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HAUMWOHANBbHBLIAN CTAHOAPT POCCUMNCKOWN OEAEPALUUMU

TPYBOMPOBOAbI ATOMHbIX CTAHLIVIVI
KoHuenuus «Teub nepen paspywieHnemM»

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

Dara BBeaeHua — 2019—01—01

1 O6bnacTb NpuMeHeHus

1.1 Hacroawwmn ctaHgapt ycraHaBnuBaeT KPUTEPUU, ONpedensowme BO3MOXKHOCTb NPUMEHEHUS KOH-
Lenuuu «Teyb nepeq paspylieHnemy kK TpybonpoeoaaM aToOMHbIX CTaHLMI, a Takke TpeboBaHusi K 060CHO-
BaHWIO NPUMEHUMOCTU 3TOW KOHLEeNnuun 4nsa TpybonpoBogOB KOHTYPa TENIOHOCUTENS peakTopa NpoeKTupye-
MbIX, COOPY>KaeMmbiX U AeWCTBYIOLMX aTOMHbIX CTaHLMUIA.

1.2 Hacroawwmin craHgapt pacnpocTpaHsaeTcs Ha TpybonpoBoabl C BOASHLIM TennoHocuTenem (Bkniovas
CBapHbIe COeanHEeHUs npuBapku TpybonpoBoaoB k 000PYAOBaHMIO), yAOBNETBOPSIOLLME CrEAYIOLLIMM YCIOBUSAM:

1) HapyxHbIii guameTp Tpybonposoaa He meHee 150 mm;

2) pabouee gaeneHue u pabodas Temneparypa B pexxmmax HopMarnbHOW 3KcnnyaTauum He Huxke 1,9 MMNa
UNKN He HUXxe 95 °C, COOTBETCTBEHHO;

3) 3HayeHue yaapHou Bsa3kocTu meranna KCV (OCHOBHOIO M CBapHbIX coeanHeHuin) Ha obpasuax suaa
V no FOCT 9454 npu TemnepaType HOPMarnbHOM 3KCTyaraummn He meHee 80 [/CM2 B UCXOAHOM COCTOSHUM
u/nnu He MeHee 60 [I/CMZ HA KOHEL| CPOKA OLIEHKM.

1.3 MepeyeHb TPyOONPOBOAOB, BXOASLMX B COCTAB KOHTYpa TENSIOHOCUTENA peakTopa ANA Kaxaoro
6noka aToOMHOIA CTaHLuK, ONpPeAENnsEeT reHeparnbHbIi NPOEKTUPOBLLMK BnoKa ¢ y4acTUEM FNABHOTO KOHCTPYK-
TOpa peakTOpHON YCTAHOBKM.

1.4 Mo peLueHuto paspaboTunka NpoeKkTa aTOMHOW CTAHLUU HACTOSLLMI CTAHAAPT MOXKET ObITb UCNONb-
30BaH Anst 000CHOBAHUSI MPUMEHUMOCTM KOHLEMNLIUKN «TE€Yb NEPea paspyLueHuem» kK TpybonpoBoaam, He BXxo-
OALLUM B KOHTYP TENSIOHOCUTENS peakTopa aTOMHOW CTaHUMU B Cnyyae yaAOBNETBOPEHUA YCNOBUI NyHKTa 1.2,

1.5 lNMonoxeHus HacCTOALIEro craHgapra MOryT pacnpoCTPaHATLCA Ha UCCneaoBaTenbCckue saepHble
YCTaAHOBKM NpU YCIIOBUM BKIMIOYEHUS TpeDOBaHMiA cTaHAapTa B NPOEKTHYIO U KOHCTPYKTOPCKYIO AOKYMEHTALUIO.

