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FOCT P 59115.20—2023

Mpeancnoeue

1 PASPABOTAH AkuuoHepHbiM obuectsoM «OppeHa JleHuHa HayyHo-uccnegoBaTenbCKUA W KOH-
CTPYKTOPCKUIA MHCTUTYT 3HeprotexHukn umerdu H.A. Jonnexana» (AO «HUKINGT»)

2 BHECEH TexHn4yecknmM KOMUTETOM Mo cTaHaapTuiauum TK 322 «AToOMHasa TeXHUKa»

3 YTBEPX/EH W BBEJEH B IEMCTBWE Mpukasom ®enepanbHOro areHTCTBa No TEXHUYECKOMY pe-
rynupoBaHuio U metpornorun ot 4 aerycta 2023 r. Ne 612-ct

4 BBEJEH BINEPBbIE

5 ®egepanbHOe areHTCTBO MO TeXHU4YeCKoMy perynmpoBaHuUlo M METPONOrMn He HeCeT OTBETCTBEHHO-
CTW 3a NAaTeHTHYK YUCTOTY HacCTOALWlero ctaHgapra. MaTteHTOOONagaTeNnbL MOXET 3afBMTbL O CBOMX npaeax un
HanpaBnTb B fDe,n,epaanoe dreHTCTBO MO TEXHUYECKOMY PETYIIMPOBAHUKD U METPONOrMn aprymeHTMpoBaHHoe
npegnoXxeHwe © BHECEHNN B HacToALWMA CTaHOapT nornpaeBkn OnAa yKasaHuA VIHCbOpMaLI,I/IVI O Hann4mnu B CTaH-
naprte 00BLEKTOB NaTEHTHOTo npaea u ﬂaTEHT006ﬂaﬂaTeﬂe

MNpasuna npumeHeHUss Hacmosweao cmaHdapma ycmaHoeneHsl 8 cmamse 26 @edepanbHO20 3aKOHAa
om 29 uwoHsa 2015 2. Ne 162-®3 «O cmandapmu3sayuu 8 Pocculickol ®edepayuu». MHgpopmayus ob u3-
MeHeHUSX K HacmosduwieMy cmaHO0apmy nybrnukyemcs e exes00HOM (0 COCMOAHUK Ha 1 AHeaps meKyuwieao
2o0a) uHghopmayuoHHOM yKazamene «HayuoHansHble cmaHOapmsbi», a oguyuanbHbil MeKcm usmMeHeHul
U ronpasoK — 8 eXeMecayHoM UHOPMayUOHHOM ykaszamerne «HayuoHanbHbie cmaHdapmel». B ciyvae
rnepecMmompa (3aMeHbl) unu ommMeHbl Hacmosuie2o cmaH@apma coomeemcmsyrouwee ygedomneHue bydem
onybnukoeaHo 8 b6ruxalweM ebINyCcKe eXeMecsyHO20 UHGOPMAaUUOHHO20 ykaszamens «HayuoHanbHble
cmaHOapmsi». Coomsememaeyiow,asi UHGhopMayusi, ygedoMIeHUE U MEeKCmbl Pa3Mewalmcs makxe 8 UH-
gopmayUuoHHOU cucmeme 06wez0 Noab3osaHuUss — Ha oghuyuansHoM calime PedepanbHO20 azeHmcmea fno
MexHUYeCcKoMY peaynuposaHuro U Mempoioauu 8 cemu MiHmepHem (www.rst.gov.ru)

© OdpopmneHue. ®IBY «MHcTUTYT cTaHgapTuzayunuy», 2023

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO UMK YACTUYHO BOCMPOU3BEOEH, TUPaXXMNPOBAH U pac-
NMPpOCTpaHeH B Ka4vecTBe OC*)MLI,MBJ'II:HOFO n3naHua bes pa3pelieHunsa <De,qepaanoro dreHTCcTBa no TeXxHNn4ecko-
MYy perynmpoBaHvMi 1 METPOJIOTUA
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BBepeHue

HacTtosawwumin CTaHOapT B3aMMOCBA3aH C APYTrMMU CTaHOapTaMK, BXOAALWLMMKM B KOMNIEKC CTaHOapToB,
pernamMmeHTupyrLwmnx obocHoBaHue MPOYHOCTHU OSODyQOBaHVIFI n pr60]’IpOBO,EI,OB dTOMHbBIX 3HEpPreTu4ecKmnx
YCTaHOBOK.

v
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rOCT P 59115.20—2023

HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

OBOCHOBAHMWE NMPO4YHOCTU OBOPYOOBAHWUA U TPYBOMPOBOOOB ATOMHbIX
OHEPTETUYECKMX YCTAHOBOK

PekomeHgauum no NPpUMeHeHU pe3ynbTaToB Tennornapaenmn4yeckux pacyeToB
B pac4deTax Ha NpPOYHOCTb

Rules for strength assessment of equipment and pipelines of nuclear power installations. Recommendations for applying
the results of thermal-hydraulic analysis in strength analysis

Oata BBegeHna — 2023—10—01

1 O6bnacTtb NnpUMeHeHusA

1.1 Hacrtosiwyuin ctaHgapT yCcTaHaBMMBaEeT peKOMeHaalnm no NpUMEHEHWID Pe3ynLTaToB TeNNoruapae-
MWYECKUX pacyeToB U (MNK) pacyeToB TeMnepaTyp B pacyeTax Ha NPoYHOCTL obopygoBaHMs u Tpybonposo-
[0OB aTOMHbIX 3HEepreTU4eckux YCTaHOBOK, HAa KOTOpble pacrnpocTpaHAeTcs JencTBue efepalbHbiX HOPM U
npaeun B 06NacTy MCNonb30BaHUA aTOMHOM aHeprum [1].

1.2 HacTtosiuii cTaHgapT He pacnpOCTPaHsIETCSl HA pacudeThl MPU 3anpoeKTHbIX aBapusx W crnydau,
KOraa UCXoAHble AaHHble ONA pacyeToB Ha MPOYHOCTL 3agakwTcs 6e3 HenocpenCTBEHHOrO MCMONbL30BaHUSA
pe3ynbTaToB TENNOrMapaBnnYecknux pac4yeToB W (MNM) pacdHeToOB TeMMepaTypHbIX Nonen paccMaTpuBaemoro
obopynoBaHus U TpyDONPOBOAOB aTOMHbIX 3HEPreTUYeCcKUx yCTaHOBOK.

2 HopmaTuBHbIe CCbINKK

B HacTosAleM cTaHgapTe MCnofib30BaHbl HOPMaTUBHbBIE CChISTIKM Ha CNefylLlMe cTaHgapThl:

rOCT P 59115.1 OBGocHoBaHne npo4HOCTU 06opyaoBaHUs U TpyBoNpoBO4OB aTOMHbLIX SHEPreTU4eCcKuX
YCTaHOBROK. TEPMUHbI M ONpedeneHus

FOCT P 59115.7 ObocHoBaHue npo4HocTu obopynoBaHua U TpyBonpoBOgoOB aTOMHLIX 3HEPreTUYECKUX
YyCTaHOBOK. MMpuBaBKK K TOMWMHE CTEHKW HA CMMOLIHYI KOPPO3Wio

MOCT P 59115.8 OBGocHoBaHne NpoYHoCTH 06opyAoBaHUs u TpyOONpoBO4OB aTOMHbIX 3HEPreTU4eCcKUX
yCTaHOBOK. PacyeT no BbIOOPY OCHOBHEIX pa3mepoB

rOCT P 59115.9—2021 OBocHoBaHMe NpoYHOCTM 060pyAoBaHus 1M TpyOONpoOBOAOB aTOMHbLIX 3Hepre-
TUYECKMX YCTAaHOBOK. [TOBEPOYHEI pacyeT Ha MPOYHOCTL

FOCT P 59115.18 O6ocHoBaHWe npo4YHocTM oBopydoBaHua U TpybOoNpoOBOOOB aTOMHbLIX 3HEpPreTude-
CKMX YCTAHOBOK. Pac4eT Ha MpoYHOCTbL NpWU rMapasnuyeckux yaapax

