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MpaBuna NPMMEHEHNST HACTOSILWLEro cTaHhapTa yCTaHOoB/EeHbl B cTaTbe 26 ®defepanbHOro 3akoHa
0T 29 uioHa 2015 r. Ne 162-®3 «O cTaHgapTusaunm B Poccuiickoin depepauyum». NHdopmaunsa o6 uns-
MEHEHUAX K HacTOosWeEMY CTaHAapTy Ny6/MKyeTCcs B XXerogHomMm (Mo COCTOSAHUI Ha 1siHBaps TeKyllero
roga) MHOPMaLUMOHHOM yKasaTene «HauuoHanbHble cTaHAapTbl», a oduUNaNbHbIi TEKCT M3MEHEeHW
M NMONpPaBOK — B €XEMeCAYHOM WMHGOPMaALUOHHOM yKasaTene «HauuoHanbHble CcTaHjapTbi». B cnyvae
nepecmoTpa (3aMeHbl) UK OTMeEHbl HACTOSIWErNO cCTaHaapTa CooTBeTCTBYyLee yBeoMeHne byaeT
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cTaHgapTbi». CooTBeTCTBYyWLWas uHpopmauuns, ysegoMmneHme n TEKCThbl pasMew,aloTCcsad TakkKe B UH-
hopmMaLMOHHON cucTeme 06LLEro NOL30BaHNS — Ha ouymnanbHoMm caliTe degepasbHOro areHTCTBa Nno
T exXHWYeCcKoMyY pPerynmpoBaHunio U MeTposornm B ceTn MHTepHeT (www.gost.ru)
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HALUWOHANDBbHGbBIN® CTAHAOAPT POCCUMNCKOMN PEALJEPALUUNMN

TPYBOMPOBOAbl ATOMHbIX CTAHLINIA

KoHuenuus «Teub nepej paspylieHnem»

Piping of nuclear power plants. «Leak before break» concept

Jata BBegeHuna — 2019—01—01

1 O6nacTb NpUMeHeHns

1.1 HactoAawwnin ctaHgapT ycTaHaBnuBaeT KpUTepuun, onpegensiowme BO3MOXHOCTb NPUMEHEHUS KOH-
Lenuumn «Teyb nepej paspylweHnem» Kk Tpy6onposogam aTOMHbIX CTaHUMA, a Takkxe TpeboBaHWSA K 06OCHO-
BaHWIO MPUMEHWMOCTY 3TOM KOHUEeNuuMn Ana TpybonpoBOAOB KOHTYypa TEN/IOHOCUTENA peakTopa npoekTupye-
MbIX, COOPYXa€eMblX U EeNCTBYHLWNX aTOMHbIX CTaHLWIA.

1.2 HacToAwmnin ctaHfapT pacnpocTpaHsieTcsa Ha Tpyb6onpoBoAbl C BOAAHLIM TenjoHocuTesnem (Bkaw4vas
CcBapHble coeAMHEHUS NpuBapkn Tpyb6onpoBoAOB K 060pyA0BaHNIO), YAOBNETBOPSAOLME CAeAYOLWUM YCNOBUAM:

1) HapyXHbIl gnameTp Tpy6bonposoaa He meHee 150 mwm;

2) paboyee gaBneHune n paboyas Temnepatypa B pexumax HOpManbHOR akcnayataumm He Huxe 1,9 MMa
nnn He Hmxe 95 °C, COOTBETCTBEHHO;

3) 3HauyeHne ypapHoi BsizkocTn meTanna KCV (0OCHOBHOro M cBapHbliX CoeAMHEHW) Ha obpa3uax Buga
V no N'OCT 9454 npu TemnepaTtype HOpManbHOI akcnayatauum He meHee 80 [x/CM2 B UICXOAHOM COCTOSIHUM
n/nnn He meHee 60 [)X/CM2 Ha KOHeL, CPOKa OLLeHKMW.

1.3 MepeyeHb TPy6ONPOBOAOB, BXOAAWMNX B COCTAB KOHTypa TeM/IOHOCUTENs peaktopa AN KaxAoro
6710Ka aTOMHOW CTaHuuMu, onpegenseT reHepasnbHbili MPOEKTUPOBLLMK 6/10KA C y4acTUeM rNaBHOTO KOHCTPYK-
Topa peakTOpPHO yCTaHOBKM.

1.4 Mo peweHnto paspaboTymMka NpoekTa aTOMHOM CTaHUUM HaCTOAWMA cTaHfapT MOXeT 6blTb UCMNOJb-
30BaH 4719 060CHOBAHWSA NMPUMEHMMOCTU KOHUENUUM «Teyb Nnepes paspylweHnem» Kk Tpybonpososam, He BXO-
OAWNM B KOHTYP Ten/IOHOCUTeNs peakTopa aTOMHOW cTaHuuMu B ciydyae y40BNEeTBOPEHUS YyCNOBUI NyHKTa 1.2.

1.5 MonoxeHna HacToAWwero craHgapra MOryT pacnpocTpaHATbLCHA Ha uccneposaTefnlbCkue sAfepHble
YCTaHOBKMU NpU YCNOBUMN BKIOUYEHUA TpeboBaHWii cTaHgapTa B MPOEKTHY Y KOHCTPYKTOPCKYI0 AOKYMeHTaLuuio.

2 HopMaTuBHbIE CCbIKU

B HacTosweM cTaHAapTe MCNOMb30BaHbl HOPMATUBHbIE CCbIJIKM Ha criefylolme cTaH4apThl:

FOCT 9454 MeTtannbl. MeToA ncnbiTaHna Ha yaapHbIA M3rmb Npu NOHMXEHHbIX, KOMHATHON M NOBbILWEH-
HbIX TeMnepaTtypax

FOCT P 8.563 locypapcTBeHHas cuctema obGecnevyeHuss efuHcTBa u3aMepeHuii. Metoaukm (MeTogbl)
n3MmepeHuni

FOCT P 8.654 locypapcTBeHHas cucTtemMa obecneyeHuss efMHCTBA M3MepeHuin. TpeboBaHWA K Npo-
rpaMMHOMY obecneyeHuo cpencTB mMamepeHuii. OCHOBHbIE MOJTOXEHUSA

FOCT P 8.932 locypapcTBeHHas cuctema obecnedyeHns eguHcTBa MamepeHnii. TpeboBaHna K MeToaun-
Kam (MeTogam) n3mepeHuii B 06:1acT MCNONb30BaHWSA aTOMHON aHeprun. OCHOBHbIE MOMOXEeHUS

FOCT P 50.04.03 CncteMa OUEHKM COOTBETCTBUSA B 06/1aCTU MCNONb30BaHNA aTOMHON 3aHeprun. OueHka
COOTBETCTBUA B JOPMe MUCNbITAHUA. ATTeCcTalLuOHHbIe UCNbITAHWS TEXHONOrNin cBapku (Hannasku)

M3paHne oduumanbHoe
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FOCT P 50.04.07 Cnctema OoLEeHKM COOTBETCTBMUA B 06/1aCTM MCNONb30BaHNA aTOMHOI aHeprun. OueHka
COOTBETCTBUA B (hOPMeE WCMbITAHWA. ATTeCTaLUOHHble UCMbITAHUA CUCTEM HepaspylwalrLwero KOHTpons

FOCT P 50.05.15 CuctemMa OLEHKN COOTBETCTBMA B 06/1aCTN MCNOIb30BaHUS aTOMHOW aHeprun. OueHka
COOTBETCTBMSA B (DOpPMeE KOHTPONsA. Hepaspywaruwmnin KOHTpob. TEPMUHbI U ONpeaeneHuns

FOCT P 51901.1 MeHep)XMeHT pucka. AHasnn3 TEXHO/IOTUYECKUX CUCTEM

MpumeuyaHue — lMpu NOAL30BAHUM HACTOSILLUM CTAHAAPTOM LieN1ecoo6pasHo NPOBepuTb AeACTBME CCbITOUYHbIX
CTaHZapTOB B MH(pOPMALMOHHON cMcTEME O6LLETO NOMb30BaHUA — Ha ohuLManbHOM caiite ®eaepanbHOro areHTCTBa Mo
TEXHUYECKOMY PEerysimpoBaHuio U MeTPosiornn B CETU VIHTEPHET MW MO eXEerofHoMy MHJOPMAaLIMOHHOMY yKasaTento «Ha-
LMoHa/IbHbIE CTAHAAPTbI», KOTOPLI ONy6NKOBaH MO COCTOSIHWIO Ha 1 iHBaps TeKyLero roga, v no BbiNyckam exemecsy-
HOro MHKPOPMALMOHHOTO yKasaTens «HaunoHabHble cTaHAapTbl» 3a TeKywuit rog, ECN 3aMeHeH CCbINIoYHbIV cTaHaapT,
Ha KOTOpbIi fJaHa HeAaTWpOBaHHAs CCbisika, TO PEKOMEHAYeTCs MCMOoMb30BaTh AECTBYIOWYI0 BEPCUIO 3TOT0 CTaHAapTa
C YY4ETOM BCEX BHECEHHbIX B AHHYI BEPCUI0 U3MEHEHWIA. EC/IM 3aMEHEH CCbIJTIOYHbIA CTaHAAPT, Ha KOTOpbI AaHa fatu-
poBaHHas ccblfika, TO PEKOMEHAYETCA WMCMO/Ib30BaTh BEPCUIO 3TOr0 CTaHAApTa C yKa3aHHbIM Bbille rOfOM YTBEpPXAEeHUS
(npuHsTKsA). Ecnv nocne yTBEPXAEHNUA HACTOSILLEr0 CTaHAapTa B CChINIOYHbINA CTaHAAPT, Ha KOTOpLIK faHa AaTMpoBaHHas
CCbl/IKa, BHECEHO M3MEHEHWE, 3aTparBaioLLee NosIoKeHUe, Ha KOTOPOE JaHa CCbisika, TO 3TO NMOJIOKEHNE pekoMeHayeTcs
NpUMeHsTL 63 yuyeTa faHHOTO U3MeHeHUs. ECM CCbloYHbI/ cTaHA4apT OTMEHEH 6e3 3aMeHbl, TO MOSIOKEHUEe, B KOTOPOM
[laHa CCbIfIKa Ha Hero, PeKoOMeHAyeTCs NPUMEHATb B YacTW, He 3aTparmealoLeit 3Ty CCbIfKY.

3 TepMuHbI 1 onpeaeneHns

B HacToAwem cTtaHgapte npuMmeHeHbl TepMuHbl no FTOCT P 50.05.15, a Takxe crneaywuime TeEpPMUHLI ¢
COOTBETCTBYOLWUMU ONpeseIeHNaAMN:

3.1 aHanNn3 MexaHUKU paspylleHnsa: PacyeT, KOTOPbI/i CBA3bIBAET 3HAYEHUA HANPSAXEHU B OKPECTHO-
CTW BEPLWMUHbI TPELMHbI, BO3HMKAOLWMX OT 3KCMNNyaTaLlMOHHbIX HArpy3ok B Tpybonposogax BCleACTBUE BHEL -
HUX W BHYTPEHHWUX BO3AeliCTBWIA, C pasMepoM TpelinHbl, KoTopas Morna 6bl Bbi3BaTb €€ CTabuabHbIA MK
HecTabunbHbIA PoCT, NAM onpepenseT naowaib PackpbiTUSA CKBO3HOW TpeLUHbI.

3.2 aHanu3 cTabusibHOCTU TPEeWUHbl: OnpegeneHne yCnoBWUiA, NPU KOTOPbIX pacyeTHash Harpyska,
npuaoXeHHas K Tpyb6onpoBoAy C NOCTY/IMPYeMOW TPeLLMHON, elle He Bbl3blBaeT HecTabunbHoe (npoucxons-
uee 6e3 yBe/iM4eHNs Harpyskum) 6bicTpoe pacnpocTpaHeHne TPeLwuHbl.

3.3 Bepudmkaums: Mpouecc, MMeLWmnii Lenblo onpefenntb, NPpaBubHO N1 NpeAckasbiBalT pacyeT-
Haa Mojenb, MeTof UM NporpaMMHOe CPeAcTBO, NPUMEHAEMbIE B TEXHUYECKUX aHam3ax, UICKOMOoe pelleHune
nocpesCcTBOM CpaBHEHUA NOJIYYEHHbIX pe3y/nbTaToB C pe3y/ibTataMu MPOBeAEeHHbIX Pa3/IMYHbIX NMPOBEPOYHbIX
npouenyp, Taknx Kak npsAMbie UCNbITAHUSA WM pacyeTbl C UCNOJSIb30BAHNEM aTTeCTOBaHHbIX MPOrpamMmMmHbIX
cpeacTB MM 060CHOBAHHbIE KPYroBble TECTOBbIE pacyeTsl.

3.4 gerpagaunsa: Heobpatumble HeraTUBHbIE CTPYKTYPHble U3MEHEHUSA KOHCTPYKLMOHHbIX MaTtepuasnos
NN caMux KOHCTPYKUWUin o6opypoBaHna u TpybonpoBoA0OB, Npoucxoasline nof Bo3gencTBnemMm MexaHu4vyecknx
Harpysok, TemnepaTypbl U/unm okpyxatuieit cpefbl.

3.5 MHTEHCMBHOCTb Teuu: Pacxop TensoHOCUTens, NpuMBeAEeHHbI K eAnHULE naowagn ncTeyeHnsa un
BPEMEHMN.

3.6 KOHTpO/NbHasA 30Ha: Jllobas 30Ha (ceyeHune-kaHagupat) TpybonpoBoaa, xapakrepusdyemas Hebnaro-
NPUATHBLIM COYEeTaAHUEM MaKCMMalbHbIX PACTATMBAKLWMNX HANPSAXEHNNA U MUHUMA/ bHbIX MPOYHOCTHbIX CBOWCTB
MaTtepuana.

3.7 Koadh(puumeHTbl 3anaca: Heobxoaumbie A5 NOATBEPXKAEHNSA BbINOSIHEHUSI YCNOBUIA «Teyb nepep,
paspyweHnem» pacyeTHble KOI(PULNEHTbl 3anaca Ha YyBCTBUTE/NIbHOCTb CUCTEMbl KOHTPOA TeYU U ANIUHY
NOCTYNNPYEMOIi CKBO3HON TPeL|WHbl MO OTHOWEHWUIO K ee NpeAesibHOW ANVHe, YYuTbliBaloLlW e HeonpeneneH-
HOCTU B 06ecnevyeHnn HafexHoro o6HapyXeHus Teuu, a Takke Npu onpefesieHNn MakCuMasabHOW pacyeTHOM
Harpy3ku, pacyeTHbIX XapaKTepucTUK CBOWNCTB maTepuana, onMcaHuum mMopgonorum TpewnHbl U NOrpeLlHo-
CcTeil ncnonb3yeMbiXx METOL0B pacuyeTa.

3.8 MakcumMasibHasaA NpoeKkTHasa Harpyska; MIMH: Harpyska, Bbi3blBallWas MakCumMasibHble, HOpMasb-
Hble K MIOCKOCTU NOCTY/IMPYEMOW TPELMHbl HaNpPsHKeHWS B KOHTPO/IbHOW 30He TpybonpoBoga npu Hambonee
He61aronpuUATHOM pacyeTHOM PEXWMME HarpyXeHus, yunTblBaemMas npu npoeKkTMpoBaHUnU (KOHCTPYMPOBaHMWN)
Tpybonposopaa.

3.9 MakcumanbHasa pacuyeTHas Harpy3ka; MPH: CymmapHas Harpyska, Bbi3blBawliasd MaKCumasnb-
Hble, HOpMasibHble MJIOCKOCTU MNOCTY/NUPYEMON TpeLwWnHbl HanpsXXeHWs B KOHTPONbHOW 30He Tpyb6onposopja
npun Haunbosnee Heb6NAronpPUATHONW KOMOMHALWM pacCUETHbIX PEXWMMOB HarpyXeHus, BHELWHUX U BHYTPEHHUX
CU0BbLIX BO34ENCTBUIA.

3.10 meTofoONOrMNA «Tedb nepepq paspyweHnem»: TexHuyeckoe fokKasaTe/nbCTBO MeTofaMu Mexa-
HUKW paspylleHWs U TepMOornapaBnnyeckoro aHanusa peanusauumu cueHapusa «Teuyb nepepj paspylleHuem»
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NnPYMMEeHUTENbHO K paccMaTpuBaemomy Tpybonposogy, o3HavyawlWero, 4To gaxe B c/iyyae, Korga CKpbiTblli Ha-
yanbHblli AedekT (NTOBEPXHOCTHaA TpelwwnHa, aHanusmpyemas MeTogamy MexaHWKU paspylleHue) cnocobeH
Kakum-To o6pa3om npu akcnayatauum pasBmBaTbCA MO TOJWMHE CTEHKM TpybonposBoga M npeBpaTtuUTbCH B
CKBO3HYIO TpelnHy, TO 3Ta Tpel,MHa nponsBeaeT O6HapYyXMBaAeMYyl0 Teub B peXUMe HOpMasbHON akcnnyaTta-
Lunn, octaBascb CTabuAbHOW NpN MakCMMasibHON pacyeTHOl Harpyske.

3.11 mukpokamnaHus (6510ka): Mepuog paboTbl 6/10Ka aTOMHOW CTaHUUM mMexay 6avmxailwmnMm Bo Bpe-
MeHW ocTaHOBKamy 6/710Ka 418 YACTUYHOW WMAN NOMHOW NMeperpy3kn TonamBa U/Mam TeXHWYecKoro o6cnyxnea-
HUA N peMoHTa.

3.12 mopconorua TpewmHbl: FTeomeTpuyeckne 0COH6EeHHOCTN U XapakTepUCTUKU CKBO3HOW TpeLyuHbl,
BNAKOLINE HA CKOPOCTb UCTEYEHUA TEMN/IOHOCUTENS 4Yyepe3 Hee, Takne Kak hopma, CTeNeHb U3BUIUCTOCTU U
BeTB/IEHNEe TpeLiVHbl, LepoXxoBaToCTb CMOYEHHOW NOBEPXHOCTW TPEeLWUHbl, OTKIOHEHUe TpaeKkTopuu noTtoka
TenMoHOCUTENA BHYTPU CTEHKM OT NPAMOJIMHENHOr0 HanpaB/ieHus.

3.13 HanpsHkeHns BTOPUYHbIE: KOHTpONMpyeMble CMELWEHNAMN N CaMOYpPaBHOBELIEHHbIE MO CEYEHUIO
HanpsXXeHusa (TemnepaTypHble, MeCTHble, OCTaTO4YHbIe), KOTOpPble He MOryT Bbl3BaTb MjacTuyeckoe paspyue-
HUWe 3fleMeHTa KOHCTPYKUWW, HO BAUAKOT Ha HakoM/eHWe Heynpyrux gedopmauuini, o6bpasoBaHne un nogpac-
TaHve TpelwuH B Npouecce akcnayartayum.

3.14 Hanps>XeHna nepBuUYHble: HanpsxeHus, o06yc/OB/E€HHbIE NPUOXEHHBIMU MeXaHW4YeCKMMMN Ha-
rpyskamu (gassieHue, CUibl U MOMEHTbI) U CEICMUYECKUM BO3AeliCTBMEM, KOTOPble MOTyT Bbl3BaTb niactuye-
CKOoe paspylleHune 3fieMeHTa KOHCTPYKLUK.

3.15 HayasibHbI AedeKT: YCNOBHbIN OAUHOYHbLIA AedeKT B BUAE NOBEPXHOCTHOW NOMY3N/IUNTUYECKOA
TPeLWmnHbl, NOCTY/IMPYEMbIi B KOHTPONbLHON 30He Tpyb6onpoBoaa.

3.16 HOpMasibHasa Harpys3ka: HopmanbHas K NJ0CKOCTM Tpelw,MHbl CymMMapHas Harpyska, onpepgense-
Mas Mo npasuny anrebpanyeckoro CyMMmpoBaHWA Harpys3ok OT faB/lIeHWA, Beca W TemnepaTtypbl B pexume
HOpMasibHbIX YC/IOBUIA aKcnayaTayuu.

3.17 noBpexaeHune: CobbiTne, 3ak/l0yalOLLnecs B HapyLWeH NCNPaBHOro COCTOAHUA 06bekTa, BCnea-
CTBME MeXaHW4yeckoro, M3MYecKoro WUaM XMMMUYECKOro BO3A4eNCTBUA Ha Hero, nMpu coxpaHeHun paboTocno-
COGHOr0 COCTOAHMA ¥ NpUBOASALLEE K YMEHbLUEHNIO ee pecypca.

3.18 nocTynupyemblii gedekT (TpewmHa): CKBo3Hass WM NMOBEPXHOCTHAas TpelinHa 3afaHHbIX pas-
MepoB, Hannyme KOTOpPOI npegnonaraeTca B KOHTPO/IbHOW 30He Tpyb6onpoBoa.

3.19 npegesibHaa njiactuyeckaa Harpyska; MMH: Harpyska, npu 4OCTMXEHUN KOTOPOW ceyeHue Tpy-
6onpoBofa C TPELWWUHON LeMKOM OXBayeHOo naacTtuyeckumu gedopmaynsamm, a HanpsHkeHnsa B HEM JocTura-
I0T HaNpPsAXeHna nnacTuyeckoin HecTabunbHOCTU MaTepuana.

3.20 NnpefenbHbI pa3Mep TpeW U Hbl: PaccunTaHHblii MeToaMy MeXaHUKU paspylleHus pasmep Tpe-
WMHbI HOPManbHOTO OTpbiBa: [MOBEPXHOCTHOW (ANWHaA, rNybuMHa) MAM CKBO3HOW (g/1MHA), NOCTY/IMPYEMON B
KOHTPO/NbHON 30He Tpy6onposopaal, NpM KOTOPOM NPOUCXOAMUT €e HecTabunbHblli POCT MPpU MaKcMManbHOW
pacuyeTHON Harpyske.

3.21 pacxopf Teyun: Maccosblli pacxod (MM 06beMHbIli pacxos, NpUBeLEeHHbI K HOpManbHbIM YCN0BU-
am no FOCT 2939) TennoHOCKMTENA Yepe3 CKBO3HY TpeuwuHy B TpybonpoBoge.

3.22 cuctema KOHTponda teuun; CKT: COBOKYNHOCTb TEXHUYECKUX YCTPOWCTB, 3/1IEMEHTOB, NpM6OpPOB,
fatyunkoB, obecneumBarwLWwmx obHapyxeHne Teunm no 3agaHHoOMy M3M4EeCKOMY napameTpy, a Takke BO3MOX-
HOCTb C TpebyeMoil TOYHOCTbIO ONpefenaATb ee MecTopacnosioKeHne 1 pacxoq TenJoHoCUTens.

3.23 Teub ngeHTUudnumpyemas: Yteuka TeNNOHOCUTENSE Yepe3 NOABUXKHbIE U HEMOABWXHbIE YNIOTHEHUS
B rpaHuuax fas/ieHUsA KOHTypa TEeMn/IOHOCUTENS peakTopa, MECTOMNOJIOXEHWE KOTOPbIX 3apaHee onpefersieHo.

3.24 Teub HengeHTUUUMpPYeMas: YTeuka TensoHocutens (paboueii cpefbl) Yyepes CKBO3HY TpeLu-
Hy B Tpy6onpoBoge, BO3HMKaOWaA noj Bo3geCcTBMEM nepenaga AaB/ieHUA MO TOWMUHE CTEHKU U HE UMEID-
uaa 3apaHee onpegesieHHOro MeCTonoI0XeHUs.

3.25 TpewmHa ¢ BbIIBASEMON Teublo: CKkBO3Haa ctabunbHas TpewmHa B Tpy6onpoBoge, pasmMep Ko-
TOpoli focTaToyeH A1 ee 06HapyXeHNss CUCTEMOW KOHTPOA TeYn C MPOEKTHON YYBCTBUTENbHOCTbIO.

3.26 Tpyb6onpoBogHasa cuctema (TpybonpoBoa): CoBOKYNHOCTb AeTasieil U COOPOUYHbIX eguHuL U3
TPy6 C OTHOCAWMMUCA K HUM 31lemeHTaMu (Konnektopamu, TpoiMHMKamu, nepexogamu, oTsogamu, apMmaTtypoi
M T. N.), NpefHa3HayeHHaa AN TpaHcnopTupoBaHusa paboyeil cpeabl OT O4HOT0 060pPYA0BaHUA K APYroMYy.

3.27 UesIOCTHOCTb 3/71eMeHTa: CoCTOfAHME 3fleMeHTa, A/19 KOTOPOro BbINO/IHEHbl 3ajaHHble TexHuue-
CKue KpUTepum HafeXHOCTU C TOUYKM 3pEeHUSA MPOYHOCTU, COMPOTUBIEHNA pa3pyLLlEeHNno U NIOTHOCTH.

3.28 YYBCTBUTENILHOCTb CUCTEMbI KOHTPOJIA Teun: HuxHWA npegen gnanasoHa nsMepeHus pacxoga
Teyn yCTaAHOBNEHHOTO ANSA CUCTEMbI KOHTPONSA Teuu.
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4 CokpaueHus

B HacTosilleM cTaHfapTe NPUMEHEeHbl cnefylolime cokpalleHus:

AC — aToOMHafa cTaHuus;

BXP — BOLHO-XUMUYECKUN PEXUM;

MPK — rpaHnyHasa pacyeTHasa Kpusas,

ay — AvameTp YCNOBHbINR;

KWH — KO3 ULNEHT NHTEHCUBHOCTU HANPSXEHWI;

KMTL, — KOHTYp MHOFOKPaTHOW MPUHYAWTENbHON LUPKYNALNN;

KCPT — KOpPPO3MOHHO-CTATM4YECKUN POCT TPELLUHbI;

nPH — JNI0KanbHOe pas3pywaruee HanpsaxeHue;

MKPIH — meXKpucTtaninTHOe KOPPO3MOHHOE pacTpecKkuBaHue noj Hanps>XeHuem;
MK3 — MEeTO[ KOHEYHbIX 3/IEMEHTOB,;

MP3 — MakcumanbHOe pacyeTHOe 3eM/ieTpsACeHue;

HK — Hepaspylwarwlwnini KOHTPONb;

HH — HOpMasbHaa Harpyska B peXxuwme HOpMasjbHbIX YCAOBUIA 3KcnayaTaynu;
HHY3 — HapylweHne HopMasbHbiX YCAOBUI akcnayaTauuu;

HCC — Ha3Ha4YeHHbI CPOK CAyXObl;

HY3 — HOpMaJ/ibHble YCN0BUA 3Kcnayatauuu;

PEMK — peakTop 60/blWOA MOWHOCTA KaHasbHbIN;

PY — peakTopHas yCTaHOBKa,

CKT BY — cucTtemMa KOHTPOJIA Teun BEPXHEro ypoBHA;

CC — cBapHoe coefuHeHue;

Tne — Teuyb nepepj paspylweHnem;

Y3K — YNbTPa3BYKOBON KOHTPO/b;

®HMN — (hefepanbHble HOPMblI 1 NpaBuaa B 061acTu UCNONb30BAHUA aTOMHOI 3Hepruu.

5 OCHOBHbIe MOJ/10XeHUSA

5.1 Ha3HauyeHue u uenn

5.1.1 MpumeHeHne kKoHuenuun TMP gnsa Tpy6onpoBOAOB KOHTypa TEN/OHOCUTENS peakTopa, NPOekTu-
pyembIX, COOpYyXaeMblX U gencrteytowmnx, 6nokos AC, obycnoBneHo Tpeb6oBaHuamu [1] (nyHkTel 3.3.3, 3.4.3.2),
[2] (nyHkT 2.5.13), [3] (NyHKT 52), a Takke HEO06XOAUMOCTbIO KOMMeHcaunuu OTCYTCTBUA TepMEeTUYHOro orpax-
AeHnsa PY Ha 6nokax AC, UMerLWnX OTKNOHEHNUSA OT TpeboBaHuin [4] (NyHKT 21).

5.1.2 KoHuenuyusa TMP HanpaBneHa Ha npegoTBpalieHne pa3pbiBOB TPy60ONpoOBOAOB KOHTypa TEM/IOHO-
cutens peaktopoB AC (aToMHas aHepreTnyeckas yctaHoBka Mo o6s1actu npuMeHeHus [3]) NONHLIM cevyeHnem
N COCTOWUT B 060CHOBaHUK TOro hakta, YTO paspbiBy TPy6ONpPOBOAOB KOHTYypa TEN/IOHOCUTENA NpejlecTBy-
eT o6pa3oBaHMe cTabuWNbHON CKBO3HOW TpeLMHbl, BbIABASEMON NpegyCMOTPEHHbIMYU CPeACcTBAMU KOHTPONSA
Teunl) TennoHocuTens, obecneunBar UMMM CBOEBpPEMEHHOE OGHapyXeHue CKBO3HOW TpelwWHbl U nepeBof
peakTOpHOl ycTaHOBKM B 6e30nacHOe COCTOSIHME A0 AOCTUXEHUSA TPEWMHON KPUTUYECKMX pa3sMepos.

5.1.3 Mpepgnocbinkamn ana npumeHeHnsa TMNP kK Tpy6onpoBoAaM KOHTypa TensnoHocuTena (panee —
Tpy6onpoBoAoB), o6ecneymBaloWUMy TakKe UX KOHCTPYKLVMOHHYIO Le/TIOCTHOCTb Ha BECb CPOK 3KcnayaTauuu,
ABNAOTCA:

- NPUHLMN A — NPUHLMN KayecTBa, AOCTUraeMblil Ha CTaAMsAX NPOEKTUPOBAHNA, U3TOTOBEHUA U MOHTa-
Xa cuctem TpybonpoBoAOB;

- NpUHUMN B — NpUHUMN KOHTPONMPYEMOW aKkcnayaTauuu;

- NPUHLMN B — NpUHLMN paccMOTPEHUA BCEX BO3MOXHbIX YC/IOBUI HArpyXeHUsa u akcnnyatauuu;

- npuHuMn I — NpPUHUMN pacyYeTHO-3KCMepuUMeHTanbHOro noatesepxaeHus TIP.

BbinonHeHne nepBbIX TPex NPUHUMUNOB (MPEeANnOoChINOK), pacCCMOTPEHHbIX B NyHkTax A.3-A.5 (npunoxe-
Hue A), 6a30BbIMU U3 KOTOPbIX ABAAKTCA NpUHUUNbLI A 1 B, Nno3BoNseT NpUMMeHNTb metogonoruto TMP K pac-
cmaTpuBaeMomy Tpyb6onposogy.

5.2 TlMpumeHeHVe MeToA0/I0MNN «Teyb nepes paspylieHnemMm»
5.2.1 CooTBeTcTBME TPYy6ONMPOBOAOB MOMOXEHMAM KoHuenuuu TIMP, ykazaHHbIM B 5.1.2, fO/XKHO nopg-
TBEPXAATbCA TeEXHUYECKMM 060CHOBaAHMEM BbIMOAHMMOCTU npuHuyuna I (cm. 5.1.3).
1 B ganbHeiwem nog TepMMHOM «Teuyb» nogpasymeBaeTcs HemgeHTudumuupyemas Teub TENIOHOCMTENs Yepes
CKBO3HYIO TpeLLMHY, KOTopas 3apaHee He MMeeT cneunmduyeckoro Mmecta pacrnosioXeHUs.
4
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5.2.2 Ana npumeHeHus metogonorum TMNP TpebyeTcsa o6ocHoBaTb, 4TO:

a) 4onoNHUTENbHbIE (cneundnyeckme) Harpy3km, KOCBEHHble BO3AEWCTBUSA WMAM NOObIE 3HAUYMMbIE Me-
XaHW3Mbl gerpagaumy c y4yeTOM peasin30BaHHbIX KOMMNEHCUPYKLWNX MEPONnpuATAiA He MOTyT Bbi3BaTb paspy-
WweHne Tpy60NpoBOAOB UM HEKOHTPO/IMPYEMOE BO3HWKHOBEHME U pa3BuUTUe TPELLUH, NPUBOAALWMNX K BHE3anN-
HOMY pas3pbiBy Tpy60NpoBOAOB;

6) oTpenbHble CKT saBNATCA JOCTAaTOYHbIMKU, annapaTtHO ob6ecneyeHHbIMKU, 06najarT Tpebyemol 4yB-
CTBUTE/IbHOCTbIO U UCMNONB3YIOT pasfinyHble u3nyeckme NPpUHLNNbLl BbIABAEHUA Teun TENJOHOCUTENA peakTopa;

B) C TOYKM 3PEHUSA MEexXaHVWKW pas3pyleHus cywecTByeT 3anac Ha Oob6HapyXeHuWe CKBO3HOW TpeLwuHbl,
cTabunbHOn npn MPH.

5.2.3 KA4ONONHNUTENbHBIM cneundMyeckum Harpyskam, B TOM 4Yucfie BHYTPEHHWM, OTHOCATCA rugpoyga-
pbl, TemnepaTypHble Harpyskum ot cTpatudukayuu, Harpy3km OT 6/1I0KUPOBKM MW BbiXOAa U3 CTPOSA OMNOPHBIX
KOHCTPYKLWIA.

5.2.4 K 3HauuMblM MexaHu3MaM gerpajauum OTHOCATCA BbICOKO- M Manouuknosas ycTanocTb, KOPpPoO-
31A, 9p0O3UNSA, KOPPO3MOHHOE pacTpeckMBaHWe Mo HanpsXKeHnem, 3pPO3MOHHO-KOPPO3UOHHbIA M3HOC, pacTpe-
CKMBaHMe nof AeWCTBMEM OKpyXalliel cpedbl, OXpynumBaHue meTtanna.

5.2.5 Metogonorua TIMP mMoxeT 6blTb NpMMeHeHa AnsA Tpyb6onpoBOAOB, NpW 3Kchayataunmm KOTOPbIX
npeaycMoOTpeHbl Mepbl, yka3aHHble B A.5.4-A.5.6 (npunoxeHune A), MUHUMUINPYIOLLNE BAUAHUE BO3MOXHbIX
MexaHW3MOB gerpajauun n Bo3LelcTBMiA cneundmnyecknx Harpy3ok Ha TpybonpoBoabl, o6ecneynBas LenocT-
HOCTb rpaHuy AaBfeHnsa KOHTypa Ten/oHoCUTeNns npu akcnayartauuu.

5.2.6 CooTBeTcTBME TpeboBaHWAM, ycTaHOB/eHHbIM B 5.1.3, 5.2.1—5.2.2, 5.2.5 n ob6ecneyeHne KOH-
CTPYKLUMOHHOI LenocTHOCTM TpybonpoBOAOB NpK 3KcnayaTauum No3BOAAKT 060CHOBAaTh BHeApPEHUE KOHLen-
umn TIMP Ha 6nokn AC.

MpumeyvyaHne — MNpumeHeHne koHuenuum TMNP Ha 6nokax AC No3BONSET:

- He paccmaTpmBaTtb MOCNEACTBUA JIOKabHbIX AUHAMUYECKUX BO3LENCTBUM, OTHOCALLMXCA K MaslOBEPOATHLIM MO-
CTY/IMpyeMbIM pas3pbiBaM 1 60/1bWINM Teyam TPy6OonpoBOLOB KOHTYpa TEMN/IOHOCUTENA peakTopa, Takum Kak BOJIHbl faB-
NleHNa BHYTpM 060pynoBaHUs U Tpy6ONpoBOLOB, BO3AEWCTBUS Ha 6/1M3KO PaCMosIOKEHHbIE CUCTEMbI, 060pyAOBaHUE U
Tpy6ONpOBOAbI B BUAE PEAKTUBHbLIX YCUIWIA, GUEHWUA 1 coypapeHunii Tpy6, NeTALNX OCKOKOB, a Takke BO3AEeWCTBMSA Ha
onopbl 060pyA0BaHNs U TPYO6ONPOBOAOB, M OKpYXatolMe CTPOUTE bHbIE KOHCTPYKLUUN;

- BHECTU U3MEHEHUSA B aHann3 NocneacTsuii 0TKA30B KOHKPETHOro 060pyA0BaHUsA Npy NOCTY/IMPOBAHUN UCXOLHOrO

CcOo6bITMSA, CBSA3AHHOIO C pa3pbiBOM pr6onpOBo,qa KOHTYpa Ten/10HOCUTEeNIA peakTtopa, BMECTO KOTOPOro CTaHOBUTCA BO3-
MOXHbIM paccmMmatTpuBaTb UMcxogHoe cobbITe ¢ I'IOCTyI'II/IpyeMOVI OFpaHI/ILIeHHOVI Teublo.

6 Mopsnok 060CHOBaHUS NMPUMEHMMOCTUN KOHLUENUMN «Teub Nepepn paspyLleHnem»

6.1 O6wure TpeboBaHus

6.1.1 O6o0ocHOBaHWe NpMMeHUMOCTM KoHuenuun TMP gns paccmatpuBaeMbliX cuctem Tpy6onpoBoAoOB
BK/OYaeT B ceba: aTan 1 — npegBapuTeNbHYO OLEHKY UX MPUIOAHOCTU C TOYKM 3peHns obecrneyeHUs NPUH-
umnos A-B (cm. 5.1.3) c yueTom TpeboBaHuii 1.2 n nepeuncneHunii a) n 6) 5.2.2 n satan 2 — TexHM4yeckoe A0-
KasaTtesnbCTBO NpumeHnmocTn nogxona TMNP Ha ocHoBe meTogonornu TMNP nocne NonyyeHUs NoNoOXNTENbHbIX
pe3ynbTaToB NpeABapuUTeNbHON OUEHKW MPUrOAHOCTU Ha 3Tane 1.