2 HopMaTuBHbIE CCbINKU

B HacTofeM cTaHaapTe UCMONb30BaHbl HOPMATUBHBIE CCbINIKWM HA creayiolme CTaHAapTbl:

FOCT 9454 Metannbl. MeTog ucnbiTaHUsi Ha yAapHbI U3rnG NPU NOHWKEHHbIX, KOMHATHOW U NOBbLILLEH-
HbIX TEeMneparypax

FOCT P 8.563 locyaapcrBeHHas cuctema obecneveHuss eauHCTBa uamepeHun. Metoauku (MeToabl)
M3MepeHun

FOCT P 8.654 locynapcTBeHHasi cuctema obecneyeHusa eauHcTBa usmepenui. TpebGoBaHus K npo-
rpaMmmHOMy 06ecneyeHunio cpeacTs usmepeHuini. OCHOBHbIE NONOXEHUA

FOCT P 8.932 MNocypapcTeBeHHas cuctema obecneveHns eauHCTBa uamepeHnuii. TpebosaHua k meToau-
Kam (MeToaam) u3mepeHui B 00nacTu UCMonb30BaHUA aTOMHON 3HEPTuU. OCHOBHbIE NOMOXEHUSA

FOCT P 50.04.03 Cucrema OLEeHKM COOTBETCTBUSA B 06NACTU UCNONb30BaHUS aTOMHON 3Hepruu. OueHka
COOTBETCTBUSA B (POPME UCMbITAHUI. ATTECTALMOHHbIE UCNLITAHNA TEXHONOIUI CBAPKK (HannaBKu)

UspaHune opuumanbHoe
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FOCT P 50.04.07 Cucrema OL€eHKn COOTBETCTBUA B 06MacTu MCnonb30BaHUs aTOMHON 3Heprumn. OueHka
COOTBETCTBUA B POPME UCTIbITAHUN. ATTECTALMOHHbIE UCTILITAHNS CUCTEM HEPA3PYLLAIOLLEro KOHTPONsA

MOCT P 50.05.15 Cucrema oLeHKu COOTBETCTBUS B 00NAacTM MCMOMb30BAHWA aTOMHOW dHeprun. OueHka
€o0TBETCTBMA B (hopMe KOHTpons. HepaspyLualoLmin KOHTPONb. TePMUHBI U ONpeaeneHus

FOCT P 51901.1 MeHepxmeHT pucka. AHanu3 TeXHONOrM4eckux CUCTEM

MpumeyaHue —Ipu nonb3oBaHUM HACTOSLLMM CTAHAAPTOM LieriecoobpasHo NpoBepUTL AENCTBUE CCBINOYHBIX
CTaHAapTOB B UH(OPMALMOHHOI cUCTEME OBLLEro MOMb30oBaHWst — Ha odULMansHoM caiite GegepanbHOro areHTcTBa no
TEXHUMECKOMY perynupoBaHuio 1 METPONOriu B ceT IHTEpHET UK No eXXerofHOMY MHOpMaLMOHHOMY ykasaTenio «Ha-
LWOHaNbHbIe CTaHAAPTLI», KOTOPLIA ONy6GNMKOBaH Mo COCTOSIHUIO Ha 1 AHBapsi TEKYLLEro roAa, W No BbINyCKaM eXeMecsay-
HOro UHOPMaLUMOHHOTO yKa3saTens «HauuoHanbHble cTaHgapThl» 3a TeKyLmid rof. Ecnn 3aMeHeH CCbiNOYHbIA cTaHaapT,
Ha KOTOpbLIi AaHa HeaaTMpoBaHHas CChinka, TO PEKOMEHAYETCS UCMONbL30BaTh AEHCTBYIOLLYIO BEPCUIO 3TOTO CTaHAgapTa
C Y4ETOM BCEX BHECEHHBIX B JaHHYI0 BEPCUIO U3MEHEHWIA. ECIM 3aMeHeH CChINOYHbINA CTaHAapT, Ha KoTopblil AaHa AaTu-
poBaHHas ccbifnka, To peKOMeHAYETCA UCMONMb30BaTh BEPCUIO STOTO CTaHAapTa C yKa3aHHbIM BbllUe roAoM yTBEPXKAEHUA
(NpuHATMA). Ecnu nocne yTBepX/eHNs HAacToSLLEro cTaHAapTa B CChINOYHbIA CTaHAapT, Ha KOTOpLI faHa AaTupoBaHHas
CCbINKa, BHECEHO U3MEHEHMe, 3aTpariBaloLLiee NOIoXeHNe, Ha KOTOPOE AiaHa CChifka, TO STO MONOXeHWe peKoMeHAyeTcs
npuMeHsTb 6e3 yueTa JaHHOrO U3MeHeHMUs. Ecnu cebinouHblid cTaHAapT OTMeHEH 6e3 3aMeHbl, TO NOMNOXEHUe, B KOTOPOM
JlaHa ccbinka Ha Hero, peKOMeHAYeTCs IPUMEHSTL B YacTy, He 3aTparuBaloLLeil 3Ty CChimKY.