Mpumeyanue— Npy NONb30BAHUN HACTOALLMM CTaHAAPTOM LienecoobpasHo NpoBEpPUTs AeWCTBUE CCbINOYHbBIX
CTaHOapTOB B MH(OPMAaLMOHHOK cucTeMe 0bLLEero nonb3oBaHWs — Ha ouLmansHoM caiTe degepanbHOro areHTCTBa no
TEXHUYECKOMY PErynupoBaHuio U METPONMOrMKU B CETU VIHTePHET UMK NO eXXeroaHoMYy MHAOpMaLMoHHOMY yKasaTento «Ha-
LMOHanNBHLIE CTAHAAPTLI», KOTOPLIFA ONy6GnMKoBaH No COCTOAHMIO Ha 1 AHBApA TEKYLLEro roaa, U rno BbIMycKaM exeMecad-
HOTo MHCOPMALIMOHHOTO YKa3aTensa «HauuoHanbHble CTaHAapThi» 3a TeKYLUMIA rofd. ECnu 3aMeHeH CCbINOYHbIA CTaHAapT,
Ha KOTOPbIA JaHa HedaTMpOBaHHAsA CChIMKa, TO PEeKOMEeHAYETCS MCMONb30BaTh ASMCTBYHLLYI BEPCUIO 3TOr0 CcTaHdapTa
C Y4YETOM BCEX BHECEHHbIX B JaHHYIO BEPCUIO M3MEHEHWIA. ECN 3aMeHeH CChINOYHbIA CTaHOapT, Ha KOTOpPLIA AaHa AaTu-
pOBAHHAA CCbIMKa, TO PEKOMEHOYETCA MCMOMNb30BaThL BEPCUI0 3TOM0 CTAHOAPTA C YKa3aHHbLIM Bhille rofoM YyTBEpKAEHUs
(NpuHSATKUA). Ecnn nocne yTBepXOeHWsl HAacTOSALLEro CTaHAapTa B CCbINOYHBIA CTAHAAPT, Ha KOTOPLIA AaHa AaTMPOBaHHas
CCbIMKa, BHECEHO M3MeHeHWe, 3aTparmBalLLee NomnoxeHrne, Ha KOTOPOE AaHa CChiNKa, TO ST NONOXKEeHWe PEKOMEHOYETCSH
NpYMeHsATL Bes y4eTa 4aHHOro MameHeHus. ECrn cebinoYHbIN CTaHaapT oTMeHeH 683 3aMeHbl, TO MOMNOXKEHUE, B KOTOPOM
[aHa CCbINIKa Ha HEro, PEKOMEHAYETCH NMPUMEHATE B YACTK, HE 3aTparvBaloLLEel aTy CCbINKY.

MapaHune ochbuumnansHoe
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roCT P 59115.20—2023
3 TepMuHbI, onpeaeneHns, COKpaLleHMa u o6o03HavYeHunn

3.1 TepMHUHBbI U onNnpegeneHUnA

B HacTodAwem cTaHaapTe npyMMeHeHbl TepMuHbl o FTOCT P 59115.1, a Tarkke cnepywoline TepMUHbI C
COOTBETCTBYHOLLMMW ONPEAENeHUAMMU:

3.1.1 ucxopHble AaHHbIe: MNapameTpbl (3HavyeHWA BenuuwWH), OnpedensiemMble B pe3ynkrate Tenno-
rmapaBnu4ecKMX pacyeToB v (MNKW) pacyeToB TeMNepaTypHbIX NONeR U 3a4aBaeMble B pacyeTax Ha NpPoYHOCTb
Kak rpaHuyHble yCcrnoBus U (Mnu) Harpysku nubo ucnone3yemslie 4N onpegeneHust npubaBky Ha KOPPO3MWIO W
(unun) napameTpoB BUBpaLKi, a Takke B onpegeneHnn PrUanko-MexaHW4ecknx CBONCTB MaTepuaros.

3.1.2 pacueT B 3anac npo4YHoOcTH: PacyeT Ha NPOYHOCTb, B KOTOPOM FpaHWyHble YCIOBUA, TEMNEPATY-
pbl Y HArpy3Ku 3aJatTcs 3HAaYEHUAMMW, NPUBOAALLMMMU K 3aBblLIEHHBIM 3HAYEHUAM OLLEHVBaEMbIX MO KpUTEpU-
SIM MPOYHOCTW BENWYKNH, HAMPUMep HanpsKeHWN.

3.1.3 peBepcuBHasa Harpyzska: Harpyska Ha anemeHT (KOMMOHEHT), onuckiBaeMas yHKLMEN, Xapak-
TepuayLencsa konebaHuaMyn 3Ha4YeHUa OTHOCUTENBHO CPEAHEro 3HaYeHUs UMW MOHOTOHHO M3MEHSIHOLLENCS
BO BpPEMEHW COCTABMAWLEN 3HAYEHUS YKA3aHHOW (QYHKUMKM (HAanpuMmep, 3eMneTpsaceHne, HarnoxXeHHoe Ha
CTauWOHapPHbLIA 3KCANyaTaLUOHHLIA PEXUM).

3.1.4 HepeBepcuBHaA Harpy3ka: Harpyska Ha aneMeHT (KOMMOHEHT), XapakTepu3yLasaca MOHOTOH-
HO M3MEHSLLMMCS BO BPEMEHUW 3HAYEHUEM Harpy3ku 1 BO3MOXHbBIM HanM4YueM nynscauun, 3aTyxawLlwmx BO
BpEMEHN.

3.1.5 ypoBeHb amnnuTyabl KonebaHun [nynbcauun], %: 3HayeHne OTHOLLEHUA aMNNUTyObl Nylb-
cauui Harpy3kn, 0eACcTBYLWEN Ha SNeMeHT (KOMMNOHEHT), K MOHOTOHHO M3MEHSIIOLLENACs COCTaBnsaloLlen Ha-
rpy3Ku.

MpumedyaHune — CMm. pUCyHOK 5.2.

3.1.6 NnoporoBblM ypoBeHb aMNNUTyAbl KonebaHun [nynbcauui]: 3HadeHWe YPOBHSA aMNnuUTyabl
konebaHwui (Mynbcauuni), Npy NpeBbILUEHNA KOTOPOTO PEKOMEHAYEeTCS Y4UThIBaTh KonebaHusa (mynbcauun) Ha-
rPY3KU B pacyeTe Ha MpPOoYHOCTb.

3.2 CokpalweHun

B HacTosiwem cTaHgapTe NpUMeHeHbl crefyLlue CokpalleHus:
KNH — KoadhhMLUMEHT MHTEHCUBHOCTUM HaMPSXKEHWUIA;

MK3 — mMeToq KOHEYHbIX 3NEMEHTOB;

HOC — HanpskeHHO-aehopMUPOBaHHOE COCTOSIHUE;

HY3 — HopManbHbIe YCroBMS 3KCnyaTalm.

3.3 O6o3Ha4veHun

B HacTosflleM cTaHOapTe NpUMeHeHbl criefyole 0b6o3HauYeHns:

K| — k03thdULNEHT UHTEHCUMBHOCTU HanpskeHui, MIMa - m12;

K| — KpUTM4ECKNIA KOIMAPMLNEHT MHTEHCUMBHOCTK HanpsxkeHuin, MlMa - m
P — paBnexune, Mla;

({T) — cpegHaAsa Temnepatypa no ceveHuto, °C (K);

T — temnepatypa, °C (K);

t — Bpewms4, ¢ (4);

(6)4, (0)o — rpynnbl NPUBEAEHHBIX HANPSXKEHWIA B KOMMOHeHTax, Ma;
(o) — pasmMax NpMBEAEHHbIX HANPSKeHW B komnoHeHTax, MlMa;

(0g) — ycrnoBHoe ynpyroe npyBeAeHHOE HanpshxeHne pacyeTHoro uukna, MMa;
(0,) — MecTHble NpuBeAeHHble HaNPsHKEHUA C y4eTOM KoHUeHTpauuun, MIMa.

1/2

1

4 OOwmure NnonoXxeHus

4.1 CTaH,D,apT YCTaHaenuvBaeT pekoMeHOaury no npuMeHeHuno cneyrnunx pe3yneratoB Tennorngpae-
nn4yeCKUx pac4yeToB U (VIJ'IM) pacyeToB TeMnepaTtyp B Ka4eCTBe NCXOOHbIX OaHHbIX K pac4eTamM Ha NPOYHOCTL!

2
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- pacrnpegerneHue Temnepatyp no anemMeHTy (KOMMoHeHTy) NMbo cpegHaAs TemnepaTtypa no TOMlWHe
CTEHKW W nepenag TemnepaTyp Mo TOMLMHE CTEHKU B CTALWOHApPHBIX W MepexofHbIX pexumax bea ydyeta
nynbcauui TeMmnepaTyp;

- 3Ha4yeHus amMnnuTyg nynscauum Temneparyp;

- TemnepaTtypa u TUn cpefsl (Boga, HaTpuiA, ras) U ¢as3oBeld cocTae paboyelt cpedbl (KUAKOCTh, Nap);

- ckopocTb paboden cpeabl U cogepxaHue das B paboden cpege;

- 3Ha4YeHus rMapocTaTUYecKoro U rmapoanHaMUYecKoro JaBrneHuns;

- 3Ha4YeHusi rTMapoCTaTUYEeCKUX U TMOAPoaUHAMUYECKUX CUI;

- 3Ha4YeHus aMmnnUTyabl Nynbcaunn (konebanwuin) oasneHus;

- pacrnpefgeneHue gaBneHus no rpaHule anemMeHTa (KOMMOHEHTA).