6.1.2 CocTtaB paboT, BbINMOMHAEMbIX Ha aTane 1, npegcTaB/iieH B NPUAOXeHUn A.

6.1.3 TpeboBaHMS K oueHKe 3 (PeKTUBHOCTN NPOEKTHON UK yxe ycTaHoBNeHHOW CKT npepcTtaB/iieHsbl
B 6.2, 06w e n texHnyeckme tpebosaHus kK CKT — B npunoxeHuun b.

6.1.4 CocTtaB paboT, BbINO/IHAEMbIX Ha 3Tane 2 Ha OCHOBEe pacyeTHOW npoueaypbl (CM. pasgen 7), npea-
cTaBneH B 6.3, Tpe60BaHUA K UCXOAHbIM AaHHbBIM — B NPUIOXeHWN B, onncaHne MeTOLOB MeXaHWKu pas-
pyweHna — B npunoxexHuax M-I, meTofoB TepMOrnapaB/nyeckoro aHanumsa — B npunoxeHun E, metopa
rPaHWYHbIX pacYeTHbIX KPUBbIX — B NPUAOXKeEHUN XK.

6.2 OueHka aPpPEKTUBHOCTN CUCTEMbI KOHTPOISA Teuun

6.2.1 Nomelw,eHNs, B KOTOPbIX pacnonarawTca KaHAMAaTHble Tpy6onpoBoAbl AN1A NMPUMEHEHUSA KOHUEN-
umn TMP, gomxHbl 6bITb ocHaweHbl CKT B COOTBETCTBUM C MPOEKTHOW JOKyMeHTauunel.

6.2.2 Knacc 6e3onacHoctu CKT, B cooTBeTcTBMM C [1], HA3Ha4YaeTcs rnaBHbIM KOHCTPYKTOpom PY un co-
rnacoBblBaeTCsA C reHnpoekTMposBuiMkoM 6n0oka AC.

6.2.3 B npoekTHOW gokymMeHTaumn Ha CKT AO0/IXHbl 6biTb NPUBEAEHBI: ONUCAHNE NMPUMEHSAHOLUXCSA CNO-
co60B onpejeneHns yTeyek TeNOHOCUTENA, YYBCTBUTENbHOCTb, BpeMA cpabaTbiBaHNA U MUHMMaNbHasa Be-
NNYMHAa yTeukun, KoTopas AOJ/KHA 6biTb 06HapyXeHa C NOMOLWbI0O NPUMEHAEMbIX CNOCO6OB.
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6.2.4 Kpome BbINONHEHUS 06w KX TpeboBaHUl K ocHaweHuto cpeacteamu CKT nomeweHunin 6noka AC, B
KOTOPbIX pacnosioXeHbl 31IeMEHTbl KOHTypa TensioHocuTena peaktopa (Hanpumep, no [1] 3.4.3.2 n [2] 2.5.13),
HEo6X0AMMO BbIMOMHUTL cneunduueckme Tpeb6oBaHus k CKT, npeacTaBieHHble B npuaioxeHun b.

6.2.5 B TeXHONOTMYECKOM perfameHTe U MHCTPYKUMKM Nno akcnayaTtauum 6noka AC fo/mkeH GbiTb onpe-
JeneH nopAfoK AeCTBMIA omepaTMBHOrO NepcoHana nNpu BbIABEHUU MPU3HAKOB Teyun no nokasaHmam CKT c
yyeToM TpeboBaHuii [3] [mepeuncnerne a) 252].

6.3 TexHuuyeckoe 060CHOBaHME MPUMEHUMOCTU KOHLEMUMN «Teub nepes paspylieHnem»

6.3.1 TexHMyeckoe foKa3aTe/ibCTBO MPUMEHEHUSA MNOMOXEHWUI KOHUenuuu TMP Cc no3nMunii MexaHuku
paspylweHns Ha OCHOBe pacuyeTHON npoueaypbl (CM. pasgen 7) AO/HKHO NOATBEPAMTb AOCTAaTOYHble KOI(d-
uuMeHTbl 3anaca No OTHOWEHWU K A/IMHe cTabunbHoi npu MPH CKBO3HOI TpelMHbl, Yepe3 KOTOpPYK Mpo-
NCXOAMWT yTeyka TenaoHOCUTens, ANWHbI CKBO3HOW TpeluHbl, HagexHo dukcupyemoli CKT B pexume HYS
(c koathpchnymeHToM 3anaca Ha YyBCTBUTENbHOCTb CKT).

6.3.2 lononHUTeNbHO K 6.3.1 pekoMeHAYeTCHA BbINO/IHUTb UCMbITAHUA Ha pas3pylleHue nosiHopasmep-
HbIX MoAenei Tpy6, pe3ynbTaTbl KOTOPbIX AO/DKHbI NPOAEMOHCTPUPOBATbL BA3KUIA XapaKkTep ux paspylleHus.

6.3.3 3KcnepnMeHTanbHOe NOATBEPXAEHNE NoBeAeHNA no cueHaputo TMNP He aBnseTca o6a3aTeNbHbIM
B C/lyyasax paHee BbINONIHEHHbIX UCNbITAHUIA Ha MoOAensx-aHanorax, a Takxe npu yCc/0BUM AeMOHCTpauumn
A0CTaTO4YHbIX KO3 PULMEHTOB 3anaca no pesyabTataMm pac4eTHOro 4eTepMUHUCTUYECKOro 060CHOBaHNA CO-
rnacHo tpeb6osaHuam 6.3.1.

7 feTepMUHMUCTUYECKOe 060CHOBaHNE NMPUMEHMMOCTN KOHLEMNUUN «Teub nepes
paspylieHnemM»

7.1 O6wue TpeboBaHNA

7.1.1 [leTepMuHUCTMYeCcKOoe 0HOCHOBaHMEe MPUMMEHMMOCTM KoHuenuuum TMP gna npoekTMpyembix, CO-
opyxaeMmbiXx 1 gelicTByouwmnx 6,10koB AC BbINOMHAETCA UHAUBMAYANbHO ANS KaXAON cucteMbl Tpy6onpoBoO-
AOB uAu netnum Tpyb6onpoBoda OT OAHOTO €ro HenoABWMXHOIO KOHUa (KecTKoW onopbl, 3ajesikum, NpoxXonKu,
natpybka obopygoBaHusa) 4O APYroro, BkaoYas WBbl NpuBapky TpybonpoBofoB k naTpybkam obopygoBaHus.

7.1.2 PacueTHoe o60CHOBaHue NpoBOAMTCA MO npoueaype, W3NO0XeHHON B 7.3. Ana noaTBepxXxaeHus
BbiNOSIHeHNA ycnosuit TMNP cornacHo 6.3.1 BBOAATCA KO3 PMLMEHTbl 3amaca Ha YyBCTBMTENbHOCTb CKT u
pasmMepbl MOCTY/IUPYEMbIX TPELLUH.

7.2 dopmMumpoBaHue NCXOOHbIX OAaHHbIX

7.2.1 Ansa Tpy6onpoBOAOB, NOTEHUNANbHO NPUTOAHbLIX AN NpUMeHeHnsa meTtogonorun TP, hopmupytoT
NCXOAHble faHHble, HeobXxoAuMble ANA pacyeTHOro o6ocHoBaHua TMP, Bkawvatwume B cebs:

- KOHCTPYKTUBHbIE U TEXHONOTMYECKNE O0COBEHHOCTH;

-yCNoOBUA 3KCnayaTauuu n HarpyxeHus;

-XapakTepucTukm maTtepuanos;

- YyyBCcTBUTENbHOCTL CKT;

- Mopdoniormyeckne napameTpbl TPELWUHbI.

MepeyeHb NCXOAHBIX AAaHHbIX NPUBEAEH B NPUNOXeHUN B.

7.2.2 Ans BBOAUMBIX B 3Kcnjayatauuio u geicrteywuwnx 6/10K0B HEOH6XOAMMO NMPOBEPUTL COOTBETCTBUE
hakTMyecKknx NCXOAHbIX AAHHbIX AaHHbIM, YKa3aHHbIM B MPOEKTHO-KOHCTPYKTOPCKOW AOKYMeHTauuu.

7.2.3 OueHnBaeMble KOHCTPYKTUBHbIEe U TeXHonornyeckne ocobeHHocTu npegcTtasneHbl B B.1 (npuno-
XeHue B), ycnosusa akcnayataumu v HarpyxeHus — B B.2.1 (npunoxeHue B), xapaktepuctuku marepuanos —
B B.3 (npunoxeHne B), yyBcTtBuTEenbHOCTb CKT — B B.2.5 (npunoxexHune B), mopgonornyeckne napametpbl
TpewuHol — B E.2.4 (npunoxeHune E).

7.2.4 B COOTBETCTBUM C pacyeTHOl npoueaypoil HEOOXOAMMO ONpefennTb 3HAYEHWS HOMMUHAabHbIX
HanpsXeHWih Sn (pacyeTHble HanpsXxeHuss B TpybonpoBode 6e3 yyeTa KOHLEHTPATOB HaMNpsHKeHuWid) npu
HH »n makcnmanbHbIX HanpsxeHuii Smax npy MPH ans kaxgoro ceyeHusa TpybonpoBoga B COOTBETCTBUM C
B.2.2—B.2.10 (npunoxeHune B).

7.2.5 CnepyeT onpefenntb KOHTPOJibHble 30HbI Tpyb6onpoBoga, r4e BO3MOXHO NOSABAEHUE W pasButune
TpewmnH npu akcnayataunm. K HAM OTHOCATCHA MakCUMasibHO HarpyXeHHble CBapHble LWBbl B COYETaHUU C MU-
HUMaNbHbIMW MPOYHOCTHBIMW XapakTepucTnkamum matepuana.

6
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Mpu 3TOM U3 fanbHenwero paccMoOTpeHUs AO0MXHbI OblTb UCKAHOUYEHblI 30Hbl, AN KOTOPbIX HOMWHAaNb-
Hble HanpsXXeHus Sn, 4elicTBylOLWME NO HOPMaNM K NJIOCKOCTM CBapHbIX WBOB, MeHee 50 MMa.

7.2.6 B KOHTPO/NbHbIX 30HaxX C HaMxyAwein KOMOMHauMeih MakCMMalbHbIX OCEBbIX WM KOMbLEBbLIX Ha-
NPSXXEHUN Smax U MUHUManbHbIX CBOWCTB MaTepuana, galolWnx B pe3ynbTare HauMeHbLlY ANIMHY Npeaenb-
HON CKBO3HOW TpewwuHbl Npyn MPH, NOCTYy/NMPYOT CKBO3HYK TpewmnHy 2CcLD n HayanbHbIA AedekT B Buge no-
BEPXHOCTHbIN TpeLwnHbl NONY3NANNTUYECKON hopMbl rny6uHoi a0, npoTsxeHHOoCcTbo 2c0.

CxeMbl pacnosioXeHus pacyeTHbIX AedeKTOB C yKka3zaHMeM XapakTepHblX pa3MepoB M YCNIOBHbIX 060-
3HAYeHU NpuBeAeHbl Ha pucyHkax 1 — 3.

7.2.7 CKBO3HYI TpPeLWNHY pasmMepom 2CLU M HayanbHbIl gedekT NnonyanaunTmyeckoin copmsbl (a0, 2c0)
onpeaensoT Kak OAUHOUYHYI0 OKPYXHYH WM OCEBYI TPELWMHY U pacnosaralT B NONEpPeyYHbiX U NPOAONbHbIX
MIOCKOCTAX CeyeHns Tpybbl N0 HOpManu K AeiNCTBUI0 MaKCMMasbHbIX pacTArMBalWmMX HanpsXXeHnii Smax.

7.2.8 Pa3mep CkBO3HOI TpewwnHbl 2CcLD onpegensercsa no nocTynnpyeMomy pacxogy Teum us Hee QLD B
pexume HY3, o6HapyxnBaemoin CKT c ycTaHOB/MIEHHON 4yyBCTBUTENbHOCTbI0O QO B cooTBeTCcTBMM € B.2.5 (Npu-
noxexnue B), rge BesiMYMHA YyCTAHOBIEHHOW yyBCcTBMTENbHOCTU Q0 =1,9 — 3,8 Kr/MUH.

Pacxog teun QLD onpepensietca BBegeHnem 3anaca nNQHa yyBcTBuTenbHocTb CKT: QLD = /7-QO.

7.2.9 MNpn pacyeTax pasMepoB LUKNMYECKOTO nogpactaHna gedekTa B KaYeCTBe Havya/llbHOro gedekra
NMPMHUMAKT MOBEPXHOCTHYIO NONY3NAMNTUYECKYID YCTanoCcTHYK TpewuHy (a0, 2c0) Ha BHyTpeHHeli moBepx-
HOCTM TPYy6bI rNy6uHoin a0 = 0,2 t, annMHoON 2¢0 = 6a0 c cooTHOWeHMeM nonyocei a0/c0= 1/3, rge t— ToNwmHa
CTEHKN TPyObl, HO pa3MepoM He MeHee 4*24 MM N He 60nee 8x48 MM.

26

5 — packpbiTue 6eperoB CKBO3HOW TPELLWHbI; 2C — [/IMHA TPELWHbI; 0 — YroBoli pasMep TPeLMHbI; R — cpeaHuii paguyc Tpyosbl;
t— TO/LIMHA CTEeHKM

PucyHok 1 — TMonepeyHasn (konbLesas) v NpoAos/ibHasA (oceBas) CKBO3Has TpelmHa B Tpybe € ykaszaHuem XapaKTepHbIX
pasmepos

7.2.10 AnA BbIGPaHHbIX COrNacHoO 7.2.5 KOHTPOJIbHbIX 30H B paCYeTHbIX CEYEeHUAX aHa/In3nPyemMoro Tpy-
6onposofa hopMUPYOT rpynnbl LUKAOB HArpyXeHUs [0 KOHLa yCTaHOBJ/IEHHOro cCpoKa 3Kcnsyatauum B coOT-
BeTCTBUMU c B.2.11 (npunoxeHue B), onpefenstnT xapaktepuctnku matepuana [koHcTaHTel Cfu mfcornacHo
nepeuncnexHuio a) B.3.2 (npunoxeHne B)], ycTaHaBnuBalwowWwme 3aBUCUMOCTb LUKNNYECKOTO noapacrtaHus Tpe-
WWUHBbI A4NA 3afaHHbIX NapaMeTpoB HarpyxXeHus u cpepbl.

Mpun hopmupoBaHUN TPYynNn LUKIOB cCnegyeT NpUAepXmMBaTbCa NOCNef0BaTeIbHOCTU LUKANYECKOTO Ha-
TPY>XeHUa Npu NnepexofHbiX pexumax akcnayartauum A0 KOHLA YCTaHOBJ/IEHHOIO Cpoka akcnayartauuu.

7.2.11 OueHuBalT CymMMapHOe YUCNO LUKIOB HarpyxeHus 3a pacyeTHbll nepuof akcnnyatauum N u
pasmaxu acpekTuBHoro KMH I tuna AKeff B kaxgom yukne B cootsetcTBuu ¢ .10 (npunoxexue T).

7.2.12 PacyeT BeNMUYUHbI LUKINYECKOro nojpactaHus noctynupyemoro gedekra (a0, 2c0) BbINOMHAIOT,

ecnu cymmapHoe uucno ymknoe N npesbiwaet 2-104 npn AKeffoj 10 MMa /M 1 Bbiwe.
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(3— yron, xapakTepusyoLuii NoNoxeHe HeliTpanbHol ocy; R)— BHYTpeHHuii pagnyc Tpy6bl; RO— HapyxHbI paguyc TpyGbl

PucyHok 2 — Cxema nonepeyHoli 1 NpoAosibHOW MOBEPXHOCTHON TPEeLyMHbl B CEYEHUN TPYObI
C yKa3aHneMm xapakTepHbIX pasmepoB

2cc— npefenbHas 4ivHa CKBO3HOM TpeLwHbl npu MPH; 2cd— ponyckaemas 4/iMHa CKBO3HOIN TPeLWHbI;
2cLD— pa3mep o6HapyxumBaemoli TpeluHbl no pacxody QLD ; a0, 2c0— pa3mepbl Ha4aslbHOro AedhekTa;
JaN, Acn — BennuuHbl NofApacTaHns HauyasTbHOro Aedrekta npu LMKINYECKOM HarpyXeHuu;
aN, 2cN— pa3mepb! TPELUMHbI B pe3ynbTaTte LKINYeCcKoro nogpacrtaHnisa HadaslbHoro gedekra

PucyHok 3 — Cxema CKBO3HOI TpeLLUHblI 1 NOBEPXHOCTHOTO AedhekTa

7.3 PacuyeTHas npouenypa 060CHOBaHUA NMPUMEHNMOCTU KOHLENUUN «Teyb nepeq,
paspyLleHnem»

7.3.1 PacuyeTHoe o6ocHoBaHue TIMP 6a3upyeTca Ha npoueaype, npegnonarawueii noctynmpoBaHue
B KOHTPO/IbHbIX 30HaX KOMbLEBbIX U NPOAO/IbHbIX TPELLNH: HaYalbHOTO0 NOBEPXHOCTHOro gedekra (a0,2c0) u
CKBO3HOW TpeLuHbl 2ClW € 06Hapyxnsaemol Teuybio NPUBEAEHHbIX Ha pUcyHke 3.

7.3.2 CornacHo npoueaype, npuBefeHHoOW B Buge 6/10K-CXeMbl Ha pUCYyHKe 4, He06X0A4MMO MPOAEMOH-
CTpUpoOBaTb BbIMOJIHEHWNE CAEeAYOLWNX YCN0BUNA:

-Be/IMYMHA LUMKIMYEeCKOro nogpocta HayanbHoro gedekra (a0, 2c0) 3a Becb nepuopj akcnayatauyuu,
onpegesieHHas Cc y4eToM YC/OBUI, yKa3aHHbIX B NyYHKTe 7.2.13, 6yfaeT B npejenax A0NycKaeMblX 3HAYEHWUIA;

-nocTtynmpyemas ckBo3Has TpewuHa 2cLD, Teub yepes koTopykw cocTaBnset BennunHy QLD npu HH,
AO/KHa 6bITb 06HapyxeHa CKT c uyBcTBUTENnbHOCTbI0 QO B pexume HY3, octaBascb cTabunbHoin npu MPH.

BbinonHeHne faHHbIX YCNOBUI onpefensieTcsa pacyeTHbIMU kpuTepuamn TMP, ncnonb3ywwumm peanm-
CTUYHble KO3 PULUMEHTHI 3anaca.

7.3.3 PacyeTHoe 060CHOBaHMe NPoBOAUTCA B CreAyloLeM Mopsigke:

a) oueHUBaKT NCXO[HbIE AaHHble cornacHo 7.2.1— .2.3;

6) nocnefoBaTeNbHO BbINONHAKT TpeboBaHua 7.2.4— .2.12;

B) B KaXX4OW KOHTPO/IbHON 30HE NOCTY/IMPYIOT HavyasbHbIl NOBEPXHOCTHLIN AedekT (a0,2c0) n CKBO3HYHO
TpewunHy 2cLD\

8
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PucyHok 4 — Brok-cxema pacyeTHOro 060CHOBaHMSA LeNIOCTHOCTY TPaHuL, faB/eHUs U Teun nepejs paspylueHuem ans
TpybonposozoB

r) paccymTbiBaloT BesnumHbl nogpocta AaN m 2[cN HavyanbHoro gedekra (a0, 2c0) Ha koHey HCC
npu UWKANYECKOM Harpy>XeHunm B cOOTBeTCTBMM C 7.2.11—7.2.12 n npunoxeHumem [ (c yyeTtom 7.2.13).
OnpepensaT guHanbHble pa3Mmepbl gedekta (aN,2cN) Ha koHey HCC: rny6buHa aN = a0 + AaN, gnuHa
2cN=2c0+ 2AcN (cMm. pucyHok 3);

) paccunTbiBalT NpefesibHY0 A/IMHY CKBO3HON TpewmnHbl 2cc npn MPH. PekomeHagyeMble MeToAbl pac-
yeTa nNpuBefeHbl B NpunoxeHun A;

€) onpeaensnT ANNHY NOCTY/IMPYEMON CKBO3HOU TpPeLLMHbI C BbiiBseMon Teubto 2¢LD npu HH B pexu-
Me HYD.



FOCT P 58328—2018

PacueT BeNMYMHbLI 2CLI BbLINOMHAKT B c/leAylolUleil nocnefoBaTelbHOCTH!

1) paccunTbiBaOT Naowanb pPackpbiTUA CKBO3HOU TpewmnHbl A (2C) B 3aBUCUMOCTU OT ee AJIMHbl 2C CO-
rnacHo E.1 (npunoxeHwne E);

2) paccunTbiBAOT pacxoj TennoHocutens Q (2c) yepes CKBO3HYH TpeLNHY B 3aBUCUMOCTI OT €€ ANHbI
2c n nnowagamn packpbltna A (2c) cornacHo E.2 (npunoxeHune E);

3) onpeAensoT pacyeTHY AJIMHY NOCTY/IMPyeMoit TpewmnHbl Teun 2c¢LD u3 ycnosua Q (2cLD) = QLD =

= nQ‘QO_
Ecnn pasmep 2cw < 31 1o npuHumarT 2cLD = 31(rge t— ToNWMHA CTEHKNK);
X) NPOBOASIT aHa/M3 CTabubHOCTU NMOBEepPXHOCTHOW TpewunHbl (aN,2CN) 1 cKkBO3HOIi TpewuHbl ¢ oGHapy-

XnBaemon Teubto 2cLD n oueHnBalT BbinoNHeHUe ycnosuin TMNP B cooTBeTcTBUM ¢ 7.4.1 — 7.4.3.

7.4 OueHKa BbIMO/IHEHUS YC/IOBUI NPUMEHMMOCTU KOHLUENUUN «Teub nepen paspyleHnem»

7.4.1 LlenocTHOCTb rpaHul gaBneHus obecneyeHa, eciy B pesynbTaTe LUKIMYECKOTO noAgpacTaHus Ha-
YaNbHOro NoBepxHOCTHOro gedekrta (a0,2c0) 3a Becb nepuog akcnayataumn ero pasmepbl aN un 2cNne npe-
BbICAT 3HAYEHWNA:

aN=a0+ AaN<tl2, 1)

2cw = 2¢c0+ 2ACH/ < 2¢J3, (2)

roe AaNun ACN— coOTBeTCTBEHHO BE/IMYUHbLI NOoApacTaHus pasMepoB HavyasbHOro gedekra B ryouHy n ANnHYy
3a oaMH HCC npu 3aaHHbIX YCNOBUAX LUKNNYECKOTO HarpyxeHus (PUCYHOK 3), MM.
7.4.2 CTabunbHOCTb MOCTY/IMPYEMON CKBO3HOW TpewuHbl 2cLD ¢ Boisensemoin Teubto QLD- nQ QO o6e-
cneyeHa nNpu BbINOSIHEHUMN YCNOBUSA

AQLD - nc . )

raoe 2cc— npepenbHas gNvHa CKBO3HOM TpewwnHbl npu MPH, mm;
aq — KoahhnymeHT 3anaca Ha YyBCTBUTENbHOCTb QO npoekTHOW CKT;
Nnc— KoahPuuMeHT 3anaca Ha pasmep CKBO3HON TPELLUHbI.
Ecnn pnuHa ckBO3HOW TpewnHbl Teun 2cLD, paccuntaHHasa no pacxopy yteukn QLD npu HH B pexunme
HY3 meHbwe 31 10 npuHumatoT 2cw = 31
7.4.3 na paHHON pacyeTHOl npoueaypbl peKOMeHAyeTcs NPUMEHATh cnegywme KoaguumeHThl 3anaca:
- KO3 pMuneHT 3anaca He MeHee 5 Ha YyyBCcTBUTENbHOCTb CKT:

ng = 1Qa— (4)

-koaphmuyneHT 3anaca He meHee 1,8 Ha ANUHY MOCTY/IMPYEMOW CKBO3HON TPELWMWHbI C BbISIBISEMOA
Teubto QlId

nc=2cc/2cLD>",8. (5)

7.4.4 Mpu BbinonHeHun kputepues (1) - (5) aHannanpyembliii Tpy60NpoBOA YAO0BNETBOPSET pacHeTHbIM
ycnosuam npumeHmmoctu TP,

7.4.5 B cnyyae HeBbINOAHEHUA ycnoBusa (1) No OTHOWEHUKO K rNy6UHE MOAY3NNUNTUYECKON TpeLLnHbI
aN Heo6xoAMMO onpedenuTb NpefenbHy rNybuHYy NOBEPXHOCTHONM TPELWWHbl ac npu gnuHe TpewmnHbl 2cCN,
npmBoAswWel K NOSABNEHUIO nokanbHOW Teun npu aN= ac.

AHanu3 nokanbHOW HeCTabubHOCTM NepeMblYKM MexXAy DPOHTOM TPELWUHbl U TbiSIbHOW NOBEPXHOCTbIO
Tpy6bl BbIMOMHAKT C UCNO/b30BaHMEM pekomeHgauunii 4.2— 0.3 (npunoxeHue [l), npu 3TOM npegesbHasa rny-
6uHa gedekta aN He gomkHa npesbiwaTtb 0,75t

7.4.6 Ecnu no pesynbtatam pacyeta peKkoMeHOoBaHHble KO3 P ULMNEHTLI 3anaca Ha YyBCTBUTE/ILHOCTb
CKT (na =5) u KpUTMUeCKnii pasamep CKBO3HOWN TpewuHbl (NC = 1,8) He MOryT 6bITb AOCTUTHYTbI, TO NepBOHa-
YyanbHble TpeboBaHNA K YyBCTBUTENBLHOCTM QO AO/MKHBI 6biTb Y)XXECTOYEeHbl, C TeM 4ToObl 06ecneynTb pacuyert-
Hble kpuTepun (3) — (5) BbinonHeHUs ycnosuidi TP B cooTBeTCcTBUU C 7.4.2-7.4.3.

7.4.7 NMpepctaBneHHble B NnpunoxeHnax M-E metoabl MexaHuUkn paspylleHua n TepMornapaBnnyeckoro
aHanusa, BK/lOYaa MeTofbl pacyeTa nogpactaHusa pasMepoB HayanbHOro gedekra (npunoxeHue I), aHa-
nusa ctabunbHOCTU TpewwnH (npunoxeHue [1), pacyeta naowannm Teyn n pacyeta pacxofa TenjoHoCUTens
(npunoxeHune E) nMelT pekoMeHAaTeNnbHbI XapakTtep. [lonyckaeTcs UCNONb30BaTb WHble MeTOAbl pacyeTta
C COOTBETCTBYHLWMM 060CHOBAHNEM WX NPUMEHUMOCTMW, KOTOpble 06ecneynBaldT HaMMeHblW N npegenbHbIi
pasmep NOCTYyNMpPyeMoli CKBO3HOI TpPELMHbl U MUHUMaNbHY CKOPOCTb WCTEYEHUs TennoHoCMTensa AN no-
cneaywouwelr npoBepkn unm onpepeneHna tpe6osaHunin k CKT.

10
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7.5 Oco6eHHOCTM NMPUMEHEHMs MeTOA0/IOMMN KOHLENUMN «Teub nepes paspylieHnemM» Ha cTagusax
NpPOeKTMPOBaHUS 1 3KCMyaTauum

7.5.1 Ans npoekToB HOBbIX 6/710k0B AC pacuyeTHoe ob6ocHoBaHue TIP BbINOSHAKT Ha 3Tane MNpPoOekKkTu-
poBaHuA. Ha Bcex cTaguax NpoekTupoBaHua ob6ocHoBaHue TIMNP mMoxeT 6bITb NPOBELEHO C UCNO/Ib30BaHMEM
FPK, 4To no3BonAeT Npu NpPoOeKTMpoBaHuM 6bICTPO MoaucuuupoBaTb KOH(urypauuw TpybonpoBoAOB nNpu
o4HOBpPEeMeHHOM yAoBneTBopeHun Kputepues TIIP.

JaHHblli noaxon npegcTaBfieH B npuaoxeHun XK.

MpumeyvyaHune — B pesynbrate, Ha CTaauy NPOEKTMPOBAHUA U NMPOYHOCTHOTO 060CHOBAHMA TPYOONPOBOAHbIX
cucTeM HOBbIX 610K0B AC, aHanuaupyemble Tpy60nNpoBoAbl MOTyT ObiTb KBANUGULMPOBaHbl Ana npumMmeHeHus TMP un oT-
BeuaTb TpeboBaHusM [1] Npu ycnoBumM NocnefyoLwero NoATBEPXKAEHNA NOC/e MOHTaXa NPOEKTHOW KOoHdMrypauumn Tpy6o-
NMPOBOAOB Y YC/IOBWI UX 3aKpensieHns K pakTMyecko TpacCMpOBKe N PacnosioXeHno onop.

7.5.2 Mpn Beoge 6n0ka AC B akcnayaTauuio MPUHATbIE B pacyeTax Ha cTaAuu MPOeKTUpPOBaHUA MNpo-
€KTHble Harpys3ku v HanpsXXeHusa agnsa pexumos HYD f0sKHbI 6bITb B COOTBETCTBUM C TpeboBaHMAMMK [1] noj-
TBEPXAEHbI NO pe3ysbTaTtam MycKo-HanagouHbiX paboT M 0OCBOEHUS MOLWHOCTU NYTEM MPOBEPKN COOTBETCTBUA
(haKTM4eCcKOro pacnosioXXeHns onop, TPacCMpoBKN TPpy6ONPOBOAOB, MOHTaXHbIX HATArOB, MakKCMMabHbIX Ne-
pemeweHunii obopyaosaHusa n TpybonpoBoAOB, OnpeAenflnlLNX YPpOBEHb Hanps)XXeHHOo-AedopMUpoBaHHOrO
COCTOSAHUA.

7.5.3 MpuHumaa BO BHMMaHMe 3anoxeHHble B pacyeT TIP koadduuymnmeHTbl 3anaca, BKkAwvyawuine B
cebs Takke HeonpegeneHHOCTb MO OTHOLWEHWU K Harpyske B pexumme HY3I3+MP3, n yuntbiBas Cyuw,ecTBeH-
HbIl BKNag celicMMYecKoro Bo3AelicTBUA B pacyeT npefefibHON AIMHbI CKBO3HOMN TpeLWnHbl, eTEPMUHUCTCKOE
o6ocHoBaHue TIMP, BbINO/IHEHHOE Ha CTaAMW NPOEKTMpOBaHUA, He TpebyeT nepepaboTknm aNa crtagnnm BBOAA
B aKCn/ayaTauuto, a Nosly4eHHble pe3ynbTaThl CUMTAOTCA NPUTOAHBIMKU M Nnocne BeoAa 6/10ka B aKcnayartauuio,
ecnu gna paccmartpuBaeMbiX TPy60NpPOBOAOB BbiSAB/IEHHbIE OTK/IOHEHUS HE NMPUBOAAT K BO3pacTaHU NpOekKT-
HbIX CU/IOBBLIX Harpy3oK B pexunmax nycka u paboTbl HA HOMWHaNbHON MOLWHOCTN 60nee yem Ha 20%.

7.5.4 Ona peiictBytowmnx 6n1okoB AC pacyeTHoe ob6ocHoBaHue TMP BbinonHSAeTCcAa ANS cyuwecTBylowen
KoHurypauun Tpy6bonpoBoA0B C y4eTOM:

- pe3ynbTaToB BbIMOJ/IHEHHbLIX PaboT NO MOAEpPHU3ALUN U PEKOHCTPYKL UK,

- paHee BblGpaHHbIX MaTepnanoB (CBONCTBA KOTOPbIX, BK/OYAsA BA3KOCTb paspyLllIeHUs, MOryT oT/inyaTb-
CA OT UCXOAHBIX);

- hakTMueckux 3HayeHuUli Harpy3ok B pexumax HY3D, nogTBepXAeHHbIX pe3ynbTataMy MOHUTOPUHIA Ha-
rPy30K (NepemelLeHuni);

-3Ha4YeHMWI HarpysoKk OT BHELWHNX BO3LEACTBUIA (YTOUHEHHbIX MO pe3y/sbTaTaM MUKPOCENCMOpanoHUpo-
BaHWA, pacyeta C NMPMMEHEHWeM aTTeCTOBaHHbIX nporpammHbliXx cpeacTts ([1] nyHkT 1.2.9, [2] nyHKT 2.1.15)
ONA YTOYHEHUA NO3TaXHbIX akceneporpaMM U CNEeKTPOB OTBETA) U OLEHKU HarpyXeHHoCTM TpybonpoBOAOB C
y4eTOM yKa3aHHbIX aKkTyasiM3mpoBaHHbIX AaHHbIX);

- UICTOPUN HarpyXeHusa B npoLecce akcnayartayuu;

- aHa/num3a onbiTa aKkcnayatayum cylwecTBYOLWNX aHANOrOB.

7.5.5 Mpun BbINONHEHUN pacyeTHOro o6ocHoBaHua TMP cornacHo 6.3 1 pasgeny 7 Ha ctagun nNnpoaneHns
cpoka cnyx6bl Takxe cnegyeT yUuTbiBaTb BbINO/IHEHHbIE paHee PEMOHTbl M KOHCTPYKTUBHbIE MoauduKaumm,
hakTmyeckme napameTpbl HarpyxeHus (ecim MMerTCA OCHOBAHWSA) M NPOrHO3Mpyemble cnyxebHble XapakTe-
PUCTUKMN CBOWCTB UCNO/Ib3YEMbIX MaTepuanoB C y4eTOM TEHAEHUNN UX U3SMEHEHUSA Ha KOHEL, CpoKa OLEeHKM.

7.5.6 OcobeHHOCTN NpumeHeHnsa meTtogonorun TMP Ha cTagumu akcnayaTauun gns o60CHOBaHUA Le-
NOCTHOCTU TpybonpoBOAOB Npu Hanuyuu pgedektos npusedeHbl B .1 (npunoxexHune W), ana obocHoBaHuA
npenoTBpal,eHna pa3pbiBOB ayCTeHUTHbIX Tpybonposogos PY kaHanbHoro tuna B U.2— W.3, Bknwyaa npu-
mep pacyeta — B W.4 (npunoxeHue W).

8 [lOKyMeHTMpOBaHNEe 1 OTYETHOCTb

TexHnyeckas fOKyMeHTaumMsa no o60CHOBaHWIO M BHeApeHUt0 KoHuenuun TMP gna Tpy6onpoBOA0B KOH-
Typa TenjoHocutensa paccmartpuBaemoro 6s1oka AC fo/mkHa cofepxaTb:

- nepeyeHb U ONMcaHWe pacCMOTPEHHbIX cuCTeM Tpy60oNnpoBOAOB, BXOAALWMX B COCTAB KOHTypa Tensno-
HOCUTENA peakTopa;

- pe3ynbTaTbl OLEHKW MPUTOLHOCTU aHa/M3npyemblX cucteM Tpyb6onpoBoL0B A1 MPUMEHEHUA METOL0-
norum TMNP B cOOTBETCTBUM C NpunoxeHnem A n yyetom TpeboBaHuii 5.1.3, nepeuncnexue a) 5.2.2;
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- pe3ynbTaTbl oUeHKU adpekTuBHocT CKT B COOTBETCTBMM C TpeboBaHWAMU 6.2, nepeuncneHve 6)

5.2.2, v npunoxeHnsa b;
- pe3ynbTaTbl TEXHUYECKOr0o 060CHOBaHMA npuMmeHumocTn TIP, BbINOSIHEHHOTO B COOTBETCTBUM C 6.3 1

pasaenom 7;
- 3aKNYNTENbHbIA OTYET MO 060CHOBAHWIO NPUMEHMMOCTU KoHuenuuii TMAP ¢ o6wumMu BbiBOAAMU U

pekoMeHAauusiMun ANa ganbHellwero BHegpeHus.
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MpunnoxeHue A
(o6s3aTenbHoOE)

OueHKa NPUMEHMMOCTU KOHLENUMN «Teub nepen paspylieHnem»

A.1l O6uwme TpeboBaHUs

A.1.1 Heobxoanmble yCNOBMA NPUMEHMMOCTM KOHUenuun TIMP K 4eiCTBYIOLUM, COOPY)XaeMbIiM M NPOEKTUPYEMbIM
6nokam AC 6a3upytoTcsa Ha NOATBEPXAEHUM KavecTBa TPYOOMPOBOAHbLIX CUCTEM B TEYEHME BCEro Cpoka 3Kcnayartauuu
(BKNtOYAs OONOMHUTENBHbLIA CPOK 3KCMyaTaummn), obecneynBaeMbiM, raBHbIM 06pa3oM, 3a CYET BbINOSIHEHNS TpeboBa-
HWiA gencTteytownx ®HIM, a Takke 0653aTesibHbIX K MPUMEHEHUIO JOKYMEHTOB MO CTaHA4apTu3auumn, OTHOCAWMXCA K Npo-
eKTUPOBaHM1IO, U3roTOB/IEHNIO, MOHTaXy TpybonposoAoB 1 o6opyaosaHus, Beody 6110ka AC B aKCnyaTauuio 1 ero aKcnay-
atauuu [BkIoYasa TpeboBaHNa K cucTeMam MOHUTOPMHIA YC/I0BWIA SKCnayaTauny, Harpy3ok (mepemMeLleHunii), napaMmeTpos
BXP, KOHTPO/IA Teuei, KOHTPOA COCTOAHUS MeTasiia 1 TEXHUYECKOro 06CnyXuBaHusa obopygosaHma u TpybonpoBogos].