3 TepmuHbl ¥ onpeneneHust

B HacToAweM craHgapre npumeHeHsl TepmuHbl No FTOCT P 50.05.15, a Takke cneayowme TepMUHLI C
COOTBETCTBYIOLLMMMU ONpPeAEneHNsAMU:

3.1 aHanu3 MexaHukKu paspyweHus: PacyeT, KOTOpbli CBA3bIBAET 3HAYEHUSI HANPSHDKEHUI B OKPECTHO-
CTU BEPLUMHbI TPELLMHbI, BO3HUKAIOLLMX OT SKCMITyaTaLMOHHbIX HArpy30k B Tpy0onpoBoaax BCNeACTBUE BHELL-
HUX U BHYTPEHHUX BO3AEMCTBUI, C PA3MEPOM TPELLUMHbI, KOTOpasi MOrna Obl Bbi3BaTbh €€ CTaOMUMbHbLIN MIn
HecTabuNbHbIA POCT, UMK onpeaenseT NNowaAb PacKPbITUS CKBO3HON TPELLMHDI.

3.2 aHanu3 ctabunbHOCTM Tpewunsbl: OnpeaeneHne ycrnoBui, NPU KOTOPbLIX pacyeTHast Harpyska,
npunoxeHHas kK TpybonpoBoay C NOCTYNMPYEMOW TPELLMHOM, eLle He Bbi3bIBAaeT HecTabunbHoe (npoucxoas-
wee 6e3 yBenuueHus Harpy3sku) ObICTPOE pacnpoCTPaHEHNUE TPELLMHDI.

3.3 Bepudbmkauusa: MNpouecc, MMEIOLMIA Lienbio OnpeaenuTb, NPaBuIbHO N NPEACcKasbiBalOT pacyeT-
Haa MoAenb, METOA UINKU NPOrpaMMHOE CPEACTBO, NPUMEHAEMbIE B TEXHUYECKMX aHaNU3ax, MCKOMOE peLleHne
nocpeaCcTBOM CPaBHEHUSA NOMYYEHHbIX Pe3ynsTaToB C pesynstataMyu NPOoBeAEHHbLIX PA3NUYHBIX MPOBEPOYHbIX
npoueayp, Takux Kak npsAmble UCMbITAHUA UMM pacdeTbl C UCNONb3OBAHUEM aTTECTOBAHHBLIX NPOrPaAMMHbIX
cpeacTs unu 060CHOBaHHbIE KPYTrOBbIE TECTOBbLIE PACYETHI.

3.4 perpapaumna: HeobpaTumble HEraTUBHbLIE CTPYKTYPHbIE U3MEHEHUSA KOHCTPYKLMOHHbLIX MaTepuanos
UM cCaMmX KOHCTPYKLMIn 060pyaoBaHWA U TpyBONpoBOAOB, NPOUCXOASALLME NOA BO3AENCTBMEM MEXAHNYECKNX
HarpysokK, TeMnepaTypbl U/Mnu OKPY>KatoLLEen cpeabl.