4.2 OcHoBHa#a Uenb pacyeta pacrnpegeneHus TeMnepartyp NpUMMEHUTENbHO K MCXOAHbIM aHHbIM Ans
pacdeTa Ha NPOYHOCTb — MOMy4YeHWe pacrnpefeneHuss TemnepaTypbl N0 BCeMY 0BbeMy KOMMOHEHTa UMK B
paccmaTtpuBaemMol obnactu KomnoHeHTa. [ins BLIMOMHEHWSA pacyeTa B 3anac NpOYHOCTU B KAYecTBe UCX0o[-
HbIX JAHHbIX JONYCKAETCA NPUHUMAaTh MakCUMarbHOe 3Ha4YeHne Temnepatypbl (MUHUMArbHOE 3HaYeHne Npu
pacdeTax Ha COMPOTMBIEHWE Pa3pYLUEHUIO) U MaKCMManbHbIA Nepenag TemnepaTypbl Mo 3NeMeHTy (KoMIo-
HEHTY) B pacCMaTp1MBaeMoM PexnMe.

4.3 lMpwu pacyeTax Ha NPOYHOCTb KOMMOHEHTOB B BMAE TOHKMX 0OOMoYeK M NnacTuH OONyckaeTca Uc-
Nonb30BaTh NIMHEAPU30BAHHbIE 3HAYEHWA pacnpejeneHusa TeMnepaTtyp no ToMWMHE CTEHKN B BUAEe KOMOUHa-
UMK cpegHen TemnepaTypbl No ToMNWWHe U NMHeHOro nepenaga no TOMWKWHE CTEHKM.

4.4 Tpwu BbINONHEHWM pacyeToB B 3anac NPOYHOCTU OONyCcKaeTcs UCMonb30BaHWe pe3ynsTaToB Tenmno-
rmopaBnMYecKoro pacyeta B BuAe YNPOLEHHbIX 3aBUCMMOCTEN U JakWMX 3aBeJOMO KOHCepBaTUBHbIN pe-
3ynbTaT C TOMKM 3PEHUSA NPOHHOCTU.

4.5 [Ina CHUXEHWUS KOHCcepBaTM3Ma UCXOAHbIX OaHHbIX ANS NPOYHOCTHOMO pacyeTa pekoMeHayeTcs no-
BbllLAaTb AeTanu3aunio pe3ynsTatos TennorMapaesnMyeckoro pacyeTa v pac4eTta pacnpegeneHus tTemnepartyp,
ncrnonb3yemblX ANA MOAEMUPOBAHUA TeMnepaTypHbIX FPaHUYHbIX YCIOBUIW WU Harpy3ok, NnpuknagbiBaeMbix K
pacyYeTHbIM MOAENsM, UCNOoMNB3YeMbIM B pacyeTax NpOYHOCTH.

4.6 [Ons BbINONHEHWA pacHeTa Ha MPOYHOCTb B CTATUYECKOMW (KBa3MCTaTMYeCKOoW) NOCTaHOBKe Mo pe-
3ynbTaTamM BhIMOMHEHUSA TENNOrMapaBnUMYecKoro pacydeta u (Unv) pacyeTta TeMnepaTypHbIX Nonel pekoMeH-
ayeTcs onpefensiTb gaBneHne paboden cpedbl Ha rpaHULE PacCHMTLIBAEMOro KOMMOHEHTA, pacnpeaeneHue
TemrnepaTyp no KOMMNOHEHTY, a TalKe 3HaYeHMs rMapoCcTaTUyYeckMx U rMapoanHaMUYeCcKUX CUSl, BO3HUKAaKLLMX
B KOMMOHEHTax B CTALMOHAPHOM PEXWUME Harpy>XeHWs UMW B BblOpaHHbLIA MOMEHT BPEMEHWU NEepexogHoro
pexumMma Harpy>KeHus.

4.7 B pac4yeTe Ha NPOYHOCTb B HEMWHENHOW MOCTAHOBKE PEeKOMEeHAyeTCsl Y4nThIBaTh 3aBUCUMOCTE pe-
3ynerata pacdeTa oT UCTOPWUU MPUITOKEHUSA HArPY30K M UCTOPUKM M3MEHEHUS pacnpedeneHus TemnepaTyp.

4.8 VicxogHble [AadHble, MofyYeHHble B peaynbraTte MpoBedeHus Tennorugpaenuyeckoro pacye-
Ta 1 pacyeTa TeMNepaTypHLIX MOMel, MOryT UCNONb30BaThCHA B pacueTax, ykaszaHHelx B TOCT P 59115.8 u
FOCT P 59115.9.

5 PekomeHpauuu no Ucnonb30BaHUIO pe3ynbLTaToB TennornapaBnmyeckux
pacyeToOB M pacyeToB TEMMNepaTyp B pacyeTe Ha NPOYHOCTb

5.1 PexoMeHaauuu no MogenupoBaHULo

5.1.1 Mocne nony4eHus pacnpegeneHus TemnepaTtyp, C y4eToM pe3ynsTaToB Tennoruapasnuyeckoro
pac4yeTa, Nons NepeHocATCs B pacyeTHYI0 MoAerb Ansi MOBepPOYHOro pacyeTa Ha NPOYHOCTL B BUAE MCXOOHbLIX
[aHHbIX.

5.1.2 PacyeT TemnepaTypHbIX Nonei aHanuTu4eckuMm MeTodaMu PpeKoMeHAYyeTCs BhIMOMHATL TOMbKO
ANS Ten NpocTor hopMbl. B MHOM criyyae pekomMeHayeTcs MCNonb30BaTh YMCTEHHbIe METObI.

5.1.3 B pacyeTHbIX MOZensix OMYyCKaloTCa YNPOLLEeHUs M annpokcMMauMu, He BNusolMe Ha onpege-
NeHne OLEeHUBAEMbIX KAaTEropuii HanpsKeHuin U (Mnu) rpynn kaTeropuii HanpsbxkeHWi. MNpu NocTpoeHUKU pac-
YeTHbLIX MOAEene Ha OCHOBE TBepAOTeNbHbLIX TPEeXMepPHbIX MOAenei, UCNOoMb3yeMblX NPKU KOHCTPYMUPOBaHKK,
PEKOMEHOYETCA B pacyeTHY MoOenb He BKIYaTbk OeTanu KOHCTPYKUMWU, He Brusiowue Ha onpenerneHue
OLeHMBaEMbIX KATEropuit HanpsHKeHWn 1 (MNK) TPYNN KaTeropuii HanpsaxKeHuid, Hanpumep dacku, pesbbbl, Npo-
TOYKM, OTBEPCTUS Manoro guamerpa.

5.1.4 Tpn Ucnonb30BaHWM YACNEHHbLIX METOLOB PEKOMEHOYEeTCA MCCreaoBaTh CXOAUMOCTE PeLleHNs.

3
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5.1.5 TMpw ncnonb3oBaHuK B pacdete MK3 cTeneHb OMCKpPEeTM3auun CETKM KOHEYHbIX 3NeMEeHTOB PeKo-
MeHAyeTcs BblbMpaTh B 3aBUCUMOCTM OT BUAA UCMONb3yeMbIX KOHEYHbLIX 3NIEMEHTOR U 3aKOHa pacrnpegene-
HUSA TemnepaTypbl U HANpPsXXeHUA B KOMMNOHEHTE.

5.1.6 lpw pacHeTe 0gQHOCIOWHOW KOHCTPYKLMW C NMMHEWHBIM 3aKOHOM pacnpeaeneHnus TeMmnepartypbl, B
pacuveTe peKoMeHAyeTCsi UCMOoMb30BaHWe He MeHee TPex KOHEYHbLIX 3MeMEeHTOB C NUHerHoW dyHKUKMen dop-
Mbl MO TOMLWHE.

