen 10), Ha cTagun aKcnay-
ataumm — B cootBeTcTBUMM ¢ TOCT P 59115.11—2021 (nogpasgen 6.8). PacyeT Ha LUKANYECKYH MPOYHOCTb
NPy BHELHWUX AUHAMWYECKUX BO3LENCTBUAX TEXHOTEHHOI0 NMPOUCXOXAEHNSA [OMYyCKAaeTCs He NPOBOAUTH.

12.13 PacuyeT wTaHr npusogos CY3 Ha CONPOTUB/IEHME pa3pPYyLUEHUND NPU BHELWHUX AUHAMMUYECKUX BO3-
[eNCcTBUAX NPOBOAAT B COOTBETCTBUM C MOMOXeHMsAMM pasgena 11. Mpu 3TOM NpUHMMAKT KO3 ULUEHTHI
3anaca, coorseTtcTBytowmne HY3 n HHY3.

12.14 [lonyckaemble 3HAYEeHUs nepemMeLyeHMin KOMNOHEHTOB LWTaHr npuBogoB CY3 npu BHELWHUX gUHA-
MWYECKMX BO3AENCTBUAX 3afaeT KOHCTPYKTOpCKas opraHusaums B 3aBUCUMOCTW OT Ha3Ha4yeHUs u ycrioBuid
aKcnayataumm gaHHbIX KOMMNOHEHTOB.

13 PacuyeT Ha BMOPONPOYHOCTb

13.1 PacueT Ha BMOPONPOYHOCTb 4exN0B npueoaoB CY3 Ha cTagun NPOEKTUpOBaHUSA NPOBOAAT B COOT-
BeTcTBuM ¢ NOCT P 59115.9—2021 (pa3gen 16). lonyckaeTcsa 060CHOBaHME BUOPOMPOYHOCTU YEX/SIOB NpU-
BogoB CY3 no pesynbTaTam CTEHAOBbIX UCMbITAHWI NO aTTECTOBaHHLIM METOAMKaM.

13.2 Ha cTaguu npoekTMupoBaHWs BUGPONPOYHOCTb KOMMNOHEHTOB WTaHr npnBoaoB CY3 060CHOBbLIBAKOT
no pesyfnbTatam CTEHAOBbIX UCMbITAHWUI NO aTTeCcToBaHHbLIM MeToAukam B cocTase npusoga CY3 ¢ mogenunpo-
BaHWeM 3KChayaTauuoHHbIX BO3AENCTBUNA.

13.3 PacueT koMnoHeHTOB CY3 Ha BUOPOMNPOYHOCTb Ha CTaAuu 3KcnayatauMy He NpPoBOAST.
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MpunoxeHue A
(o6sa3aTenbHOeE)

CTaTnyeckas TPEWMHOCTONKOCTb cTaiMm Mapkm 14X17H2

Al PacuyeTHble 3HaUYEeHUs1 CTAaTUYECKON TPeLMHOCTONKOCTN Kjc cTasim mapkn 14X17H2 B guanasoHe TemnepaTtyp
ot 20 °C go 350 °C onpeaensatoT MO BeNMYMHE NpupalleHns TBepaocTu no Bukkepcy AHV aToli cTanim nog geiictBnuem
06ny4yeHVs npu Temnepatype o6sayydeHuss 70an ot 270 °C go 350 °C chnoeHcoM HeliTpoHoB F B gmanasoHe ot 0 fgo
8,0-1024 HenTp./m2.

A.2 BenuunHy AHV gonyckaeTcs onpeaesnsaTb pacyeTHbIM WU 3KCNEPUMEHTa/TbHBIM MyTEM.