3.5 uHTeHCUBHOCTBL TeUU: Pacxos TEMNMOHOCUTENS, NPUBEAEHHBIN K €4MHULE NNowaau NCTEYEHUA ¢
BPEMEHMU.

3.6 KOHTponbHas 30Ha: Jliobas 30Ha (ceveHue-kaHamaar) TpybonpoBoaa, xapakrepusyemas Hebnaro-
NPUATHbLIM CO4ETAHUEM MaKCMMAarbHbIX PaCTArMBAatOLLMX HANPSXKEHWUIA U MUHUMANbHbIX NPOYHOCTHbIX CBOWCTB
marepuana.

3.7 koachdpuumneHTbI 3anaca: Heobxogumble AnNsi NOATBEPKAEHWUA BbINOMHEHUSI YCNOBUI «TeYb nepes
paspyLleHUEeM» paCYETHbIE KOIPPULUEHTLI 3anaca Ha YYBCTBUTEMbHOCTb CUCTEMbI KOHTPOMA T€YU U ANUHY
NOCTYNIMPYEMOW CKBO3HOW TPELLMHbI NO OTHOLLUEHWIO K €€ NpeaenibHoN ANUHE, YyYUTbIBaOLWME HeonpeaeneH-
HOCTK B 06ecnevYeHnn HaaexxHoro OBHapyXeHNA Te4un, a TaKKe Npu ONpeaeneHnn MakCMmMarnbsHOW pacyeTHon
Harpysku, pac4eTHbIX XxapakTepucTUK CBOWCTB martepuana, onucaHum mopdosnorum TpEeLyHbl U NOrPeLUHo-
CTei Ucnonb3yeMblX METOL0OB pacyeTa.

3.8 MakcumanbHasa npoeKTHasa Harpy3ka; MMH: Harpyska, Bbi3biBatoLlas MakCManbHble, HOpManb-
Hbl€ K MIOCKOCTU NOCTYNMPYEMON TPELLMHBI HANPSXKEHUA B KOHTPONbHOW 30He Tpybonposoga npu Haubonee
HebnaronpuMATHOM PacHETHOM PEXUME HarpyXXeHUs, yYUTbiBAEMas NpU NPOEKTUPOBAHMK (KOHCTPYUPOBaHUN)
TpyGonposoga.

3.9 MakcuMmanbHasa pacyeTtHas Harpyska; MPH:. CymmapHas Harpyska, Bbl3blBalOLWas MakCuMarb-
Hble, HOpMarbHbIE MNOCKOCTW MOCTYNUPYEMOW TPELUMHbI HAaNPsXKEHUA B KOHTPONbHON 30He Tpybonposoaa
npu Hanbonee HebnaronpuATHOW KOMOMHALMKU PACYETHBIX PEXMMOB HarpyXeHws, BHELUHUX U BHYTPEHHUX
CUNOBbIX BO3AENCTBUNA.

3.10 MeToponorua «teyb nepen paspyweHunemMm»: TexXHUYECKOEe A0Ka3aTenbLCTBO METogaMu Mexa-
HUKN paspyLLUEeHWA U TepMornapaBnuyYecKkoro aHanusa peanusauumu CUeHapus «Tedb nepej paspylueHuem»
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NPUMEHUTENBHO K paccmMaTpuBaemMomMy TpyGonpoBoay, 03HAYAIOLLETO, YTO AAXe B Cryyae, KOr4a CKPbITbIN Ha-
yanbHbIn gedekT (NOBEPXHOCTHAS TpeLUuMHa, aHanuampyeMas MeTogaMmm MeXaHuku paspylueHume) cnocobex
Kakum-To o6pas3om npu IKCniyataumu pasBuBaTbCA NO TOMLWMHE CTEHKM TpybonpoBoaa u NpeBpaTUTLCA B
CKBO3HYIO TPELLMHY, TO 3Ta TpeLUuMHa Npon3BeaeT o6HapyXMBaeMyio Te4b B PEXXMME HOPMarnbHOW SKCnnyara-
UK, ocTaBasiCb CTabMMbHOM NPU MakCUManbHOM Pac4ETHOW Harpyske.