5.1.7 PekomeHpyeTcs npu pacdeTe TemMnepaTyp BKMOYaTh B MOA4EMNb BCE MEeMEHThl (KOMMOHEHTHI), He-
obxoauMele Ana pacyeTa NpovHocTU. [lonyckaeTcs pa3bueaTb MO4ens Ha NOAMOAENN, ECNW 3TO HE BNUAET Ha
pesynbTaTbl pacHeTa B NPUHATOW NOCTaHOBKE.

5.1.8 [nga ynpolleHns peLleHWs HeKOTopble 4acTW MCMNonb3yeMow Mogenu MoryT ObiTh pa3butsl Ha
y4acTKu, B Npedenax KoTopblx onpefensemble 3Ha4eHUs BeNUYUH MOXHO CHMTaTb MOCTOSIHHBIMM.

5.1.9 B 30Hax KOHUEHTPaTOpOB, PE3KUX N3MEHEHUI reOMEeTPUK KOMMNOHEHTA, B 30HaxX C BbICOKMM rpagu-
eHTOM TemnepaTyp npu ncnonb3osaHun MK3 pekomeHOyeTcs BbIMOMHATL CryLleHWe pacyeTHON CETKN.

5.1.10 Mpwu ncnone3oeaHun MK3 ons yMeHbLUEHWS BNUSAHWUS YUCIIEHHOW annpoKCMMaLMn UCXOOHLIX
OaHHbIX MpW NepeHoce nornen Temnepatyp pekoMeHayeTcsa NpPoBOAMTL pacyeTsl Temnepatyp n HOC komno-
HEHTOB Ha OOHOWN CeTKe KOHEe4YHbIX 3MTEMEHTOB.

5.2 Buabl Harpysok

5.2.1 PacyeTHble gUHaMWYeCcKNe Harpysku, NoryyYyeHHble B peaynsTate TennorunapasBnMyeckoro pacye-
Ta, Takue Kak ruapoctaTudeckue U rMapodvHaMUyeckme cunbl UNW gaBneHne, pekoMeHayeTcs knaccuduum-
poBaTb B 3aBUCMMOCTU OT HanW4usl UM OTCYTCTBMSA MOHOTOHHO M3MEHSIIOLLENCA Harpy3kum U LMKITNYEeCKU 13-
MEHSIIOLLEMNCA Harpy3ku Ha peBepcuBHLIe M HepeBepcUuBHLIE. MINMcTpaumm, nosicHaWmMe Knaccupukawmo
HarpysokK, NnpuBedeHbl Ha pucyHKke 5.1.

Harpyska

Bpems

a) HepeeepcuBHas guHaMuyeckas Harpyska (HanpuMep, OTKpbITUE KrnanaHa)

CpefHaAs Harpyska

Harpyaka

Bpewms

6) PeeepcuBHan gUHaMUYeckas Harpyska (Hanpumep, 3eMeTpsiceHre, HarnoKeHHoe Ha CTauMoHapHbIA
3KCMMNyaTaUWMOHHbIA PEXIM)

CpeaHas Harpyska

Harpyaka

Bpems

B) HepeeBepcurBHas guHaMuyeckas Harpyska

PucyHok 5.1 — MNpauku nameHeHUs OUMHaMUYECKOW Harpy3Kku
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5.2.2 Tpwn 3Ha4eHWsIX YPOBHA amnnuTyq konebaHwid (Mynbcauuil) Harpy3ku HUXKe NMOpOroBOro ypoBHS
aMnnuTyabl konebaHui, Harpy3ky pekoMeHZyeTcsl 3ajaBaTh Kak MOHOTOHHO W3MEHSOLLYIOCS YHKUMID OT
BpPEMEHMN.

5.2.3 B noeepo4yHOM pacyeTe Ha npquOCTb” pekoMmeHayeTcs 3Ha4YeHWs aBneHusa U TeMnepaTypbl 4ns
nepexoaHbIX NPOLEecCoB 3a4aBaTh KaK MOHOTOHHO M3MEHSALWYCA PYHKLUMID OT BpeMeHn [6e3 yyeta nynb-
cauymin (konebaHuin)], ecnu NPUHATLIE B pacdeTe Ha MPOYHOCTb 3HAYEHUs YPOBHS konebaHwi gaBrneHus u
(Mnn) TemnepaTtypbl He OTNMYAKOTCS OT 3HAYEHWIA, MONYYEHHbIX B pe3ynsrate TENNOrMapaBnMyeckoro pacyera
u (Mnn) pacyeta TeMnepaTypHeIX nonen Goree YyeM Ha MOPOTOBLIA YPOBEHb amMnnuUTyabl KonebaHwin (nynb-
caumn). [inga npencrasBrneHHOro Ha pucyHke 5.2 crnyyad MakcumarnbHOe M3 3Ha4YeHUW OTHOLUEHWW amnnnTyg
konebaHuit (A;—A ;) K COOTBETCTBYIOLUMM MO BPEMEHN 3HAYEHNAM ANsA NOBEPOYHOro pacyeTta Ha NPOYHOCThL
HE NPEBLILLAIOT NOPOroBbIA YPOBEHb aMMNUTYAbl KonebaHni (nynbcauuin).

3Ha4yeHune 13 TeNNorMapaBnUyeckoro pacyeTa unm

AP T pacyeTa TeMnepaTypHbIX Nonen
3HauyeHWe ANA NOBEPOYHOro pacyeTa MpOYHOCTY
VAR
" A
A | A | |-
11\ 1717 o
’
' l
,/ Ag A Aqp
1
A
A3 L’ 6
/
. . Ay
Bes x MoporoBoe 3HayYeHne aMnnnTYAb! konebaHui (Nynbcaluii) = T
Bt
AR
/
!
I’
A,
-
!
’

PucyHok 5.2 — Mpauk nameHeHUs OaBneHua U TeMnepaTtypbl ANs OAHOro pexuMa

5.2.4 PekomeHZyeTcsl B NOBEPOYHOM pacyeTe Ha NPOYHOCTL (33 UCKIIOYEeHUeM pacyeta Ha BUBponpoy-
HOCTL) 3a[laBaTh 3HAYEHUs OABMNEHUs M TeMNepaTypbl Kak MOHOTOHHO M3MeHSIIOLLYIOCS (DYHKLIMIO OT BpeMeHU
W OBLEAUHATL B OOWH PEXUM MOMyYeHHbIe B pesynsTate Tennoruapasnuyeckoro pacyeta u (Unu) pacyera
TeMnepaTypHbIX Nonew pesynsrathl ANa HECKOMBKUX PEXKMMOER, B CMNy4ae, eCny NPUHATLIE B pacyeTe Ha npoy-
HOCTb 3HAYeHWsl JaBMeHus W (UNK) TemnepaTypbl He OTIIMYATCS OT 3HAYEHWR, MOMyYeHHLIX B pesynsraTe
TennorMapaBnmM4ecKoro pacyeTa U (Mnu) pacyeta TeMnepaTypHbIX nonei 6ornee YemM Ha NOPOroBLIA YpOBeHb
amMnnuTyabl koneGaHuin (nynscaumin). Ina npeacTaBneHHoro Ha pucyHke 5.3 cnydyas makcumanbHoe 13 3Ha-
YeHWiA OTHOLLEHWI aMNNnTya KonebaHuil K COOTBETCTBYIOLLEMY M0 BDEMEHU 3HAYEeHUI0 AN NOBEPOYHOrO pac-
YyeTa Ha NPOYHOCTL HE NPEeBbLILLAET NOPOroBLIA ypoBeHs KonebaHuin (nynscayuni).

5.2.5 3HayeHuWe NMoporoBOro ypoBHs aMnnuTyabl konebaHui (Mynscauunii) npyu pacdetax Ha NpPoOYHOCTL
pPEeKOMeHOYyeTCsl NMPUHUMaTL paBHbIM 5 %. [JomycKaeTcs MCMonb30BaTh APYroe 3Ha4yeHue NoporoBoro YpoBHS
nynecauuni npyu o60CHOBaHWW KOHCEPBATU3Ma pacyeTa.

1) 3a wucknodeHeM pacyeTa Ha BUEPONPOYHOCTL. PekoMeHaaLmuu no pacHeTam Ha BUBPOMPOYHOCTL NpUBEOEHb!
B5.7.

5
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3HayeHWe U3 TENNornapasnMYeckoro pacyeTa unm
pacyeTa TeEMNepaTypHbIX Nonen

1

3HaveHue N8 NOBEPOYHOro pacyeTa NPoYHOCTH

v

PucyHok 5.3 — INpauku nameHeHus 4aBneHusa 1 TemnepaTtypbl Npy 00beauHEHUN PEXUMOB

5.3 PacyeT no BbIGopy OCHOBHbLIX Pa3mMepoB

5.3.1 OnpegeneHne pac4HeTHOW TOMWMWHbLI CTEHKW KOMMOHeHTa MpOBOAAT B COOTBETCTBUM C
MOCT P 59115.8 ¢ y4eToM OENCTBYIOLLEr0 Ha KOMMOHEHT PacyYeTHOro ﬂ,aBneHuﬂ”.