A.2.1 PacyeTHbIM nyTemM BennyMHy NpupalleHns TBepAoCcTy cTanm Mapkm 14X17H2 nop [eiCcTBMEM HEWTPOHHOrO
061y4YeHVs onpeaensalnT no popmyne

ARV = kF (E1TP, (A1)
\ Fo)
roe AHV — npupalleHune TBepgocTy no Bukkepcy marepuana, HW

kF — napameTp TBepAoCTM mMaTepvana, paBHblii 108 HW

F — pacueTHbIn chntoeHc HETPOHOB € aHepruen 6onee 0,5 MaB, HeliTp./m2;

FO — HopMUpyOWNA MHOXWTENb, paBHbIi 1-1022 HenTp./M2;

nF — KoathpUUMeHT npupalieHnss TBEpAOCTU MaTepuasia nog, AeCTBUEM HEWTPOHHOrO 06/yYeHMsl, PaBHbIA
0,455.

OnpegenexHne 3Ha4YeHns pacyeTHOro deHca HeNTPOHOB F NpoBOoAAT pacyeTHbIMU MeToAamu C UCNOMb30BaHNeM
NporpamMmHbIX CPEACTB, aTTeCTOBaHHbIX B NOPSAKe, YCTaHOB/IEHHOM YMNO/THOMOYEHHbIM OPraHOM rOCyAapCTBEHHOIO pery-
NpoBaHnsi 6e30MacHOCTM B 06/1aCTN MCMOIb30BaHMS aTOMHON 3HEPrUN.

A.2.2 DKCNeprMeHTa/IbHbIM MYTEM BE/IMYMHY NpUpaLLeHnst TBEpAOCT CTasm Mapkn 14X17H2 nog genctemem Heit-
TPOHHOTO 06/TyHeHMsT ONpeaensioT no opmyne

AHV = HV°6n- HV"CX (A.2)

roe HV°6n — TBepAocTb No Bukkepcy matepuasiia nocsie HEMTPOHHOro 06yyeHus, HV;
HV"ox — TBepaocTb no Bukkepcy marepuana B MUCXOAHOM COCTOSAHMU, HV.

3HayeHne TBepgocTn HVe°6n gna ctasim mapku 14X17H2 onpefensioT 3KCNepuMeHTaslbHO B COOTBETCTBUM C
FOCT P NCO 6507-1 n FOCT P NCO 6507-4. B criyqae ecnm NpoBecTu N3MepeHns TBepaocTun no Bukkepcy He npeacras-
NsieTcsi BO3MOXHbIM, AONyckaeTcs onpeaensiTe TBepA0CcTb no BpuHennto HBobn ctann mapkn 14X17H2 nocne HeWTPOHHO-
ro o61y4eHnss B cootBetcTBum ¢ FOCT 22761. B sTom ciyyae 3HadeHne HV°6n onpegenstot no hopmyie

( (HBOOT

' HBAOTY
HVoen  3,5-10'4 +0,84- +31 mHW (A.3)
HBn ~HK

\Y

roe HBo6n — TBepAocTb Mo BpuHenno marepuana nocse HelTPOHHOro 061yyeHns, HBJ

HBg — HOpPMUPYOLWWIA MHOXWTENb, paBHblii 1 HB.

HVQ— HOpMUMPYOLWWIA MHOXWTENb, paBHblii 1 HV.

B kavecTtBe 3Ha4yeHna HV*0* npMHMMaloT MakCcuMasibHOe 3HauYeHne TBepPLOCTU CTan Mapkm 14X17H2, ycTtaHOB/EH-
Hoe cepTudimkaToM (A0MnycKaeTcsi NPUHUMATb paBHbIM 288 HV).

B cnyyae ecnm akCnepuMEHTa/IbHO M3MEPEHHOE 3HaveHne TBepAOoCTM npeBbiwaeT 423 HV, To ganbHenwy sKc-
nayataumio wraHry npusoga CY3 He gonyckatoT 6e3 npoBefeHNss BOCCTAHOBUTENIBHOTO OTXXWUra KOMNOHEHTOB LUTAHTU U3
cTanm Mapkn 14X17H2 npu Temnepatype 650 °C B TeueHne 2 4acoB 1 Noc/eayowero nogreepxaeHns adhpeKTmMBHoOCTH
BOCCTAHOBUTE/ILHOrO OTXWra CHMXKEHNeM TBEPAOCTM A0 BENYMH He 6onee 288 HV. BOCCTaHOBUTE bHbIN OTXMUT 4OMYCKa-
€Tcs NpoBoAUTbL He Gonee 3 pas.