3.11 MmukpokamnaHma (o6noka): MNepnog paboTbl 6noKka aTOMHON CTaHUMKM Mexay GnmxanLummm Bo Bpe-
MEHU OCTaHOBKaMu Bnoka Ans YaCTUYHON UNK NONHOW Neperpy3ku TONNUBa U/mMnmu TEXHUYECKOro o6cnyxumea-
HUA U PeMOHTA.

3.12 mopdonorua TpewmnHbl: NfreomeTpnyeckne 0COGEHHOCTU U XapaKkTEPUCTUKN CKBO3HON TPELLMHDI,
BMUAIOLLME HA CKOPOCTb UCTEYEHUS TENMOHOCUTENS Yepes Hee, Takme kak hopmMa, CTeNeHb U3BUNUCTOCTU U
BETBIIEHNE TPELUWHBI, LLIEPOXOBATOCTb CMOYEHHON NOBEPXHOCTU TPELUMHbI, OTKNOHEHWE TPAaeKTOpUM NoToka
TENNIOHOCUTENS BHYTPU CTEHKMU OT NPSAMOSNIMHEIHOr0 HanpaBneHus.

3.13 HanpsikeHUA BTOPUYHbIe: KOHTpONUpyemble CMELLEHUSMU U CAMOYPABHOBELLEHHbIE N0 CEYEHUIO
HanpspkeHusa (TeMneparypHble, MECTHbIE, OCTATOMHbIE), KOTOPbIE HE MOTYT BbI3BaTb NNACTUYECKOE paspyLue-
HWe 9nemMeHTa KOHCTPYKLUW, HO BAMSAIOT HA HakonneHwe Heynpyrux aedopmMauui, obpasoBaHue u nogpac-
TaHue TPeLuH B NpoLecce aKkcnnyarauum.

3.14 HanpsxeHUA nepBUYHbIe: HanpsxkeHusi, 00yCnoBnNeHHbIE MPUIOXEHHBIMU MEXaHUYECKUMMN Ha-
rpyskamu (4aBneHue, Cusbl ¥ MOMEHTbI) U CENCMUYECKUM BO3AENCTBMEM, KOTOPbIE MOTYT Bbl3BaTb Nnacruye-
CKO€ paspyLUeHWe 9NeMEHTa KOHCTPYKLUN.

3.15 HayanbHbIN aedeKT: YCNOBHbLIN O4UHOYHbIN AedEKT B BUAE NOBEPXHOCTHON NOMY3NANMTUYECKON
TPeLUMHbI, NOCTYNUPYEeMbI B KOHTPOMbLHOW 30He Tpybonposoaa.

3.16 HopmManbHaa Harpy3ka: HopmanbHas K NioCKOCTM TpewmHbl CyMMapHas Harpyska, onpeaense-
Mas no npasuny anrebpanyeckoro CyMMMUpPOBAHWUA Harpy3oK OT AaBMEHUA, BECA U TEMNEPATYPbl B PEXUME
HOpManbHbIX YCAOBUI AKCNNyaTaLuu.

3.17 noBpexageHue: CobbiTue, 3aKno4atoLMECs B HAPYLLEHUN UCNPABHOIO COCTOSIHUS 0ObekTa, BCnea-
CTBME MEXAHWYECKOro, (PM3nyYeckoro unm XMMM4ecKoro BO3AENCTBUA HA HEro, Npu coxpaHeHun pabotocno-
COBHOro COCTOAHUA U NPUBOASALLEE K YMEHbLUEHUIO ee pecypea.

3.18 noctynupyembin aedekrt (TpewmHa): CKBO3HAA UMM MOBEPXHOCTHAA TPeLMHa 3aJaHHbIX pas-
MEpOB, HanNWuUe KOTOPOI NPeAnonaraeTcs B KOHTPONLHOW 30He Tpybonposoaa.