5.3.2 [ng onpegeneHus pacyeTHOro OaBneHns U pacyeTHOW TeMnepaTypbl JONYCKaeTcsl UCMonb30BaTh
pe3ynbLraTthl Kak TennorugpaBnnuyecknx pacydeToB U (Mnv) pacyeToB TemnepaTtyp obopyaosaHusa nnu Tpybo-
NpOoBOAa B LESIOM, Tak U OTAENbHbIX pac4HeToB KOMMOHEHTOB paccMaTpmMBaemMoro obopygosaHus unu tpy6o-
npoBoaa.

5.3.3 PacuetHas TemnepaTypa‘) obopynosaHusa unu TpybonpoBoaa onpefensieTcs M3 pacyeTa Temne-
paTypHbIX NONen Kak Temnepatypa CTeHKW, paBHas MakcuMarnbHOMY cpefHeapu{MeTUYeckoMy 3Ha4YeHW
TeMnepaTtyp Ha ero Hapy>HON W BHYTPEHHEN NOBEPXHOCTSX B OAHOM CEYEHUM NMPU HOPMAaIbHOW 3KcnnyaTa-
uuu. [1ns yacTen KOpnycoB peakTOpPOB pacyeTHas TeMneparypa ONnpeaenseTcs ¢ y4eTOM BHYTPEHHUX Tenno-
BblJeMNeHnn Kak cpeflHeMHTerpanbHoe 3HayeHne pacnpefeneHus TeMmnepaTyp no TonwmnHe CTeHKU Kopnyca.

5.3.4 PacueTHOe gaBrneHue, UCNoNb3yemMoe Npy pacyeTe Ha NPOYHOCTL MO BbIBOPY OCHOBHBLIX pasMe-
pOB 1 OnpegensiemMoe 13 TENNOrMapaBnUYeckoro pacyeTa, peKOMeHOyeTca onpefensaTb Kak MakcumarnbsHoe
n3bbITOYHOE AaBrneHve B paccMaTpueaemMom o060pyaoBaHuy unu TpybonpoBoge Npy BCex paccMaTpuBaemMbIxX
B pacuyeTax pexumax HY3 ana ganHoro obopynosaHua unu Tpybonpoeoga. PacueTHas Temnepartypa npwu
3TOM NPUHMMAETCHA B COOTBETCTBUM C 5.3.3.

5.3.5 [laBneHue Ans BbINOSIHEHWS pacyeTa Mo BbIDOPY OCHOBHbIX pasMepoB CTPaxXOBOYHbIX KOPMYCOB
pekoMeHOyeTCcsl ONpenensaTh Kak MakcumansHoe M3bbiTOUHOE OaBneHne, BO3HWKAKLEE NpU pasrepMeTmaa-
UMK 3awmaeMmoro obopyaoBaHus unu TpybonpoBOOOB C YY4ETOM HEPEBEPCUBHLIX HArPY30K U PEBEPCUBHBIX
Harpy3ok. PacuyeTHasi TemrnepaTypa npv aToM NpMHUMaeTcs B cooTBeTCTBUM ¢ 5.3.3.

5.3.6 B cniyuasx, korga rnpu akcnnyartauMmM KoMrnoHeHTa obopygosaHusa unu Tpybonpoeoga UMEKT Me-
cTo ABa unu bonee pexumoB HY3, BkNioyasa nepexofHble, oTNMYaLINEcs No AaBNeHUo, cpegHen Temne-
patype no ce4eHuto {T) n (Mnn) ANUTeNbHOCTU, PEKOMEeHAYyeTcsi paciyeToM Mo BbIOOPY OCHOBHLIX pa3MepoB
ONpefennTb PAcUYeTHYH TONLWHY CTEHKU KaK MakCcMMarnsHOe 3Ha4yeHWe Cpegu BCEX COMETaHWA OaBrneHns u
TeMnepaTtypbl BO BCEX PACCMOTPEHHbIX PEXMMAaX, BKINOYasi NepexoiHble, C Y4eTOM PEBEPCUBHLIX HArPy30K.

1) Onpepenexve TepmuHa ycTaHoBNeHo B [1], npunosieHue Ne 1.
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5.3.7 [Ona pacyeta TpyOHbLIX JOCOK UMK OPYrUX KOMMOHEHTOB, HarpyXeHHbIX gaBneHunem ¢ obenx cTo-
POH CTEHKM KOMMOHEeHTa, No pe3ynbTataMm TennoruapaBnuMyeckoro pacdera pekoMeHOyeTcs WCMNonb30BaTb
MakcuMansHoe M3bbiTOYHOE AaBneHue M3 Bcex pexmmoB HY3, onpegensemoe Kak pasHOCTb OaBMeHWUA Ha
BHYTPEHHEWN W HAPYXHOW CTOPOHE CTEHKW KOMMOHEHTA.

5.3.8 Tlpu onpegenexnun nprbaBKn K TONLLMHE CTEHKWU Ha CNIOLLHYI0 KOpPo3uio (¢,) no FTOCT P 59115.7
B Ka4ecTBe UCXOOHbIX AaHHbIX MO pe3ynsrartaM TennorvapaBnnyeckux pacyeToB pekoMeHOyeTcs MCNonb3o-
BaTb TemnepaTypy 1 da3oBbli cOCTaB cpeabl.

5.3.9 HomuHanbHble gonycKkaeMble HanpsXeHus KoMnoHeHTa B cootBeTcTBuM ¢ FTOCT P 59115.9 npu-
HUMAIT NMpu pacvyeTHoW TemnepaTtype obopygoBaHus unu Tpybonpoeoga, onpefeneHHon No pesynsratam
TENNorMapaBnU4ecknx n (Mnu) pacyeToB TeMnepaTyp B COOTBETCTBUM ¢ 5.3.3, unu no cpegHeil Temneparype
no ce4veHuno (T) B cooTBeTCcTBUM C 5.3.6.

5.4 PacuyeTt Ha CTaTU4YeCKYH, ONUTEeNbHYH CTaTU4YE€CKYHO NPOYHOCTb U yCTOﬁ'-lMBOCTb

5.4.1 Pacuet Ha cTaTM4ecKyt NPOYHOCTbL BLIMOMHAETCH ANS BCEX CTALWOHAPHBIX M NEPEXOOHbIX PEXK-
moB B cooTBeTcTBUKM ¢ TOCT P 59115.9—2021 (pazgen 8).

5.4.2 B pacuyeTax Ha CTaTUYECKYH NMPOYHOCTb M3 pe3ynbTaToB TENNOrMApPaBNMYeCcKUX pacyeToB 1 (Unu)
pac4eToB TemnepaTyp PeKoMeHayeTCsa UCMOoNb30BaTk AaBMNEHWe U pacnpedeneHWe TeMnepaTtypbl Mo KOMIO-
HEHTY.

5.4.3 Harpy3ku 0T BHELUHUX AMHAMWYECKUX BO3AENCTBUN U BUOpaLMOHHbIE Harpy3kn B pacyeTe Ha cTa-
TUYECKYI MPOYHOCTb PEKOMEHAYETCH HE YYUTLIBATL.

5.4.4 [onyckaetca obbeQuHATL PeXMMbI, ECNU HArpy3kM U TemnepaTypbl B 0O0beAUHSAEMbIX peXumax
OTAWYAKTCA OT NPUHMMAaEMbIX B pacyHeTe Ha CTaTMYeCKyl NMPOYHOCTL He Gonee YeM Ha NOpOoroBbIf YPOBEHb
aMnnnTygbl konebaHun (nynbcauni).

5.4.5 [na paccMatpyBaeMoro KOMMNOHEHTa 40MYCKAETCA 3aMeHATL pacyeThl pacHeTHbIX PEXUMOB pac-
UYETOM peXuma, Harpyaku 1 TemnepaTypsbl, B KOTOPOM NPUBOOAT K 3aBe4OMO Donee BbICOKUM 3HAYEHUAM pac-
YETHLIX HaMpPsKeHWA.