A.3 OnpegenstoT Temnepatypy IM100. PacuyeT 3Ha4veHust 100 npoBoasT no cdopmyne

. AHV)
Too = 883 v . ; (A4)
HVq j
roe F100 — TemnepaTtypa, Mpy KOTOPOI 3HAYeHWe CTaTUYecKol TPEWMHOCTOMKOCTM Ha TemnepaTypHoli 3aBMCUMOCTYU
CTaTUYECKON TPELUMHOCTONKOCTI noctpoeHHoli no metody Advanced Unified Curve ans pacyert-

HOro Aedhekta [A/IMHON 25 MM NPy BEPOATHOCTU XPYNKoro paspylueHus 0,5, pasHo 100 MMa «m1/2;

Tox — 3HayeHve Temnepartypbl 100 B UCXOLHOM cOCTOSHUK, °C;
kHV — koathmLMEHT, yunTbiBaIOLLMI U3MEHEHME TBEPAOCTU MaTepuana, pasHbiin 0,178 °C;
HVQ— HOpMMPYOLWMIA MHOXWUTENb, paBHblii 1 HV.
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B kauecTBe 3HavyeHnsaA Tro* gna CTasim Mapkum 14X17H2 npuHumatot 42 °C.
A.4 PaccuntbiBaloT napameTp Q. PacyeT 3HavyeHnst Q npoBogAT no chopmyne

70
Q= (A5)
(TlOO aZV
. 1+ th -
al o
\ 6 JJ
roe Q — napameTp, xapakTepusylwmii Bug TeEMNepaTypHO 3aBMCMMOCTU CTaTMYECKON TPELUMHOCTOMKOCTH

Kjc(med)(?) B cootBeTcTBMM ¢ MeTogoM Advanced Unified Curve B 3aBUCMMOCTM OT COCTOSIHUSI mate-
pvana, MMa «m1/2;

al,a2na3 — KoahhmuMeEHTbI, XapakTepusyowme Bui TeMNepaTypHO 3aBUCUMOCTM CTaTUYECKOW TPEeLYMHOCTON-
Koctn KIQmedi(T) B cootBeTcTBUMM ¢ MeTogom Advanced Unified Curve, He3aBUCMMO OT COCTOSIHUSA
MaTtepuasna, a3— 6e3pa3mepHbIii KoadhdumumeHT, koadaduumeHTsl a2 n a3 B °C.

3HaueHua koadpchmumeHToB alt a2 n a3 npuHMMaloT no Tabamue A.1, ncnosb3ys 3HavyeHne Temnepartypbl [o* .

Tabnuya Al — 3HaveHusa koapduumeHToB B hopmyrie (A.5)

Temnepatypa, °C al »°C as-0&
Hwke nnm pasHa 130 °C 1,00 130 105
Bbiwe 130 °C 1,99 216 157

A.5 OnpegensioT 3HavyeHne cTaTuyeckon TpewuHocTonkocTn KIced! ana temnepatypbl I no popmyne

T—a2V

A6
1 a3 J (A9

Kjc(med)(T) = K poeir +n -1 Uth

roe Kiched) — 3HayeHve cTaTuyeckoi TPELMHOCTOMKOCTY A1 pacHeTHOro gediekTa A/mMHol hpoHTa B npu BEpOSTHOCTM
Xpynkoro paspyweHnust 0,5, MMa «m1/2;

T — temnepatypa, °C;

KjcGf — TemneparypHo-He3aBucMmasn COCTaBAIOLAA CTAaTUYECKO/ TpeLmMHOCTokocTH, MIMa sM1/2
B cdhopmyne (A.6) Temnepatypa I" He fo/mkHa NpeBbIlWaTh TeMnepaTtypy obsyueHuns Moo

3HauveHne Kj"elf npvHumatoT pasHbiM 30 MIMNa mv1/2.

3HayeHna koadhpuumeHToB alt a2 n a3 npyHuMatoT no Tabnuue A.1, ncnonb3ysa 3HaueHue Temnepatypsbl .