A.1.2 O60CcHOBaHMe BO3MOXHOCTU nNpuMeHumocTy TMP kK aHanuaupyembim TpybonpoBogam BkIOYaeT B cebsa asa
aTana.

Ha nepsBom 3aTane nNpoBOAMUTCA OLEHKa BbIMOMIHEHWUSA OFPaHMYMBAIOLLMX YCIOBWIA cOrnacHo 1.2, rnaBHbIM K3 KOTO-
pbIX SABNSAETCA rapaHTMPOBaHHOE BA3KOe COCTOsIHME MeTaslia B TeYeHWe BCEero Cpoka 3Kcnayartauuu onpegensieMoe o
xapaktepuctuke KCV cornacHo nepeuncnexmio B) 1.2 1 oTCyTCTBME 3HAYMMOTO MexaHu3sma gerpagaunm cornacHo 5.2.4.

Ha BTOpOM 3Tane OueHMBAETCA BbIMOSIHEHWE TEXHUYECKUX M OpPraHn3aLMOoHHbIX NPeanockIfIoK, npeacTaBeHHbIX B
5.1.3 B BuAe npuHuunos A-B.

A.2 VicxogHble fgaHHble

A.2.1 OCHOBHbIMW UCXOA4HbLIMU AAaHHLIMW, UCMNOJIb3YEMbIMU ANA OLEHKN BO3MOXHOCTU NpuMeHeHusa TTP K aHannsu-
pyembIM Tpy60NpoBogam, ABAAIOTCA:

- Knaccudukaums TpybonpoBoAoB M 060pyAoBaHMsa (BKIoYaa knacc 6e3onacHOCTU cornacHo [1], rpynny cornacHo
[3], kaTeropuo ceincMoCTOKOCTU cornacHo [5], KaTeropum CBapHbIX COEAWHEHWUI cornacHo [6] waM BHOBb BBOAMMOMY
®HM);

- napameTpbl paboueil cpegbl (TenOHOCMTENS);

- NPOEKTHble OCOBEHHOCTM paccMaTpvBaeMoil cucTeMbl TPy6onNpoBOAOB (TpaccMpoBKa, KOMMOHOBKA, YepTexu,
pasmepsl);

- MH(popMaLuma 060 BCeX OTCTYM/IEHMAX OT MPOEKTa, PEMOHTaX U UCMpPaBeHNsX B NPOL,ecce MOHTaxa Wan no pe-
3y/ibTatam KOHTPOJISl, OPOPMJ/IEHHBIX TEXHUYECKUMUN PEeLLUEHUSAMU;

- nepeyeHb MCNO/b3yeMblX MaTepranoB (OCHOBHbIE, CBAPOYHbIE, HanaaBOYHbIE), UX CBOWNCTBA,;

- NPOEKTHbIE YCMOBUS HArpy>XeHUsi ¢ y4eTOM BO3MOXHbIX UX OTKIOHEHWI B aKCcmyaTauuu;

- Harpyskv A1 BCEX PaCYeTHbIX PEXUMOB, BKIOYasA NpefesibHble Harpysku, YUC/0 LMKIOB Harpy>XeHus npu nepe-
XOAHbIX pexumax;

- cneunduyeckne Harpyskm M Bo3AeiCTBUS, BO3MOXHbLIE MEXaHW3Mbl Aerpajalum, KOTopble MOryT BO3HUKHYTb Npu
3KCnyaTauuu;

- pe3ynbTaTbl pacyeToB HanPsHKEHW 1 MPOYHOCTHOrO 060CHOBaHUS;

- NporpamMMbl 3KCNyaTalMoHHOIO KOHTPONSA MeTanna Ans geicteyrowmx 61okos AC;

- MeToAbl W pe3ynbTaTbl NPeA3KCcnyaTauMoOHHOIO M 3KCM/IyaTaunoHHOIO0 KOHTPONS COCTOSIHUS MeTanna ana gei-
cTBylOLWNX 610koB AC;

- OrpaHM4yeHnsa Npu NpoBeAeHUN 3KcnayaTaunmoHHoro HK cBapHbIX coeguHeHunid (Mpu ux Haanuum);

- Xxapaktepuctukn CKT;

- pe3ynbTatbl MMELWMXCA UCMbITaHU/ NONHOMAacWTabHbIX MoAenei Tpy6 M3 aHasorMyHbIX MaTepuanoB Ha pas-
pyLueHme.

A.2.2 ins pelictByowmx AC nepeyeHb OCHOBHbIX UCXOAHbIX AAHHbIX PN HEO6XOAMMOCTUN MOXET 6GbiTb PacLUMpPEH.

A.3 OueHka kadecTBa Tpy60onpoBo40B

A.3.1 [ns noATBEPXAEHUA KayecTBa TpybGOMPOBOLOB Ha CTafvMu [0 Hayasa 3kcnayatauuu TpebyeTcs npoBecTu
OLeHKY MOJIHOTbI BbINOSIHEHWUA TPeboBaHUA NPOEKTHONM AOKYMEHTauun B COOTBETCTBUM € TpeboBaHusamu [3] un gelicTByto-
e cuctemoli obecneyeHms KayecTBsa.

A.3.2 Heobxogumo NpoBepuTb COOTBETCTBME peasibHOW TPacCUpPOBKM U reomeTpun Tpy6OnNpoBOAOB, YCNOBUIA KX
3aKpensieHnsi B MPOEKTHON AOKYMeHTauuu.

A.4 OueHKa MOHUTOPMHIA YCNOBUIA aKcnlyaTaunm

A.4.1 Ans peicTByowmx 610k0B AC MOHUTOPUWHT 3KCNyaTalMOoHHbIX NapameTpoB, BXP, Harpy3ok (nepemeLyeHunii) n
BMbpauuii, HepaspyLalLnii KOHTPONb MeTasa, KOHTPOb Teueil, TexHuueckoe o6cnyxrBaHme TpybonpoBoAoB, a Takke
nopsgoK 1 opraHnsaumnsa nx NpoBedeHnsa [o/MKHbl oTBeYaTb TpebosaHnam OCT P 8.563, TOCT 8.932, TOCT P 50.04.07,
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FOCT P 50.05.15, [1]—[5], [7]—I[9] v apyrux o6sizaTenbHbiXx ang AC gOKYMEHTOB NO cTaHAapTusauumn, OTHOCALWMXCA K
TEXHOJ/IOTMYECKNM perfamMmeHTaM, WHCTPYKLMSIM MO 3KCnayatauum, UHCMEKUMOHHbIM nporpaMMam, TUMOBbIM W paboymm
nporpaMMam KOHTpoONsi MeTanna, Metogukam HK, meTogam v cpefcTtBaM U3MepEHMiA.

A.4.2 Ons peiicTBytowmnx 610koB AC OLEeHKe COOTBETCTBUSA NOAJEXAT CUCTEMbI:

- cuctema cbopa 1 06paboTKM AaHHbIX 06 YCNOBUSIX 3KCNyaTauuu (4aBneHne, TeMnepaTypa, UMKIbl HarpyxeHus,
Bnbpauuun, BXP);

- cucTeMa KOHTpONs haKkTUYeCcKol HarpyeHHOCTW Tpy6onpoBOAOB [KOHTPO/Ib NEepeMeLLEeHUA 3N1EMEHTOB KOHTypa
TensoHocuTens peaktopa cornacHo [3] (nyHkT 230)];

- cucTeMa 3kcnyartaunoHHoro HK Tpy6onpoBoaoB, HalesieHHasi Ha BbiSiB/IEHWE U (hMKCaLMo HECT/IOWHOCTENR oc-
HOBHOrO MeTaslfia U CBapHbIX COeVMHEHWIA, BbISIBNEHNE U (hUKCaLMI0 N3MEHEHNI TeOMEeTPUUYECKUX pa3MepoB; BbisIBNIEHNE
1 uKcaLMIi0 N3MEHEHN I MeXaHUUYeCKUX XapakTepucTuK U CTPYKTypbl MeTanna;

- afphekTMBHOCTL CKT.

A.4.3 Ona felicTBYIOWMX M HAXOAALMXCA HA NPOA/EHHOM CPOKe akcnayaTauuu 610koB AC AO/DKHbI yunTbiBaTbCA
Tpeb6oBaHus [11], [6], [7], [12], nporpamm KOHTponia, meToank HK, MeTogoB 1 cpeacTB U3MepeHuii.

A.4.4 O6paboTaHHble faHHble 06 YC/NOBUAX 3KcMyaTaumMm 060pyoBaHua 1M Tpy6onpoBoAoB 6/0ka nogsexart fo-
KYMEHTUPOBAHUIO U XPaHEHWIO.

A.5 MNMopsanok pacCcMOTpPeHNA BCEX BO3MOXHbIX yC.I'IOBI/II7I Harpy>eHuma un akcnnyaraunn

A.5.1 AHanusy nogsiexart BCE MNPOEKTHble N BO3MOXHbIE 3KCMyaTauNOHHbIe Harpysku, BKIOYass KOCBEHHblE BO3-
AeicTBma n cneymduydeckne Harpyskm (cm. 5.2.3), hopmupytowme B UENOM rpaHUYHbIE YC/IOBUSI HarpyXeHus Ha Tpybo-
npoBoAbl.

A.5.2 IMpoeKTHble Harpysky OLEeHMBAIOT NO pesysibTataM NPOYHOCTHOTO 060CHOBaHMS B COOTBETCTBMM C TPEOOBaHM-
amu [5] n [12] ¢ yueToM COOTBETCTBMSA (PaKTUUECKMX YC/IOBUIA IKCnayaTauum 1 hakTUUYECKO Harpy>XeHHOCTH Tpy6onpoBo-
[OB NPOEKTHbIM MapameTpam 1 Harpyskam (nepemMeLueHnam).

A.5.3 Ana pelictBytowmx AC OLEHKY Harpy>eHHOCTM U COCTOSIHUSA TPyOGOMNpPOBOAOB Ha CTaAuu 3kcnayatauuui wnm
NpoAJ/iIeHNA pecypca BbINOMHAT B COOTBETCTBMM C TpeboBaHuamu FOCT P 50.04.03, TOCT P 8.563, TOCT P 8.654,
FOCT P 8.932, TOCT P 50.04.07, TOCT P 50.05.15, TOCT P 51901.1, [1], [3], [8]—[10] n o6s3aTenbHbIX AN AC UHbIX f,0-
KYMEHTOB MO CTaHgapTu3aummn, OTHOCALMXCA K MHCMEKUMOHHBIM NporpaMMamM OLIEHKM COCTOSIHUSA Tpy6onpoBOLOB, BK/IO-
Yyasi KOHTPO/b TO/ILMHbLI CTEHOK TPY6ONpOBOAOB, MeToAaM W cpefcTBaM M3MepeHWid, TUNOBbIM 1 pabounum nporpaMmam
3KCnyaTaumoHHOIo KOHTpoNnA, metogmkaMm HK, oLeHKe pecypCHbIX XapakTepucTuk MeTasia Tpy6onpoBoAoB.

A.5.4 OueHke nognexart BO3MOXHble MexaHu3Mbl gerpagaumu (cMm. 5.2.4), KoTopble MOTyT AaTb Hey4YTeHHble B Npo-
eKTe 3HauyMMble MOBPEXAEeHNA MeTasla Y HeBEPHO NpejckasaHHbli (HeKOHCepBaTUBHBLIN) NpefesbHblAi pasMep TpeLLWHbI
CO CTOPOHbI BHYTpPEHHel noBepxHOCTN TpybonpoBoga, HanpvMep KOPPO3VOHHON TPeLUVHbI B ayCTEHUTHOM CBapHOM LUBE,
TPYLHO NoAfaroLeinca KOHTPO M aHaIUTUYECKOWN OLEHKe.

A.5.5 BbigensoT Tpy60npoBOAbl, A1 KOTOPbIX OTCYTCTBYIOT HEMPOEKTHbIE MexaHV3Mbl NOBpexXaeHui, n Tpybonpo-
BOAbl, A1 KOTOPbIX CYLLECTBYET NOTEHUMa/IbHAsA CK/TOHHOCTb K HEMPOEKTHbIM MexaHu3MaM NoBpeXxaeHus.

[Ona nocnepHux oueHnBaeTcs obecnevyeHHOCTb M A(PPEKTUBHOCTL NPeAnpUHATLIX KOMMEHCUpPYLWNX mep (KOH-
CTPYKTOPCKMX, IKCM/yaTaunOHHbIX, TEXHOMOTMYECKMX) N0 YAEepXaHWIo 3TUX NOBPeXAeHWi i B MpMemMaemMbix rpaHuuax, obe-
crneynBaroLLMX KOHCTPYKUMOHHYIO LLe/IOCTHOCTL TPy6ONpoBOAOB.

A.5.6 Ans npoektupyembix 6510koB AC criegyeT npoaHann3npoBath ONbIT aKcnayaTaumm Tpy6onpoBoA0B-aHa0ros
Ha geicTByowmnx 6nokax AC 1 ygoCTOBEPUTLCS B TOM, YTO HapsAy C yYTEHHbIMU B NpoekTe HebnaronpuaTHbIMY BO3aei-
CTBUSIMU He CrieflyeT OXunaaTb Ype3MepHbIX cneumudnyecknx Harpy3ok uaM MexaHusmoB derpagayumn.

[ns peicTyowmnx 610koB AC Ha OCHOBaHMM OLIEHKW OMbiTa 3KCMyaTauuvM paccMmaTpuBaemblX TPyb6onpoBooB
cnepyet y6eanTbCA B TOM, YTO NPEANPUHATLIE KOMMEHCUPYIOLME Mepbl ABASAITCA 4OCTATOYHbIMU.

A.6 Pe3ynbTartbl OLEHKN, BbINOAHEHHOW cornacHo A.3—A.5, BkOYas OLEHKY 3EKTUBHOCTN NPEANPUHSATLIX KOM-
NeHCUpPYLWNX Mep, JO/KHbI ObiTb [OKYMEHTUPOBAHbI.
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MpunoxeHne b
(o6sa3aTenbHoOE)

TDE6OBaHI/IF| K CUCTEMaM KOHTPO/IA Te4uun

B.1 O6wwme TpeboBaHUA

B.1.1 CKT kOoHTypa TeNn/I0HOCUTENSI peakTopa A0/DKHA OCYLLECTBASATL OGHApPYXeHNe 1 ngeHTndmrkaymno Tevein 06o-
pyZoBaHus 1 Tpy6onpoBoA0B Npu paboTe 6/10ka B pexumax nycka(octaHoBa) v paboTe B 3HEPreTMYeckoM pexume.

B.1.2 CKT KOoHTypa TensoHoCUTe s peaktopa A0/HKHA CTPOUTLCA KakK MHTEerpasibHasi CUCTEMa M COCTOATb HEe MeHee
4yeM U3 ABYX OTAE/IbHbIX, HE3AaBUCUMbIX, LOMOJTHAKLWNX APYT Apyra CUCTEM, OCHOBaHHbIX HA MOHUTOPWHIE U U3MEPEHUN
pasninyHbIX husnyeckux napameTpos (BNaXHOCTb, TeMnepartypa, akyctuyeckoe gasneHune), a Takke CKT BY, o6beauHs-
OLero otAesibHble CUCTEMbI B efiMHYI0 UHTerpasbHyto CKT.

B.1.3 B uHTerpansbHoit CTK fo/mKeH BbINOMHATLCA KOHTPO/b TeYM Mo napameTpy paguaumMoHHON akTMBHOCTU Ha
OCHOBE M3MepuTeNnbHOlM MHhopMaL MK, nocTynatwLieid OT WTATHON cUCTeMbl pajuauroHHOro KOHTpons aHepro6aoka AC.
KoHTponb Teun no napameTpy pagvauvoHHON akTMBHOCTM MOXeT 6biTb peann3oBaH Ha 6a3e NpPorpamMmMHO-TEXHUYECKUX
cpencts CKT BY.

B. 1.4 Xapaktepuctukn npumeHaembix B CKT He3aBMCUMBbIX AOMNOMHAKLWNX APYT Apyra CUCTEM U BUAbLI U3MEPAEMbIX
npy MOHWUTOPUHIE (HU3NYECKMX NapameTpoB yCTaHaBMBAKTCA B TEXHWYECKOM 3agaHuu Ha CKT wam onpegensawTtcs v
060CHOBbIBAKTCS B MPOEKTHO-KOHCTPYKTOPCKOM AoKkymMeHTauumn Ha CKT npu ee pa3paboTke ¢ y4eTOM 0COGEHHOCTEl 06b-
eKTa KOHTpo/iA.

B. 1.5 Kaxpgas u3 cuctem nHterpanbHon CKT gomkHa 6bITb HE3aBUCUMA, T. €. OCYLLEeCTBAATbL BCe CBOW (DYHKLUN BHE
3aBNCUMOCTU OT (DYHKLMOHUPOBAHUA APYrUX cucTeM. [lonyckaeTcsa NPUMEHATb METOAbl KOHTPO/IA Teyn, OCHOBaHHbIE Ha
N3MEPEHUN OJHUX N TEX Xe NnapameTpoB, HO C NPUHLUMNUAIBHO Pa3/INYHbIMU KOHCTPYKTUBHBIMW PELUEHUAMU U anropuT-
Mamy KOHTPONS.

B.1.6 Kaxpgasa n3 cuctem mHTerpanbHoii CKT, Kpome LITATHON CUCTEMbl paguaumoHHOTO KOHTPOAS, AO/DKHA B aB-
TOMaTU3MPOBAHHOM PeXUMe BbIMOMHATL CreAytowme 0CHOBHble yHKUMKM npn pab6ote AC Ha HOMWUHa/IbHO MOLLHOCTU:

- U3MepeHne KOHTPONMpyembiX (hU3NYECKMX napameTpoB C HOPMUPOBAHHOW MNOrpeLlHOCTbio, YCTaHaB/VBaeMoi
npy nucnbiTaHnsax CKT B Lensax yTBepXaeHUs Tuna cpeacTs U3MepeHuii;

- U3MepeHVe napameTpoB TeYM C XxapakTepucTnkammu, Heo6XoANMbIMU AN1A BbINONHEHUS TpeboBaHui, NpeabsaBas-
eMbIX K UsmMepeHunto napameTtpos Teun Ha CKT BY;

- HaKoM/eHNe n xpaHeHne nHgopmaunm 06 nMepsseMbiX 3HAYEHNAX KOHTPOMPYEMbIX hrn3nyecknx napameTpos;

- camoAnarHocTvka COCTaBHbIX YacTeli U 3N1eMEHTOB;

- nepegava pesysibTaToB MOHUTOPUHra Teun Ha CKT BY.

B.1.7 CKT BY go/mkHa B aBTOMaTuM3MpoBaHHOM pexvmMe Npou3BOAWTb COBOKYMHbIM aHann3 faHHbIX W pesynbTaToB
KOHTPO/IA Teun Ten/IOHOCUTENSI peakTopa B nomelleHmax 61oka AC OT BCex OTAesbHbIX cUCTeM nHTerpanbHoih CKT u BblI-
MOMHATL cnegytoLne oCHOBHble yHKUMKM Npu pabote AC Ha HOMUHA/IbHON MOLLHOCTY:

- 06paboTka faHHbIx oT Bcex CKT u hopmmnpoBaHue curHana 06 o6HapyXeHun teuu;

- U3MepeHne napaMeTpoB (Pacxof W KoopAuHaTbl MeCTOMNOSI0XEHWA) 06HaPYXEHHOW Teun ¢ HOPMUPOBAHHON No-
rPELUHOCTHIO;

- Bbljaya vHgopmauuy o pacxoge v KoopanHaTax MeCTONoOM0XeHNs1 06HapyXeHHOI Teun onepaTMBHOMY NepcoHa-
ny AC (Ha 6104HbIl NynbT ynpasfieHns) A8 NPUHATUA COOTBETCTBYIOLWMX AENCTBUIA NO NOATBEPXKAEHUIO HaIMUYUSA Teuun
N NPUHATUIO KOMNEHCUPYIOLLMX Mep;

- HaKOM/EeHNe U XpaHeHne pe3ynbTaToB MOHUTOPWHIa Teun (MHopmaunio 06 obHapyXXeHUn Teuun, 3HayeHus pac-
X04a M KOOpAMHAT MECTOMNOJIOKEHNA Teun) B TeUeHVe He MeHee Tpex NocnefHuX MukpokamnaHuii 6noka AC.

B.2 TexHu4yeckue TpeboBaHns

B.2.1 TexHuuyeckas gokymeHTauus Ha CKT, cogepxalias meTposiornyeckne tpeboBaHus, BKOYAs onvcaHne me-
TOAVKN U3MEpPeHUsi, A0/DKHA NPONTM MeTPOSIOTMYECKY 3KCMepTU3y B YCTAHOB/EHHOM nopsagke. Metoauka namepeHui
napamMeTpoB Teun AO/DKHa ObiTb paspaboTaHa B COOTBETCTBMM C TpeboBaHuamu FTOCT P 8.932 u npoitn atTectaunio B
COOTBETCTBMU C TpeboBaHMAMN 3akoHogaTenbcTBa Poccuiickoin ®efepauny no obecnevyeHno egmHCTBa U3MepeHui.

B.2.2 MporpammHble cpeactBa B coctaBe CKT, peanusylouime anropuTtMbl MateMaTU4eckoi ob6paboTku pesysb-
TaToB M3MeEpeHuii PrU3nMYeckux BENNYMH C Lenblo onpefeneHns napaMmeTpoB Teuun, JO/MKHblI 6biTb BepuULMpPOBaHbl 1
npoiiTK npoueaypy NOATBEPXAEHUNA COOTBETCTBMNA TpeboBaHuam MTOCT P 8.654.

B5.2.3 B ToM cnyuvae, korga u B npoekte CKT u B cneunanbHbIX pacyeTHbiXx 060cHOBaHMAX TMP no oTHOLWEHU0
K KOHTpO/IMpyemomy 060pyAoBaHui0 He CHOPMYyNUpoBaHbl KOHKpPeTHble TpeboBaHmsa K CKT, onpegensiowme 3HayeHus
YyBCTBMTENBHOCTU, MOTPELUHOCTW, BPEMEHHOIO MHTepBana 1 AvanasoHa M3MepeHus pacxofda Teuun, pekoMmeHayeTtcs obe-
cneunTb cnepyowme 3HadeHus xapakrepuctuk CKT BY Ha HOMUHaNbHOW MOLHOCTU PY:

- YyBCTBUTE/IbHOCTb MO Pacxogy Teun He Xyxe

1,9 kr/muH (114 kr/u) pna Tpy6onposogos AY ot 150 go 750 mm;
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3,8 Kkr/MuH (228 kr/u) pna Tpyb6onposogos Y oT 750 MM u 6onee;

- BEPXHWiI1 AuanasoH u3MepeHusi pacxofa Teun He MeHee 19,0 Kr/MuH;

- BPEMEHHOW MHTepBasl 0GHapPYXeHNs1 U U3MepeHUsi NapaMeTpoB Teun He 6osiee OAHOrO Yaca;

- OTHOCUTE/IbHAas MOrPeLIHOCTb N3MEPEHUS pacxoda Teun He 6onee +50 %;

- NOrpeLUHOCTb U3MEPEHNUSI KOOPAUHAT MECTOMNOMOXEHUSA Teun +3 M, HO He 60/siee MOJIOBMHbI Liara paccTaHOBKM
nepBUYHbIX NpeobpasoBarteneil.

B.2.4 YcTtaHoBneHHble ans CKT xapakTepucTUKM LO/MKHbI NOATBEPXAATLCA B XOA4E WUCNbITAHWIA B LENSAX yTBEpPXAe-
HUS1 TMNa CpefcTBa M3MEPEHWI 1 Npyu NepuosMyeckoii NoBepke B TeUYeHWe BCero nepuoga akcnayaTtauymm CKT.
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MpunnoxeHve B
(o6sa3aTtenbHoOE)

WcxopHble AaHHble ANs pacyeTta

B.1 KOHCTPYKTUBHbIE N TEXHOJ/IOTUYECKUE ocobeHHOCTU

B.1.1 K KOHCTPYKTUBHbIM U TEXHOIOTMYECKAM OCOBEHHOCTAM aHa/n3npyemMblx TPy60NpoBOL0B OTHOCATCS:

- KOHCTPYKTMBHOE 1 TEXHONI0TNYECKOe UCMOoJIHeHNe TpybonpoBoLoB;

- TpaccupoBska 1 KOMNOHOBKa TPy60NpoOBOAOB;

- TMN npucoeguHeHus TpybonpoBoAoB K natpybkam o6opyAoBaHus 1 apmaType, TPOHMKaM;

- TEXHO/IOTUS U3FOTOB/IEHNA KOMEH U MPAMOJIMHERHbIX yH4acTKOB TpPy6onpoBoA0B (Hannaska, BUA CBapHbIX CoefuHe-
HWiI1, TepMo0O6paboTka, cepTurkaTHble AaHHble HA OCHOBHON MeTasl/l U CBapO4Hble MaTepuansbl);

- KOJINYECTBO N MECTOMOJIOKEHNE CBAPHbIX LIBOB C YKa3aHWeM WX UOEHTU(MKaLMOHHOIO HOMepa, Kateropuu (3a-
BOACKOM, MOHTaXHbI, O4HOPOAHbIN, pa3sHOpPOAHbI), Tuna (KoNbLEeBOli, NPOAOSIbHLIN), ero 0cobeHHOCTN («Tpyba-Tpyba»,
«Tpyb6a-ABONHNK», «TPyba-KONEHO», «Tpyba-naTpyboK», «NoyKopbiTa KOEH» U T. 4.);

- pasfesika CBapHbIX LUBOB, TEXHO/IOTUA CBapPKKX, cneundurkaumns, Kaptbl KOHTPONSA, UOEHTUdNKALMOHHbIE HOMEpa.

B.1.2 K reomMeTpuyeckum xapakrepuctukam Tpy6onpoBOLOB OTHOCATCA: HaPYXHbIA AMaMeTp U TOMLWMHA CTEHKMN C
y4eTOM A0MYCKOB, TO/LMHA HaNIaBKW, paguyc, AMHa U KoHurypaumsa 0TBO4OB THYTbIX, KO/IEH C yKasaHWeM YTOHEeHWUi 1
0BaJ/IbHOCTK, reoMeTpusa Tpybonposoga (TpaccupoBka, KOMMNOHOBKA, YepTexu, pasmepsbl).

B.1.3 Heob6xoammble cBeAeHWs 1 pa3mepbl 3/1IeMEHTOB TPy6ONpoBOAOB NPUHUMAIOT B COOTBETCTBUWN C KOHCTPYKTOP-
CKOW fOKyMeHTaunen.

B.2 AHa/In3 Harpy3oK 1 HanpsKeHui

B.2.1 Kycnosuam akcnnyartauuy n HarpyXXeHns OTHOCATCSA:

- napameTpsbl TensioHocutens (BXP, Tennodusnyeckne xapakTepucTuku, fasneHune, TeMmnepaTypa);

- napameTpbl oKpyxatweli cpeabl (gasneHve, TemnepaTypa);

- nepeyeHb 1 YNCNO PacUeTHbIX N NepexofHbIX PeXUMOB 3KCnyaTauuu;

- YC/I0BUA CMJIOBOTO M TEMNEPATYPHOro Harpy>XeHns Ha BCeX pacuyeTHbIX pexumax, BKIvas nepexofHblie pexumbl,
pacnpejeneHus TemnepaTyp 1 Hanps>XeHuii B ce4eHnsax TpybonpoBoAoB No BCel UX A/VHe;

- UNCNO UMKNOB HarpyxeHusa N AN Kax[oro pacHeTHOro pexuma.

B.2.2 PacueT Harpy3ok 1 HanpsbkeHuin crefyeT BbINOHATb /1 BCEX MPOEKTHbIX W BbISIBAIEHHbIX B MpoOLEcce 3KC-
nayaTtauun pexmnmoB C UCMONIb30BaHMEM aTTeCTOBaHHbIX MPOrpamMMHbIX CPeACTB.

B.2.3 Mpu pacuyeTe Harpy3ok W HanpsbkeHuii NPUHMMAalOT BO BHMMaHWe BHYTPEHHEee AaBrfieHne, BeCOBble Harpysku,
YCWUNA N MOMEHTbI OT peakuuu ornop v NPUCOEANHEHHbIX 3/IEMEHTOB, TeMNepaTypHble Harpysku, Bbl3BaHHbIE TEMN/I0BbIM
paclwmpeHnem TpybonpoBoOLOB, CelicMUYeckoe BO3LeNCTBME.

B.2.4 Ana onpegenenns MPH Ha paccmatpuBaeMble yyacTku TpybonpoBoga Heo6xo4nmo npoaHansvpoBaTtb BCe
NMPOEKTHbIE YC/IOBUA HAarpyXeHus [/19 BCeX PAaCUETHbIX PEXMMOB 3JKCnyataunn, BKIOHaA IKCTPeMyMbl TemnepaTtypbl 1
AasrieHuns, cneymdmyeckme Harpysku, KOTopble MOTYT BO3HWKaTb MPU 3KCh/yatauumn B pesynbTare pas/iMyHbIX BHELHUX U
BHYTPEHHNX BO34EWCTBUIA.

B.2.5 MyTem nepebopa pas/nMuyHbiX KOMOMHAUWI MO MakCMManbHOMY 3HAYeHW CYMMapHOl cTaTuyeckoi u aunHa-
MWYECKOI Harpy3ku onpefenstoT Hanbosee Harpy)XeHHble 30Hbl U ceyeHns TpybonpoBoaa no BCei ero npoTsXKeHHOCTH OT
OfHOI ero XecTkon 3agenku (MPOXoAKn) A0 APYroi.

B.2.6 Boigensawot HH, MIMNH n MPH:

- HH, Heob6xoaumyto ANns onpegeneHna pacxofa yTeyku yepes nocTy/IMpyeMyto CKBO3HYI0 TPEeLLMHY, ONpeaesnsatoT no
npasuny anrebpanyeckoro CyMMYpoBaHna Harpysok OT AaB/ieHus, Beca v TemnepaTypbl B pexume HY3S Ha HOMUHa/IbHOM
MowHoctn PY: HH = paBneHue + Bec + TemnepatypHble (100 %-Hast MOLHOCTb);

- MPH, Tpebyemasn ans pacuyeta npefenbHOW A/MHBI CKBO3HOW TpeLUWHbl, onpeaenseTcs no npaswuay CyMMUpoBa-
HWs abcontoTHbIX BennumH HH n MMNH: MPH = |HH| + |[MIH].

B.2.7 3HayeHne MIMH gnsa KonbLeBbIX CBapHbLIX LUBOB, Kak NPaBwuio, onpegensercs sennunHoin MP3: MMH = MP3.
Torga MPH = |HH| + |[MP3|.

3HaueHve MMH n MPH gna npofonbHbIX CBapHbIX LWBOB B TPy60onpoBoAax M 0TBOAAX THYTbIX (kofieHax) 06bIYHO
onpegenaeTca pacyeTHbIM AaBsieHnem pTax B pexumax HHY3, torga MPH = MIH = pTax.

B.2.8 Vcnonb3ysi KOMOMHAUUI0O pacCYMTaHHbIX CUA U MOMEHTOB A/ BCel cucTeMbl TPy6ONPOBOAOB OT KaXAoro
TUNa Harpy>XeHusi, onpeAensioT pacTarvBatoLine N UrmbHble HanpsXeHUs A8 BCEX PaCHETHbIX PEXUMOB.

B.2.9 B pe3ynbrate pacyeTa Hanps>KeHWn AO/MKHbI 6bITb NOMYYeHbl AaHHbIe O pacnpejesnieHny HanpskeHwin no pas-
JNINYHBIM CEeYEeHUAM 1 TOJILMHE CTEHKM TpybonpoBoaa, 13 KOTOPbIX 3aTeM A1 pacyeTHbIX 30H crefyeT BblAeNUTb «NepBuy-
Hble» HaMNPsHKEHUsI OT MEeXaHNYECKNX Harpy3oK N «BTOPUYHbIE» CAMOYPaBHOBELLEHHbIE HaMPsXKEHUs.

B.2.10 Ans kaxgoro TpybonpoBoa onpeaensioT CeYeHUs C HoOpMasibHbIM SN U MakcUMasbHbIM Smex pacTarMsato-
LWMM HanpshkeHrem, AelCTBYIOLWMUM N0 HOpPManu K NA0CKOCTM NOMepeyHoro ceyeHns Tpybonposoja.
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[ns aHanusa cTabu/bHOCTY NOMNepeyHoi TpelnHbl B Tpy6e (CM. pUCyHKM 1 1 2) cyMMapHOe HopmasibHOe Hanps-
XeHune SnB pexume HYD onpegensioT B Buge Sn=0T+0b+ak (B 3anac), MakCMasibHOe HamnpshkeHue Smex Ans pexvMa
HY3+MP3 onpegenstoT no cymme abCcosnoTHbIX BeNNUYMH: Smax = | Sn\ +| osse| , rae 0T— o6liee MeMGpaHHOe Hanpsixe-
HMe, Ob — 06Llee M3rnbHoe HanpshkeHne, OK— HanpshkeHue KOMMeHcauun, 0sse — CyMMapHoe HanpskeHue OT celicmu-
Yeckon Harpysku npu MP3.

[Nns nNpofonbHbIX TPELWMWH B NpAMOl Tpy6e M kosieHax HopMasibHoe HanpsbkeHue Sn=cm (p) B pexume HY3 un
Smax = 0T (pTax) B pexunmax HHY3 (6e3 yueta n3rmbHbIX 1 KPyTALMX MOMEHTOB).

B.2.11 OueHnBalOT OCHOBHblE MeXaHW3Mbl, NPUBOAALLME K HAKONIEHWNIO NOBPEXAEHUA 1 BO3MOXHOMY POCTY CKpbI-
TbiIX Ae(eKTOB B CBapHbIX LIBax TPybOMpOBOAOB, B YACTHOCTW, LMKIMYECKOE HarpyxeHue, npoucxogsiiee npu cMeHe
pexumos paboTbl PY. InA cTauuoHapHbIX U NepPexofHbIX PEeXUMOB C NEepeMeHHbIMU AaBsieHMeM Wunu Temnepartypor
TennoHocuTens, a Ttakke AN YCNOBWUW ruapasinyecknx (MHEeBMAaTUYECKUX) UCMbITaHW onpefenstoT rpynnbl LUKIOB C
O[MHAKOBbIMW MapameTpamy HarpyxeHus, NoAcUYNTbIBAOT cyMMapHoe yucnio uuknos N 3a oguH HCC.

B.2.12 Ha ocHOoBaHUWM faHHbIX 3KcnayataumoHHoro HK cBapHbIX COeAMHEeHU ayCTeHUTHbIX TPy6onpoBoAoB AN
paccmatpuBaemMoro 6,10ka OLeHMBalT BO3MOXHOCTb Pa3BUTUSA KOPPO3WMOHHbLIX TPeELWUH no mexaHnsmy MKPTH n Heo6-
XOAMMOCTb pacyeTa CKOpOCTell nogpacTaHus Takmx TPeLMH No TOJLWMHE CTEHKU U NepuMeTpy CBapHOro coeuHeHus 3a
MEXKOHTPO/bHbI MHTepBan ¢ yuetom U.2.3 — N.2.6 (npunoxexne W).

B.3 XapakTepucTukn marepuasios

B.3.1 XapakTepucTtnks maTepuanos, UCMOb3yeMble Npu pacieTHoM o60cHoBaHuy TIP, BKNOYaloT B cebs faHHble
0 CBOMCTBaxX OCHOBHOTO MeTasila U CBapHbIX COeAUHEHWUI MpW COOTBETCTBYHOLMX 3KCMyaTalMOHHbIX Temriepartypax c
y4eTOM BO3MOXHOI aHM30TPONuM CBOMCTB MaTepuasioB U UX U3MEHEHUS B NMpoLecce 3KcnayaTaumm.