5.4.6 Tpu ucnonb3oBaHWK Pe3ynLTaToB TeNNOrMapaBnuYecknX pacHeToB HOMWHAamNbHbIE OONYCKaeMble
HanpsBKeHUA ONA KOMMNOHEHTa PeKOMeHOYeTCa onpeaensaTh Npy 3Ha4yeHUun TemnepaTypbl, PABHOM CpPeaHEMY
3Ha4YeHWo TeMMNepaTypbl NO CEYEHUI0 KOMMOHEHTa, be3 yyeTa KonebaHuii (Nynscayuin) TemnepaTtyp, ecnu 3Ha-
UYeHUsA YPOBHA amMnnuTyabl KonebaHusa (nynbcaunin) oTNMYarnTca OT NPUHUMAEMbIX B pacyeTe Ha CTaTUYeCKyH
NPOYHOCTbL He Bornee Yem Ha NOPOroBbIA YPOBEHb aMMNUTYAbl KonebaHui (Nynbcauuin).

5.4.7 Tpu pacyeTe KOMMNOHEHTA Ha CTAaTUYECKYHD MPOYHOCTL B CTALMOHAPHOM pexume (CTaluMoHapHoOM
COCTOSIHMW) pacyeT peKOMeHOYEeTCs NPOBOANTE C YYETOM BCEX AEWCTBYHLLUUX HAarpy3oK (HeM3MeHHLIX 3a pe-
UM), NPU HOMWHATBHLIX AONYCKAEMbIX HANPSKEHUSX, MPUHATLIX NpU TeMnepaType, paBHOW CpedHeMYy 3Ha-
UYEHUI TeMMNepPaTypbl MO CEYEHWID KOMMOHEHTA U TAKKe HEM3MEHHON 33 PEXUM.

5.4.8 Tpu pacyeTe KOMMNOHEHTA Ha CTaTUYECKYIO NMPOYHOCTbL B NEPEXOAHOM pPeXnume pacyeT pekoMeHay-
€TCsl MPOBOAWTL B BbiOpaHHbIe (XapaKTepHble) MOMEHTbl BpeMEeHU, Mexay Ha4yaroM U OKOHYaHWEM pexnma,
COOTBETCTBYKLLNE MaKCUMATbHBIM 3HAYEHUAM HAMPSXKEHWUA U (UMW) MUHUMAaNbHOMY 3Ha4YEHUD OOMYCKAaeMbIX
HanpsbKeHWA. PacyeT KOMMNOHEHTA Ha CTaTUYECKYHK MPOYHOCTL B BbIOPAHHLIA MOMEHT BPEMEHW NEepexoaHoro
peXrMa peKkoMeHAyeTcs NPOBOAWUTL C YHETOM BCEX AEWCTBYIOWMX HAarpy30K B BblOpaHHbIiF MOMEHT BPEMEHH,
NPY HOMWUHAMNLHBLIX OONYCKAEMbIX HANPSIKEHUAX, NPUHATLIX MpU TeMnepaTtype, paBHOW cpeaHeMY 3HAYEHUID
TeMnepaTypbl NO CEYEHMIO KOMMOHEHTA B BbIOPaHHLIA MOMEHT BpEMEHN.

5.4.9 [Ins oueHKM CTAaTUYECKON MPOYHOCTU MO rpynnam KaTeropuin HanpskeHw (c),, (o), B nepexon-
HbIX peXMMax pacyeT peKoMeHOyeTcs NPOBOAUTL B MOMEHTbI BpeMeHUW, COOTBETCTBYHLLME MaKCUManbHOMY
3HaYeHWIO OAaBNeHNaA U APpYrUX MeXaHUYeCcKUX Harpy3ok 3a pexxum. MNMpu onpegeneHnun HOMUHanNbHbLIX onycKa-
eMblIX HanpsikeHWn pacnpeseneHue TeMneparyp pekoMeHayeTcsl NpUHUMaTh B MOMEHTbI BpEMEHW, COOTBET-
CTBYIOLLME MAKCUMaNbHOMY 3HAYEHUK OABNEeHUs U OPYrMX MeXaHUYeCcKUX Harpy3ok.

5.4.10 [nAa oueHKU cTaTUHECKOW NPOYHOCTM B NEPEXOAHbIX PeXMMax no rpynne KaTeropuin HanpskeHUn
(o) PEKOMEHAYeTCH NPOBOAUTL PACYeT B MOMEHThLI BPEMEHU, B KOTOPLIe 3HAYEHUs AaBreHus 1 MexaHnde-
CKMX Harpys3oK M COOTBETCTBYIOLLEE pacnpefeneHue TeMnepaTtyp NpUBOAAT K MakCUManbHOMY pacyHeTHOMY
3HAYEHWIO HAMPSXKEeHUN (O)p.

5.4.11 B cny4ae ecnu Benu4MHa ypPoOBHSA aMnnMTyabl NyNbCauuin NpeBbILAEeT NOPOroBbli YpOBEHE NyMb-
cauun, ansa pacyeTta Ha cTaTUYecKy NPOYHOCTL PEKOMEHAYETCS UCMONb30BaTh NOMYyYeHHYI0 B Tennoruapas-
NMUYECKOM pacHeTe MaKCcMManbHY BeNWYUHY OABMEHUs C y4eToM Nynbcauui (CymMmapHoe 3HayeHue Hepe-
BEPCUBHOWM HArpy3Kku U amnnuTyabl Nynscauumi). B cnyyae ecnu BenuunHa ypoBHS NynbcaLyMii He NPeBLILLAET
MOPOroBbLIA YPOBEHL MyMNbCALMK, B pacydeTe YYMTLIBAETCA TOMLKO HEPEBEPCUBHAS COCTaBMNALLAA OaBNEHUS.

7
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5.4.12 B nepexogHbix pexumax AnA OUeHKM CTaTUYeCKOW NPOYHOCTM MO rpynnam KaTteropui Hanpske-
HWi (G)4, (6), AonycKaeTcs B 3anac NMpoYHOCTU BBECTM PAcYeT B MOMEHTbI BPEMEHU, COOTBETCTBYIOLINE MaK-
CMMAarnbHOMY 3Ha4YeHUIO JAaBNEHNS U OPYTMX MEXaHNYEeCKUX Harpy3okK 3a pexumM Npu MUHUMAarbHbIX 3HAYEHUSIX
HOMMWHAaMbHLIX A0MNYCKAEMbIX HANPSKEHUA 32 PEXUM.

5.4.13 [nsa pacyeTa Ha CTaTUYECKYH MPOYHOCTL B 3anac NPOYHOCTKM MO rpynne KaTeropuin HanpskeHun
(0)r AoNyckaeTcs MCNOMb30BaTk NOMyYeHHOE B TEMMorApaBMYeckoM pacyeTe MakcumanbHoe 3HauyeHue
cpedHel TeMmnepaTypbl, Nnepenaga TemMnepaTyp No TOMNWKMHE CTEeHKW U AaBneHus. [lonyckaeTcs BbIMOMHATb
pacyeT Mpy COYETaHUW 3HAYEHW Harpy30K W 3HAYeHU HOMUHAMNbHLIX A0MYCKAeMbIX HaMnpsiKeHW, NpuBo-
OAWNMX K MUHMManbHOMY 3anacy no HanpskeHUAM 33 pPeXMM OTHOCWUTEINbHO HOMWHaINbHbLIX A0MycKaeMbliX
HanpsKeHun.

5.4.14 Tpwn pacyeTe Ha AONUTENbHYK CTaTWYECKYH) MNPOYHOCTb, BbLINOMHAEMOM B COOTBETCTBUM C
FOCT P 59115.9—2021 (pa3gen 14), ncxogHble gaHHble ANs pacyeTa Ha NPOYHOCTL, NOMyYeHHbIe U3 Tenno-
rmapaBnn4yecknx pacyeToB, peKOMeHAYyeTCs UCNoNb3oBaTth No npaevnam, U3noxeHHoiM B 5.4.1—5.4.13, aHa-
TNIOTMYHO pacyeTaM Ha CTAaTUYECKYH MPOYHOCTh, C YYETOM ANUTENBHOCTM HArpY>XeHUs B YCNOBUSAX MOMN3Yy4YecTy.

5.4.15 Tpw BbINONHEHWM pacHeTa Ha ycTonumBocTb B cooTBeTcTBUM ¢ TOCT P 59115.9—2021 (pas-
aen 9) pekoMeHAyeTcsl N0 pe3ynkraTtaM TennoruapaBnUYecKoro pacyeTa ANs pexXUMOB HarpyxeHus (cTauu-
OHapHbIX U NepexogHbix), B KOTOPbIX BO3HUKAKOT CUMAIOLLME Harpy3kun, onpeaensaTs 3Ha4YeHus 0aBrneHns U
TeMnepaTtypbl C y4eToM kKonebaHui (nynbcauuii), ecnn ypoBeHb amnnuTyabl Takux KonebaHui (nynecaumi)
NpeBbILLAEeT MOPOroBbIf YPOBEHb.