A.6 OnpefensoT pacyeTHOe 3HaYeHVe CTaTMyeckon TpelymHocTolikocTn KJc ans Temnepatypbl T, KOTOpOe COOT-
BETCTBYET A/IMHEe (pOoHTa pacyeTHOro gecdhekta Bp 1 BepossTHOCTM xpynkoro paspywenus 0,05, no chopmyne

B N
KJ(T) = 0,52 (Kijc(med)(7~) "min) +™M (A7)
v TPy’

rae  6p— AvHa poHTa pacyeTHOro gedekta (TpPeLyHbl), MM;

B — pedhepeHcHasn giimHa hpoHTa pacyeTHOro gedoekta (TpelmHbl), B paBHa 25 mm;
Kmn — MWHUMa/IbHO BO3MOXHasi CTaTuyeckas TPeLMHOCTONKOCTb, MIMa sm1/2.
3HayeHne A/IMHbI OPOHTA pacyeTHOro aediekta B BUAE NMOBEPXHOCTHOM MOY3//IMNTAYECKON TPELUMHbI PaCcCUNTbI-
BatoT Mo chopmyne

Bp—2c- (A.8)

roe a — [A/IMHa Masloil NOlyocu pacyeTHOro gediekta, MM;
C — p/mHa 60/bLUIOI MO/TyoCH pacyeTHOro gedhekTta, M.
3HaueHune AnvHbl PPOHTa pacyeTHOro AediektTa B BUAe MOBEPXHOCTHOM YeTBEPTLIIMNTUYECKON TPELMHBbI pac-
cunTbIBaOT Mo chopmyne
2 1,65
Bp- c- 1+4,6- A.9
p e (A9)
3HadeHune Knin npu pacuete no dpopmyre (A.6) npuHUMatoT pasHbiM 20 MIMa eM1/2.
PacueTHoe 3HaueHve cTaTMyeckoin TpelmHocTolikocTh Kjc, nosyyeHHoe ans temnepatypbl T no chopmyne (A7),
NCMONb3YIOT NpY aHanm3e NPoYHocTn no ycnosuam (11.1) nam (11.2).

15



FOCT P 70415—2022

Bubénnorpadusa

[1] depepanbHble HOPMbI 1 NpaBuia MpaBuna ycTpoiicTBa 1 6e30nacHoi akcnyaTaumm obopygoBaHusa u Tpyéonpo-
HM-089-15 BOZOB aTOMHbIX 3HEPreTuyYecKnx ycTaHOBOK

[2] depepanbHble HOpMbI K NpaBuia HopMbl NPOEKTUPOBaHNS CEMCMOCTOMKNX aTOMHbIX CTaHUuiA
HM-031-01

YK 621.039:539.4:006.354 OKC 27.120.10

KntoueBble c/ioBa: BOAO-BOASHON 3aHepreTuyeckuii peaktop, npueog CY3, NPOYHOCTb

Pepaktop J1.B. KopeTHukoBa
TexHnuecknin pegaktop B.H. Mpycakosa
Koppektop E.A. OynbHesa
KomneblotepHasn Bepctka E.O. AcTawunHa

CpaHo B Habop 29.12.2022. [MognucaHo B neyatb 19.01.2023. dopmat 60x8418 [apHuTypa Apuan.
Yen. neu. n. 2,32. Yu.-u3g. n. 2,12.

MoAroToBNEHO Ha OCHOBE 3/IEKTPOHHOM BEPCUK, NPefoCTaB/IEHHON pa3paboTunkoM cTaHAapTa

Co3gaHo B eAUHUYHOM UCMOMHEHUN B PTBY «/HCTUTYT cTaHaapTusauum»
Ana KomnnekToBaHus ®enepasbHOro nHopmauyoHHoro hoHaa cTaHgapTos,
117418 Mocksa, Haxumosckuii np-T, 4. 31, K 2.
www.gostinfo.ru info@gostinfo.ru


https://www.mosexp.ru#
https://www.mosexp.ru# 
https://files.stroyinf.ru/Index/796/79601.htm