B.3.2 Ana gnanasoHa pabounx TemnepaTyp AO/MKHbl ObiTb NpeacTaB/ieHbl Ceayowme XxapaktepucTukin maTepuasios:

- hU3NKO-MEeXaHNYECKMNe XapaKTepUCTUKK:

E MoAynb ynpyroctu, IMla;

v KoathhmumeHT lMyaccoHa:

R+ MWHUMasIbHOE 3HayYeHve npegena npoyHoctn, MMa;
Rp0.2 MWHUMasIbHOE 3HayYeHune npegena Tekyvectu, Mla;

npeges npoyHoctu martepuana, MMa;

YCNOBHbI Npeaen TekyyecTu, onpeaensemslii No UCTUHHON AnarpaMmMe AedopMMpoBaHus matepuana

°0.2
no octaTo4yHoli nnacTtuyeckon gecdopmauynn 0,2%, MMa;
a, €0,00,n napameTpbl annpoKcMMaLn UCTUHHOW AnarpaMmbl AedopMupoBaHus mMatepuana o(r) npu ogHOOC-
HOM pacTsHXKEHWU;
- XapaKTepuCTUKN TPELLMHOCTONKOCTH:
Cv — yaapHas BaAskocTb no Wapnu KCV (no FOCT 9454), Ox/cm2;
dl

Cf, mf —  MOCTOsIHHblE MaTepuasna B ypaBHEHUUN LUKINYECKOTO pocTa TpelmHbl npu Harpyxenun — = Cf(AKeff)nT,
MM/UMKN, rae | — XxapakTepHblid pasmep TpewmHbl (a, 2c¢), MM, N - uncno umknos, AKeff— pasmax
sthdpekTnBHoro KVH tuna | B umkne, MMasim ;

Cst,ms —  nocTosiHHble matepuana B ypaBHeHun KCPT — = CstK™Ms, mm/c, rge t— Bpewms, c,
Kst— KVH npu ctatudeckom Harpyxexuu, MMan/m;

JR(A) — "-kpuBas COMPOTMB/IEHUS POCTY TPELLYMHbI NPU YNPYroniacTUYeckomM HarpyXeHuu, 3aBucuT oT 0606-
LLeHHOW Harpy3ku P, nogpactaHusa TpewuHbl A/ n TemnepaTypsbl I, kH/Mm;

Jc,J02 —  3HauveHus J Ha “-KpuUBOW, onpegensemMbie COOTBETCTBEHHO B MOMEHT Havyana ctabunbHOro pocrta Tpe-
LWMHbI 1 Nocfe cTabunbHOro nogpocta TpewmHbl A/ Ha 0,2 MM, KH/M;

K, BA3KOCTb paspywenuns, Kc= --- , MMNa n/m ;

(dJR\ E
mat Moay/nb paspbiBa —~ —F—,H/M
I dl ¥Gq2
MpumeyaHune — HekoTopble xapakTepPUCTUKM Matepuanos [HanpuMmep, UCTUHHaA anarpamma gedopmupo-

BaHWsA o(e) U ~-KpUBbIE] MOTYT 6biTb M3NIULIHWMK, €C/IM pacyeT NpeaesbHON ANMHbI TPELLMHbI BbINOHAT C UCNO/b30-
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BaHWEM WHXEHEpPHbIX MeTOA0B MexaHuku paspywenus (MMNH u JIPH) uau oTcyTCTBYET KOPPO3UOHHO-CTATMYEeCKWii pocT
TPEeLVHbI, 415 ONUCAaHUSI KOTOPOTO MCMOJIb3YITCA KOHCTaHTbl CSC, MS, MO3TOMY MOTYT He NpeAoCTaBsTbCA.

B.3.3 Vcnonb3yemble B pacyeTax xapakTepuCTUKM MaTepuasioB [0/KHbI GbiTb OLEHEHbI Ha KoHel, HCC ¢ yyeTom
B/IVSIHUSI TEXHOMOMUW M3TOTOB/IEHNSI U MOHTaXa TPy60npoBo0B, TEXHOMOIMM CBapku, AedOpPMaLMOHHOro 1 TeMneparyp-
HOTO CTapeHusl B NpoLEecce aKCnayaTaLuu.

B.3.4 KoHCepBaTUBHOCTb pacyeToB MeTOAamMn MeXaHuWku paspylieHusi o6ecreunmBaeTcsi 3a CUeT WCMOo/b30BaHus
MUHUMA/TbHBIX 3HAYEHWUI XapakTepUCTUK MEXaHWYECKUX CBOWCTB U TPELMHOCTOMKOCT MeTasnna npu pacyete npegesnb-
HOM ANIMHBI NOCTYNINPYEMOIi CKBO3HOM TPELLMHbI U MaKCUMaslbHbIX 3HAYEHWI XapaKTePUCTUK MEXaHNYECKUX CBOMCTB Me-
Tanna npu pacyeTe NaowWaan PackpbiTsi TPELUHBbI.
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MpunoxeHue I
(pekomeHgyemoe)

PacueT BeiMuMHbl nogpacTaHus aedekta Npyu LUKIMYECKOM HarpyxXeHuu

1 PacueT npoBoANTCSA MPUMEHNTENBHO K HaYanbHOMY aedekTy (a0, 2c0), oxapakTepusoBaHHOMY B 7.2.12—7.2.13
N CXemaTtmnyeckn n3obpaxeHHOMy Ha pucyHke 1 B BUAEe NMOBEPXHOCTHOM TPeLMHbI NOAY3AIUNTUYECKON hopMbl, pacno-
NIOXXEHHOI C BHYTPEHHEW CTOPOHbLI TPYOHbI.

2 Uenblo pacuyeta sfBNAeTCA onpejesieHne Be/IMYMH nogpacTtaHus pasmepoB gedekta B rnyouHy AaN v gnuny
2Acw3a oauH HCC npu 3afiaHHbIX YCNOBUAX LUKINUYECKOTO HarpyXeHus.

[.3 YcnoBusi UMKNNMYECKOTo HarpyxeHust onpegenstoTtcs pasmaxom KWH tuna | (AK), koahmnuneHToM acummeTtpumn
uvkna R v npogo/mKMTEeNbHOCTLIO Harpy>XeHns — vncaom umknos N.

PucyHok 1 — Monysnnuntuyeckass NoBEPXHOCTHAas TPeLLMHA B CeUeHUn Tpy6bl HA BHYTPEHHen NoBepXHOCTK
OKPY)XHOTO CBapHOro WBa

4 PacueT BennuuHbl nogpactanusa gedekta B rnyouHy AaN v gnvHy 2AcNnpoBoASaT MeToAaMun MHENHON mexa-
HUKN paspyLueHus.

PacueT He NpoBOAUTCA, €CNY He BbINOJIHEHbI YCA0BUA ANA LMKINYECKOrO pocTa TpeLHbl B COOTBETCTBUMK C 7.2.13,
Korga 3apaHee U3BEeCTHO, YTO He3HauYUTEe IbHbIM LIMKINYEeCKUM NofpacTaHnem HavaibHoro gediekra ¢ yCTaHOBNEHHbIMU B
7.2.10 pasmepamy MOXHO npeHebpeub.

da dA
['5 CKkopoCTb pocTa yCTa/IOCTHOM TpewuHsl — (WM — ) onpegensieTcs 3aBUcCMMocCTbio oT AK npu 3agaHHOM

3HauyeHnun R
dl )T,

-- =C,(AKs, npu AKeff > 7), (r.y)

dl
roe nsmepsieTcs B M/LMKIT;

/ — XapakTepHblii pa3mep TpeLwmnHbl (MOYoChb a UM Nosyock c), M;
Cf, mf— xapakTtepucTvku matepuana, 3aBuCALLNE OT YCIOBUI HarpyXeHus;

( \nf
AK

AKeff ~
(1-R ),0,25

— pa3max adhpektmBHoro KMH B umkne, MMa jim ;
AK = Kmax- Kmin npu Ktax < Kc— pasmax K/H tnna |, MMa M ;

Kmax— makcumanbHoe 3HadeHue KVH B uukne, MMam ;

Kmn — muHumanbHoe 3HadyeHne KVH B uukne, MMaim

Kc— kputuyeckoe 3HauyeHme KVH (B3kocTb paspylienus), MMaim ;

R = Kmin /KTax — koadpcpuuymeHt acummetpum umkna: 0<R < 0,95;

AKth (R, 7) — noporosasi BenuuuHa npu Temnepatype I, npu AKeff< AKth umknmyecknii pocT TpelnHbl He yuuTbiBa-
eTcsl.

.6 s uMKNOB HarpyxeHusi, koTopble xapaktepuaytotcst Kmin < 0 {R < 0), nonaratot, uto R =0 n AK = KTtax; ecnu
R >0,75, 10 nonaratoT, uto R =0,75 n AKeff= 1,414 AK.
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I.7 3HaueHne AKth paccunTbiBaloT no popmysne
OK.,,=0/40)(1-0,7«), (r-2)

roe ok|“*=6,5 MMa-Ym npu I'< 450 “C.

.8 PekoMeHA0BaHHble pacyeTHble 3HaveHusi BennumH Cf u mf gns pacyeta UMKAMYECKOTO NOApacTaHns TPeLMHbI
B CBApHbIX COEAMHEHMAX W3 YIIepoAMuCTbIX cTaneli n ctaneli ayCTeHUTHOro knacca Tuna 188 B ycnoBusx BO3AencTBuA
BOASAHON (NapoBOAAHOW) Kncnopogocogepxatleli cpegbl npy temnepatype go 350 °C npuBegeHsl B Tabnmuye 1.

[nsa o6eckucnopoxeHHol BOAHON cpefbl AOMYCKAeTCA NPMHUMATb MeHee KOHCepBaTVBHble 3HAaYeHUs koadhdurum-
eHToB Cf, mf.

Ta6nunuya 1 — PekomeHgoBaHHble 3HauyeHus BennunH Cf n mf

Knacc martepuana mf Cf,M/(Mna-M°'5)nf
Yrnepoanctble CcTa/in U UX CBapHble coeAnHeHns 31 1,5-10-420
NlernpoBaHHble cTanu Tuna Cr-Mo-V, Cr-Ni-Mo-V 1 nx cBapHbie 2,7 8,4-10-11
coeuHeHns
XPOMOHMKeNeBbIe KOPPO3MOHHO-CTOMKME CTanin ayCTEHUTHOIO 3,3 5,2-10-11
Knacca 18-8 n ux ceapHble coefMHEHUSA

dl

MpumeyaHne — YKasaHHble 3Ha4eHUs ucnonb3yoT npu 15> — > 10-11 m/umkn.

r.9 3HaueHne KVH gnsa /-ro pexuma HarpyxeHus onpegensiooT ANsS NOoCTYyMPYyeMOi NMOBEPXHOCTHONM TpeLMHbl B
KpaliHux Toukax opoHTa A 1 C (cM. pucyHok I.1, rae Touka A COOTBETCTBYET POCTY AediekTa B HanpasieHUn mMasioli nony-
ocu, Touka C — B Hanpas/sieHMn 60bLWOoNI Noayocn) no opmyie

K/ = K>+ K? = (omfm+ abfb® |) + (osfims + abfbs)jO i , r.3)

roe KP — KVH Tuna | oT pacnpegeneHHbiX No TOMLWMUHE CTEHKM CYMMAapHbIX «MEePBUYHbIX» HanpshkeHuii ap (MeM6paHHbIX
BT M U3MMBHBIX <b) OT MEXaHUYECKMX HArpy3okK (CUa 1 MOMEHTOB);
Kf — KWH oT ypaBHOBELLEHHbIX MO TOJLLMHE CTEHKM CYMMAapPHbIX «BTOPUYHBIX» HanNpshXeHui ¢S (MecTHbIX MeMGpaH-
HbIX 081 U U3rMOHbIX Of);
| — XxapaKkTepHblii pasmep TpewmHbl (rnybuHa a, gamHa 2c);
fm, fb, fms, fbs — TabynupoBaHHble reomeTpryeckme yHKLMN.

(Kmi
I.10 Pacuet pa3maxoB KVH ans /-ro uvkna npoBoAaT Npu PMKCUPOBAHHbIX 3HaYeHusAX Rj = me C 1Cnosb30-
VAmax Jj
BaHMEM OTKOPPEeKTUpoBaHHON 3aBucumoctn KMH ot pasmepa pactyuwero gedekra.
BenuunHbl AKLL, AK}}, ARN} ana /o umMkna HarpyxeHus onpegenstT U3 ynpyroro pacyeTta HanpsbkeHuid B
OTCYTCTBUU fedekTa.
BenunumHbl AKNJ, — pa3smaxu KMH tuna | B Toukax A n C pacuyeTHoro gedgekrta (cM. pucyHok I.1). BennumnHol
ARW, AR[q — Ko3(h(puUMEHTBI acCMMMETPUM Unkia B Toukax A u C.
11 PaccunTbiBatoT nogpocTbl aedekta Ja- 1 Ac-3a /-4 umkn
( \1T
fa. =C (r.4)
Ac, =
© )
Tekylime pa3mepbl pacyeTHOro gedekra Ha koHel, /-Lukia cocTaBasioT
al=a" +Aa, (r.6)
2,-=2c, 1+ 2[c,. (r.7n
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[Jlanee pacyeT NoBTOPSIIOT, MOKa He ByAyT yuTeHbl BCE LMK/Ibl HArpyXeHusi 3a paccmatpuBaembllii nepmog akcnnya-
Taumu.

I.12 PaccuntbiBatoT nogpocTsl fedekta AaN n 2AcN Ha koHeL, neproga aKcnayaTauum nNpyu LUKIMYECKOM Harpyxe-
HUK, onpegensoTca PuHanbHble pasMepsl gediekta (AaN, 2AcN) B rny6uHy 1 asimHy

aN~ a0+"aN’ (r-8)

2¢7 = 2¢0 + 2Acw. (r.9)

.13 B cnyyae, ecnv AN ONUCAHUA UCTOPUWN Harpy>KeHUs B XpOHOIOTMYECKOM NOPsifKe C/I0XHO cthopMupoBaTh Liu-
Kbl HArpy>eHus 1 nx nocnefoBaTeflbHOCTb BbIMOMHAT KOHCEPBATUBHbIA pacyeT, Npy KOTOPOM cHavana paccmaTtpusaroT
LMKNbI, Bbi3blBAIOLME YCKOPEHHBIA pocT fedekTa no ypasHeHuto (1), 3aTeM — nocnefosaTesibHO LMK/bI, Bbi3blBaloLie
HauMeHbllee npupallieHve gedexra.

14 B pacuyeTe pocTa yCTa/IOCTHON TPeLLMHbl HE YUUTbIBAETCA TOPMOXEHNe (YCKOpeHMe) pocTa TpeLuH oT nepe-
rPY30K pa3NMyHOro 3Haka, a Takke BCNeACTBME nepeceyeHns AVHUIA cnnaBneHns CBapHbIX LIBOB, HanaaBoK, rpaHuL, cio-
€B B MHOTOC/IOHbIX MaTepuasax.
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MpunoxeHwne [
(pekomeHgyemoe)

AHanun3 ctabunbHOCTU TpeLwuH

[O.1 MeToabl pacyeTa

0.1.1 Ana aHanu3a cTabusibHOCTU MOCTYNIMPYEMbIX NOBEPXHOCTHBLIX W CKBO3HbIX TPELUUH U ONpefeneHns ux npe-
OeNbHbIX pa3MepoB MPUMEHSAOT pas/inyHble MeTOAbl MEXaHUKM paspyLUeHnus, pasfe/eHHble Ha [ABa YPOBHSA M0 Mepe BO3-
pacTaHusa CNOXHOCTU NMPOBELEHNS TakuX pacyeTos:

a) VIHxeHepHble MeToabl aHasm3a fI0KaAbHOM 1 06Lei NnacTMYeckon HeCcTabUNbHOCTM ceyeHnss TpyObl C Tpewu-
HOW (konnanc HeTTO-CevyeHus), NCNo/b3yloLiNe TO/IbKO NPOYHOCTHLIE XapaKTePUCTUKM MaTepuana:

1) pacyet no metoay MMH;
2) pacuet no metoay JIPH;

6) MeToapl ynpyronnacTMyeckoli MexaHuky paspylleHusi, OCHOBaHHble Ha MPSMOM BbIYUCAEHUM WU PacyeTHOW
oueHke ynpyronnactuyeckoro JiT-uHterpana ¢ Ucnosib3oBaHWeEM “-KPUBbIX WU UCTUHHBLIX guarpamm gedopmmnposaHus
matepvana c(e) npy 0AHOOCHOM PAaCTSHXKEHUU, NMO3BOMAIOLLMNX YYECTb CTabW/bHbIA AOKPUTUYECKMIA NOAPOCT TPELLUHbI:

1) J/IT-aHanu3bl ¢ ucnonb3osaHuem npamoro 3D MK3-pacueTa;

2) MeToabl oueHkn J-nHterpana.

[.1.2 BTopoit ypoBeHb aHanM3a, kak 60/1ee ToUHbIA, cnegyet NPUMEHSITbL B C/lyYae, ecav no pesysibTaTaM nepBoro
YPOBHA aHa/m3a He yAanocb NoATBEPAUTb Heobxoaumble KOIULMEHTbI 3anaca.

Bbl6Op YpOBHA aHann3a n MetTofa pacyerta onpefenfaeTca TaKkkKe HalM4nem Wan OTCYTCTBUMEM BCEX HEeOOXOAUMbIX
[JaHHbIX N0 CBOWCTBaAM MaTepuasnioB, aTTeCTOBaHHbIX N BEPUMULMPOBAHHBIX MPOrPaMMHbIX CPELCTB.

[0.1.3 C uenbio onpefeneHns HanMeHbLNX pasMepoB MOCTY/IMPYEMbIX TPeLWMH B KOHTPOJIbHbIX 30Hax cnepyet
y4uTbIBaTb OCHOBHbIE TPEOOBaHNA, NPeAbAB/IAEMbIE K pacHeTam:

- Npu N060M YpOBHE aHanmn3a cTabuabHOCTM TpeLnHbl ncnonb3yetcs MPH — Hanbonee HebnaronpusTHas komou-
Hauusa Harpysok B pexume HY3+MIMH B cooTBeTcTBMM € B.2.4—B.2.7 B cOYeTaHUUN C HWXHUMU OrMbaloLwmmmn ceolicTBamu
maTepuasios CBapHOro CoeANHEHUS;

- ANS OJHOPOJAHbLIX CBAPHbIX COeAUHEHWUI MCMO/b3YIT NPOYHOCTHbIE CBOMCTBA OCHOBHOMO MeTasnna, gaxe B Chy-
yae, Korga TpelnHa NocTy/IMpyeTcss B CBAPHOM LUBE (KOHCEPBATMBHO), U HWKHAS ornbawowas JN-KpMBON U HauMeHbLuas
BA3KOCTb pa3pyLleHuss No CBapHOMY COeAVHEHMWIO (OCHOBHOI MeTas, MeTas/l LWBa, OKO/IOLWOBHAsA 30Ha);

- NPV MCMO/b30BaHWM METOAOB MEPBOr0 YPOBHSA HE Y4YMTbIBAIOT CamMOypaBHOBELLEHHbIE MECTHblE HanpsXeHus,
BK/lOYaA OCTaTOYHbIE;

- ANA NNAaKMPOBAHHBIX U3HYTPU TPY6 HE y4uUTbIBAOT TOJLUMUHY HamIaBkKu.

0.2 NIWKeHepHble MeToAbl

[.2.1 O6wme TpeboBaHUsA

[.2.1.1 K nepBomy ypOBHIO aHanusa CTabusibHOCTU TPeLMH OTHOCUTCA rpynna BepuULMPOBaHHbIX MHXEHEPHbIX
METOA0B MexaHVku paspyLueHusi, KoTopas MOXeT OblTb MpUMEHeHa TOMbKO A5 TPy6onpoBOA0B, U3rOTOB/IEHHbIX U3 CTa-
nei, obnajarolwmx BbICOKUM COMPOTMBAIEHMEM XPYNKOMY pas3pyLUeHU U HaxOASLMXCH B BA3KOM COCTOSAHWM Npu pac-
yeTHoli Temnepatype (BenuumHa KCV He meHee 80 [x/CM2 B UICXOAHOM COCTOSIHUM m/unn He meHee 60 [x/cM2 Ha KoHel,
CpoKa OLEHKN).

[.2.1.2 VIHxeHepHble MeToAbl pacyeTa He TPebyloT MoslydyeHus W onucaHua auarpaMmm fedopMmupoBaHus c(e) u
JR-KpUBbLIX, fOCTATOYHO pacrnonarate PakTUHeCKUMN UAN NPOEKTHLIMU AaHHLIMU MO TaKUM XapakTepucTukam, Kak npegen
Tekyvyect Rp0 2 n npegen npoyHoctn Rm.

[.2.1.3 MNpu pacyeTe npefenbHOr0 COCTOSHUSA TPYObl C NOCTY/IMPYEMOli TPELLUHOM B Ka4eCcTBe pacyeTHOl XapakTe-
PUCTUKN MaTepuana Ucnonb3yeTcs XapakTepucTuka naacTMyeckoli HeCTabunbHOCTU (UM HanpshXKeHne TeYeHns) martepu-
ana cf, onpegensiemasn kak BenuuvnHa mexay Rp02 v Rmnpu pacuyetHoit Temnepatype (Rp0 2 < of < Rm).

BennuuHa of 3aBucuT OT TMNa mMaTepuana, MeToga pacuyeTa, OpUeHTaLMW TPELLMHbI: nonepeyHas (konbLesas) unm
npofonbHasa (ocesas).

[.2.1.4 NlaHHble MeToAbl pacyeTa npefesibHbIX COCTOAHWUIA MCMONb3YIOT TObKO «NepBUYHbIE» MEeMOpPaHHble 1 U3-
rMBHbIE HANPSKEHUS U He UCNONb3YIT «BTOPUYHbIE» CaMOypaBHOBELLUEHHbIE HanpsxeHusa [cm. B.2.9 (npunoxeHune B)].

KOMMNOHEeHTbI pacTsarnBarLmx HanpsxxeHnit, HopMasibHble NoNnepeyHoMy CedeHuto Tpy6bl C TPELLNHON, onpeaensioT
13 KOMBMHALMN HanNpPsXKeHUn aT U Cb, K KOTOPbIM CriegyeT A06aBUTb HanpsXXeHne KoMmneHcaumm <X oT Tenaoro paclumpe-
Hus Tpy6onposogos (B 3anac).

[.2.2 Mpsamana Tpy6a C KONbLEBOWN TPELLNHOM

[.2.2.1 PacueT BbINnonHsAeTca gna Tpy6bl C KOMbLUEBON CKBO3HOM (CM. PUCYHOK 1) MM MOBEPXHOCTHON TpeLLnHON
(cm. pucyHok [1.1), noaBepXeHHON KOMBGUHUPOBAHHOMY Harpy)XeHuto pactarmsawlwmm ycunnem Nz v usrmbarowmm mo-
MeHTOM Mb. O6uiee MembpaHHOe HanpshxeHne OT U HanpshkeHue u3rnba oW, AelicTByloWwee B OCEBOM Hanpas/eHun Mo
HOpPMasI K NSIOCKOCTU OC/1ab/IEHHON0 CeYEHUs € TPeLYMHbI, paccynTbiBaloT no popmynam
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O = (@)

K —Mb | &-2)

rae F— nnowaab nonepeuyHoro ceveHus TpyGbl 6e3 TpeLyHbl;
WM— Moay/b CONpoTUBAEHUSI U3TMGBY NONEPEYHOro ceveHust Tpy6bl.

Mpwn pacuete cunbl Nz n nsrnbarowero momeHta Mb ucnonb3yeTca KOMOMHAUMA Harpy3oKk OT AaBfieHus, Beca U
TemnepaTypHOW Harpysku.

[.2.2.2 Pacyet MNMNH no metogy MP-125

MpenencHbIi pasmep CKBO3HON TPELLMHbI ONpeaenseTcs no yCNoBMKO HacTynsieHus o6Lueli nnacTu4eckon Hecrta-
6UNBHOCTM ceyeHns Tpybbl C TpewumHoli (Konnanc HeTTo-CeYeHuss Ha pucyHke [.13), NOBEPXHOCTHONM TpelmnHbl — Mo
YCMOBUIO HACTYMJ/IEHUSI NTOKA/IbHOM NAacTUYeckoli HecTabuNbLHOCTY MepPeMbIUKA MeXay NOBEPXHOCTHbIM Ae(EKTOM U Ha-
PY>XHOW MOBEPXHOCTbIO TPYObl M3 CAeayloLwmnx YpaBHEHWIA:

- obuian nnactmyeckas HecTabubHOCTb:

°T ¢,11 tJ @-3)
1+ t
P = arcsin a sin0+ kK 2R
t 2 4 of ' (A-4)
[l

- NoKasibHas HecTabubHOCTL (paspbiB NepemblyKn):

(8-5)
1+
3 = arcsin 2R 1 (4-6)
a,
1+ 1+kf

kf =1— — |, -

f 7 ton @7
01

e" = 1+ oV~ 1 (-8)

roe a— rnyéuHa TpeLvHbl;
t— ToNnwmMHa CTeHku;
R — cpepgHuin pagnyc Tpy6sl;
(3— yron, xapakTepuayLwmnii NON0XEHNE HEATpPanbHOI ocu.
HanpsikeHue TeyeHust npuHumatoT paeHbiM af = 0,42(Rm+ Rp02).
A.2.2.3 Pacuet JIPH no metogy KWU
CornacHo koHuenuuu JIPH npepgnonaraetcs, 4TO BA3KOE paspylleHne Tpybbl C KObLEBOW NOBEPXHOCTHOW WAn
CKBO3HOW TpeLLMHON, XxapakTepusyoweiics yrioBeiM pasmepoM 20 1 rny6uHoi a, NponcxoguT fiokasibHO (pucyHok [.16)
npu crepyowem ycnoBuu:

kaOm+kbCh =af . (4-9)

34ech KOIMULMEHTLI Kau Kb A1 pacTArnBaloWwmnx aT v UTMGHLIX 0lf HANPsHKEHWI T COOTBETCTBEHHO NpeAcTaBns-
I0TCS B BUAE 3aBUCHMMOCTE OT pa3mMepoB TPELLMHbI Y TEOMETPUM OC/AB/IEHHOTO CEeUYeHUs:

Ka (4-10)
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Kb ~ (4-11)

M Ans NepanTHbLIX cTanei

roe af
|15[Rm+ Rpo2) Ons aycTEHUTHbIX cTaneii;
f= al4— oTHocuTENbHAsA rNy6UHA NOBEPXHOCTHOW TPELLVHBI;
a =0 ans Toukm A Ha pucyHke B.1 (pacnpocTpaHeHue TpeLinHbl B HanpasieHun TOMLWMHbI) A1 pacyeTa NoKanbHOW
HecTabuibHOCTY;
a =0 4ansa Toukm B Ha pucyHke B.1 (pacnpocTpaHeHune TpeLMHbl B OKPY)XHOM HanpasfieHumn) ans pacdeta ri1obasbHoi
HecTabunbHOCTY;

20 — yrnoBoii pa3mep TpewuHbl anuHoii 2¢ (0 = cIR).
O6nacTtb npuMeHeHus ypasHeHuit (4.3) —(4.8):
-0 + p<n;n 0<(3< K/2 Nnpn KOMBMHNPOBAHHOM HarpyXeHuu;
-20 <K npu ain=0 wan npn oT=0.

PucyHok .1 — lMpeaenibHoe COCTOSIHWE CeueHUst TPYBbl C OKPYXXHOM TPeLnHoM

[.2.3 MpsAman Tpy6a ¢ 0CeBOW TPELMHOM
[.2.3.1 Mpun HarpyxeHun npsmoii Tpybbl ¢ 0CEBOM TPELLMHOW BHYTPEHHUM AaB/ieHMEM P (CM. PUCYHKM 1—3), MeMm-
6paHHOe HanpshKeHne <ST eCTb OKPYXXHOE HanpskeHune, AeiCcTBYyloLWEee N0 HOPMaIN K NIOCKOCTU TPELLMHbI:

ar (1-12)

roe Rj— BHyTpeHHWit paguyc Tpy6bl;
t— TONWMHA CTEHKMU.
[.2.3.2 MNpepensHyo AAUHY NPOAOMLHOM CKBO3HOW TPEeLLMHbl 2C WX NOBEPXHOCTHOM TpeLuHbl (pasmepamu a, 2c)
paccunTbiBalOT C NCMNO/Ib30BAHMEM METOZ0B TEOPUU MIACTUYECKON HEeCTabUbHOCTM MO C/eAYHWUM YPaBHEHUAM:
a) Metog BMI pacuyeTa rnobanbHoii HectabunbHOCTU

2
0 I\;I (8-13)

roe Of = max Rp02, Rp02 1,7-1,2 :

M = Mt ansa ckBo3HoOIt TpewwmHbl, rae MtonpegenstoT no gpopmyne
Mt =J 1+ 1,61 ’ 0 Zc
=J1+161— npun 0< 4 = s -14
f Vv Rt jRt (A-14)
M = MD gna noBepxHOCTHON TpewuHsl, rae MDonpegensoT no gopmynie
1—

tMt
Mp = (8-15)
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rae a— rnyéuHa TpeLLyHbl;
R — cpegHwii pagunyc Tpy6bl.
6) MeTtoa MP-125 pacueTa rno6asbHON 1 NoKasibHOW HECTabunbHOCTU

BT =kKP 9 (8-16)

roe df = 0,42(Rm+ Rp02) ans yrnepogucTbiX U ayCTEHUTHbIX cTanei (B 3anac);
- rno6anbHas HeCTabuIbHOCTb CKBO3HOW TPELYUHBI:

1
kf =-— un 1 =1 — npu pacueTe rn106anbHON HECTABUIBHOCTN CKBO3HOM TPELLUHbI;

Mt
kf = I\/I_p np =1 — npu pacuyeTe rNo6anbHON HeCcTabuIbHOCTN NMOBEPXHOCTHOM TPELLMHBI;
. 21 ot
kf = 1- n = » —1 (@-kf)02,rme Gn=1+37!1-7-1 — npu pacyeTte N0KaNbHON HecTabunb-
tGr of y Of KC

HOCTW MOBEPXHOCTHON TPELLUHbI;

B) MeTtog MPA pacyeTa r106anbHOn U NoKanbHON HECTabuNbHOCTU, YyUNTbIBAKOLWMI BE/IMUUHY YAAPHOW BA3KOCTU
KCV npu pacuete:

1) rno6asnbHOoli HeCTabUNbLHOCTM CKBO3HOW TPELLMHbI:

oT = dr 2arccos ex 37ECwk
T Mtk P 2c0? (A-17)
2) nokanbHO HeCTabW/IbHOCTU NMOBEPXHOCTHOM TPELLMHBI:
f 3,1EC
dm= d arccos exp( ka} (0-18)

, 5 +Rp02)p,nn yrnepoamncTtbix cTanei
/ TV

42 IRM+Rp02 Ons ayCTeHUTHbIX cTanei;

E — mopgynb ynpyroctu martepuana;
Cy— yapapHas Baskoctb KCV no Wapnn, Jx/cm2;
Mp\1 M(— napameTpbl hopmbl TpewMHbl onpegenexsl B [.2.3.2.
[.2.4 OTBOA THYTbIA C NPOAO/ILHOM TPELWMHOMN
[.2.4.1 Ona oTBOAOB FHYThIX 1 CBAPHbIX KOJIEH CO CKBO3HOI NPOA0/LHONM TPELUHON N0 BHYTPEHHEMY UM HaPYXHO-
My 06804y (pagnycy KoseHa) npefesbHble ANnHbI TDELUMH PAcCUUTLIBAIOT MO (HOPMY/Iam: )
M*eqv = (A-19)

*  pl1,718 +2,137A, 2-0,05694 4 BAO/b BHYTPEHHErO 06BOAA

(A-20)
= 1
}-\70,736 + 1,285A, 2+0,0276/1 4 BAOMb Hapy>XHOro 068043,
1*- C -
v (A-21)
df=0,42(Rm+ Rpo2) « (4-22)

O6nacTb NpMMeHUMOCTH X*< 6,2. MNpakTuyeckoe orpaHmnyeHne 2¢ < D gna TpewmHbl BOONb BHYTPEHHero obsoja
(pagunyca) u 2c < 2D ans TpewuHbl BAONb HApPYXHOro o6soaa (paguyca), rae HapyxHbli D — anameTtp koneHa.

3[ecb OKpYyXXHOe HanpshkeHne deqv onpefensieTcs Kak cpefiHee Mo TOJILMHe CTEHKM MeMGpaHHoe HanpshkeHne dm
B LEHTpa/sIbHOM YacTu KoneHa OT AelCTBUA AaBNeHns 1 U3rnbarowmnx MOMeHTOB.

[.2.4.2 Tlpn HEBbLINOMIHEHMN YCMOBUIA NPUMEHMMOCTU AAHHbLIX YPaBHEHWI crefyeT UCNOMb30BaTb ypaBHEHUS ANs
npsimoit Tpy6bl (cm. [.2.3.2), koTopble MOTYT OGbITb TAKXE MCMO/b30BaHbl A1 pacyeTa CKBO3HOW TPELLMHbI, PAcnooXeH-
HO Ha GOKOBON YacTu KoneHa U pacyeTa NOBEPXHOCTHbIX TPELUMH.

Bonee TOYHbIA aHanM3 npegnosaraeT pacyeT HanpsHXeHuin ¢ ncnosb3oBaHnem 30-MK3-pacueTa ¢ onpegesnieHnem
J-uHTerpana.

0.3 Metopg J/7-nHTerpana

[.3.1 BTopas rpynna MeTo4oB ynpyronaacTu4yeckoin MexaHvkn paspyLLleHnsi, OCHOBaHHas Ha pacyete J/7 -uHterpana
C UCNO/Ib30BAHNEM WCTUHHbIX Anarpamm fedopMmpoBaHna marepunasna o(e) u *-KkpuBbiX, NO3BOMAET Hanbonee TOYHO Bbl-
NOMIHWUTBL pacyeT CTabuNbHOCTU MOCTYNNPYEMbIX TPELLUH C YYETOM YCTOWUYMBOro AOKPUTMYECKOTO NMOAPOCTa TPELUMHbI.
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[.3.2 Ona pacyeTa ynpyronnactuyeckoro J/T-uHTerpana WCMosb3yloT YUC/IEHHble MeToAbl Ha OCHOBE MPAMbIX
30-MK3-pacueTosB.

Pacuet J-uHTerpana ans npsMbix TPy6 € TpewmHaMun nNpu pasinyHbIX BUAAX HarpyXXeHus MoXeT ObiTb Takke Bbl-
MOJIHEH C NCMO/Ib30BaHNEM pa3paboTaHHbIX BECOBbIX (PYHKLUMIA ANA pa3nuuHbIX guarpamMmm gedopMupoBaHusa marepuana,
npefcTaBneHHbIX B CNPaBOYHOW iTepatype, a Takke C MCNOoNb30BaHMEeM aHaIMTUYECKUX METOA0B.