5.5 PacueT Ha LMKMMYECKYH U ANUTENbLHYIO LLUKNMYECKY0 NPOYHOCTL, Nporpeccupylollee
M3MmeHeHUe PopMbl U pasMepoB

5.5.1 PacuyeT Ha UMKIMYECKY MPOYHOCTL MPOBOAAT B cootBeTcTBMM ¢ FTOCT P 59115.9—2021 (pas-
gen 10) c y4eTom Bcex CTauMoHapHbIX U NEPEXOLAHbIX PEXUMOB.

5.5.2 [onyckaeTcs 0ObedMHATE PEXUMEI B OGWH, €CNM pasHnUa B YPOBHSAX Harpy3ku B 00bednHAEeMbIX
pexumax He NpPeBbILAaeT NOPOroBbIM YPOBEHL MNYNbCALWA U HE Bbl3biBAET 3HAYMMblE B COOTBETCTBMNU € 5.5.9
BMOpOHaNpsKeHus.

5.5.3 [lonyckaeTcsl 3aMeHsITb pacyeTbl PAcHeTHbIX PEXWMOB PacHeTOM peXKuMa, Harpysku 1u Temnepa-
TYpbl, KOTOPbIA NPUBOAMT K 3aBe40MO Bornee BLICOKMM 3HAa4YEHWAM aMNUTYA pacqeTHbIX HanpsXXeHWi n 6one-
LWeMy 3Ha4YEeHWH YCTanoCTHOMO NOBPEXaeHUs.

5.5.4 Pac4yeT Ha LMKNUYECKYHo MPOYHOCTb PEKOMEHAYETCS NPOBOSMTE MO UCTOPUM U3MEHEHWSA MECTHBIX
YCMOBHBIX YNPYIMX NPUBEOEHHbIX HANPsKeHni (o), onpeaensemoi Ha OCHOBE MCTOPUN M3MEHEHNSI MECTHbIX
NPVBEAEHHbBIX HaNPsKeHWR (G, ), C yHeTOM Nonpasku Ha Heynpyroe AedopMUpoBaHne Martepuana.

5.5.5 Mpadhmkn N3MEHEHWNA HaMNpPsXKEeHU (cg) PEKOMEHAYeTCAa CTPOWUTh NMyTeM mocnefosatensHon 06-
paboTkn Touek rpadnKoB (0, ) AN MOMEHTOB BPEMEHU fy, by, ..., ), ..., ..

5.5.6 [Ina onpeaeneHns UCTOPUM U3MEHEHMUA (G, ) B Ka4ecTBe UCXOAHbIX JaHHbIX PEKOMEHAYeTcs uc-
nonb30BaTh pe3ynbTathl TeNNorMapaBnMYecknx paciyeToB B HacTW U3MEHEHWS BO BPEMEHMW AaBNeHWst U pac-
npegenexsvs TemMnepaTypsl.

5.5.7 MNpn MOHOTOHHO U3MEHSIOLLMXCS JaBMEeHUM U TemnepaTtype B pacCMaTpyMBaeMbiX TOYKaxX KOMMOo-
HEHTa Ha paccMaTpUBaeMOM OTPE3KEe BPEMEHW MpW NOCTPOEHUWN UCTOPUW HAarPYKEHUS LOMYCKAeTCs UCMOoNb-
30BaTh 3HA4YEHWs HaNpsKeHWA UM gedopman i, NPUHATEIE B HAYane v KOHLe paccMaTpuBaemMoro BpemeH-
HOro MHTEepBana.

5.5.8 TNpun NOCTPOEHWM UCTOPUIN HATPYKEeHUs pacHeTHbIe MOMEHThLI BpeMeHW pekoMeHayeTcsl BblbupaTth
Takum obpasom, YTobbl HAarpy3ku U BO3LEWCTBUA (BKMOYAA TeMNepaTypHbIe) HA KOMMOHEHT JOCTUranu cBomx
3KCTpemanbHbIX 3HadYeHuid. [lonyckaeTcs B KavyecTBe pac4eTHbiX MOMEHTOB BpeMeHW BblbnpaTbk MOMEHTHI
BPEMEHU, B KOTOpLIE JaBMneHue 1 (Mnu) TemnepaTtypa unm rpagueHT TeMnepaTypbl NPUHUMAKT 3KCTpeMarns-
Hble 3Ha4YeHus.

5.5.9 Tpw onpefeneHnun HanNpPsXXeHWn JoNyCcKaeTcs YUNThIBATL TONBKO HEPEBEPCUBHLIE HArPY3KW, ecrnu
N3MEHEHWE 3HAYEHWI HArpy3KM OKOMO CPEAHEero 3Ha4yeHus Bbi3bIBAET NOBTOPALLMECS HANPSAXKEHUS C aMMnu-
Tyoom (ca), MMa, u 4yncnom uukrnoB N 1 BbIMOMHEHbLI YCNOBUA:

1o7gNg1012;@50,5, (1)
CaF

rae [o,e] — donyckaemas amnnuTyaa npu ducne uuknos N, Mra.
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5.5.10 [nsa koHcepBaTMBHOIO pacyeta Ha UMKIMYECKY NMPOYHOCTL, NPY OnpeaeneHun Temneparyp u
Harpy3aok, NoflyYeHHbIX U3 TeNnnorMapaBiMyeckoro pacdeTa, pekoMeHOyeTcs UCNoMb3oBaThk 3HA4YEeHNs TeMne-
paTypbl M AaBNEHUs C Y4ETOM MyNbCaunii (CyMMapHOe 3Ha4YeHWe MOHOTOHHOM Harpyak 1 aMnnuTyabl Nynbca-
LK), NO3BONAKLWMUX NONYYUTe MAKCUMAaNbHOE 3HaYeHWe aMnuTya HanpshkeHUiA U NOBPeXaaeMoCTH.

5.5.11 TpK NOCTPOEHUU UCTOPWUW HATPYKEHUS B pacyeTax Ha ANMUTENbHYH LMKMUYECKY MPOYHOCTbL
[FTOCT P 59115—2021 (pazgmen 11)] 1 npu pacdeTe Ha Nporpeccupytolee U3MeHeHne opMbl U pasmepoB
[FOCT P 59115.9—2021 (pa3gen 13)] pekoMeHAYeTCs MCNONb30BaTh TE Ke PeKoOMeHAauuMW B OTHOLUEHMK
NPUMEHEHWs pe3ynLTaToB TennorMapaBnMyYeckux pacyeToB, YTO U AN pacHeTOB Ha LIMKIUYECKYI0 NMPOYHOCTD.

5.6 PacueTt Ha conpoTUBNeHWe pa3pyLleHuto

5.6.1 Pacuet Ha conpoTuBreHue paspyLleHU0 KOMMOHEHTa C MOCTYNMPYEMOW TPELUWMHOW NMpoBOOAT
Ha OCHOBE COMOCTaBMEHUA PACHETHOW XapaKTepUCTUKN paspyLlleHus ¢ AonyckaemMbiM 3Ha4eHneM B COOTBET-
ctBum ¢ FTOCT P 59115.9—2021 (pasgen 9).

5.6.2 PekomeHgyeTcsi aHanM3nMpoBaTh 30HbI, IOe MOXHO OXMAaTbh HaubonblUux 3HaYeHWn Koadduum-
€HTOB MHTEHCUBHOCTW HaMnpsiXKeHun KI, WM HEUMEHbLUKMX 3HAYEHWIA BA3KOCTW paspylienus K., Ui HauMeHb-
wero otHoweHus K, /K.

5.6.3 Bce Harpysku pekoMeHAyeTcsi paccMaTpMBaTh Kak KBas3ucTaTUYecKue, COOTBETCTBYIOLLUME UMK
CTaLMOHapHOMY pexuMy (COCTOSAHWIO) UNU BbiBpaHHOMY (XapakTepHOMY) MOMEHTY BPEMEHW B NepexoaHoMm
pexumMe.

5.6.4 Ha kawgom M3 pexumoB 3KchnyatauuMu ANA pasfnu4vHbiX MOMEHTOB BPEMEHW peKkoMeHayeTcs
onpefenaATe pacnpefeneHve TEMNepaTyp U HANpPsXXeHU Mo TonwuHe cTeHku obopynoeaHusa unu TpybGonpo-
BOAOB B aHanM3upyeMon 3oHe.

5.6.5 lNpwu onpepeneHnn KMNH pekomeHayeTcs NpuHWMaTL 3Ha4YeHUs OaBreHWsa W Temnepatyp B pac-
cCMaTpMBaeMon TOUKe 3NemMeHTa (KOMMOHeHTa) C Y4eToM NMynbcaunun aBneHusa 1 TeMnepaTypbl cpedbl, ecrnu
amMnnuTyga nynscaunii npeBbIlaeT NoOporoBbld YPOBEHL MyNbCaLlun.

5.7 PacueT Ha BUOpPONPO4YHOCTDL

5.7.1 MNpu oueHke BubponpoyHocTu no MOCT P 59115.9—2021 (paszgen 16) koMNOHeHTOB, MogBep-
ralwmxca BUGpaLMOHHOMY HarpyXeHWK C MCNOMb30BaHWEM pPe3ynkTaToB Tennoruapaenuyeckux pacvyeToB,
pEKOMEHOYETCA U3 TENNOrMapaBnMYeckoro pacyeta onpeaenats napameTpbl ABMKEHWUSA cpebl, NpyuBoasLLmne
K BO3HMKHOBEHWIO BUGpauuin, B cooTBeTCcTBUM ¢ 5.7.2—5.7.4.

5.7.2 TennorngpasnMyeckuM pac4HeToM PeKOMeHAYeTCs ONpeaensTb napameTpbl TeYeHUs (OBWKEHURA)
cpeabl, NpUBOASLLME K BO3HWKHOBEHUIO BUDpOHaNpsXeHWid. [Ina aHanu3a BO3MOXHbLIX MPUYUH BO3HUKHOBE-
HUs BMOpaLWiA peKOMeHOYEeTCHA OnpefensaTh PeXUM TedeHUs cpefbl: oOHOMa3sHbIn Unu AByxdasHbiA MOTOK.
OCHOBHEIMW peXXuMaMi TedeHnsa OByxda3HOW cpefbl, BNUSIOWAMM Ha BUOpaLMo TeNNoobMeHHbIX TpyD, sB-
NATCA: NY3blPbKOBbIA, CHAPAOHbIA, AMCNEPCHO-KOMNbLEBON.

5.7.3 TNpu npogonbHOM 0BTEKaHUKM M TeYEHUU BHYTPKU TennoobMeHHbIX Tpyb pekomeHayeTcsi paccma-
TPMBAaTh BO3HUKHOBEHME BUBpOHarpysok (BubpoHanpsikeHuin) scneactene):

- TMOpPOYNpYroi HeycTOMYMBOCTU (OCpedHEeHHas NMMOTHOCThL CpeAbl, OCPEAHEHHas CKOPOCTb ABUXEHUS
cpenbl, CKOPOCTL NOTOKA);

- MapamMeTpU4YecKoro pesoHaHca BCrneacTBue Nynbcaluii CKOPOCTU U JABMNEHUS B NMOTOKe (4aBneHue u
CKOpPOCTb MOTOKA, amnnuTyga nynbcaunv AaBneHWsl U CKOPOCTKU NOToKa);

- NMapamMeTpU4YecKoro pe3oHaHca BCreACTBME NynbcaluMii NNOTHOCTU NOTOKa (4aBneHne U CKOpoCThb MNo-
TOKa, aMnnuTyga nynbcauyy NroTHOCTM NOTOoKa);

- BbIHY}XOEHHbIX KonebaHuil Nnod AeACTBMEM TypOYyNeHTHbIX Nynbcaluii (CKOpoCcTk NoToKa, Yncno Pei-
HoMbAca);

- BbIHY}KOEHHbIX korebaHuin B AByxda3HOM NOTOKe (MornepeyvyHas CoCTaBMsALLAas CKOPOCTU NpU BUXpe-
BOM TEYEHWUMN).

5.7.4 Tpu nonepe4yHoM o0bTekaHnK TennoobmeHHbIX TPYD pekoMeHayeTca paccMaTpuBaTh BO3HUKHOBE-
HWe BUOpoHarpy3ok BcreacTeume:

- TypOyNeHTHLIX NyNbcal Wi aBNeHUs NOTOKa (CKOPOCTb NOTOKA B CEYEHUN, MTHTEHCUBHOCTL MyMbcaLlun
CKOpOCTW MOTOKa, Yncno PeHoneaca, uncno Ctpyxans);

1) B ckobkax ykasaHbl AaHHble ONA onpedeneHns napameTpoB BWBpaUMiA, Momyyaemble M3 MWAPAaBIMYECKOro
pacyeta.
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- TMApoAMHaMMUYecKux cun, oByCrnoBNeHHbIX OTpLIBOM BuUxpen (Ymucno CTpyxans, yncno PenHonbaca,
ocpefHeHHasi NNoTHOCTb cpeabl);

- TMAPOYNPYroro B3aMMOOEWCTBUS C MOTOKOM (CKOPOCTL MOTOKA, KpUTUYECKasa CKOPOCTb NOTOKa);

- aKyCcTW4YecKoro pe3oHaHca (cobCcTBeHHas YacToTa nonepedHoro ctonba napa, yvcno CTpyxans).

5.7.5 B pesynkraTte TennoruapasnuyecKkoro pacyeta Ana onpeneneHus subpoHarpysok (BubpoHanps-
XeHuit) B obwemM cny4yae pekomeHayeTcsi onpedensaTb 4acToTy W aMmnniuTyay konebanvit aaeneHus u (unu)
HarpysoK OT Hero, CKOpPoCTU cpefbl Npy o6TekaHun,

5.8 PacuyeT npu gencTtBMM gUHAMUYECKUX BO3OEACTBUN

5.8.1 PacuyeT Ha NpoYHOCTL OT AENCTBUS OMHAMUYECKUX Harpy3oK AonycKaeTcs NpoBOOUTL B cTaTtuye-
CKOWM NMOCTaHOBKe, NMWHERHO-CNeKTpanbHbIM METO40M 1M MeTogaMu NpsMOro AMHaMUYeCcKoro aHanunsa. Belbop
MeToda pacyeTa 3aBUCWUT OT BUAA Harpysku M JUHamMuUYecKnx XxapakTepucTUK CUCTEMBI.

5.8.2 lNpwn onpegeneHMn MCXOOHbIX OaHHbLIX OMNS BbIMNOMHEHWA pacdeTa Ha MPOYHOCTbL OT OEeNCTBMA
OWHaMWYECKMX Harpy3oK, CBA3aHHbIX C rMapaBnuyeckumMu ygapaMu, paccMaTpuBaemMbiMi B COOTBETCTBUM C
FOCT P 59115.18, ONONHATENBLHO K AaHHLIM Mo 4.1 pekoMeHayeTcsa onpeaenaTs U3 TennoruapaBsnuyeckoro
pacyeTa CKOpOCTb MOTOKA M 3HAYEHUE U3MEHEHUI OABMEHWS NPU BOMHOBLIX NpOLIEecCax BO BPEMEHM.

5.8.3 lNpwu pacueTe Ha OUHaMKU4YECKMe BO3AENCTBUS COCYAO0B, 3aNOMNHEHHbIX XWAKOCTbLH CO cBODOOHON
NMOBEPXHOCTbIO, MO0 KOMMNOHEHTOB, NOTPYXEHHbLIX B XXUOKOCTb, PEKOMEHAYETCH YYMTbIBaTh M3MEHEHWe AaB-
TEHWA CO CTOPOHbI XXMAKOCTU BO BPEMEHM.

5.8.4 lpw pacyeTe B 3anac NPOYHOCTU CTATUHECKUM METOOOM [OMYCKaeTCcs MCMNOoNb3oBaTb 3HaYeHWe
aMnnuTyabl JUHAMUYECKOrO BO3OENCTBUSA, COOTBETCTBYHOLLEro YacToTe KonebaHuii KOHCTPYKLMKA, Ha KOTOPOWR
peanuayeTcsa MakcuManbeHas acdeKTUBHAA Macca KOHCTPYKLMU, Npy 0DOCHOBaHWM KOHCEPBATUBHOCTH, NGO
MakcumMmarbHOe 3HaYyeHe aMmninTyabl JUHAMUYECKOro BO3OeNCTBUA.
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Bubnuorpadcgun

[1] PenepancHbie HOpMbl M npaBuna [paBuna ycTponcTea M GesonacHoi akcrnnyartauun obopygoeaHusa U Tpybo-
B 0bnacTtu Ncnonb3oBaHMa aTOMHOW MPOBOAOB aTOMHbLIX 3HEPrETUYECKNX YCTaHOBOK
aHepruv HIM-089-15
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