[.3.3 AHanu3 cTabunbHOCTW TPELLMH BbINOJHAIOT NYyTEM CPABHEHUSA pacyeTHbIX 3HAYEeHUA J-uHTerpana unv moayns

dJgpp
pa3pbiBa Tappl = — == — C aonyckaemMblMN 3Ha4Y€HUAMU BA3KOCTU paspylieHud, onpenendemMmbiMu no JO-KpI/IBbIM Ma-

s/ °02

Tepuana wam Tmet =

[.3.4 TMpoueaypa onpefenexHust ynpyroniactuyeckoro J-uHterpana Ans Tpy6bl ¢ XxapakTepHbIMU pa3Mepamu Tpe-
WKMHbI / (@, C) NpU KOMGUHUPOBAHHOM HarpyxeHun o606LLeHHO Harpyskoii P ceoanTtcs k pacuety ero ynpyroit Jel n nna-
cTnyeckoli coctasnsawowen Jp/ no opmyne

J = Jel(P,/) + Jpl(P,)), (4-23)

2 (1—v2)
roe Jei=— ~—

K — KWH Tuna |, paccuntbiBaembiini no chopmyne (I.3);
E — mogaynb ynpyroctu;
v — Ko3aghpmumeHT lMyaccoHa.
[0.3.5 3HaueHue J-uHTerpasna onpefensioT U3 BblpaXeHus

(

. . Erref . 1 Gref \2 Gref !
J- e+ v (8-24)
N aref 1°0.2./ "eref/

roe eref = ee/ + ep/ = £el+pl(eref) — cymmapHas pedpepeHcHan gedopmMalmsi, COOTBETCTBYOWAA peddepeHCHOMY Hanpsixe-
HUI0 <gref OT MEXAHUYECKMX Harpy3ok Ha AvarpamMmme Aed)opMMpoBaHUs matepuana o(e)
npy OLHOOCHOM PacTshKeHUW AN1si pacyeTHoli TemnepaTypbl (CM. pucyHok [.2).
[.3.6 VICTUHHY aunarpamMmy nedopMUpoBaHUsi matepvana o(e) NpM OAHOOCHOM PACTSHKEHUWM anmnpoKCUMUPYHOT
CTENEeHHOW 3aBUCMMOCTbHO

8= (8-25)

roe a, €0, 00, N — napamMeTpbl annpokcumauuy guarpammbl AedOopMUpoOBaHUSI Mateprana npyv o4HOOCHOM PaCTSKEHUM
o(e); TMNNYHOEe 3HaYeHne nokasaTtens AedOopPMaLMOHHOr0 ynpoyuHeHns n ansa craneii ot 2 go 10.
B kauyecTBe 6asncHoro HanpshkeHuss a0 o6bIMHO NPUHUMAIOT YCNOBHbIM npeaen Tekydectn a02, torga npyu o = c0

Qo / y A\ 00
ob6uwas gedopmauuna £=-"-(1+a), rge -("- = fe/— ynpyrasa gecopmaumsa, a-"- = ep/ — naactnyeckas gedopmauus,

paBHasa 0,002 npn a =1 no0=o002-
[.3.7 3HaueHusi pedhepeHCHOro HanpshxeHus oref paccumTbiBaloT No chopmynam:
- CKBO3Hasa KonbLeBas TpelnHa B Tpybe

+rzer M T

°ref ~ (A-26)
(1-"r

rae aTu ab— COOTBETCTBEHHO 0bLiee MemMbpaHHOe 1 U3rMbHoe HanpshKeHne OT MPUIOXEHHbIX MeXaHUYeCcKnX Harpysok
(oaBneHve, cuna, MOMEHT);

*(Ro-R?
. (Ro-R?)
2. ROH 2V -0)
Yy
\Ji = arccos
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0= P Moslyyron pacteopa TpeLuHbl ANHON 2¢, B pag;

C, t— COOTBETCTBEHHO NOMYA/IMHA TPELMHbl U TONLMHA CTEHKU;
Rjt R, RO— BHYTpEHHWiA, CpefMHHbIA N HapyXHbIii pagnyc Tpy6bl.
6) CKBO3HasA NPOAO/bHAA TpelnHa B Tpy6e oT AeNCTBUA MEMBPAHHOIO HanpPsXeHus OT

®ref =0mMJ1+t05— . (8-27)

[.3.8 MpeaenbHyo ANVHY TPELLMHbl 2CC pacCuMTbIBalOT N0 KPUTEPUIO NNACTUYECKON HeCcTabuabHOCTU C UCMO/b30-
BaHWEM Be/IMUYUHbI pehepeHCHOro HanpsxeHus ore/-u3 oopmyn (4.26) nwam (4.27)

cref~ °f- (4.28)

rae af = 0,5(002 + 0B) — HanpshkeHne nnacTuyeckoii HecTabubLHOCT MaTepuana.
BmecTo 3HaueHuii 002 10 e gonyckaeTcs MCNOMb30BaTb MUHMMAbHbIE rapaHTMpoBaHHble 3HaveHns Rp02 n Rm.
[.3.9 MNpegenbHyto ANNMHY TpeLWHbl /c = 2cc nog, AeliCTBUEM MPUNOXKEHHON 0606LeHHOR Harpy3ku P ¢ ncnonb3osa-
Hvem JIJRn JIT noaxonoB paccymTbIBaKOT NO KPUTEPUAM:
- cTparvBaHus TPeLnHbI:

J(P,lc)=Ji=Jc, (4-29)
- CTabunbHOro nNoAapocTa TpeLmHbl Ha 0,2 MM:

J(P, /Ic) =J02 (A/ = 0,2 mm); (0.30)
- YCTOWUMBOro pocTa TPELLMHbI:

J{P.ic) =Jr Ne (4-31)
- nepexoja K HeCTabubHOMY POCTY TPELLMHbI:

dJ{p.lc) _dJR

5 dl unn Tappr  Timet, (4-32)

- HECTaBUIbHOTO pPoCTa TPEeLYUHBI:

SJ(QF;’IC) C 0w T Tt (4-33)
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3pecb J(P, /c) = Japp/ = Jappi{Pappi, ) — 3HaueHve J ansa TpelvHbl pasMepoMm / nog AeiiCTBMEM NPUOXEHHON Ha-
rpy3kn P, paccumTbiBaloT no ypaBHeHuo ([.24).
J— XapakTepucTuka martepuana, onpegesisiemMas no N-KpMBO B MOMEHT Hayana ABMXEHMUS TpeLinHbl (06bIYHO
_ K
Ji=Jc rAe J. = )
(1-4
J02 =Jr (g"= 0.2 MM) — xapaKkTepucTvKa CONMPOTUBAEHUS paspyLUeHNo Ha J*-Kp1BOI Npy HauyaslbHOM CTabuIbHOM

nogpocrte TpewuHsl Ha 0,2 MMm.
BenuunHa A/, ansa KoTtopoi BbinoaHAwTCA ycnosus dopmyn (4.31) — (4.32), cooTBeTCTBYET NpefeibHOMY AOKpU-

TMUYECKOMY MOAPOCTY TPELLUHBI.
KpuTepuii cTabunbHOCTM NOCTYMPYEMO TPEeLwUHbI, AN KOTOPOi paccuutaH Japp Npu 3afaHHbIX YCMOBUSIX Ha-

rPY>XeHUsl, UMeeT BUA

"app/ < 4nal’ (8-34)

[.3.10 MpunoxeHHoe 3Ha4YeHne Moayna paspbiBa 7app/ U XapakTepucTuka CONPOTUB/IEHMS MaTepuana nnactuye-
CkoMy paspbiBy Tmet onpeaensitoTcss HakNoHOM KpuBbIX J 1 JR-KpUBbIX U3 BblpaXKeHWi:

E 2.

v o o (1rss)
0
E dJ

Tt~ 2 o (8-36)

rae 00— 6a3ncHoe HanpsXeHne Ha UCTUHHONM anarpamme o(e) cornacHo annpokcumauun (4.25) Ha pucyHke O.2.
B cooTBeTcTBUM C ypaBHeHUAMMU ([.32) u (4.35) nocne AOKPUTMYECKOro NoapocTa TpeLwmHbl Ha BenndmHy A/ npe-
OeNbHbIA pasmep TPeLMHbl ¢, COOTBETCTBYIOLLMI TOUKE KacaHusa pacyeTHoi kpusoii J (P, /) ¢ JR-kpuBOIi, onpegensoT B

TOYKe nepeceyveHun kpmsblxX Fapp/ 1 Tmat (cm. pucyHok [.3).
0.3.11 Ona aHanusa cTabuabHOCTU TPELUHbI U OonpegeneHns npefefibHbiX pasMepoB TPEewWwWH C YY4eTOM YCTOW-
4YMBOrO AOKPUTMYECKOTO MOAPOCTa MOTYT MPUMEHATLCA Kak CTaHgapTHble M-KpuBble, Tak U moguduunposaHHslie JD u

JN-KpuBble.

/-nHTeTpan /-nHTerpan

PucyHok 1.3 — MnncTtpauunsa ctabuibHOro pocta TpewmrHbl Ha guarpammax JIJRu JTTgpl
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MpunoxeHne E
(pekomeHgyemoe)

OnpepaeneHne pasMepoB BbIABNAEMON TpewnHbl Teun

PacueTt pasmepa nocTynnpyemoii no pacxody CKBO3HOM TpeLuHbl ganHoi 2¢cLD npy 3agaHHbIX napaMmeTpax Tenno-
HOCUTENS, XapakTepucTukax marepuana u Harpyskax B pexume HY3 (100 %-Haa MOLLHOCTbL) BK/OYaeT B cebs Tpu aTtana:

- pacyeT nnowaan packpbiTUa CKBO3HON TPeLLUHbl A B 3aBUCUMOCTY OT ee ANVHbI;

- pacyeT pacxofia TensioHocuTenss Q yepes nnowasab uctedeHust Al

- onpepgeneHne AnuHbl TpewmHbl 2cLD, o6HapyxuBaemoli no pacxogy QLD = nQ-QO, kak o6paTHON hyHKUUN pac-
xofa Q v niowaan ncreyeHus A.

E.1 PacueTt nsowaan packpbiTUs CKBO3HON TpeLUHbI

E.1.1 PacueT nnowaan packpbiTus TPeLnHbl BbINO/THAIOT C UCMNOIb30BaHNEM:

- BEPUMMLNPOBAHHbIX WHXEHEPHbIX METOAO0B YNpPyronaacTUYecKoil MexaHukn paspylleHus, paspaboTaHHbIX Aas
TOHKOCTEHHbIX TPYy6/UNNNHAPOB;

- yncneHHblx npoueayp MK3 ans nobbix reoMeTpuii, BKIOYasA TONCTOCTEHHbIE TPYObl Masioro gvameTpa.

Ana Tpy6onpoBOAOB KOHTYpa TENOHOCMTENA peakTopa PpeKoMeHAyeTCs NCNo/b30BaTb METOAbl U3 NEepPBON rpynnbl.

E.1.2 Pacyet niowann packpbiTUs TPELLUHbl BbIMOMHAKT A9 pexuma HYS ¢ ncnosnb3oBaHneM MakCUMasibHbIX
3HaYeHU NPOYHOCTHbIX XapakTepMUCTUK OCHOBHOIO MeTanna unu metanna wea. Mpy ux oTcyTcTBUM JONYCKAETCHA UCNONb-
30BaTb 3HauyeHua xapaktepuctuk Rp02 1 Rmpana ocHOBHOro mMeTtanna, npueeAeHHbIX B [11], ¢ noBbiWaKWmMM Koadduum-
eHTOM 1,2. YunTbiBalOT TOMLWMHY CNOA Hannasku (B 3anac).

E.1.3 He yunTbIBalOT UCXOAHbIE CAMOYPAaBHOBELLEHHbIE OCTATOYHbIE HANPSXXEHWUA B CBAPHbIX LWBAX, He nNpoweawmnx
TepMoobpaboTky 1 40 NOABAEHNSA CKBO3HOW TpelnHbl. Mpu NosSiBNEHWM CKBO3HON TpeLyMHbl, AeCTBOBAaBLUME NO TO/LWUHE
CTEHKN OCTaTOYHble HaMNPsXKEHNs CHMMAaKTCA C 6eperos TPeLUyHbl, a BUAHWE nepepacnpeesieHHbIX 0CTaTOUYHbIX Hanps-
XeHwuli B ocTaBwemcs 6e34edeKTHOM CeyYeHnn CBapHOro LUBA Ha MCKPUBMEHME U PacKpbiTUe 6eperos CKBO3HON TPeLYUHbI
He3HauuTeNbHO U NepeKkpbliBaeTca BBEAEHHbIMU KO3dhurLeHTamun 3anaca.

E.1.4 Nnowaab packpbiTUA CKBO3HOM TpewmHbl A aBnseTcsa yHKUMEH NPUNOXEHHbIX HaNPsSHKEHWUA, ANNHbI 1 dhop-
Mbl CKBO3HOI TPELYUHbI, FTeOMEeTPUM TPYObl N MEXaHUYECKUX XapaKkTePUCTVK OCHOBHOIO MeTasna.

E.1.5 Mnowafb packpbiTUS CKBO3HOW TPELLUHbl AMHOI 2C B Tpyb6ax nog AeiCTBMEM MPUIOXKEHHOTO K N0OCKOCTH
TpeLlmnHbl HOPMA/IbHOTO HanpshXxeHus SnB pexume HY3S BbINOMHAKT No hopmynam:

A =a(A.)-y(sMO, (E.1)
No="C=7,54(°")c2, (E.2)

roe 10— nnowagb packpbiTUA CKBO3HOW TPELLMHbI 31IMNTUYECKON DOPMbI A/IMHON 2C B 6ECKOHEYHON NnacTuHe Nog Aei-
CTBMEM 3KBUBAJIEHTHOTO HanpskeHWs 0eqV, ornpefensaemMoro Kak cpefjHee 3HavyeHne NPUIoXKeHHbIX Mo ToLWmMHe
CTEHKN MeMOpaHHbIX HanNpsXeHWi;
5 — BeNnuYMHa packpbiTuA 6eperos TpewmHbl (CM. PUCYHOK 1);
E — moaynb ynpyroctu;
a(A.) — napameTp Tpy6bl, 3aBUCALLMIA OT OPUEHTaLUN CKBO3HOW TPEeLLWHbI:
- 0NA oceBbIX (NPOAOSbHbLIX) TPELUH

a(A)=1 +01A+0,16M12, ecim A<8 (E.3)
PR]
npu oeqv- Sn- atT- -, (E.4)
- ANA KOJbLEBbIX (MONEpeYHbIX) TPeLUH
a(A)=1+0,1176A2 ,ecnn A<5 (E.5)
npn aeqv=Sn=aT+Cb, (E.6)

p — pabouee pgaBrieHne B Tpybe;

R, Ri— cooTBeTCTBEHHO BHYTpPEHHWIi 1 cpedHuii pagunyc Tpy6bl;
t— ToNWMHA CTEeHKu,

y(S) — monpaska Ha pasmep N1acTUYeCcKOl 30HbI:
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npu s V2 J::V (E.8)
win
nis ( owus
y(s) = 1. - (E.9)
V2,
npns =~ A, (E.10)

Gf

roe af=0,5(RpQ2 + RJ.

E.1.6 PacueT nnowagn packpbiTus NPOAOSbHbIX TPEWMWH B KOMeHe BbINONHAWT no cdopmyne (E.1), roe Bmecto
MeMOPaHHOro HanpsxXeHns Sn= aT UCNONb3YIT 3KBUBAJ/IEHTHOE HaMNpsikeHne O , PaBHOE CpefHEeMY 3HAYEeHUI0 OKPYX-
HbIX HaMpsHXXKeHWl Ha BHYTPEHHEW 1 HapyXXHON NOBEPXHOCTU CTEHKM KoneHa. MapameTp a(A) paccuntbiBaloT no hopmyne

oc(A) = aol(")
P(M

aG/(A.) = 1+ 0.181A, + 0,523A,2 npu A5

(E. 12)

yIRt
[1,292-0,0831A-0,0535A2+ 0,011643, BOO/Ib BHYTPEHHETO 06BOAA
[0,860 —0,0143/1,-+0,0412A2-0,0047A3 BAONb HapyXHOro obsoza.

E.1.7 Mo pe3ynbTaTam pacuyeTa CTPOSIT 3aBUCUMOCTb MJIOWAaAN PackpbiTUs TPewwmHbl oT ee anuHbl A = f{2¢), koTo-
pyto 3aTem UCnosb3yoT AN onpejesnieHna pacxoaa TENJIOHOCUTENA Yepes NoLlaib UCTeUYeHUs.

E.2 OnpegaeneHune pacxoga pa6oueli cpefpl

E.2.1 O6uwume TpeboBaHUs
E.2.11 PacuyeT pacxoja TennoHOCUTENA Yepe3 MOCTY/IMPYEMYH CKBO3HYIO TPELLMHY BbIMOMHAKT ANS NapamMeTpoB
cpefibl 1 YyCNOBUWIA Harpy>XeHusi, COOTBETCTBYIOLUNX pexuMy HY3, ¢ ncnonb3oBaHMEM COOTHOLLIEHUS

Q=q COA, (E.12)

rae 0 — WHTEHCUMBHOCTb Teun (yAesbHblli MacCOBbIi pacxoj Yepes eavHULy nnowaan ncTedyeHns);
COA — nnowafb UCTeYeHNsa MPUHMMAKOT PaBHOW Naowaan packpbitus TpewmHbl A (cm. E.1).

E.2.1.2 N'HTEHCMBHOCTb Teun yepe3 CKBO3HYIO TPELLMHY 3aBUCUT OT TepMOAMHaMUYEeCKUX YC0BUIA Ha BXode B Tpe-
LLMHY, TUMNa TPELUNHbI, PackpbITUA ee 6eperos, A/IMHbLI NYTV UCTEYEHUA BAO/b TPAEKTOPUU TPELLUHbI, rMapasBnyecKoro
COMNPOTUBNEHNS MOTOKY, 3(PDEKTOB TPEeHUs, APYrMX MOPIONOTMYECKUX NapamMeTpoB TPELLMHbI, B/MAIOLWMX HA CKOPOCTb
ncreveHus.

E.2.1.3 Ans KaxAoro ciayyas MCnosib3yrTCcs CBOM MOLENN UCTEYEHUS M METOAbl pacyeTta, y4uTbiBarlWmMe 0CO6EeH-
HOCTW COCTOSIHUA ucTekatoLel cpedpbl, adeKTbl TPeHUs, reomeTpuyeckue napameTpbl TPELMHbI.

E.2.1.4 nAa nosyv4eHna HavMeHblUero pacxoja Teun PeKkoMeHAYeTCsA BbIMOMHUTL pacyeT C UCMOob30BaHNEM pas-
HbIX METOL0B M BblGpaTh TO PeLleHne, KOTOPOoe faeT HaMMEHbLUY CKOPOCTb UCTEYEeHUs.

E.2.2 OgHoha3HOe ncTeveHne HeJorpeToli Boabl

E.2.2.1 MaccoBblii pacxof Teun onpefensercs 3aBNCUMOCTbIO

Q = CD(pOpOf "TiWL, (E.13)

rae Q — MaccoBblii pacxof TENOHOCUTENA Yepes TPeLLHY;
CO0 — Ko3hhULMEHT pacxoaa, yUnTbiBatoLwmii TpeHUe;
pO v p0— COOTBETCTBEHHO AaBMEHME U NIOTHOCTb BOAbl HA BXOAE B TPELLMHY;
W — cpefHasa wunpnHa TpewuHbl (CM. pUcyHok E.1);
L = 2c — AnvHa TpeLuHbl BAONb CPEAVHHONM NOBEPXHOCTU.
[Ana TpyGbl CPEAHIO LUMPUHY TPELLMHbI ONpeaensioT no opmyne

(E.14)

Wi = K Wex (E.15)
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roe Wjn, Wex— LumpuHa TpeLivHbl Ha BXO4e B TPYOY M Ha BbIXOAE W3 TPYObl, COOTBETCTBEHHO;
Ajn, Aex — nnouwiasib TpPeLHbl Ha BXoAe B TPyOYy 1 Ha BbIXO4e W3 TPYObl, COOTBETCTBEHHO.
3HaueHuss napameTpoB Ajn 1 Aex onpeaensaioT Yepes naowanb PackpbiTUs CKBO3HOM TpewuHbl A

2
An —ABL. Aex —AREL, (E.16)
R2 R
RO, R, Ri — HapyxHblli, cpefHuUiA 1 BHYTPEHHWI paguycl Tpy6bl COOTBETCTBEHHO.
E.2.2.2 [ina onpepenexus koathdmumneHTa pacxoga CO npefBapuTesibHO paccyuTbiBalT KOIAPULUUEHT TpeHus f,
napameTp pacxoxfeHus TpewmHsl d n koaddurumerTa notepu Ha TpeHune F.
KoathduuneHT TpeHns onpefensoT 13 COOTHOLIEHUSA

-2
f= 3,641 -2,636 (E.17)
roe p — WepoxoBaToCTb NOBEPXHOCTU TpelmHbl (cM. E.2.4).
MapameTp pacxoxneHusi TpewnHbl d paccumTbiBaloT No hopmysne
_ Wex-Woin E.18)
2W
KoathpuuymeHT notepu Ha Tpennn F paccuuTbiBaloT no dpopmysne
F= (E.19)

rae a— rnyérHa TpeLuHbl, NpUHMMaemMas paBHON TOJMLMHE CTEHKM t.
KoadpcpuumneHnT pacxoga CDonpefensitoT U3 COOTHOLUEHWUIA

04@-d),ecmd>0 F<P

M 3 ,ecmd>0 A <F<R

1+ (2F °°
(1-¢/2)
ecmd>0 F>FR2
E.20
1. FPexn |l + (2F)05 -k (£20)
co - - v Po/
(i-d 2)
min 0,4; 0,6(1 +d), ,ecrm d <0, F<PR2
1+ (2F)*°
(2-C/2)
ecrm d>0, F>FR2
0,5
1+ (2F)*’5-k

roe pO, pex— COOTBETCTBEHHO BHYTPEHHEe AaBfieHne Tpybbl N BHELLHEEe AaBfeHue;
napameTpbl FA F2 1 K onpegenstoT U3 COOTHOLLEHWIA

A _
(1-d) 1 L 05N

a=(15+232 R= PeX 3 (1-cf) s:x

g3
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E.2.3 [Byxha3Hblii NOTOK NCTEYEHUs

E.2.3.1 na onpegenexHns pacxoaa AasyxdasHol (napoBOAsiHOW) cpeabl, Yepes y3KniA NPOTSXKEHHbIW KaHan UCMonb-
3yHOT YpaBHEHNe TepMoANHaMUYEeCKOro paBHOBECKS TOMOreHHOro NnoToka

1

e = ° (E.21)
ACMAC
A 1.
YoPc
Pc+Pe+Pa+Pf +Pk+Paa~Po = °- (E.22)

roe Gc— MacCoBblil pacxof, Ha eavHULy nnowaau;
pc— abconoTHOe AaBfieHne Ha BbiXoAe TpeluHbl, MMMa;
pe— notepu AaB/fieHuns, Bbi3BaHHble COMPOTUBNEHNEM Ha BXOAe B TpeluHy, MMa;
pf— noTepu faBneHus, Bbi3BaHHbIE TPEHWEM B KaHasie TpewuHbl, MMa;
pa— notepu fasfieHus, Bbl3BaHHbIE YCKOpPeHNeM notoka, MMa;
Paa— noTtepu faBneHus, Bbi3BaHHbIEe U3MEHEHMEM NNOLWaAn TPELLUHbI Ha NyTyu notoka, MMa;
pK— notepu AaBfeHus, Bbi3BaHHble HaMYMeM BbICTynoB (NOBOPOTOB Ha 90°), MMa;
p0— abconoTHOE AaBneHne Ha BXoge B TpelwmHy, MMa;
yO— K03dh(pMLUMEHT N303HTPONNYECKOTO PacLUMpPeEHUS;
VoG vLC— yaenbHble 06beMbl Napa M XUAKOCTU Ha BbIXOA4E U3 TPELLMHbI;
Xc, XE— xapakTepucThkn HepaBHOBECHOIO W PaBHOBECHOIO KayecTBa CMecu
\

-0,0523
X, =JVIXE 1-e

\%

roe XE=

_\(20Xc, ecnn XE < 0,05

<= , (E.23)
1 [1, ecnm XE >0,05

roe La— npoTseHHOCTb KaHana;
Dh = 4AexIPex— rugpaBnuyecknii guameTp KaHasia Ha Bbixode U3 Tpy6bl, onpeaensitowmii COOTHOWEHNE MeXAay Mio-
LWaablo NonepeyHoro cevyeHms kaHana Aex v nepumeTpoM ero CMOYEHHOl NoBepxHocTh Pex;
SO— 3HTpoNus BoAbl HAa BXOA4E B TPELLUHY;
SQC— 3HTPOMMA HaCbIWEHHOTO Napa Ha BbIX0Ae U3 TPeLUUHbI;
SLc— 3HTpoONMA BOAbI HA BbIXOAE W3 TPELLMHbI.
E.2.3.2 MNoTepu faBneHus, Bbi3BaHHbIe CONPOTUBMIEHNEM KPOMOK Ha BXOZEe B TpeluuHy, onpeaensaiT no opmyne

Gaqviq
Pe 2C
9 (E.24)
JO,95, ecnn COD <0,15
[0,62, ecrn COD > 0,15’
roe GO— mMaccoBbIl pacxof vyepes eguHuLy Nnolaan Ha BXOAe B TPeLLUHY;
VL0 — yaenbHblli 06beM HACbIWEHHOM XUAKOCTU NpU BXOAHOM AaBfeHuu;
COD — packpbiTue 6eperoB TpeLyuHbl.
E.2.3.3 NoTepn gaBneHus, Bbl3BaHHble TPEeHWEM, ONpeaenstoT no dopmyne
(E.25)
roe G — cpefHuii MaccoBbI pacxos XUAKOCTU Ha eAuHULY naowaau;
X — ocpefHeHHble CBONCTBA XUAKOCTU;
VL, vg— cpefHuin 06beM HacCbILWEHHOrO napa 1 X1AKOCTU Npu cpedHeM AaBfieHUMN BHYTPU TPELLUHBI;
4 — LepoxoBaToCTb NOBEPXHOCTU KaHana (cM. E.2.3);
f— koappmumeHT TpeHus, onpenensiemsiii N3 COOTHOLLEHUS
1-2
Dh
f = Qilog +Co (E.26)

Cl=2, C2= 1,74 npn Dh\i > 100;
C1=3,39, C2=-0,866 npu D/¥g < 100.
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E.2.3.4 MoTepn AaBfeHus, Bbi3BaHHbIE HA/IMUYMEM BbLICTYNOB, ONpeaensioT no gopmyne

(074
[(1-X)vt + Xv9], (E 27)

rae en— KoagULUMEHT NoTepb Ha eAUHULY ANUHLI NPW 33aHHOM TUNE TPEeLUHbI.
E.2.3.5 MoTepu AaBfeHus, Bbi3BaHHbIE YCKOPEHUEM MOTOKa, onpeaenstoT no gopmyne

Pa ~ &T](1—Xc)VAc + XcVgC—vLeJi (E.28)

rae GT — cpefgHuii MaccoBbIil NOTOK ABYX(a3HOW cpeabl Ha eauMHULY NaoLLaau.

E.2.3.6 MNMoTtepn gaBneHns, 06ycnoBfeHHble N3MEHEHNEM NJIOWAaAM KaHasa, onpeaensoT no popmysne

Paa ~ (E.29)
rae Aj— nnowaabs nonepeyvyHoro ceveHnst TpeLyHbl, onpeaensiemMasi M3 COOTHOLLEHNS

A =An+" I._ah{Aex~Ain) . (E-30)

E.2.3.7 s HaxoxAeHus yAenbHOr0 MacCcoBOro pacxofa [Byx(a3Hol NapoBOAsHON cpefibl Yepes NocTyMpyemyto
CKBO3HYI0 TPEeLMHY peLiatoT HenuHeliHble ypaBHeHust (E.21 1 E.22) oTHOCMTENbHO Hen3BecTHbIX GCu pc.
MaccoBeblii pacxof napoBoAsHoli cpedbl Q onpeaensaoT U3 COOTHOLWEHUS

0=G cAex (E.31)

E.2.4 Mopdonormsa TpewnHbl
Mpwn onpefeneHnn MHTEHCUBHOCTU UCTEYEHUA UCMOMb3YIOTCA Takme Mopdosiornyeckne napamerpbl TPeLnHbl, Kak
LIepoxoBaToCTb NOBEPXHOCTN KaHasia p, YMC/0 NOBOPOTOB Ha 90° B TpaeKkropuu Teun Nt n OTKJIOHEHWE TpaekTopuwn Mno-

N La
TOKa OT NPSIMOSIMHEHOro HanpaBieHust (OTHOLWeHne — ).

E.2.4.1 llepoxoBaToCTb NOBEPXHOCTM KaHasa p onpegensioT no gopmyne

M- 0< A < 0
Mg
v e MM COD g cacao; (E.32)
9,9
' My Mg
Nb_ COD>1Ov
Mg

roe pL— nokanbHasi HEPOBHOCTb MOBEPXHOCTU KaHana;
pG— rno6anbHasi LWepoxoBaTOCTb NMOBEPXHOCTU KaHana;
COD — packpblTue TpewumHbl (cM. pucyHok E.la).
E.2.4.2 Yncno noBopoToB Ha 90° B TpaekTopuu Teun nt, COBepLUaemMblX MOTOKOM XUAKOCTW MpU NPOXOXAEHUN ye-
pes TpeLynHy, onpeaensioT creaylmMm o6pa3om:

o< N < 0,1
Mg
= om0 01 0)1<224<10; (E.33)
5 vy Mg
COD
°.1%. > 10,
Mg

rae Nt — nokanbHoOE KOMM4YecTBO NOBOPOTOB.
E.2.4.3 OTHOLWEHMe NPOTSXKEHHOCTW MOTOKA K TOMMHE CTEHKM Tpy6bl onpeaensoT no opmMyne

34



FOCT P 58328—2018

K+ n C’\?g 0.1
) cop coD
Koy, HE*L-KC 01< < 10; (E.34)
9.9 Mc Mg
cop
Kr. > 10,
Mg

roe La— dpaktuyeckas AnvHa nyT NOTOKa;
KG KgH — c00TBETCTBEHHO KO3(h(PULMEHT OCHOBHOIO OTK/TIOHEHMSI Y KOIR(PMUMEHT OCHOBHOIO OTK/IOHEHUS C Yy4E€TOM /10-
KauslbHbIX OTK/IOHEHWIA TPAeKTOpUM Pa3BUTUSA TPELLMHBI OT NPSIMOIMHENHOTO NOJIOXeHUs (CM. pucyHok E.1 6).

Mg

Mpw 6onbLiom 3HaveHun COP

a — rno6asibHasi U NoKasibHash LepPOX0BaTOCTb MOBEPXHOCTU TPELLMHDI;
6 — OTK/IOHEHME TPAEKTOPUN PA3BUTUSA TPELLMHBI OT MPSMOIMHENHOMO NyTU

PucyHok E.1 — CxemaTunyHoe n3obpaxeHne mMopthonornm TpeLymHbl

E.2.4.4 3HayeHnsa MopoaorMyecknx napaMeTpoB TPELMH C pa3/IMyHbIM MEeXaHU3MOM pas3pyLlleHunsa B CTasisax nep-
JINTHOTO W ayCTEHUTHOIO KNaccoB npveefeHbl B Tabnuuax E1 n E.2.

Ta6nuya EJI1— PacueTHble 3HaYeHWUs1 MOPPO/IOTMYECKUX NapamMeTpoB TPELWWHbI B CTaNsaX Nep/nTHOro kiacca

M. - ntlL,
MexaHu3Mm Jerpagaumm Cpepa - &’EM w1 AGHL
8 33 6 1,06 1,02

YcTanocTHas TpewjmHa B KOHTakTe ¢ Bogoli  [ByxcasHas

MpumeuvyaHune — [N NoAHANMABOYHbIX TPELMH, HE KOHTAKTUPYIOLLMX C BOAONK, 3HaueHue Nl npuHumaioT

pasHbIM 2 (MM-1)

Ta6nunuya E.2— PacyeTHble 3Ha4eHMss MOPOIOrMYECKNX NapameTpoB TPeLuHbl B KOPPO3MOHHO-CTOWKUX CTansx

ayCTEeHUTHOro Knacca

M- -

MexaHu3m gerpagauuu Cpepa MKV '\';/EM v 1 KGH *G
YcTanocTHas TpewmHa B KOHTakTe ¢ Bogoin  [iByxdasHas 8,9 40 6 1,06 1,01
4,7 80 14 1,33 1,07

Koppo3noHHasa TpewmnHa MKPIMH [ByxcasHas

35



FOCT P 58328—2018

E.2.5 VicTeueHne octporo napa
E.2.5.1 YpenbHblli MaccoBblii pacxog OCTPOro napa npv ero UCTeYeHMn Yepes Kpyrioe OTBEPCTNE B TOHKOM CTEHKe
onpefensaeTca u3 ypasHeHus
5 K+V1

(
2K x
o POPO(PHV fan (E.35)
[P O) l pold
K y
roe y — KoahduumneHT pacxofa napa, XapakTepusyloLluii KOM4YecTBEHHOe OT/IMYMe pacxoja peanbHOro napa yepes
Manblii TmapaBaAMyecknii KaHas OT pacxoda MAeasnbHOro rasa, T. €. YYUTbIBAOLWMI BANSHUE CKaTua CTPyu napa v
CKOPOCTW Mapa Ha BXofe B Masioe OTBEPCTUE;
p0— paBneHve napa BHyTpu Tpy6onposoga, MMa;
pPH — OaBJIeHNEe CHapyXu, Kyga npovucxoaut ucrtevexve, MlMa;
pO— N/IOTHOCTbL OCTPOro napa BHYTPU TpyObl, Kr/m3;

K = — — aguabaTnyeckas NOCTOsIHHAS mapa npu 3aAaHHoi TemnepaType;
Y

Cp — u3o06apHas Tenn10eMKocTb, KIX/(K-Kr);
CV— M30X0pHasa TenN0eMKoCTb, KIx/(K-Kr).

KpuTuyeckoe OTHOLWIEHWE AABNEHUs — = (Zr, Npy KOTOPOM MCTEYEHUE OCTPOro mapa (MAaeanbHOro rasa) fo-

CTUraeT CKOpoCTU 3BYyKa, onpegendaetca 3 COOTHOLWeHUA

<e 3 6 >

E.2.5.2 B 3aBMCMMOCTW OT BeNYUHbI = p BO3MOXHbl pas/inyHble cLueHapun npouecca UcTevyeHnsa napa:
[Po)
- NOAKPUTUYECKMIA NN [03BYKOBOI NpoLecc NCTeYeHns npyu Masiom nepenage AasnexHusa Pkp< p < 1. B atom cnyyae
yAenbHbIli MacCoBbIl pacxof OCTPOro napa onpegensietcs cootHoweHuem (E.29);
- HaJKpUTUYeCKUiAi NNy CBEPX3BYKOBOW npouecc ncrteveHnss npu 6onbluom nepenage AasneHus 0 < p < pkp. B atom
c/ydae MaccoBblli pacxog OCTPOro napa onpeaensietcs ypaBHeHWeM

( 2 K+
2K (2yu (2
90=7.ix “iporo ) 4 U +1J
Vv \ /
- KPUTMYECKNIA MpPOLECC UCTEeYEeHMs napa CO CKOPOCTbH 3BYKa MpU KPUTUYECKOM nepenage OaBNeHus p = PKp.
B aTOM cnyyae mMaccoBbIii pacxof OCTPOro napa onpegensercs ypaBHEHUEM

(E.37)

( 2\
2K (2 Jlk1
Qo sy (E.38)
% K-1P8Po U +IJ
| A /
E.2.5.3 KoadhchmumneHT pacxoga napa y onpefensietcsi us ycrioBus:
y =), (E.39)

rae go— Koa(huLMEeHT CKOPOCTM NUCTEYEHUS Napa, KOTOPbINA, Kak 1 B C/lydae UCTEYEHUS HECXKMMAEMOWN XUAKOCTH, 3aBUCUT
oT uncna PeiHonbaca.

Mpn ncteyeHun napa n3 Masioro OTBEPCTUSA B TOHKON cTeHke (6osbline yncna PeiiHonbaca) koadpdpuuymneHT = 0,98;

“1— KO3(hhNLUMEHT CxaTns MoToka napa, 3HauyeHWs KOTOPOro Mpu NCTEYEHUU napa U3 Masioro OTBEPCTUS B TOHKOM
CTeHke 3ataby/iMpoBaHbl B 3aBUCUMOCTU OT BENUUYUHBI P.

[na rnaBHbix naponposogoB 650koB AC npu p < Pp (M = 281 — 285 °C, p0=6,7—6,9 MlMa, pH=0,1 MMa n
p0 = 34—35 kr/mM3) NpUHMMaeTCs, YTO UCTEYEHNEe OCTPOro napa NPoMCXoauT NPU KPUTUUYECKUX YCNOBUAX C UCMOJIb30BaHU-
em 3aBucumocTu (E.38), npy KOTOPbIX BENNUYUHLI K, b 1Yy cocTaBnsatoT: K= 1,13— 1,14, d =0,74 ny =0,725.

E.2.5.4 MaccoBblii pacxof OCTPOro napa Yyepes ycTasloCTHYH TPeLMHy onpegensatoT no dopmyne

Q=CH"A, (E.40)

roe Cd= 0,4 — cymMmapHblil K03hMLMEHT CONPOTUBNIEHNS pacxody napa Yepes y3Kyl YCTasIoCTHYH TPELLWHY B yrnepo-
OUCTOW cTanu (MPUHAT B 3anac);
A — nnowaab packpbITUA TPELLUHBI.
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E.3 OnpegeneHue oinHbI NOCTY/IMPYEMOL CKBO3HOW TPELMHbI

E.3.1 OueHuBaloT pe3ynbTaTbl onpegeneHma pacxoga pabouein cpefbl Q yepes NOCTYNPYEMYHO CKBO3HYIO TpeLuu-
Hy B cooTBeTCTBUMN ¢ E.2.1—E.2.4.

E.3.2 CTtposT rpacduk 3aBucumoctn pacxoga Q OT AMIMHbI CKBO3HOWM TpeLmHbl 2C.

MocTynupyemomy pacxoay ¢ obHapyxnsaemoin Teubto QLD=nQ QO Ha rpadmnke Q = Q (2¢) cOOTBETCTBYET 3HAYEHNE
NCKOMOI TpeLwnHbl gnnHon 2cLD.

E.3.3 PacueTHylo ANVHY TpeLLMHbl ONpeaensoT U3 cnenyLlero ycnoBus:

Q(2dld) - Qld- (E.41)

E.3.4 BbINOMHAKT aHannM3 ctabunbHOCTU nocTynnpyemoii no pacxogy QLD TpewmHbl gnvHoi 2clD B cooTBeTCTBMM
c 7.4.2 n npunoxernnem [.

E.3.5 Pe3ynbtatbl aHanusa TMP ygoBNeTBOPSAOT KPUTEPUIO CTABU/IbHOCTY NOCTY/IMPYEMOI CKBO3HOW TPELLMHbI Npu
BbINOJ/IHEHUN YCOBUSA

2clD<— rpen>18. (E.42)
Ny
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MpunoxeHune X
(pekomeHayemoe)

MeTof rpaHUUYHbIX pacyeTHbIX KPUBbIX

XK.1 Ona npoektupyembix 6510koB MPK, ncnonslyemas gnst oueHkn TIP npUMeHNTENIbHO KO BCEM OKPYXXHbIM CBap-
HbIM LIBaM MO BCeli ANUHE TpPy6onpoBOAOB, MO3BOMSET AO BbIMNO/IHEHWUA MNPOYHOCTHOrO OBOCHOBAHWA BK/IOUUTHL pac-
cMmoTpeHue TIP B npouecc NpoekTMpoBaHus TPy6OMnpoBOAOB W BbISABUTb KPUTUYECKME CEYEHUS, e He BbINOSHAKTCA
pacuyeTHble kputepuun TIMP. BHeceHne n3meHeHuli B TPACCMPOBKY M pasMeLleHre onop TpybonpoBoAoB No pesysbraram
ynpexgatouiein oueHkn TP ewe Ha cTaguy NpOeKTUPOBAHWA MO3BOJSET CHU3UTb MakCUMalbHble pacyeTHble Hanpsxe-
HWA B KOHTPOJIbHbIX 30Hax W B pe3ynbTare yA0BAETBOPUTb pacyeTHbIM KpuTepuam TMP. [Ana geicteytowmnx AC aHanus
TIMP ¢ no3uuwnii MPK Takxe No3BonseT HaWTu cnaboe 3BeHO B TPy6ONPOBOAE OTHOCUMTENBHO KO3 hMLMeHTOB 3anaca.

.2 TPK paspabaTbiBaloT 415 ka0 BeTKM Tpy6onpoBoAa, BbINOSHEHHON U3 O4HOrO copTameHTa Tpy6 (BHYTpeH-
HWIA AnaMeTp, MUHUMasbHas TOJLWMHA CTEHKW), UMeIoLWen oAuHaKoBble CBOMCTBA OCHOBHOrO MeTasinia W aKkcnayaTupy-
ouwenca B pexume HY3 npu oanHakoBom pabouyem gaBneHmm n temnepartype. YyscTButenbHocTb QO ana CKT Takke
[0MKHa 6bITb ycTaHoBNeHa [6.2.3 (npunoxenusa B)]. Jloboe nameHeHne B 3TUX BXOAHbIX AaHHbIX NOTpebyeT pas3paboTku
HoBoW PK.

XK.3 I'PK paspabaTbiBaeTca nyTem BBeAEHMA Cefyowmx 3anacos:

- k0ahppmumeHT 3anaca NQHe MeHee 5 Ha 3HavyeHme QO (Hanpumep, Q0= 3,8 Kr/MUH);

- KOadhhuuMeHT 3anaca rnc He meHee 1,8 Ha pasmep TPeLLMHbI.

XK.4 MyHMMYM gBe pacuyeTHble TOUkM TpebytTca ansa noctpoeHus MPK B Buge npsiMoii NMHMK, s yero Heobxoam-
MO BbINONHWUTL ABa pacyeta. OfHY TOUKY BbIGMPAKOT MO YC/I0BUIO NpeanonaraemMoro HU3KOro HanpsxkeHus usrmba ob'y
OPYrylo TOYKY — 0 YC/IOBMKO BbICOKOTO HanpskeHust narnba o2y

XK.5 Mpu BbIGpaHHbLIX KO3ghdmumeHTax 3anaca nQ 1 NC UCNONb3YIOT crieayoLwyo npoueaypy noctpoenns MPK gns
aHanusupyemoro Tpy6onposoga:

-4NSA onpefeneHns KoopauHaT HavanbHol Toukn 1 ana MPK ¢ HU3KMM HanpskeHnem u3rnba ob® paccuuTbiBaloT
oceByt cuny Nz ot gelictBua pabouero gasneHusa p npy HH 1 cOOTBETCTBYOLLEE OCEBOE HAMNpPsXeHue 0T, HopManbHoe
NI0CKOCTM ceveHuss Tpy6bl Mo cregyowum dopmMmynam:

Nz = pnRf, (K.1)

0K.2)

roe F = 2nRt — nnowagb nonepeyvyHoro ceyeHuns Tpyosbl;
Rj, R — cooTBeTCTBEHHO BHYTPEHHWIi 1 CpeaHWii paanyc TpyGsl;
t— TonwmHa CTeHkn Tpy6bl.
MpuHMMalOT HeKoTopoe NPOU3BOJIbHOE Masioe 3HauyeHWe HanpsKeHus n3rmba, HKe OXMAAaeMoro M3 pacyeTta Ha-
NPsHKeHWin, HanpyMep Ob,™ = 10 MMMa, 1 BbIYMCNAT COOTBETCTBYOWMIA n3rnbawowmnii MoMeHT Mb

‘1) - OK.3)

roe WM = TiR2t — mopynb conpoTUB/IEHNA U3TMGY NONEPEYHOro CevyeHus Tpy6bl;

- ucnonb3ysa 3HadyeHns Nzuv Mb,™ unnm oTu ob™ B COOTBETCTBMM C peKOMeHZaunsamMmn npunoxeHusa E paccuntoiBatot
pasmep CKBO3HOI TpewmnHbl 2cLDMy Teub yepes koTopyt B NQpas 60nblue, YeM YyBCTBUTEbHOCTL QO;

- BbIMOJTHAIOT @aHaNn3 cTabunbHOCTM NOCTY/IMPYEMOI OKPYXXHOW TPeLLUHbl B COOTBETCTBMM C peKOMeHAaunamm npu-
NoXeHns [, coxpaHsisi NOCTOSAHHBIM 3HauyeHne cunbl JIX (MU HanpsxeHus aT) U Bapbupys NprKNagbiBaemblii nsrnbato-
WuiA MOMEHT Mb (MM HanpskeHve Ob) TakuM 06pa3oM, YTO6blI onpeAennTb NpefernbHblli pasMmep TpeLLMHbl 2CC, KOTOpbIN
JomkeH 6bITb B MC pasa 60nblue pasmepa TpewuHbl Teun 2cLD.

M3 aHanu3a cTabunbHOCTU TpeLmHbl AAnHoi 2cch j = 2cLDMyNc BbIYNCAAIOT NpefenbHblil n3rnbalowmnii MOMeHT
4y , max(i) n cooTBeTCTBYOLWEE NMpefesibHoe HanpshkeHne nsrnba ob max’j;

- onpefenslT HOpMasibHOe HanpskeHne SN u MakcMManbHoe HanpshkeHne Smax*) (cm. B.2.10) u HaHOCAT ux
3HaueHus Ha rpadovk MPK B Buae koopauHat Touku 7 (Smy 5T1aX(,4), kak nokasaHo Ha pucyHke X.1;

- aHasIorTnyHble Larn BbINOMHAT A1 OnNpefesieHnsa KoopAuHAaT TOYkM 2, BbiGpaB 60/lee BbICOKOE 3Ha4yeHue Ha-
npshxeHns marnba cb2), Hanpumep 100 MMa. MameHeHne mexgay koopAauHaTtamy Touek 7 1 2 MPOUCXOAMT B pesynbrate
60/51€ee BbICOKOTO npefensHoro usrnbaruiero MmomeHta MbTax(2) u cooTBeTCTBYOLLETO NPeAebHOT0 HanpshXeHne usrnba
“b,Tax(2)’

- NpAMasn NMHUA Mexay Toukamu 71 2 ecTb NUHelHan annpokcumaumsa MPK (cMm. pucyHok XK.1). ns nonyyeHus 60-
nee TOYHOWN pacyeTHOW KPMBOIN MeXAay 3TUMK Toukamu, 3TW Larm MoryT NOBTOPATLCA A8 psfa NPOMEXYTOUHbIX YPOBHeN
HanpsxeHua nsrmba ot 10 go 100 MMa.

.6 3HauyeHns cymmapHbIX OCEBbIX HANPSHXXEHUA Sn i Smax Ana kaxgol Toukn MPK paccunTbiBatoT no chopmyne

0K.4)
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roe npy NOCTOSAHHOM 3HauveHuu oceBol cuibl Nz 3HayeHus Sn v Smex onpefensT COOTBETCTBEHHO MpU mM3rmbatowem
MomeHTe Mbu MbTax.

XK.7 BenuuuHa Sn Heobxoanma N onpefenieHns pacxoa yTeuku yepes NocTy/IMPYyeMyo CKBO3HYH TPeLLnHy npu
HH, BennunHa Smax— gna onpeaeneHns npeaenbHon AnnHbl CKBO3HOW TpewnHbl npu MPH B pexnve HY3+MP3 B cooT-
BeTcTBUM C B.2.4— B.2.7, B.2.10 (npunoxeHue B).

>K.8 na oueHKn NpUrogHOCTM aHan3Mpyemoro TpybonpoBoga pacyeTHbIM KpuTepusam TMP cnegyeTt Ans kaxaoro
pacuyeTHOro ceuyeHus (CBapHoOro LwwBa) TpybonpoBofa paccumTarb 3HaYeHMs Snu Smax COOTBETCTBEHHO AN YC/I0BUIA Ha-
rpy>xeHus B pexnmax HY3 n HY3+MP3. HopmanbHoe HanpskeHne Sne pexume HY3D 1 MakcumanbHoe HanpshkeHne Smax
B pexume HY3+MP3 onpeaensiT U3 aHanmMsa HanpshkeHuid ans Bcero Tpybonposoga [B.2.2—B.2.3 (npunoxeHue B)].
[anee Toukm (Sn, Smax), paccumTaHHble no popmyne (XK.4) Ana Kax[oro CBapHOro COeAnHEHNUs, NoMeLaT Ha rpadumk
PK 1 oueHuBaloT pesynbrarthl.

X.9 Ecnu BbibpaHHas pacyeTHas Todka (Sn, Smax) HaxoguTca nog MPK, To gaHHoe ceyeHue (CBapHOe COeAuHEHUE)
TpybonpoBofa yAoBNeTBOPSeT pacyeTHbIM kpuTepuam TIP. Takas npoBepka BbINOMHAETCA A1 BCeX CeYeHwuld, rae Ha-
npsbxeHve Sn npesbiwaet 50 MMa. Ecnm xoTa 6bl 04Ha Touka, COOTBETCTBYOLLAA KakoMy-nbo ceveHuto Tpybonposoja
c KoopanHatamu (Sn, Smax) HaxoguTcsa Bblwe PK, To Tpy6onpoBog B LEesIoM He MOXET ObiTb KBaMPUUMPOBaH A48 Npu-
MeHeHua TI1P

>K.10 B kayecTBe npumepa Ha pucyHke XX.1 cymmapHOe oceBOe HanpsxeHue B TpybonpoBoAe AN pacyeTHOoro
ceueHusi A, npeacTaBneHHoe Toukoli A ¢ koopauHatamu (Sn, Smax)A, ya0BieTBOpPSET pacyeTHbIM KpuTepusim TP, B TO
Bpems kak Touka B c koopanHatamu (Sn, Smax)e , HO yxe Ana Apyroro 60see HarpyXeHHoro B pexume HY3 coBMeCTHO C
MP3 ceueHuss B He yaoBneTBopsieT pacyeTHbIM Kputepusam TP,

XK. 11 AHanus pacnosioxeHus Tovek (Sn, Smax) 418 BCEX pacyeTHbIX CEYEHUIA Kaxaoro Tpy6onpoBoga OTHOCUTEb-
Ho M'PK no3BonsieT 04HO3HAYHO onpefeninTb Hanbosiee onacHble y4acTku U CBapHble COeAUHEHUS B aHaIN3NpyeMom Tpy-
60npoBoAe OTHOCUTENIbHO BbINOAHEHUS ycnosuid TMNP ¢ HarnagHoW OLEHKOW MCNofb3yeMbiX B pacyeTe KoadhuuneHToB
3anaca.

0 50 100 150
HopmanbHoe HanpsbkeHve Sn, MMa

PucyHok XX.1 — JInHenHaa annpokcumaunsa tunuyHoi MPK

39



FOCT P 58328—2018

MpunoxeHve U
(pekomeHayemoe)

O60CHOBaHME LLeNIOCTHOCTU TPYGONPOBOAOB MPU HA/IMUMK 3KCM/TyaTaUUOHHbIX AeeKTOB

.1 MNpumeHeHUsa noaxoaa KOHUENUUN «Tedb nepes paspyLueHnem»

.11 MpumeHeHne nogxoga TMP gna Tpy6onpoBoA0B KOHTYpa TensioHocuTens gelicteytowmx 6nokos AC, nog-
BEPXEHHbLIX KOHTPO/IMPYEMbIM MexaHu3MaM ferpajauuu, cnefyeTt paccMaTtpmBaTtb Kak O4HY U3 KOMMEHCUPYOLWMX Mep Mo
o6ecneyvyeHno KOHCTPYKLUNOHHOM LLe/IOCTHOCTY aHanmM3nmpyeMbix Tpyb60npoBoA0B, KOTOpas A0/KHA NOATBEPANTb BO3MOX-
HOCTb ganbHeliwel 6e3onacHoii akcnayaTtaumm 6noka AC.

1.1.2 Mpu BbIABNEHNM B NpoOLEecce 3KcnayaTauum HeyuTeHHbIX B MPOeKTe cneunmduyeckmx Harpysok Ha Tpy6onpo-
BoAbl (cm. 5.2.3) unn mexaHnsmoB gerpagaunn (cm. 5.2.4) cnegyeT NpoBecTU AONONHUTE/IbHOE pacyeTHoe 060CHOBaHue
cueHapus TMP 1 B utore nokasatb, YTO OHU HE OKa3blBaOT CYLLECTBEHHOTO B/IMAHUA HA OLEHKW CTabusibHOCTU MOCTY/Nu-
pyeMoil CKBO3HOI TpeLLMHbl U NMpefenbHOro NoApoCcTa HayaslbHOrO CKPbITOro AediekTa, a Takke Ha BbIMOJIHEHHYI0 paHee
OLeHKY pe3y/ibTaToB AeTePMUHUCTCKOro 060cHoBaHMA TMP B yacTu y[0BNETBOPEHUA pacyeTHbIX KPUTEpMeB B COOTBET-
CTBUU C 7.4.2—7.4.3 Npn yCNOBUN BbINOSTHEHUSA PE3EPBHbIX NPUHLUNOB 6)—Tr) 5.1.3 1 € y4eTOM NpeanpuHATLIX KOMMEHCK-
pylowmx mep cornacHo 5.2.5 n nepeuncnexuto a) 5.2.2.

1.1.3 Ecnn ykasaHHasa B 11.1.2 gemoHcTpaumsa TIP HeBO3MOXHa, TO A0/DKHbI 6bITb NPeayCMOTPEHbl KOPPEKTUPYHO-
e MeponpuaTUA, Hanpas/ieHHblE Ha CHVXKEeHWEe BNUSAHUSA 0OGHapyXeHHbIX MEXaHM3MOB Aerpagauun n/mnm cneunduye-
CKMX HarpysoK 0 NpMemMIeMOoro ypoBHS.

1.1.4 Ecnn koppekTtupyowme meponpusatna no U.1.3 Hepeanndyembl Mo TEXHUYECKUM WU SKOHOMUYECKUM Mpu-
YnMHaMm, TO Takue MexaHu3mbl gerpajgaunn wam cneunduyeckne Harpysknm [OSIHKHbI KOHTPOMPOBATLCA CUCTEMAMU MOHMK-
TOPUHra yC/I0BUIA aKcnyaTaumm, HepaspyLllalLlero KOHTPONSA COCTOSIHMA MeTanna U 06HapyXeHus Teyei, a pesynbTatbl
KOHTPONS — Yy4YuTbiBaTbCA B 060CHOBaHMM cueHapusa TIMP npu hopMMpPOBaHMM UCXOLHbLIX AAaHHbBIX NO CKOPOCTAM nogpac-
TaHWs e ekToB C OLEHKOW pacyeTHOW reomeTpun NOCTy/IMPYEeMbIX HaYalbHbIX TPELLMH.

1.2 MpepoTBpalleHrie pa3pbiBOB ayCTEHUTHBIX TPYGOMNPOBOAOB NPU HANMNMUun AedekToB

1.2.1 MogudumumpoBaHHas metogonorua TMP (cm. 5.2.5), Bkioyas MeToAbl MEXaHUKN paspyLlLIeHns, Hasmune 4yB-
cTBuTeNbHOM CKT, MOXeT UCNob30BaThCA AN NOATBEPXKAEHUSA KOHCTPYKLMOHHOW LenocTHOCTU Tpy6onpoBoAOB, NOTEH-
LManbHO NOABEPXKEHHbIX HEMPOEKTHbIM MexaHu3Mam MOBPEeXAEHWUN, BbIBASEMbIX NPU 3KcnayaTaumu, B 4aCTHOCTU Tpe-
LWMHoOo6pa3oBaHue no MexaHnamy MKPIH B cBapHbIX coeAMHEHUAX ayCTEHUTHbIX Tpy6onposogos Y ot 200 go 300 mm
KaHasIbHbIX peaxkTopos.

1N.2.2 Ana obecneyeHns KOHCTPYKLMOHHOW LLe/IOCTHOCTU ayCTeHUTHbIX TPy6onpoBoAoB, noaBepxeHHbIX MKPIH,
N ANa UCKIOYEHUs nosiBNeHns 60nblwioin Teun (4Y > 150 mm) npyu OTCYTCTBMM OrpaHUYeHUin gna npoBefeHus akcnnaya-
TaLMOHHbI HepaspyLlwalLnii KOHTPOIb HE06X0AUMO ONpeaennTb pasMepbl AonyckaembiX AeeKTOB Ha 3afaHHbIli CpoK
CNyxo6bl. B aTOM criyyae 3a cyeT ONTUMU3NPOBAHHOTO KOHTPOAS CC BO3MOXHbIM MOAPOCT KOPPO3UOHHON TPELLMHbI A0-
XeH OblTb OrPaHUYeH.

1.2.3 CBapHble coeMHeEHNS1 ayCTEHUTHbIX Tpy6onpoBogoB Y 300 MM kaHa/lbHOTO peakTopa Npu HaMunm B HUX
NNOCKOCTHbIX HECM/IOWHOCTEW MOryT ObITb AONYLLEHbl B Aa/IbHENLLYIO 3KCMIyaTauuio Ha onpejesieHHblli nepuos Bpeme-
HW 6e3 NpoBeAeHUss PeMOHTa, eCc/iM pa3Mepbl BbISIBIEHHON NOBEPXHOCTHOM HECMIOWHOCTM C y4eTOM ee noApactaHus B
MEXKOHTPOJIbHbI MHTEPBAsT HE NPEBBLICAT AONYCKAEMbIX 3HAYEHWI N0 HOpMaM, npeacTaBfeHHbIM B [8] (MpunoxeHune 5).

1.2.4 flononHuTenbHoe pacyeTHOoe 060CHOBaHMe, 4EeMOHCTpUpYloWee nosegeHne no cueHaputo TrP, B coyetaHun
C OrpaHuyeHVemM pasmepoB AedEeKTOB 1 KOHTPOJIEM MasIoi Teun No3BOMseT NpefoTBpaTUThL pa3pyleHust Tpy6onpoBoaoB
AY ot 200 go 300 MM MO/IHbIM ceyeHneM. POCT TpeLlMHbl B IyO6UHY AO/KEH 6biTb OrpaHnyeH npefesibHblM 3HaYeHneMm
0,75L

B Takom pacuyeTe B kauyecTBe Hayas/lbHOro CKpbITOro AedyekTa NOCTYNNPYIOT pedepeHCHbIN aedekT, onpeaensemblii
Nnoporom ero gonkcaumm Ucnosb3yembiMyM MeTogamu akcnayaraymoHHoro HK.

B kauecTBe pedepeHCHOro gedekra NpMHNMaloT NOBEPXHOCTHYHO TPeLUHy ry6uHoli a0=3 MM 1 NPOTSHXKEHHOCTbIO
BAO/Ib BHYTPEHHEN NOBEPXHOCTM cBapHOro wea 2c0=40 MM (CM. pUCYHOK 3).

CKOpOCTM nogpacTtaHusl KOPPO3MOHHbLIX TpewwmrH no mexaHnsmy MKPIH onpepgenexsl B 1.3.4—11.3.8, 1.4.2.

1.2.5 B ycnosusix 3aTpygHeHHOro akcnayataymoHHoro HK metogonorma TMP ncnone3yetcs ansa 060CHOBaHUA KOH-
CTPYKLMOHHOW L,enocTHOCTM TPpy6onpoBOAOB 3a CUET PacYETHOro foKa3aTes/ibCTBa HEBO3MOXHOCTW WX pa3pyLlleHust nos-
HbIM CeYeHVeM Aaxe Mpu NOoCTy/IMPYeMOM COObITUM, CBA3AHHOM C 06pa3oBaHNEM CKBO3HOW TPELUMHBI.

1.2.6 MpumeHnTenbHo K TpewnHe MKPIMH Heo6xoamMmo nokasatb, YTO HEKOHTPOMPYEMbIA KOPPO3NOHHO-CTaTUYe-
CKWil pocT pedhepeHCHOro gedhekta € BbIXOAOM Ha HapyXHYt MOBEPXHOCTb MOCMe npopacTaHns yepes TOJLWUHY CTEHKN
Takke npoucxoauT no cueHaputo TP c o6pasoBaHvemM Manoli Teuun, a ero NPOTSKEHHOCTb Ha BHYTPEHHEe NMoBepXHOCTU
CBapHOro LIBa He MpeBblllaeT nNpeaesnsHo gonyckaemMoid AnnHbl 2¢d (CM. pUcyHoK 3).

3HaueHune 2cd onpepensioT cornacHo W.4.4—W.4.5.

MpepoTBpalleHne paspylleHns Tpybonposoga MosHbIM CeYEeHMEM JOCTUraeTcs B 3TOM C/lyyae 3a CYeT BHeApeHus
4yyBCTBUTENBLHOW CKT.

40



FOCT P 58328—2018

N.2.7 Ecnn npu Hanuuum mexaHusma MKPIH pacyeToM HEBO3MOXHO MPOAEMOHCTpUMpPOBaTb NOBeAEeHUEe MO cue-
Hapuio TMP n obecneuntb apEKTUBHBIN KOHTPO/Ib MeTasna, TO B 3TOM c/ryvyae ANnS npefoTspalleHns paspbiBa Tpy6o-
npoBofa TpebyeTcs NPUHATME KOMMEHCUPYIOLWMX Mep, HamnpaB/fieHHbIX Ha 6/10KMpOoBaHME MexaHu3ma pocTa TpewuH u
npegoTBpaLlleHve paspbiBa Tpybonposoja.

B kauecTBe KOpPPEKTUPYOLWMX MEPONPUATHIA paccMaTpUBalOTCS:

- YCOBEepLUEHCTBOBaHHbIN Y3K cBapHbIX COeAUHEHN;

- KoppekTuposka BXP TennoHocutens;

- YTOYHeHne TpeboBaHUin K pexumam akcnayatauumm,

- NpoBejeHne TEXHONOIMYeCcKMxX npoueayp (BbicokoTeMnepaTypHas TepmoobpaboTka, obxaTue cBapHbIX coefuHe-
HWIA, PEMOHT C Y3KOI pas3fenkoli), HanpaBfeHHbIX Ha CHKEHMNE OCTaTOYHbIX HanpsHXeHWi;

- 3aMeHa, PeMOHT U1 MofepHusauns vyacten TpybonpoBoLoB.

.3 OueHKa KOPPO3VOHHO-CTATUYECKOTO NOAPACTaHUS TPELLMHBI

1.3.1 Llenbto pacyeTta ABnseTca onpegeneHme nogpacraHus pasMepoB, oxapakTepusoBaHHoro B .2.4 pedepeHc-
Horo gedhekta npu ANUTENbHOW akcnayaTaunn. JedekT B Buge KOPPO3MOHHOW TPeLMHbl ry6uHoin a0 = 3 MM, MPOTSXEH-
HOCTbi0 2c0=40 MM MOCTYNIMPYHOT B OKOJIOLLIOBHOW 30HE KOPHEBOI YacTu CTbikoBoro CC aycTeHMTHOro Tpy6onposoga A4Y
ot 200 go 300 mwm.

1.3.2 YcnoBusi cTaTMYeCKOro HarpyXeHusi onpefensaTcs 4eCTBYOWMMY CTaTUYECKMMU HANPSHXKEHNSMU, 3HAYEHN-
eM KoahuumeHTa MHTEHCUBHOCTU Hanpshxenuin Katuna | u gnmTenbHOCTbIO BO3AEWCTBMA arpeccuBHoi cpegbl t

1.3.3 s NpOrHo3npoBaHnst CKOPOCTM pPocTa KOPPO3MOHHOWM TPELMHbI B HANPaBAEHWUN TOLUMHBI CTEHKN ayCTEHUT-
HOro CBapHOro LBa B KOPPO3MOHHO-arpeccMBHON cpede pPeKkoMeHAyeTCs WCMOoJ/b30BaTb 3KCNEepPVMeEHTaslbHO 060CHOBaH-
Hble anarpamMmmbl KCPT, nonyyeHHble gna paboyeli cpefbl 3afaHHbIX NapaMeTpos.

1.3.4 B pacuetax KCPT ncnonb3yloT gBa nogxoaa.

MepBblii K-3aBNCUMbI NOAXOL OCHOBaH Ha annpoKCMMauuy SMAUPUYECKMX 3aBUCMMOCTEN, NoMyyYeHHbIX no 95%
BEPXHUM ormnbarwmm guarpamm KCPT gna ceHcnbunusnpoBaHHbix CC ayCTEHUTHbIX cTanel Tuna 18-8 B BogHOI cpeae
KMNALWMX peakTopoB Mnpu HopmasbHOM BXP.

Brtopoii K-He3aBucumMblii noaxos 6a3npyeTcs Ha OLeHKe cpeHerofoBbiX MOAPOCTOB KOPPO3MOHHbIX TPELLMH 3a Bpe-
Msi 3KCnlyatauum 60/bLINHCTBA CEHCUMOUM3NPOBaHHbLIX CC, NoslyYeHHbIX U3 06paboTky MaccmBa fAaHHbIX Mo pesynbTa-
Tam akcnayaTtaunoHHoro HK cBapHbIX COeAUHEHMIT ayCTEHUTHBIX TPy6onposogoBs Y 300 MM KaHaslbHbIX peakTopoB Tuna
PBMK.

1.3.5 Mpu ncnonb3oBaHun K-3aBMCMMOro NoAxoga CKOPOCTb pocTa KOPPO3MOHHOWM TpeLuHbl B HanpaBieHun Ton-
LWMHbI CTEHKMN (Masioil Moayocn Ha pucyHke B.1) onucbiBaeTcs ypaBHEHUEM:

da n » T,
5t - Cest w.1)

da
i R—— CKOPOCTb POCTa KOPPO3NOHHON TpeLuHbl, MM/C;

Kst— KVH cTaTuyeckmx HanpsiXKeHWi, BKIYAOLWMX B CE6S1 KOMMNOHEHTbI 3KCMyaTalMOHHbIX U OCTATOYHbIX Hanpsixe-
HWIA OT cBapku, MMa>/wm;

CY ms — KOHCTaHTbl mMaTepuana, 3aBucsilime OT YC/IOBUIW HarpyxeHus, nokasateneii BXP, TemnepaTypbl, CTENEHM
ceHcmbunnusaymm CC.
1.3.6 CkopocTb pocTa KOPPO3VMOHHONM TpelunHbl BAOMb NepumMeTpa CBapHOro wea (CM. pucyHok B.1) onpegenstoT
3aBUCUMOCTbIO

1.3.7 Mpu OTCYTCTBUK TEPMOOGPABOTKU pacnpeaesnieHne 0CTATOUHbIX HANPSHKEHWIA MO TOMLMHE CTEHKW ayCTEeHUT-
HbIX TPy60oNpoBoaoB B 30He CC MHAMBMAYANLHO ANA KAXAOTo CTbikoBoro CC, MOCKO/bKY 3aBUCUT OT psifa (pakTopos,
BK/t0YAs TEN/IOB/IOXEHME MPU CBAPKE M XECTKOCTb CBAPUBAEMbIX 3/IEMEHTOB.

1.3.8 [ins onpeAeneHnsi CKOPOCTM MOAPOCTa KOPPO3UOHHBIX TPELMH B HaNpaBieHU ToNLWMHbI cTeHkn CC Tpy6o-
NPOBOAOB M3 CTann Mapku 08X18H10T, He noaBepraBlLIMMCS TePMO06PAGOTKE WM UHBIM TEXHOOTMYECKUM OnepaLmsm,

(da)

pekoMeHayeTcs NpuUHUMaThL chnefyloliMe pacyeTHble 3HadeHnss Cst u ms ans nporHosmposaHus KCPT "— ° B CC cTabu-

NIN3NPOBaHHbIX CTanaxX Tuna 18-8 B CEHCUOBUNN3UPOBAHHOM COCTOSIHUM U KOHTaKTUPYIOLWLMX C KNCOPOAcOoAepXallein Boa-
HOIA cpepoit Npy BbICOKOW TemnepaTtype, 6/1M3KOM MO COCTaBy K NokasaTensam kavectBa Boabl KMIL, PEMK npu Hopmans-
Hom BXP:

- 6e3 yyeTta nepepacnpeneneHns 0CeBbIX /ieKasibHbIX OCTATOUYHbIX HANPSHXXEHUA NO TONLWMHE CTEHKM B 3aBUCMMOCTU
OT pocTa TpeluHbl B akcnayaraumm (CM. pucyHok W.1a):

Cst=1,46-10-12, ms=3,0 B mMm/c n.3)
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c BepxHUm nnarto 3,94-10-8 mm/c npu Kst>30 MI'la>/ivi (3aBucumocTs MD-01 Rev.3);

- Cy4yeTOM nepepacnpefesieHnss OCEeBbIX OCTATOYHbIX HAMPSHKEHWU N0 TOMLMHE CTEHKM NO Mepe pocTa TPeLuuHbI
B aKcnyaTtauum (CM. pucyHok U.16):

Cst=4,50-10-12, ms=3,0 B Mm/C

c BepxHUM nnato 10-7 mm/c npy Kst>50 MMa>/m (3aBucumocts MD-01 Rev.2.1).

O, 1'az0
Y <

! +az0 '

+15az0 ] a

i 1

az0 = Rp02 820 =~ RAB2

o ol
a 6

a — ucxofHoe 6e3fedekTHoe CoCcTosiHME; 6 — nepepacnpefenieHHoe COCTosiHNE

PucyHok .1 — JInHeapn3oBaHHOe nNpeAcTaB/ieHne pacnpeneneHns 0KasibHOro 0CeBOro OCTaTOYHOrO HanpsXeHus 0z
no TOJILMNHE CTEHKN B CTbIKOBOM CBApHOM COEAMHEHMU ayCcTeHUTHoro Tpybonposoga AY ot 200 go 300 mm

1.4 Mpumep OLEHKM NoapacTaHnsi KOPPO3VMOHHO TPELLMHBI

M.4.1 OueHnBaeTca CKOPOCTb nogpactaHusa pedepeHcHoro gedekta 3x40 MM 4nA Hanbonee HarpyXXeHHOro CTbIKO-
BOrO LWBa BOAOYpaBHMTENbHOrO Tpybonposoga AY 300 MM C MUHUMA/IbHOW TOMLWMHONM CTEHKN /= 12 MM B 30HE pasfesikm
WwBa, Npu npegenbHoM B pexume HYI akcniyaTaumoHHOM HamnpshHXeHUW Mo HOpMasin K CBaApHOMY CTbiKy I = 105 MlMa =

=0,5 RAL2 -

M.4.2 CornacHo K-He3aBMCUMOMY 3MNUPUYECKOMY NOAXOAY CPefHEerofoBble 3HaYeHUs NoAPOCTOB KOPPO3UOHHbBIX
TpewwmH 3a Bpems akcnayaTtaunm 6onbwinHcTBa CC aycTeHUTHbIX Tpybonposogos ¢ 1Y 300 mm peaktopoB PEMK cocTas-
nsaT Aa = 1,0 mm/rog B HanpaBneHUN TOMLWMHbLI CTEHKU A0 AOCTMKEHMUA rny6uHel 0,6/ n 2[lc =20 MM/ro4 B OKPY>XHOM Ha-
npasfieHMn BAOMb NepumeTpa CBapHOro LWea. JaHHble pacyeTHble CKOpOCTM nogpactaHus TpewmHbl MKPTH moryT 6biTb
nepeonpegeneHbl No pesynbTaraMm akcnayaTtaynmoHHoro HK (cm. 1.4.11).

1.4.3 PacyeTbl CKOPOCTM NoApacTaHns UCXOAHOro pedepeHcHoro gedekta 3x40 MM C UCMOIb30BaHUEM 3aBUCUMO-
ct (cM. M.1) nokasbiBalOT cregyolme pesynibrartbl:

- CKOpOCTb nogpacTaHusi pedpepeHcHoro gechekta B rny6uHy daldt Ha yuyacTke oT 3 4o 9 MM, paccuuTaHHas € uc-
nonb3oBaHmem 3aBmcumoct MD-01 Rev.3 (Csf= 1,46-10-12, ms = 3,0) Nnpn HEN3MEHHOM MOJIE OCTATOUHbIX HAMPSXKEHWNIA
(cm. pucyHok W. 1a), cna6o 3aBUCUT OT A/1MHbI TPELLMHbI, NOCKO/IbKY MakcumanbHoe 3HavyeHne K/IH Ha HebonblwoM yyacT-

Ke nNpv rnybuHe TpewmHbl a ~ //2 He npeBbllwaeT 3HavyeHns 32 MlMa>/m (HavyanbHoe 3HaveHue Kst= 28 MIMa>/m), a 3atem

BHOBb CHWXaeTcsa A0 3HavyeHus Kst=29 MMa>/m , npu rnybuHe TpewmHbl 0,8 /.
d
CpefHAs CKOpOCTb E,/u, =4,1-10"8 mwm/c, uto cooTBeTcTBYET 1,0 MM/rog, Npu OANTENbHOCTU O4HOIO 3KCNayaTaunoH-

Horo roga 7000 u.
C y4yeToM MOMpaBKM Ha BbIAB/IEHHbI NogpocT TpewmH MKPIMH B pexmnmax nycka M ocTaHOBa CpPefHsis CKOpPOCTb

da
pocTa TpeLLnHbI o cocTtaBnset 1,2 mm/roa. Pe3ynbTatbl pacyeTta nokasaHbl Ha pucyHke L.3.

dc dd
CpepfHuit nogpocT pedepeHcHoro aedhekta no nepumeTtpy CC cocTtasnseT o =21 007 = 24 mmirog;

- CKOpOCTb nogpacTaHus pedhepeHcHoro fedekta B rny6uHy da/dt Ha yuacTke oT 3 40 9 MM, paccuMTaHHasi ¢ UCMOJb-
30BaHnem 3aBucmmoctn MD-01 Rev.2.1 (Csf= 4,50-10-12, ms = 3,0) npu M3MEHSAKOLWEMCS NOJIe OCTATOUYHbIX HaMNPSHKEHWNA
(cm. pucyHok W.16), Bo3pacTaeT ¢ poCTOM [Ny6UHbI 1 NPU eXerogHOM NPMPoCTe ee A/IMHbI Ha 24 MM. o pesynbTatam pac-
yeTa onpegeneHa gnarpamma KCPT B CC 1Y 300 mm KMIL,, Bkawouvatrowas B cebs ABa nnaro CKOPOCTEN pocTa TPEeLvH.

B avanasoHe rny6uH TpewmH ot 3 4o 8 MM ee ckopocTb da/dt ysennumaeTcs ot 0,3 mm/rog go 2,3 mm/roa,.

BepxHee nnaTo CKOPOCTM pocTa TPELLUHbI B HanpasB/ieHUN TONWMHbI CTeHKK npu Kst> 30 MMa>/m ycTaHOBNEHO Ha

yposHe 10-7 mm/c = 2,5 mm/rog,.
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MopgpocT aecbekta B rayouHy, MM

1— BepxHsAs NuHeliHasa ornbatowans — = 1,2 mm/rog,

PucyHok 1.2 — CpeaHerofoBble NoApoCcTbl pediepeHcHoro Aedekra B HanpasieHuy TOMMHbI CTEHKU (HUXHSAS KpuBast)
PesynbTaThl pacyeTa noApacTaHus TpelmHbl NokasaHbl Ha pucyHke 1.3,
MaKcuMasibHbIi MOAPOCT KOPPO3WOHHOW TpeluHbl BAOMb MepuMeTpa CBapHOro LBa P 2-10—t orpaHuyeH
a a

3HavyeHnem 40 mm/rog.

PucyHok 1.3 — CpegHerofoBble NoApOCTbl pehepeHCHOoro gedyekta B HanpaBieHUn TO/LWMHbI CTEHKN B 3aBUCUMOCTU
oT ry6uHbl fedekta

WN.4.4 [onyckaeMblii pa3aMep NOBEPXHOCTHOIO AediekTa onpegensatT nyTeM NOCTPOEHMS AMarpaMmbl KOHCTPYKLM-
OHHOW LeNoCcTHOCTM ANa pexnma HYD npy pacyeTHOM HampsXeHWW Mo HOPMasin K NI0CKOCTU NONepPeYHOro CBapHoro LBa

crz=105 MMa = 0,5 Rpo°2 »
MpaHuuHylo o6nacTb npefAesnbHO AONYCTUMBLIX pasmepoB Aedpekta B rny6uHy (ad) u anuvHy (2cd) onpegensioT

N3 yCNOBMWiA
ad < 0,75/min, n.4)
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2cd < -"-, (n.5)
nc
rge fmn =12 MM — MUHMMasIbHaA TO/IWNHA CTEHKN B 30HE pas3fesikv LWBa,
2cc— npegesnbHasa gAvHa CKBO3HOW TpeLuHbl gns pexnma HY3;
nc = 2,0 — koadhpnumMeHT 3anaca Ha gJ/IMHy CKBO3HOW TPELYMHbI.

1.4.5 3HaueHns ad n 2cd n cooTBETCTBEHHO KO3(h(PMUMEHTOB 3anaca yCcTaHaBNMBalOT U3 YC/I0BWiIA o6ecnedyeHust
LENOCTHOCTM rpaHunL, gaBnenns n TMP B pexume HOpMasibHOW 3KcnyaTauum.

MakcnmarnbHble fonycTumble pasmepsl gedekta (ad, 2cd) onpefensioT Ha KOHeL, cpoka OLEHKWU, KOTOpble He MOryT
ObITb MPEBbILEHbI B 3KCM/IyaTtauumn.

Mpu fmin = 12 mm, gonyckaemas rnybuHa gedgpekrta ad coctaBnsetr 9 Mm.

M.4.6 3HauyeHne npepenibHOW A/IMHLI CKBO3HOM TPELLUHbI 2CC ONpeaensitoT pacyeToM B COOTBETCTBUMU C PEKOMEH-
paunavn [1.2.2.

.4.7 B pe3ynbTate pacuyeta npefesiHoro CoOCTOAHNUS gns Tpy6bl ¢ NOCTYIMPYEMON OKPYXHOW TpeLmMHoi onpeje-
NeHa npegenbHasa AvMHA CKBO3HOW 2cc= 422 MM M COOTBETCTBYOLWAsA A/IMHA NPefesibHO A0MyCKaeMoro NoBEPXHOCTHOMO
pedgekta 2cd=2cc/2 =422/2 =211 MM (CM. pUCYHOK 3).

MpepenbHo gonyctumas rny6rHa NoBEPXHOCTHOTO AedieKTa B 3KCNyaTaLun He Jo/KHa npeBblwatb ad=9 MM npu
anviHe 2cd =211 mm.

1.4.8 T'paHnupl fonyckaembiX pasMepoB gedekta a v 2c, 3aBucsLle 0T BpeMeHU nogpacrtaHusa gedekra, onpege-
NAT 13 YCNOBUA

[alx=ad-Aav [2c]t=2cd-2AcvV (1.6)

roe Aaxun 2Acx— nogpocTbl gediekta B ryO6uHY v AVHY 33 pacyeTHbll nepuos BpeMeHU T oA AeicTBMEM aKcnyaTaun-
OHHbIX Harpysok 1 cpefsbl.

ExerogHble nogpoctbl Aaxun 2[icx onpegeneHsl B N.4.2—1N.4.3.

M.4.9 PaccuntaHHble No pasHbiM noaxoAam AnA BPeMEHHOro uHTepsana T = 6 /ieT Be/IMYUHbLI NoAPOCTOB AaTt n 2AcX
pedepeHcHoro gedekta 3x40 MM 1 ero pasmepbl axun 2cx /19 pacCCMOTPEHHOINO CBapHOro LWBa COCTaBAT:

a) K-He3aBuCHMbI noaxos:

1) Aax= 1,0 mm/rog, aT=3+6-1,0 =9 MM < ad= 9 mMm,

2) 2[ict=20 mm/rog, 2cx=40 +6-20 = 160 Mm < 2cd =211 mMm,

3) nogpactaHune gedekrta 3a LWecTb fIeT B npefenax AoNnyCcKaeMblX rpaHuLl.

6) K-3aBucumblii noaxog (pucyHok W.2):

1) Jax= 1,2 mm/rog, ax=3 +6-1,2 =10,2 Mm >ad=9 mm,

2) 2[icx= 24 mm/rog, 2cx=40 + 6-24 = 184 mm < 2cd- 211 mwm,

3) nogpacTtaHue fgedekta 3a WecTb /1eT npesBblwaeT oNnycKaeMy ryouHy 9 mwm,

4) MeXKOHTPO/IbHbIV MHTepBan cnefyet yMeHblUTb 40 MATU feT.

1.4.10 MNpy o6HapY>XeHUM MHOTroo4aroBbIX TPELWNH 1X CriefyeT CXemMaTu3npoBaTb B O4HY NPOTSHKEHHYIO TPELUMHY.
Ecnn npoTsKeHHOCTb Takoli TpeLuHbl NPeBbICUT ASIMHY pedhepeHCHOro gedpekta, 419 NoATBEPXAeHMs ycnosuii TP mo-

XeT noTpe6oBaTbCs AOMNOMHUTESNbHbIN aHann3 cTabuabHOCTM KOMBUHUPOBAHHOM M KOMMIEKCHON TPEeLUMHbI C BbIXOAOM Ha
HapyXXHyl0 MOBEPXHOCTb W onpegeneHnemM npefenbHoi rny6uHbl 360° kOoNbLEBON TpeLMHbl BAOb NMepMMeTpa CBapHOro
CcoefVHEeHUs, NPy KOTOPOIi [OCTUralTCcsa YCN0BUA NAaCTMYeCcKol HecTabunbHOCTM 0CNabieHHOro CeYeHnst C TPeLUVHOW.

M.4.11 MpepcTasrieHHble B V.4.2—1.4.3 3HaY€HUA CKOPOCTU MoApacTaHuUs KOPPO3UOHHBLIX TPELLUH HEe YUYMTbIBalOT
NHOMBUAYaNbHYI0 OCOBEHHOCTb Kaxporo 6s10ka PEMK. B 3aBMCMMOCTM OT KOPPO3MOHHOW arpeccuBHoCcTU Bogbl KMIMLL,
XapakTtepunsyemoi B NepByto ouepeb 3NEeKTPOXNMUYECKNA NOTeHUMan, yaenbHOW 31eKTPONPOBOANMOCTN 1 MPUMEHEHHO
TEXHOMOMMW CBapku (pasfenka LiBa, TEMN/O0B/IOXEHME, TUM CBapku) ciegyeTt no 65okam AnddrepeHunpoBaTb 3HavYeHns
ckopocTel nogpactanuns TpewmH MKPMH gns pasnuyxbix rpynn CC ¢ yyeTom AaHHbIX aKcnayaTaunoHHoro HK, nposegex-
HbIX PEMOHTOB U TEXHOJIOTUYECKNX OMepaLuii.
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Bubnnorpadusn

®depepasibHble HOPMbI U MpaBuia B 06/1acTU UCNOMb30BaHNWSA aTOMHOWM aHeprun. O6Lwwue noso-
XeHus obecneyeHnss 6e30MacHOCT aTOMHbIX CTaHLuiA

depepasnbHble HOpPMbI UM MpaBuia B 06/1aCTW UCMO/Ib30BAHWSI aTOMHOI 3Hepruu. lpasuna
sfepHOn 6€30MacHOCTU PEeaKTOPHbIX YCTAHOBOK aTOMHbIX CTaHLUiA

depnepanbHble HOPMbI M NpaBuia B 0671acTM UCMOMNb30BaHWUSA aToOMHOl 3Hepruun. [paBwuna
ycTpoiicTBa W 6e3onacHoi 3kcnayaTauum o6opyaoBaHust U TpybonpoBOAOB  aTOMHbIX
3HepreTUYecKnx yCTaHOBOK

defepanbHble HOPMblI M Mpasuna B obnactm Mcnosib3oBaHMs aTOMHOW aHeprun. [lNpaBuna
yCTpOVICTBa n akcnayartayum nokann3yrunx cuctem 6e30NacHOCTN aTOMHbIX CTaHLI.VII7I

denepasibHble HOpPMbI UM MNpasuna B obnactm Mcnosb3oBaHUA aTOMHOM 3Heprun. Hopwmbl
npPoeKTnpoBaHnA CENCMOCTOIMKNX aTOMHbIX CTaHU'I/IVI

O6opyaoBaHue 1 Tpy6oNpoBOAbl AaTOMHbLIX 9HEPreTMYecKUX YCTaHOBOK. CBapHble coeauHeHus
¥ Hannaeku. Mpasuna KOHTPons

MpaBuna OUEHKM COOTBETCTBMS MNPOAYKUUM, O/s KOTOPO YycTaHaB/MBAalOTCA Tpe6oBaHus,
CBA3aHHble ¢ o6ecrnedyeHneM 6e30MacHOCTM B 06/1aCTU UCMO/Mb30BaHNWS aTOMHOW 3Hepruu, a
Takke NpPoLECcCOB ee MPOeKTUPOoBaHMS (BKIOUYas M3bICKaHWs), NPOM3BOACTBA, CTPOUTE/NLCTBA,
Hanafky, aKcnayataumu, XpaHeHus, NepeBo3ku, peanusaunn, yTuamsaumm 1 3axopoHeHus

depepasnibHble HOpPMbl UM MpaBuia B 06/1aCTW UCMOJ/Ib30BaHUSI aTOMHOWM 3Heprun. Mpasuna
KOHTPO/ISi OCHOBHOTO MeTaslfla, CBapHbIX COEAUHEHWIA W HanMaB/IeHHbIX NOBEpPXHOCTel npu
akcnayaTauum o060pyaoBaHus, TpYGONPOBOLOB W APYTMX 3/1EMEHTOB aTOMHbIX CTaHLui

defepanbHble HOPMbI U NpaBuaa B 061acTV MCNOb30BaHWS aTOMHOI 3Heprun. TpeboBaHus
K ynpaBfeHuno pecypcom o060pyaoBaHWst U TPyOGOMNPOBOLOB aTtOMHbIX CTaHuuil. OCHOBHblE
nonoxeHus

depepanbHble HOpMbl M MpaBuia B 061acTM MCMOMb30BaHWA aTOMHOW aHeprun. OCHOBHble
TpeboBaHMA K MPOASIEHUI0 CpOKa aKcnyaTalmm 6/10ka aTOMHOW CTaHuuun.

HopMmbl pacyeta Ha NPOYHOCTL 0GOPYAOBaHWUA W TPYGOMPOBOAOB ATOMHbLIX 3HEPreTUYecKux
yCTaHOBOK

O6opyfoBaHne 1 TPyb6oNnpoBOoAbl aTOMHbIX 3HEPreTM4eckMx ycTaHoBOK. CBapka W HansiaBka.
OCHOBHbIE NOJIOXEHUA
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i3ameHeHne Ne 1 TOCT P 58328—2018 Tpy6onpoBOoAbl aTOMHbIX CTaHUWii. KoHuenuusa «Tedyb nepep
paspyweHuem»

YTBepxaeHo n BBeAeHO B geicteue Npukaszom PegepasbHOro areHTCTBa No TEXHUYECKOMY perysmnpo-
BaHWO N meTposiornn ot 21.11.2024 Ne 1734-cT

JaTta BBegeHna — 2025—01—30

Paspgen 1. MyHkTbl 1.1— 1.3 U310XUTb B HOBOWN pefakyuun:

«1.1 HacTtoawwnii cTaHgapT ycTaHaBAMBaeT MeTOAO0MNI0, npoueaypbl 060CHOBAHUSA W KpUTEpUn npu-
MEHWMOCTU KOHLENuUn «Teyb nepej paspyweHnem» Ana Tpy6bonpoBOAOB KOHTypa TENJ0HOCUTENA BOLOOX-
naxpaemoro peakrtopa NpPoOeKTUpyeMbiX, COOPYXaeMblX U EWCTBYHLNX aTOMHbIX CTaHLNA.

1.2 HacTtoAwui ctaHgapT pacnpocTpaHsaeTcs Ha Tpyb6onpoBoAbl (BkAl4Yas CBapHble COeAWHEeHUs npu-
Bapku Tpyb6onpoBoOB K 060pyA0OBaHnNi0), cOoTBEeTCTBYOWMNE TpeboBaHuam [1]—[11], a Takxe yA0BNEeTBOPSIO-
wue cnegyowmnum ycraoBuam:

a) HapyXHblin gnameTp Tpybonposoga He meHee 150 mwm;

6) pabouyne paBsieHne u Temnepartypa B CTalMOHAPHOM pEeXUMe Ha HOMWHaNIbHOM YypOBHE MOLLHOCTU
(panee — cTauMOHapPHbLIA pexum Npyu HOpMalbHbIX YCNOBUAX 3KCnayaTaunm) He Huxe 1,9 MMa unm He Huxe
95 °C, COOTBETCTBEHHO;

B) 3HauyeHue ygapHoii BA3kocTu meTanna KCV (OCHOBHOTO M CBapHbIX COeAMHEHNI) Ha obpa3yax Buga
V no FOCT 9454 npu paboueli Temnepatype HOpManbHOW akcnayatauum He meHee 80 Ox/CM2 B UCXOL4HOM
COCTOAHUN MNM He MeHee 60 [X/cM2 Ha KOHel, CpoKa OLEHKN.

1.3 MepeyeHb Tpyb6ONPOBOAOB, BXOAALWMNX B COCTAB KOHTypa TEN/OHOCUTENA peakTtopa, A8 KOTOPbIX
TpebyeTca 060CHOBATb KOHLEMUMID «Tedyb Nepej paspylweHuem», ANA KaxX[oro 6/70ka aTOMHONI cTaHuuwu,
onpegenseT paspaboTunk npoekTa 6/10ka aTOMHOI CTaHUMKU C yyacTueMm paspaboTumMka nNpoekTa peakTOpPHONA

YyCTaHOBKMN».
MyHKT 3.21. NcknunTb cnoBa: «, NPpUBEAEHHbIA K HOpManbHbiM ycnoBusaM no FTOCT 2939».
Pasgen 4. Wcknwuutb cnosa: «KMIML, — KOHTYp MHOTOKpPaTHON MPUHYAUTENbHON LUPKYyNauumn»;

«PBMK — peakTop 60/1blWOIA MOLHOCTWN KaHaNbHbIA».

MyHKT 5.1.1. NckntounTb cnoBa: «(nyHkTol 3.3.3, 3.4.3.2), [2] (nyHKT 2.5.13), [3] (NnyHKT 52), a Takxe Heob6-
XOAMMOCTbIO KOMMNEHCcAaLMn OTCYTCTBUA TepMeTUYHOro orpaxaeHusa PY Ha 651o0kax AC, UMeLWnX OTKIOHEHUS
oT Tpeb6oBaHuii [4] (NyHKT 21)».

MyHKT 5.1.2. 3aMeHUTb C/0Ba: «PEaKTOPHON YCTAHOBKN» Ha «PY».

MyHKT 6.2.2. 3aMeHUTb CNOBa: «rNaBHbIM KOHCTPYKTOPOM» Ha «pa3paboTumkoM npoekTa»; «C reHnpoek-
TUPOBLLUKOM» Ha «C pas3paboTUMKOM NpoekTa».

MyHKT 6.2.3. 3aMeHUTb CNoBa: «MNPUMEHSALWMNXCA CNOCOB0B» Ha «NPUMEHSEMbIX CNOCO60B»; «C MO-
MOLLbIO MPUMEHAEMBIX CMOCO60B» Ha «C MOMOLYbIO TEXHUYECKUX CPEACTB».

MyHKT 6.2.4. 3aMeHUTb CN0BO: «CNeunuruyeckne» Ha «TeXHUYeckne».

MyHKT 6.2.5. 3ameHUTb cnoBa: «B TEXHONOTMYECKOM pernameHTe M WHCTPYKLMM MO 3aKcnayaTtauum»
Ha «B akcnnyaTauuMoOHHOW AOKYMeHTauum»; «c yyetom TpeboBaHuii [3] [nepeuncneHne a) nyHkra 252]» Ha
«C yyeToM TpeboBaHuin [3]».

MyHKT 7.2.2. 3aMeHUTb CNOBO: «6/10KOB» Ha «6/10k0B AC».

MyHKT 7.2.3. 3aMeHUTb ccbiNKy: «b.2.5» Ha «b.2.3».

MyHKT 7.2.6. MepBblii ab3ay. 3aMeHUTb CNOBO: «NOBEPXHOCTHbIW» HA «MOBEPXHOCTHOW».

MyHKT 7.2.8. 3amMeHuTb cnosa: «b.2.5 (npunoxeHue B), rge BennMyYMHa YyCTaHOB/IEHHOW YYyBCTBUTENb-
HocTn QO =1,9— 3,8 kKr/MnH» Ha «b.2.3 (NpunoxeHve B)».

MyHKT 7.2.10. NckNounTb cnoBa: «NepevyncneHnto a)».

MyHKT 7.2.11. 3amMeHUTb ccbinky: «.10 (npunoxeHue MN» Ha «[.5, .10 (npunoxeHune MN».

MyHKT 7.2.12. 3ameHnTb cnosa: «(a0, 2c0) BbINOAHAT, ecnn cymmapHoe uncno yuknos N npesbiwaeT
2¢104 npn AKeff o1 10 MManm un Bbiwe» Ha «/0 (a0, 2c0) NS KaxAolh rpynnbl LUKANYECKOTO HarpyXeHusa c pas-
maxom AKeff B uukne u uncnom uumknos N B rpynne gonyckaeTcs He MPOBOAWTb MPU BbINOSIHEHUN YCNOBUIA,
npuBegeHHbix B .15 n .16 (npunoxeHune M».

MyHKT 7.3.2. 3aMe@HUTb CCbINIKY: «7.2.13» Ha «7.2.12».

MyHKT 7.3.3. MNMepeuncneHne a). 3aMeHUTb CCbINKN: «7.2.1— .2.3» Ha «7.2.1—7.2.3»;

nepeuncneHne 6). 3aMeHUTb CCbINKN: «7.2.4— .2.12» Ha «7.2.4—7.2.12»;

pucyHok 4. MpaBas KoNoHka. UeTBepTaa Avyeika. 3aMeHUTb C/NOBO: «NOMWAAbI0» HA «NoWaiblo»;
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nepeuncneHune r). Ncknwuntb cnosa: «(c yuetom 7.2.13)».

nepeyncsieHMn e). 3aMmeHuUTb cNoBa: «B pexunme HY3I» Ha «B cTayMoHapHOM pexume HY3D ¢ ncnonbso-
BaHWEM aTTeCcTOBaHHbIX nporpamMmm ansa 3BM unu B nopagke, NnpuBeLEeHHOM B NPUMOXeHUN Ex».

MyHKT 7.4.7. NckNounTb cnoBa: «, KOTOpble o6ecneynBalT HaAaUMEHbLW WA NpeaesnbHbIi pasMep NOCTy-
NMpyemMoil CKBO3HOM TpeLwnuHbl U MUHUMaNbHYO CKOPOCTb UCTEYEHUA TENNOHOCUTENA ANA nocneaywowei npo-
BepKn nnu onpegeneHnsa tpebosaHuii kK CKT».

MyHKT 7.5.6. 3aMeHunTb cnoBa: «kaHasbHoro tuna B N.2— 1.3, Bknyaa npumep pacyeta — B 1.4 (npu-
noxeHune W)» Ha «kaHanbHOro Tuna B U.2».

MyHkT A.4.1. 3ameHuTb ccbiiky: «IOCT 8.932» Ha «[OCT P 8.932»; WCK/HOUYNTb CCbINKY:
«[OCT P 50.05.15».

MyHKT A.4.2. 3aMeHUTb C/0Ba: «OLEeHKe COOTBETCTBUA MOANeXaT» Ha «OLeHKe nogexar»;

BTOpoe nepeuncneHve. 3aMmeHuTb ccbinky: «[3] (NyHKT 230)]» Ha «[3]»;

TpeTbe nepeyncrieHne. 3aMeHUTb C/I0Ba: «CBAaPHbIX COEANHEHNN» Ha «COx»;

yeTBepTOe NepeynucneHne NU3N0XNTb B HOBOW pefakuunm:

«- CKT c yuyetom TpeboBaHuii 5.2.2 [nepeuncneHune 6)], 6.2 n npunoxeHna b».

MyHKT A.4.3. 3ameHnUTb ccbinku: «[11], [6], [7], [12]» Ha «[3], [4], [6— 11]».

MyHKT A.4.4. 3aMeHNTb CNoBO: «boka» Ha «b6soka AC».

MyHKT A.5.2. ICKNIO4YNTb CNoBa: «B COOTBETCTBUK C TpeboBaHuamMu [5] n [12]».

MyHKT A.5.3. 3ameHunTb cnoBa: «AC» Ha «6510k0B AC».

MyHkT B.1.1. 3ameHuTb cnoBa: «6n0Ka» Ha «6/10ka AC»; «B 3HEPreTUYEeCKOM pexume» Ha «B cTauuno-
HapHOM pexume».

MyHKT B5.1.3. 3amMeHuTb cokpaweHue: «CTK» Ha «CKT».

MyHKT B.2.2. 3aMeHUTb cnoBa: «bbiTb BepudMunpoBaHbl M NPONTU Npoueasypy NOATBEPXAEHUA COOT-
BeTcTBMA TpeboBaHuam FOCT P 8.654» Ha «NPONTU 3KCMEpPTU3y B OpraHuM3auum Hay4yHO-TEXHUYECKOW nog-
OepXK/N YyNnoNHOMOYEHHOro opraHa rocygapcTBeHHOro peryaupoBaHusa 6e3onacHoCcTU € opopMaeHnemM AOKYy-
MEHTOB, NoATBepXAalLWwmnx xapaktepmctukn CKT, a Takxe NpoiTu npoueaypy NOATBEPXAEHUS COOTBETCTBUSA
Tpeb6oBaHuam FOCT P 8.654».

MyHKT B.2.10. BTopoi a63ay. 3amMeHUTb CNoBa: «B pexume HY3I» Ha «B cTauyMOHApPHOM pexume HYI».

MyHKT B.2.12. VicknouunTb csioBa: «no mexaHnamy MKPTTH»;

3aMeHUTb C/lI0BA: «CBAPHOI0 COEAMHEHMNSA 3a MEXKOHTPO/bHbIA MHTepBan ¢ yyetom M.2.3 — N.2.6 (npu-
noxeHne MN)» Ha «CC 3a MEXKOHTPO/bHbI MHTEpBan».

MyHKT B.3.2. 3ameHnTb 0603HaveHne: «JR(Al)» Ha «IR(A/);

npumMmeyaHue. MCKAKOUYUTb C/oBa: «WUIW OTCYTCTBYeT KOPPO3MOHHO-CTATUYECKUi PpOoOCT TpewuHbl, ANS
onucaHWa KOTOPOro MCNob3ylTca KOHCTaHTbl CSc, ms».

MyHKT 1. 3aMEeHUTb CCbINKN: «7.2.12—7.2.13» Ha «7.2.9».

MyHKT T.4 N310XUTb B HOBOW pepakumu:

«PacuyeT BenmunHbl nogpacTtaHma noctynmpyemoro aedekrta /0 (a0, 2c0) B rny6uHy AaN n gnuHy 2AcN
npoBOAAT MeToAaMn NNHENHON MexXaHWKU paspylleHus. PacyeT He NMPOBOAUTCA, €C/IKM He BbINOJIHEHbI YCNO-
BUA ONA LUKNNYECKOro pocTa TpelwuHbl B cooTBeTcTBUM ¢ .15, 16, Korga 3apaHee U3BECTHO, YTO He3Hauu-
TeNIbHbIM LUMKINYECKMM nofpacTaHUeM HayasibHOro gedekrta C yCTaHOB/IEHHbIMU B 7.2.9 pasmepaMu MOXHO
npeHebpeyb».

AKO,ZS » Ha «AKeff AK,O,ZS

R) (1-R)
MyHKT 8. 3aMeHNTb CN0OBa: «B CBAPHbIX COEAUHEHUSAX U3 YTNEPOANCTLIX CTasell U cTanen aycTeHUTHO-
ro knacca Tuna 188» Ha «B CC U3 yrnepogucTbiX cTaneit u ctanei ayCTeEHUTHOro knacca tuna 18-8».
MyHKT I.9. ®opmyny (I.3) U310XUTb B HOBOW pepakuumn:

dA dc
MyHKT 5. 3aMeHNTb 0603HAYEHUS: « _JI\I » Ha «dﬁ_ »; «AKéI/IM =

«Kj =K? +Kj = )>In7 + + "b"bs )'sircZ»,

AONONHWUTL ab3auem:

«[lonyckaeTca Mcnonb3oBaTb WHble BepuuunpoBaHHble mMeToabl pacyeta KMH c¢ cooTBeTcTBYHOUW MM
060CHOBaHNEM UX NPUMEHUMOCTU».

MpunoxeHue I goNONHUTL NyHKTamu .15, .16:

«l.15 Ana yrnepoaunucTeix cTaneit n ctaneil aycTeHUTHOro knacca tuna 18-8 n ux CC c koHcTtaHTamu Cf
n mf, ykazaHHbiMu B Tabnuue .1, pacyeT BeNMUYMHbI LUKINYECKOTO NoApacTaHusi NoCTyupyemoro gedekra
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/0(a0, c0) gnsa Kaxpaoi rpynnbl LMKAMYECKOro HarpyxeHus c pasmaxom AKeff B yukne n uncnom umknos N B
rpynne gonyckaeTcs He MPOBOAWTb MPW BbINOSHEHUW CNeAYLWMNX YCN0BUIA:

AKth < AKeff< 10 MMNanm, /1/<5-103; 10 MMNanm < AKeff < 15 MMaJlm , 1/< 1-103;
15 MNan/m < AKeff< 20 MManm, N < 500; 20 MMNan'm < AKeff < 25 MNan™m , N < 300;
25 MMNanm < AKeff< 30 MManm, N < 170; 30 MMNan'm < AKeff < 35 MMa”m , JI < 100;

35 MMNan/m < AKeff< 40 MManm, N < 70; 40 MManm < AKeff < 45 MManm , N < 50.

Mpu Takmx 3HauyeHusax AKeff n N BennunHa nogpocta TpeuiuHbl A/ MeHee 1 MM.

.16 Ans nermpoBaHHbiX cTanein tuna Cr-Mo-V, Cr-Ni-Mo-V n ux CC c koHctaHTamu Cf u mf uns ta6-
nvubl 1 yncno umknos N B rpynne, nNpuM KOTOPOM LMKAUNYECKUM nofpacTaHMeM MNOCTy/aMpyemoro gedekra
/0(a0, c0) moxHO npeHebpeub, B 10 pa3 60nblie npu 3HauyeHusax AKeff, ykazaHHbix B .15».

MyHKT [.2.1.2 n310XNTb B HOBOWN pegakuuu:

«[1.2.1.2 NHXeHepHble MeTOoAbl pacyeTa He TpebOYT NOAYyYEeHMA M onucaHua guarpamm gedopmu-
poBaHus a(e) n JM-KpuBbIX MaTepuana, AOCTATOYHO pacnojsiaraTb AaHHbBIMU MO TakKUM XapakTepucTukam,
KaK ycrnoBHbIi npegen Tekydectn RpO2 n npegen npoyHocTM Rm. YpaBHeHWA, Mcnonb3yeMble B AaHHbIX
mMeTogax, cnpaBegnuBebl A8 NO6ObIX pacyeTHbIX CeYeHWin TpybonpoBOAOB BHE 3aBUCMMOCTM OT UX MECTO-
pacnosioXeHna».

MyHKT [.2.1.4. BTopoi a63ay. 3aMeHUTb C/IOBO: «TEM/I0MN0» Ha «TEM/I0BOro».

MyHKT [.2.2.1. MepBblil ab3al. 3aMeHUTb CMOBA: «C TPELWNHbI» HA «C TPELLUHOMN».

MyHkT O0.2.2.2. ®opmyna (4.8). MoAacHUTeNbHbIe faHHble. JonoNHUTb 0603HavyeHnem 0: «0 = — — no-
Nyyron pacTtesopa TpeLwuHbl ANVHOW 2C»;

BTOpOW ab63au. Mocne cnos «HanpsxeHne TeyeHUsa» JONOMHUTb COBOM: «MaTepuana».

MyHkT 0.2.2.3. BTopoii a63al. 3ameHnTb cnoBa: «Ha pucyHke B.1» Ha «Ha pucyHke I.1» (2 pasa);

3aMeHUTb c/ioBa: «A4/1a Toukn B» Ha «Anda Touku Cx»;

TpeTnin a63ay. 3ameHnTb cnoBa: «O6nacTb NpumeHeHuna ypaBHeHun (4.3)— (4.8)» Ha «O6nactb npu-
MeHeHunsa ypaBHeHun (4.3)— (4.11)»;

3aMeHNTb 3HavyeHus: «20 < n npu Ob = 0 uan npn <|T = 0» Ha «20 < K npu ab = 0 (Mb = 0) unn npun
am=0(Nz=0)».

MyHkT 0.2.3.2. MepeuncneHne 6). MIckN4nTb cnosa: «- rnobanbHas HecTabuWNbHOCTb CKBO3HON Tpe-
LW UNHBI»]

hopmyny (4.18) n3noxnTb B HOBOI pegakuumn:

Gf 2 f 3,1EC™MN
«0T = ——" arccos exp
T Mpk 2cas
K2(1- v2) K2@1- v2)
MyHKT 4.3.4. 3amMeHunTb popmyny: «J8l — » Ha « Jel ~ (0.23a)»;

MyHkT [1.3.7. MepBoe nepeyncrieHne U3N0XKUTb B HOBOW pefakuunun: «a) CKBO3HasA Ko/nbleBas TpeuiuHa
B Tpy6e»;
thopmyny (4.26) n3N0XNTb B HOBOIN pegakuumn:

3V
<«ef =
(1-4*

pucyHok ([.2). O6o3HavyeHne 3aBucMMOCT. 3aMmeHnTb opmyny: «([.17)» Ha «([.25)»;
nepeyucneHve 6) N3N0XWUTb B HOBOWN pefakumu:

«b6) cKkBO3Has npojonbHasA TpelnHa B Tpybe nof AelicTBMEM MEeMOPAHHOIo HanpsXeHus».
MyHkT 0.3.9. Mepsbili ab3al,. TpeTbe NnepeyncrieHne U3NOXUTbL B HOBOW pefakuumn:

«- YCTOMYMBOTO pocTa TPelWnHbl J0 npefenbHONn BennunHbel A/c:

J(P,Ic) = JR (A/c) (4-31)»;
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dopmyny (4.33) 3N0XNTb B HOBOWN pefaKkuun:

di(Plc

di dl unn Tgpp > Tmgt>

yeTBeEpPTbLIA ab3al M3N0XUTb B HOBOI pepakuuu:

«BennunHa f/c, pna kotopoi BbinonHsawTca ycnosusa (4.31)— (4.32), cooTBeTCTBYeT npefenbHoOMy A0-
KPUTUYECKOMY NOAPOCTY TPEeLNHbI».

MyHkT [.3.10. MocneaHuin a63al M3N0XUTb B HOBOI pepakuuu:

«B cooTBeTcTBUM C ypaBHeHuamn (4.32) u (4.35) nocne AOKPUTMYECKOro nogpocTa TpewuHbl Ha Be-
nuunHy [/c npefencHblii pasmep TpewuHbl /c, COOTBETCTBYHOLWMUI ToUyke kKacaHusi pacuyeTHoi kpusoit J(P, 1)
c JN-KpuBOW, onpepensioT B TOUke nepeceyeHns kpusbix lapp/ n Tmat Ha rpaduke J — T (cMm. pucyHok [.3)».

MyHkT [,.3.11. PucyHok [.3. HanmeHoBaHune U3/10XNTb B HOBOW pepakumun: «PucyHok .3 — UnnwcTtpa-
uMa ctabunbHOro pocrta TpewnuHbl Ha rpagpukax J — JR,J — Tapp/n J — Tmat».

MpunoxeHun E. NMepBoe—TpeTbe NepeyncaeHns n3noxnTb B HOBOW pefakuunu:

«- pacyeT naowann packpbiTUS CKBO3HON TpelnHbl A B 3aBUCUMOCTU OT €e ANUHbI 2C;

- pacyeT pacxoga TenjsoHocutena Q uepes nnaowanb ucredeHuna COA, onpegensemMoil nNo BenuunHe
naowanmn packpblTus A CKBO3HON TpewuHbl ANNHON 2C;

- onpepaeneHne ANWHbI CKBO3HOWN TpeuwwnHbl 2cLD, o6HapyxuBaemoii no pacxoay Q(2cLD) = QLD = nO®0Q’
Kak o6paTHOin yHKuMm pacxoga Q(2c) u nnowaan uctedeHna COA = A(2c)».

MyHKT E.1.1. 3aMeHNTb CNoBa: «MeTo4bl U3 NEPBOW TPYMNMNbl» HA «UHXEHEPHbIE METOLbI».

MyHKT E.1.2. 3amMeHUTb cnioBa: «pexuma HY3I» Ha «cTaumoHapHoro pexunma HYOI»,

3aMEeHUTb CCbINKY: «[11]» Ha «[12]».

MyHKT E.1.5. 3amMeHUTb cfoBa: «MeMOpaHHbIX HaNpPsXeHU» Ha «pacTArnBawLNX «NEePBUYHbIX» Ha-
NPSHYKEHNN».

MyHkT E.1.6. 3ameHunTb cnosa: «no popmyne (E.1)» Ha «no popmynam (E.1) n (E.2)».

MyHkT E.2.2.1. NcknwounTb cnosa: «(CM. pUcyHok E.1)»;

cdopmyny (E.16) n3n10XWUTb B HOBOWN pefakuuu:

A Afr Ay A3

MyHKT E.2.2.2. ®opmyny (E.20) n3n0XnTb B HOBOIN pepakunn:
(0,4(1-d), ecnud >0, F <F,
@-<n
(1 + (2F)05)

ecimd>0 A <F<P2

0,5
«CO - (1-<n P;g
-, ecnn F >F2 npu nwo6om d
@+ (2F)05 /¢

mini 0,4; 0,6(1 +c/); —-—d I, ecnn d <0, F <F?y
I 1+ (2F)0.5)j

MyHKT E.2.3.1. ®opmyny (E.23) n3n0XnTb B HOBOIN pepakunun:

-0,0523 --12
\D h

XC= W XE 1-e (E.23)

rpe XE =

f20XE, ecnuXE <0,05
{ 1 ecnnm XE > 0,05,
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MyHkT E.2.3.3. ®opmyna (E.25). MoAcHeEHUS K p M310OXUTb B HOBOW pefakuyuu:

«— LIepoXxoBaToCTb NOBEPXHOCTWN KaHasna ucrtedyeHusa (cm. E.2.4)».

MyHkT E.2.3.4. MepBbll ab3al, N310XNTb B HOBOWN pefakumu:

«lMoTepun gaBneHns, Bbi3BaHHbIe HANIMYMEM BbICTYNOB, NPUBOAALWME K USMEHEHWNIO HANpaB/ieHUA NOTOKa
N noTepe CKOPOCTM UCTEYEeHUs, onpeensT no opmyne»;

dopmyna (E.27). TosicCHEHME K €M U3/I0KUTb B HOBOW pegakuyun:

«— YUC/IO BbICTYMOB Ha eAMHULY A/IMHBI NYTW NOTOKa UCTEeYeHus AN 3ajaHHOro Tuna TpewunHbl. Peko-
MeHAyeMoe cpefHee en AN KOPPO3MOHHO-YCTa/I0C/HOW TpeLwWuHbl NPUHUMALOT paBHbiM 0,75 nt».

MyHkT E.2.3.5. dopmyna (E.28). MoscHeHne kK GT M310XNTb B HOBOW pegakumnu:

«— CpefHWn MaccoBblil NOTOK B ABYX(Pa3HON 06/1acTh Ha eAuMHMLY naowann».

MyHKT E.2.4.4. Tabnuyy E.1 n3010X1UTb B HOBOWN pefakunu:

«Tabnuuya E.1 — PekomeHAyeMble 3Ha4YeHUs MOPPONOrMyecknx napameTpoB TpeLLMHbl B CTaNAX NepUTHOrO knacca
Tvn TpeLmHbI Cpega jil, MKv pG, MKM ntl, mm 1 KGH KG
YcTanocTHas TpelinHa B KOHTakTe ¢ Bogoit  [ByxdasHas 8 33 6 1,06 1,02

MpnmeyaHne — [N NOAHANIABOYHBIX TPELUVH, HE KOHTAKTUPYIOWMUX C BOLONW, 3HaueHue Ntk npuHumatoT
pasHbIM 2,5 (MM-1).

Tabnuuy E.2 U3N10XUTb B HOBOI pegakyuu:

«Tabnuuya E.2 — PekomeHayeMble 3HauYeHuWsi MOpoNornyecknx napamMeTpoB TPeLMHbl B KOPPO3MOHHO-CTOMKMX
cTasisiX ayCTeHUTHOrO knacca

Tvin TpeLyHbl Cpega MKM lig, Mkm ntL, mm-1 KGH KG

YcTanocTHas TpeuwjmHa B KOHTaKTe C BOAONA [ByxcasHas 8,9 40 6 1,06 1,01

MyHKT E.2.5.2. NepBoe nepeuncneHve. 3ameHuntb popmyny: «(E.29)» Ha «(E.35)»;
TpeTbe nepeuncneHune. dopmyny (E.38) n3noxXute B HOBOW pedakuunu:

2k 2'Y
«90 =Yl 1 PoPo(k+1]

MyHKT X.1. 3aMeHNUTb CN0BO: «6/10KOB» Ha «610Kk0B AC».

MyHKT XK.2. 3aMeHuTb CnoBa: «Npu OAMHAKOBOM pabouyem gaBieHUM U TeMmnepaType» Ha «nNpu oguHa-
KOBOM paboyeM gaBsieHUn p u temnepartype T».

MyHKT XX.5. BTopoii ab3al, U3/10XNTb B HOBOW pefaKkunn:

«- MPUHMMAIKT HEKOTOPOE MPOU3BOJILHOE Masioe 3Ha4YeHUe HanpsAxXeHusa unsrnba, HUXe oxXupaemoro u3
pacueta HanpsXeHwit, Hanpumep =10 MMa, 1 BbLIYUCNAIOT COOTBETCTBYIOLWMNIA U3rnbaroWwnii MOMeHT

MB{1)»:
3aMeHUTb cnoBa: «3HavyeHue cuibl NX (MM HanpsHKeHns aT)» Ha «3HavyeHne cunbl Nz (Mnn HanpsXxeHns

CT)))7TpeTl/II2 ab3al. Btopoe nepeuuncneHne. 3aMeHUTb C/0Ba: «NpeAesibHOr0 HanpsXxeHne nsrnba» Ha «npe-
[enbHOTo HanpsXeHns nsrnba».
TpeTbe nepeuyncsieHne. 3aMeHUTb CNoBa: «475 pAfa NPOMEXYTOUYHbIX YPOBHEN HanpsxeHus nirnéa ot
10 go 100 MMa» Ha «AnsA psaga NPOMeXYTOUYHbIX YPOBHEW HanpshkeHns usrmba ob ot 10 go 100 MMa».
MyHKT X.6. dopmyny (OK.4) n3noxuTb B HOBON pefakuuu:

«§ = ﬁZ +Mb—»,
F wWM

MyHKT W.1.2. 3aMeHUTb CNoBa: «pPe3epBHbIX MPUHUUMNOB 6)—Tr)» Ha «NPUHLUNOB B)— M».

MyHKT N.1.4. 3aMeHUTb CN0Ba: «HepaspylwarwLluero KOHTPOASA COCTOAHUA MeTanna» Ha «HK coctoaHusA
meTanna».

MyHKT N.2.1. 3aMeHUTb CNoBa: «B CBAapPHbIX COEAMHEHUAX ayCTeHUTHbIX Tpybonposogos AY oT 200 go
300 MM KaHanbHbIX peakTopoB» Ha «B CC aycTeHMTHbIX Tpyb6onpoBoaos Y ot 200 go 300 mm PY kaHanbHOro
TMna».
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MyHKT W.2.2. 3aMeHNTb C/0Ba: «3KCNAyaTalNOHHbIA HepaspyLwalouwmnin KOHTPOIb» Ha «3KCnayaTaunoH-
HOro HK»; «3a cueT OoNTUMU3NPOBAHHOTO KOHTPONA CC» Ha «3a cyeT ONTMUMU3UPOBAHHOIO KOHTPO/SA aycTe-
HUTHbLIX CC».
MyHKT N.2.3. 3aMeHNTb C/i0Ba: «KaHa/IbHOro peaktopa» Ha «PY KaHaNbHOro tuna».
MyHKT WN.2.4. MepBblii ab3ay. Ncknwountb cnoBa: «PocT TpewmnHbl B rNy6uHY A0/KEH ObiTb OrpaHMyeH
npegesnbHbiM 3HayeHnem 0,75 £»;
BTOpPOl/i— 4eTBEPTbIN ab3albl NCKIHOUYNTD.
MyHKT W.2.6. BTopoit a63al NCKAKUYNTDL;
TpeTnii ab63ay M3N0XNTb B HOBOUM pefakuunu:
«MpepoTBpalLeHne paspbiBa ayCTEHUTHOro Tpy6onpoBoha AOCTUTaeTcs B 3TOM c/lydae 3a cyeT 3KCnny-
aTaynoHHoro HK n BHegpeHus yyBcTBUTENbHON CKT».
Moapasgensl N.3— .4 ncknwountsb.
Bubnuorpadgua. Mosunynumn [6], [11], [12] n3N0XnNTb B HOBOW peaakuunu:
«[6] HM-105-18 depepanbHble HOPMbl U NpaBuia B 061acTU MCNOAb30BaHUA aTOMHONM 3Hepruun. Mpasuna
KOHTPONA meTanna obopyAoBaHUs 1M TPy60ONPOBOAOB aTOMHbIX 3HEPreTUYeCcKMX yCTaHOBOK
NPV U3roTOB/IEHUN U MOHTaXe»;
«[11] HMN-104-18 depepanbHbie HOpMblI 1 NpaBuaa B 06/1aCTM MCNOJIb30BaHMA aTOMHON 3Heprun. CBapka u
Hannaska 060opygoBaHNsA 1 TPyOONPOBOAOB aTOMHbIX IHEPreTUYECKUX YCTaHOBOK»;

«[12] MHA3 I-7-002-86  HopMmbl pacyeTa Ha NPOYHOCTb 060pyAOBaHUA U TPYOONPOBOAOB aTOMHbIX 3HEPreTUHeCcKmnx
YCTaHOBOK».

(MYC Ne 3 2025 r.)



OKC 27.120.10

i3ameHeHne Ne 1 TOCT P 58328—2018 Tpy6onpoBOoAbl aTOMHbIX CTaHUWii. KoHuenuusa «Tedyb nepep
paspyweHuem»

YTBepxaeHo n BBeAeHO B geicteue Npukaszom PegepasbHOro areHTCTBa No TEXHUYECKOMY perysmnpo-
BaHWO N meTposiornn ot 21.11.2024 Ne 1734-cT

JaTta BBegeHna — 2025—01—30

Paspgen 1. MyHkTbl 1.1— 1.3 U310XUTb B HOBOWN pefakyuun:

«1.1 HacTtoawwnii cTaHgapT ycTaHaBAMBaeT MeTOAO0MNI0, npoueaypbl 060CHOBAHUSA W KpUTEpUn npu-
MEHWMOCTU KOHLENuUn «Teyb nepej paspyweHnem» Ana Tpy6bonpoBOAOB KOHTypa TENJ0HOCUTENA BOLOOX-
naxpaemoro peakrtopa NpPoOeKTUpyeMbiX, COOPYXaeMblX U EWCTBYHLNX aTOMHbIX CTaHLNA.

1.2 HacTtoAwui ctaHgapT pacnpocTpaHsaeTcs Ha Tpyb6onpoBoAbl (BkAl4Yas CBapHble COeAWHEeHUs npu-
Bapku Tpyb6onpoBoOB K 060pyA0OBaHnNi0), cOoTBEeTCTBYOWMNE TpeboBaHuam [1]—[11], a Takxe yA0BNEeTBOPSIO-
wue cnegyowmnum ycraoBuam:

a) HapyXHblin gnameTp Tpybonposoga He meHee 150 mwm;

6) pabouyne paBsieHne u Temnepartypa B CTalMOHAPHOM pEeXUMe Ha HOMWHaNIbHOM YypOBHE MOLLHOCTU
(panee — cTauMOHapPHbLIA pexum Npyu HOpMalbHbIX YCNOBUAX 3KCnayaTaunm) He Huxe 1,9 MMa unm He Huxe
95 °C, COOTBETCTBEHHO;

B) 3HauyeHue ygapHoii BA3kocTu meTanna KCV (OCHOBHOTO M CBapHbIX COeAMHEHNI) Ha obpa3yax Buga
V no FOCT 9454 npu paboueli Temnepatype HOpManbHOW akcnayatauum He meHee 80 Ox/CM2 B UCXOL4HOM
COCTOAHUN MNM He MeHee 60 [X/cM2 Ha KOHel, CpoKa OLEHKN.

1.3 MepeyeHb Tpyb6ONPOBOAOB, BXOAALWMNX B COCTAB KOHTypa TEN/OHOCUTENA peakTtopa, A8 KOTOPbIX
TpebyeTca 060CHOBATb KOHLEMUMID «Tedyb Nepej paspylweHuem», ANA KaxX[oro 6/70ka aTOMHONI cTaHuuwu,
onpegenseT paspaboTunk npoekTa 6/10ka aTOMHOI CTaHUMKU C yyacTueMm paspaboTumMka nNpoekTa peakTOpPHONA

YyCTaHOBKMN».
MyHKT 3.21. NcknunTb cnoBa: «, NPpUBEAEHHbIA K HOpManbHbiM ycnoBusaM no FTOCT 2939».
Pasgen 4. Wcknwuutb cnosa: «KMIML, — KOHTYp MHOTOKpPaTHON MPUHYAUTENbHON LUPKYyNauumn»;

«PBMK — peakTop 60/1blWOIA MOLHOCTWN KaHaNbHbIA».

MyHKT 5.1.1. NckntounTb cnoBa: «(nyHkTol 3.3.3, 3.4.3.2), [2] (nyHKT 2.5.13), [3] (NnyHKT 52), a Takxe Heob6-
XOAMMOCTbIO KOMMNEHCcAaLMn OTCYTCTBUA TepMeTUYHOro orpaxaeHusa PY Ha 651o0kax AC, UMeLWnX OTKIOHEHUS
oT Tpeb6oBaHuii [4] (NyHKT 21)».

MyHKT 5.1.2. 3aMeHUTb C/0Ba: «PEaKTOPHON YCTAHOBKN» Ha «PY».

MyHKT 6.2.2. 3aMeHUTb CNOBa: «rNaBHbIM KOHCTPYKTOPOM» Ha «pa3paboTumkoM npoekTa»; «C reHnpoek-
TUPOBLLUKOM» Ha «C pas3paboTUMKOM NpoekTa».

MyHKT 6.2.3. 3aMeHUTb CNoBa: «MNPUMEHSALWMNXCA CNOCOB0B» Ha «NPUMEHSEMbIX CNOCO60B»; «C MO-
MOLLbIO MPUMEHAEMBIX CMOCO60B» Ha «C MOMOLYbIO TEXHUYECKUX CPEACTB».

MyHKT 6.2.4. 3aMeHUTb CN0BO: «CNeunuruyeckne» Ha «TeXHUYeckne».

MyHKT 6.2.5. 3ameHUTb cnoBa: «B TEXHONOTMYECKOM pernameHTe M WHCTPYKLMM MO 3aKcnayaTtauum»
Ha «B akcnnyaTauuMoOHHOW AOKYMeHTauum»; «c yyetom TpeboBaHuii [3] [nepeuncneHne a) nyHkra 252]» Ha
«C yyeToM TpeboBaHuin [3]».

MyHKT 7.2.2. 3aMeHUTb CNOBO: «6/10KOB» Ha «6/10k0B AC».

MyHKT 7.2.3. 3aMeHUTb ccbiNKy: «b.2.5» Ha «b.2.3».

MyHKT 7.2.6. MepBblii ab3ay. 3aMeHUTb CNOBO: «NOBEPXHOCTHbIW» HA «MOBEPXHOCTHOW».

MyHKT 7.2.8. 3amMeHuTb cnosa: «b.2.5 (npunoxeHue B), rge BennMyYMHa YyCTaHOB/IEHHOW YYyBCTBUTENb-
HocTn QO =1,9— 3,8 kKr/MnH» Ha «b.2.3 (NpunoxeHve B)».

MyHKT 7.2.10. NckNounTb cnoBa: «NepevyncneHnto a)».

MyHKT 7.2.11. 3amMeHUTb ccbinky: «.10 (npunoxeHue MN» Ha «[.5, .10 (npunoxeHune MN».

MyHKT 7.2.12. 3ameHnTb cnosa: «(a0, 2c0) BbINOAHAT, ecnn cymmapHoe uncno yuknos N npesbiwaeT
2¢104 npn AKeff o1 10 MManm un Bbiwe» Ha «/0 (a0, 2c0) NS KaxAolh rpynnbl LUKANYECKOTO HarpyXeHusa c pas-
maxom AKeff B uukne u uncnom uumknos N B rpynne gonyckaeTcs He MPOBOAWTb MPU BbINOSIHEHUN YCNOBUIA,
npuBegeHHbix B .15 n .16 (npunoxeHune M».

MyHKT 7.3.2. 3aMe@HUTb CCbINIKY: «7.2.13» Ha «7.2.12».

MyHKT 7.3.3. MNMepeuncneHne a). 3aMeHUTb CCbINKN: «7.2.1— .2.3» Ha «7.2.1—7.2.3»;

nepeuncneHne 6). 3aMeHUTb CCbINKN: «7.2.4— .2.12» Ha «7.2.4—7.2.12»;

pucyHok 4. MpaBas KoNoHka. UeTBepTaa Avyeika. 3aMeHUTb C/NOBO: «NOMWAAbI0» HA «NoWaiblo»;
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nepeuncneHune r). Ncknwuntb cnosa: «(c yuetom 7.2.13)».

nepeyncsieHMn e). 3aMmeHuUTb cNoBa: «B pexunme HY3I» Ha «B cTayMoHapHOM pexume HY3D ¢ ncnonbso-
BaHWEM aTTeCcTOBaHHbIX nporpamMmm ansa 3BM unu B nopagke, NnpuBeLEeHHOM B NPUMOXeHUN Ex».

MyHKT 7.4.7. NckNounTb cnoBa: «, KOTOpble o6ecneynBalT HaAaUMEHbLW WA NpeaesnbHbIi pasMep NOCTy-
NMpyemMoil CKBO3HOM TpeLwnuHbl U MUHUMaNbHYO CKOPOCTb UCTEYEHUA TENNOHOCUTENA ANA nocneaywowei npo-
BepKn nnu onpegeneHnsa tpebosaHuii kK CKT».

MyHKT 7.5.6. 3aMeHunTb cnoBa: «kaHasbHoro tuna B N.2— 1.3, Bknyaa npumep pacyeta — B 1.4 (npu-
noxeHune W)» Ha «kaHanbHOro Tuna B U.2».

MyHkT A.4.1. 3ameHuTb ccbiiky: «IOCT 8.932» Ha «[OCT P 8.932»; WCK/HOUYNTb CCbINKY:
«[OCT P 50.05.15».

MyHKT A.4.2. 3aMeHUTb C/0Ba: «OLEeHKe COOTBETCTBUA MOANeXaT» Ha «OLeHKe nogexar»;

BTOpoe nepeuncneHve. 3aMmeHuTb ccbinky: «[3] (NyHKT 230)]» Ha «[3]»;

TpeTbe nepeyncrieHne. 3aMeHUTb C/I0Ba: «CBAaPHbIX COEANHEHNN» Ha «COx»;

yeTBepTOe NepeynucneHne NU3N0XNTb B HOBOW pefakuunm:

«- CKT c yuyetom TpeboBaHuii 5.2.2 [nepeuncneHune 6)], 6.2 n npunoxeHna b».

MyHKT A.4.3. 3ameHnUTb ccbinku: «[11], [6], [7], [12]» Ha «[3], [4], [6— 11]».

MyHKT A.4.4. 3aMeHNTb CNoBO: «boka» Ha «b6soka AC».

MyHKT A.5.2. ICKNIO4YNTb CNoBa: «B COOTBETCTBUK C TpeboBaHuamMu [5] n [12]».

MyHKT A.5.3. 3ameHunTb cnoBa: «AC» Ha «6510k0B AC».

MyHkT B.1.1. 3ameHuTb cnoBa: «6n0Ka» Ha «6/10ka AC»; «B 3HEPreTUYEeCKOM pexume» Ha «B cTauuno-
HapHOM pexume».

MyHKT B5.1.3. 3amMeHuTb cokpaweHue: «CTK» Ha «CKT».

MyHKT B.2.2. 3aMeHUTb cnoBa: «bbiTb BepudMunpoBaHbl M NPONTU Npoueasypy NOATBEPXAEHUA COOT-
BeTcTBMA TpeboBaHuam FOCT P 8.654» Ha «NPONTU 3KCMEpPTU3y B OpraHuM3auum Hay4yHO-TEXHUYECKOW nog-
OepXK/N YyNnoNHOMOYEHHOro opraHa rocygapcTBeHHOro peryaupoBaHusa 6e3onacHoCcTU € opopMaeHnemM AOKYy-
MEHTOB, NoATBepXAalLWwmnx xapaktepmctukn CKT, a Takxe NpoiTu npoueaypy NOATBEPXAEHUS COOTBETCTBUSA
Tpeb6oBaHuam FOCT P 8.654».

MyHKT B.2.10. BTopoi a63ay. 3amMeHUTb CNoBa: «B pexume HY3I» Ha «B cTauyMOHApPHOM pexume HYI».

MyHKT B.2.12. VicknouunTb csioBa: «no mexaHnamy MKPTTH»;

3aMeHUTb C/lI0BA: «CBAPHOI0 COEAMHEHMNSA 3a MEXKOHTPO/bHbIA MHTepBan ¢ yyetom M.2.3 — N.2.6 (npu-
noxeHne MN)» Ha «CC 3a MEXKOHTPO/bHbI MHTEpBan».

MyHKT B.3.2. 3ameHnTb 0603HaveHne: «JR(Al)» Ha «IR(A/);

npumMmeyaHue. MCKAKOUYUTb C/oBa: «WUIW OTCYTCTBYeT KOPPO3MOHHO-CTATUYECKUi PpOoOCT TpewuHbl, ANS
onucaHWa KOTOPOro MCNob3ylTca KOHCTaHTbl CSc, ms».

MyHKT 1. 3aMEeHUTb CCbINKN: «7.2.12—7.2.13» Ha «7.2.9».

MyHKT T.4 N310XUTb B HOBOW pepakumu:

«PacuyeT BenmunHbl nogpacTtaHma noctynmpyemoro aedekrta /0 (a0, 2c0) B rny6uHy AaN n gnuHy 2AcN
npoBOAAT MeToAaMn NNHENHON MexXaHWKU paspylleHus. PacyeT He NMPOBOAUTCA, €C/IKM He BbINOJIHEHbI YCNO-
BUA ONA LUKNNYECKOro pocTa TpelwuHbl B cooTBeTcTBUM ¢ .15, 16, Korga 3apaHee U3BECTHO, YTO He3Hauu-
TeNIbHbIM LUMKINYECKMM nofpacTaHUeM HayasibHOro gedekrta C yCTaHOB/IEHHbIMU B 7.2.9 pasmepaMu MOXHO
npeHebpeyb».

AKO,ZS » Ha «AKeff AK,O,ZS

R) (1-R)
MyHKT 8. 3aMeHNTb CN0OBa: «B CBAPHbIX COEAUHEHUSAX U3 YTNEPOANCTLIX CTasell U cTanen aycTeHUTHO-
ro knacca Tuna 188» Ha «B CC U3 yrnepogucTbiX cTaneit u ctanei ayCTeEHUTHOro knacca tuna 18-8».
MyHKT I.9. ®opmyny (I.3) U310XUTb B HOBOW pepakuumn:

dA dc
MyHKT 5. 3aMeHNTb 0603HAYEHUS: « _JI\I » Ha «dﬁ_ »; «AKéI/IM =

«Kj =K? +Kj = )>In7 + + "b"bs )'sircZ»,

AONONHWUTL ab3auem:

«[lonyckaeTca Mcnonb3oBaTb WHble BepuuunpoBaHHble mMeToabl pacyeta KMH c¢ cooTBeTcTBYHOUW MM
060CHOBaHNEM UX NPUMEHUMOCTU».

MpunoxeHue I goNONHUTL NyHKTamu .15, .16:

«l.15 Ana yrnepoaunucTeix cTaneit n ctaneil aycTeHUTHOro knacca tuna 18-8 n ux CC c koHcTtaHTamu Cf
n mf, ykazaHHbiMu B Tabnuue .1, pacyeT BeNMUYMHbI LUKINYECKOTO NoApacTaHusi NoCTyupyemoro gedekra

2
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/0(a0, c0) gnsa Kaxpaoi rpynnbl LMKAMYECKOro HarpyxeHus c pasmaxom AKeff B yukne n uncnom umknos N B
rpynne gonyckaeTcs He MPOBOAWTb MPW BbINOSHEHUW CNeAYLWMNX YCN0BUIA:

AKth < AKeff< 10 MMNanm, /1/<5-103; 10 MMNanm < AKeff < 15 MMaJlm , 1/< 1-103;
15 MNan/m < AKeff< 20 MManm, N < 500; 20 MMNan'm < AKeff < 25 MNan™m , N < 300;
25 MMNanm < AKeff< 30 MManm, N < 170; 30 MMNan'm < AKeff < 35 MMa”m , JI < 100;

35 MMNan/m < AKeff< 40 MManm, N < 70; 40 MManm < AKeff < 45 MManm , N < 50.

Mpu Takmx 3HauyeHusax AKeff n N BennunHa nogpocta TpeuiuHbl A/ MeHee 1 MM.

.16 Ans nermpoBaHHbiX cTanein tuna Cr-Mo-V, Cr-Ni-Mo-V n ux CC c koHctaHTamu Cf u mf uns ta6-
nvubl 1 yncno umknos N B rpynne, nNpuM KOTOPOM LMKAUNYECKUM nofpacTaHMeM MNOCTy/aMpyemoro gedekra
/0(a0, c0) moxHO npeHebpeub, B 10 pa3 60nblie npu 3HauyeHusax AKeff, ykazaHHbix B .15».

MyHKT [.2.1.2 n310XNTb B HOBOWN pegakuuu:

«[1.2.1.2 NHXeHepHble MeTOoAbl pacyeTa He TpebOYT NOAYyYEeHMA M onucaHua guarpamm gedopmu-
poBaHus a(e) n JM-KpuBbIX MaTepuana, AOCTATOYHO pacnojsiaraTb AaHHbBIMU MO TakKUM XapakTepucTukam,
KaK ycrnoBHbIi npegen Tekydectn RpO2 n npegen npoyHocTM Rm. YpaBHeHWA, Mcnonb3yeMble B AaHHbIX
mMeTogax, cnpaBegnuBebl A8 NO6ObIX pacyeTHbIX CeYeHWin TpybonpoBOAOB BHE 3aBUCMMOCTM OT UX MECTO-
pacnosioXeHna».

MyHKT [.2.1.4. BTopoi a63ay. 3aMeHUTb C/IOBO: «TEM/I0MN0» Ha «TEM/I0BOro».

MyHKT [.2.2.1. MepBblil ab3al. 3aMeHUTb CMOBA: «C TPELWNHbI» HA «C TPELLUHOMN».

MyHkT O0.2.2.2. ®opmyna (4.8). MoAacHUTeNbHbIe faHHble. JonoNHUTb 0603HavyeHnem 0: «0 = — — no-
Nyyron pacTtesopa TpeLwuHbl ANVHOW 2C»;

BTOpOW ab63au. Mocne cnos «HanpsxeHne TeyeHUsa» JONOMHUTb COBOM: «MaTepuana».

MyHkT 0.2.2.3. BTopoii a63al. 3ameHnTb cnoBa: «Ha pucyHke B.1» Ha «Ha pucyHke I.1» (2 pasa);

3aMeHUTb c/ioBa: «A4/1a Toukn B» Ha «Anda Touku Cx»;

TpeTnin a63ay. 3ameHnTb cnoBa: «O6nacTb NpumeHeHuna ypaBHeHun (4.3)— (4.8)» Ha «O6nactb npu-
MeHeHunsa ypaBHeHun (4.3)— (4.11)»;

3aMeHNTb 3HavyeHus: «20 < n npu Ob = 0 uan npn <|T = 0» Ha «20 < K npu ab = 0 (Mb = 0) unn npun
am=0(Nz=0)».

MyHkT 0.2.3.2. MepeuncneHne 6). MIckN4nTb cnosa: «- rnobanbHas HecTabuWNbHOCTb CKBO3HON Tpe-
LW UNHBI»]

hopmyny (4.18) n3noxnTb B HOBOI pegakuumn:

Gf 2 f 3,1EC™MN
«0T = ——" arccos exp
T Mpk 2caf
K2(1- v2) K2@1- v2)
MyHKT 4.3.4. 3amMeHunTb popmyny: «J8l — » Ha « Jel ~ (0.23a)»;

MyHkT [1.3.7. MepBoe nepeyncrieHne U3N0XKUTb B HOBOW pefakuunun: «a) CKBO3HasA Ko/nbleBas TpeuiuHa
B Tpy6e»;
thopmyny (4.26) n3N0XNTb B HOBOIN pegakuumn:

<ref =
(1-4*

pucyHok ([.2). O6o3HavyeHne 3aBucMMOCT. 3aMmeHnTb opmyny: «([.17)» Ha «([.25)»;
nepeyucneHve 6) N3N0XWUTb B HOBOWN pefakumu:

«b6) cKkBO3Has npojonbHasA TpelnHa B Tpybe nof AelicTBMEM MEeMOPAHHOIo HanpsXeHus».
MyHkT 0.3.9. Mepsbili ab3al,. TpeTbe NnepeyncrieHne U3NOXUTbL B HOBOW pefakuumn:

«- YCTOMYMBOTO pocTa TPelWnHbl J0 npefenbHONn BennunHbel A/c:

J(P,Ic) = JR (A/c) (4-31)»;
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dopmyny (4.33) 3N0XNTb B HOBOWN pefaKkuun:

di(Plc

di dl unn Tgpp > Tmgt>

yeTBeEpPTbLIA ab3al M3N0XUTb B HOBOI pepakuuu:

«BennunHa f/c, pna kotopoi BbinonHsawTca ycnosusa (4.31)— (4.32), cooTBeTCTBYeT npefenbHoOMy A0-
KPUTUYECKOMY NOAPOCTY TPEeLNHbI».

MyHkT [.3.10. MocneaHuin a63al M3N0XUTb B HOBOI pepakuuu:

«B cooTBeTcTBUM C ypaBHeHuamn (4.32) u (4.35) nocne AOKPUTMYECKOro nogpocTa TpewuHbl Ha Be-
nuunHy [/c npefencHblii pasmep TpewuHbl /c, COOTBETCTBYHOLWMUI ToUyke kKacaHusi pacuyeTHoi kpusoit J(P, 1)
c JN-KpuBOW, onpepensioT B TOUke nepeceyeHns kpusbix lapp/ n Tmat Ha rpaduke J — T (cMm. pucyHok [.3)».

MyHkT [,.3.11. PucyHok [.3. HanmeHoBaHune U3/10XNTb B HOBOW pepakumun: «PucyHok .3 — UnnwcTtpa-
uMa ctabunbHOro pocrta TpewnuHbl Ha rpagpukax J — JR,J — Tapp/n J — Tmat».

MpunoxeHun E. NMepBoe—TpeTbe NepeyncaeHns n3noxnTb B HOBOW pefakuunu:

«- pacyeT naowann packpbiTUS CKBO3HON TpelnHbl A B 3aBUCUMOCTU OT €e ANUHbI 2C;

- pacyeT pacxoga TenjsoHocutena Q uepes nnaowanb ucredeHuna COA, onpegensemMoil nNo BenuunHe
naowanmn packpblTus A CKBO3HON TpewuHbl ANNHON 2C;

- onpepaeneHne ANWHbI CKBO3HOWN TpeuwwnHbl 2cLD, o6HapyxuBaemoii no pacxoay Q(2cLD) = QLD = nO®0Q’
Kak o6paTHOin yHKuMm pacxoga Q(2c) u nnowaan uctedeHna COA = A(2c)».

MyHKT E.1.1. 3aMeHNTb CNoBa: «MeTo4bl U3 NEPBOW TPYMNMNbl» HA «UHXEHEPHbIE METOLbI».

MyHKT E.1.2. 3amMeHUTb cnioBa: «pexuma HY3I» Ha «cTaumoHapHoro pexunma HYOI»,

3aMEeHUTb CCbINKY: «[11]» Ha «[12]».

MyHKT E.1.5. 3amMeHUTb cfoBa: «MeMOpaHHbIX HaNpPsXeHU» Ha «pacTArnBawLNX «NEePBUYHbIX» Ha-
NPSHYKEHNN».

MyHkT E.1.6. 3ameHunTb cnosa: «no popmyne (E.1)» Ha «no popmynam (E.1) n (E.2)».

MyHkT E.2.2.1. NcknwounTb cnosa: «(CM. pUcyHok E.1)»;

cdopmyny (E.16) n3n10XWUTb B HOBOWN pefakuuu:

A Afr Ay A3

MyHKT E.2.2.2. ®opmyny (E.20) n3n0XnTb B HOBOIN pepakunn:
(0,4(1-d), ecnud >0, F <F,
@-<n
(1 + (2F)05)

ecimd>0 A <F<P2

0,5
«CO - (1-<n P;g
-, ecnn F >F2 npu nwo6om d
@+ (2F)05 /¢

mini 0,4; 0,6(1 +c/); —-—d I, ecnn d <0, F <F?y
I 1+ (2F)0.5)j

MyHKT E.2.3.1. ®opmyny (E.23) n3n0XnTb B HOBOIN pepakunun:

-0,0523[ R -12
\D h

XC= W XE 1-e (E.23)

rpe XE =

f20XE, ecnuXE <0,05
{ 1 ecnnm XE > 0,05,



(MpogomkeHne N3meHeHns Ne 1k FTOCT P 58328— 2018)

MyHkT E.2.3.3. ®opmyna (E.25). MoAcHeEHUS K p M310OXUTb B HOBOW pefakuyuu:

«— LIepoXxoBaToCTb NOBEPXHOCTWN KaHasna ucrtedyeHusa (cm. E.2.4)».

MyHkT E.2.3.4. MepBbll ab3al, N310XNTb B HOBOWN pefakumu:

«lMoTepun gaBneHns, Bbi3BaHHbIe HANIMYMEM BbICTYNOB, NPUBOAALWME K USMEHEHWNIO HANpaB/ieHUA NOTOKa
N noTepe CKOPOCTM UCTEYEeHUs, onpeensT no opmyne»;

dopmyna (E.27). TosicCHEHME K €M U3/I0KUTb B HOBOW pegakuyun:

«— YUC/IO BbICTYMOB Ha eAMHULY A/IMHBI NYTW NOTOKa UCTEeYeHus AN 3ajaHHOro Tuna TpewunHbl. Peko-
MeHAyeMoe cpefHee en AN KOPPO3MOHHO-YCTa/I0C/HOW TpeLwWuHbl NPUHUMALOT paBHbiM 0,75 nt».

MyHkT E.2.3.5. dopmyna (E.28). MoscHeHne kK GT M310XNTb B HOBOW pegakumnu:

«— CpefHWn MaccoBblil NOTOK B ABYX(Pa3HON 06/1acTh Ha eAuMHMLY naowann».

MyHKT E.2.4.4. Tabnuyy E.1 n3010X1UTb B HOBOWN pefakunu:

«Tabnuuya E.1 — PekomeHAyeMble 3Ha4YeHUs MOPPONOrMyecknx napameTpoB TpeLLMHbl B CTaNAX NepUTHOrO knacca
Tvn TpeLmHbI Cpega jil, MKv pG, MKM ntl, mm 1 KGH KG
YcTanocTHas TpelinHa B KOHTakTe ¢ Bogoit  [ByxdasHas 8 33 6 1,06 1,02

MpnmeyaHne — [N NOAHANIABOYHBIX TPELUVH, HE KOHTAKTUPYIOWMUX C BOLONW, 3HaueHue Ntk npuHumatoT
pasHbIM 2,5 (MM-1).

Tabnuuy E.2 U3N10XUTb B HOBOI pegakyuu:

«Tabnuuya E.2 — PekomeHayeMble 3HauYeHuWsi MOpoNornyecknx napamMeTpoB TPeLMHbl B KOPPO3MOHHO-CTOMKMX
cTasisiX ayCTeHUTHOrO knacca

Tvin TpeLyHbl Cpega MKM lig, Mkm ntL, mm-1 KGH KG

YcTanocTHas TpeuwjmHa B KOHTaKTe C BOAONA [ByxcasHas 8,9 40 6 1,06 1,01

MyHKT E.2.5.2. NepBoe nepeuncneHve. 3ameHuntb popmyny: «(E.29)» Ha «(E.35)»;
TpeTbe nepeuncneHune. dopmyny (E.38) n3noxXute B HOBOW pedakuunu:

2k 2'Y
«90 =Yl 1 PoPo(k+1]

MyHKT X.1. 3aMeHNUTb CN0BO: «6/10KOB» Ha «610Kk0B AC».

MyHKT XK.2. 3aMeHuTb CnoBa: «Npu OAMHAKOBOM pabouyem gaBieHUM U TeMmnepaType» Ha «nNpu oguHa-
KOBOM paboyeM gaBsieHUn p u temnepartype T».

MyHKT XX.5. BTopoii ab3al, U3/10XNTb B HOBOW pefaKkunn:

«- MPUHMMAIKT HEKOTOPOE MPOU3BOJILHOE Masioe 3Ha4YeHUe HanpsAxXeHusa unsrnba, HUXe oxXupaemoro u3
pacueta HanpsXeHwit, Hanpumep =10 MMa, 1 BbLIYUCNAIOT COOTBETCTBYIOLWMNIA U3rnbaroWwnii MOMeHT

MB{1)»:
3aMeHUTb cnoBa: «3HavyeHue cuibl NX (MM HanpsHKeHns aT)» Ha «3HavyeHne cunbl Nz (Mnn HanpsXxeHns

CT)))7TpeTl/II2 ab3al. Btopoe nepeuuncneHne. 3aMeHUTb C/0Ba: «NpeAesibHOr0 HanpsXxeHne nsrnba» Ha «npe-
[enbHOTo HanpsXeHns nsrnba».
TpeTbe nepeuyncsieHne. 3aMeHUTb CNoBa: «475 pAfa NPOMEXYTOUYHbIX YPOBHEN HanpsxeHus nirnéa ot
10 go 100 MMa» Ha «AnsA psaga NPOMeXYTOUYHbIX YPOBHEW HanpshkeHns usrmba ob ot 10 go 100 MMa».
MyHKT X.6. dopmyny (OK.4) n3noxuTb B HOBON pefakuuu:

«§ = ﬁZ +Mb—»,
F wWM

MyHKT W.1.2. 3aMeHUTb CNoBa: «pPe3epBHbIX MPUHUUMNOB 6)—Tr)» Ha «NPUHLUNOB B)— M».

MyHKT N.1.4. 3aMeHUTb CN0Ba: «HepaspylwarwLluero KOHTPOASA COCTOAHUA MeTanna» Ha «HK coctoaHusA
meTanna».

MyHKT N.2.1. 3aMeHUTb CNoBa: «B CBAapPHbIX COEAMHEHUAX ayCTeHUTHbIX Tpybonposogos AY oT 200 go
300 MM KaHanbHbIX peakTopoB» Ha «B CC aycTeHMTHbIX Tpyb6onpoBoaos Y ot 200 go 300 mm PY kaHanbHOro
TMna».
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MyHKT W.2.2. 3aMeHNTb C/0Ba: «3KCNAyaTalNOHHbIA HepaspyLwalouwmnin KOHTPOIb» Ha «3KCnayaTaunoH-
HOro HK»; «3a cueT OoNTUMU3NPOBAHHOTO KOHTPONA CC» Ha «3a cyeT ONTMUMU3UPOBAHHOIO KOHTPO/SA aycTe-
HUTHbLIX CC».
MyHKT N.2.3. 3aMeHNTb C/i0Ba: «KaHa/IbHOro peaktopa» Ha «PY KaHaNbHOro tuna».
MyHKT WN.2.4. MepBblii ab3ay. Ncknwountb cnoBa: «PocT TpewmnHbl B rNy6uHY A0/KEH ObiTb OrpaHMyeH
npegesnbHbiM 3HayeHnem 0,75 £»;
BTOpPOl/i— 4eTBEPTbIN ab3albl NCKIHOUYNTD.
MyHKT W.2.6. BTopoit a63al NCKAKUYNTDL;
TpeTnii ab63ay M3N0XNTb B HOBOUM pefakuunu:
«MpepoTBpalLeHne paspbiBa ayCTEHUTHOro Tpy6onpoBoha AOCTUTaeTcs B 3TOM c/lydae 3a cyeT 3KCnny-
aTaynoHHoro HK n BHegpeHus yyBcTBUTENbHON CKT».
Moapasgensl N.3— .4 ncknwountsb.
Bubnuorpadgua. Mosunynumn [6], [11], [12] n3N0XnNTb B HOBOW peaakuunu:
«[6] HM-105-18 depepanbHble HOPMbl U NpaBuia B 061acTU MCNOAb30BaHUA aTOMHONM 3Hepruun. Mpasuna
KOHTPONA meTanna obopyAoBaHUs 1M TPy60ONPOBOAOB aTOMHbIX 3HEPreTUYeCcKMX yCTaHOBOK
NPV U3roTOB/IEHUN U MOHTaXe»;
«[11] HMN-104-18 depepanbHbie HOpMblI 1 NpaBuaa B 06/1aCTM MCNOJIb30BaHMA aTOMHON 3Heprun. CBapka u
Hannaska 060opygoBaHNsA 1 TPyOONPOBOAOB aTOMHbIX IHEPreTUYECKUX YCTaHOBOK»;

«[12] MHA3 I-7-002-86  HopMmbl pacyeTa Ha NPOYHOCTb 060pyAOBaHUA U TPYOONPOBOAOB aTOMHbIX 3HEPreTUHeCcKmnx
YCTaHOBOK».

(MYC Ne 3 2025 r.)
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