3.19 npepgenbHaAa nnacTuyeckasa Harpyska; NlMH: Harpyska, npu 4OCTMXEHUM KOTOPOW CeYeHue Tpy-
6onpoBoAa € TPELUMHON LENMKOM OXBAYEHO NNacTudeckumMm aedopManusiMm, a HanpsbkeHUs B HEM AOCTura-
0T HANPS>KEHUSA MIACTUYECKOW HECTAabUNBHOCTM Marepuana.

3.20 npepenbHbINA pasmep TpeWwMHbI: PacCunTaHHbIi METOAAMU MEXAHUKW pa3pyLUEHUs pasMmep Tpe-
LWMHbI HOPMAanbHOTO OTPbIBA: [MOBEPXHOCTHOW (ANuHA, rmybuHa) UnKM CKBO3HOM (ANUHA), NOCTYNUPYEMON B
KOHTPONbHON 30HE Tpybonposoaal, Npu KOTOPOM MPOUCXOAUT €€ HeCTabunbHbIA POCT MPU MaKCMManbHOW
pacyeTHON Harpyske.

3.21 pacxon Teun: MaccoBblii pacxo (Mnu 06bEMHbIA pacxof, NPUBEAEHHbIN K HOPMarnbHbIM YCINOBU-
M no MTOCT 2939) TennoHOCUTENS Yepe3 CKBO3HYIO TpeLuHy B TpybonpoBoae.

3.22 cuctema koHTpons Teun; CKT: COBOKYNHOCTb TEXHUYECKMX YCTPONCTB, SNEMEHTOB, Npubopos,
JaTunMkoB, obecnevmBaloLLmx 0OHAPYXEHME TEYM NO 3a4aHHOMY (PU3UYECKOMY MAPAMETPY, @ TAKKE BOIMOX-
HOCTb C TPEOYEMOI TOUHOCTBIO OMPEAENSATL €€ MECTOPACTONOKEHNE U PACXO] TENNIOHOCUTENS.

3.23 Teub uaeHTUPULMPYEMAnA: YTeUKa TENTOHOCUTENS Yepes NOABUKHBIE U HEMOABWAKHBIE YNNOTHEHUSA
B rpaHu1LIax AaBneHns KOHTypa TEeNNOHOCUTENS peakTopa, MeCTONOMOXEeHNE KOTOPbIX 3apaHee onpeaeneHo.

3.24 Teub HengeHTUMUUMPYEMan: YTeuka TennoHocuTens (paboyven cpeabl) Yepes CKBO3HYHO TpeLy-
Hy B TpybonpoBoae, BO3HUKAIOLWAA NOA BO3AENCTBMEM Nepenaaa AaBneHUs no TOMNLMHE CTEHKM U HE UMEID-
Lan 3apaHee onpeaeneHHOro MECTONOMOXKEHUS.

3.25 TpelinHa ¢ BbiiBNAeMoON Teubl: CKBO3Has cTabunbHas TpewuHa B TpybonpoBoge, pasMmep Ko-
TOPOW AOCTATOMEH AN €€ 0OHaPYXEHUA CUCTEMOI KOHTPONS TEYMU C NPOEKTHOW YYBCTBUTENBHOCTLIO.

3.26 TpybonpoBogHas cuctema (mpybornpoeod). COBOKYMHOCTb AeTanei u COOPOUHbIX eAUHUL, U3
Tpyb C OTHOCALUMMUCS K HUM dneMeHTamu (KOMnekTopamu, TPOWHUKaMKU, nepexogamu, 0TBOAaM1, apMaTypo
U T. N.), NPeaHas3Ha4YeHHas Ans TPaHCNOPTMPOBaHMS paboyen cpeabl OT 04HOro 060pya0BaHUSA K APYTOMY.

3.27 uenocTHOCTb anieMeHTa: COCTOSHME 3NEMEHTA, ANA KOTOPOro BbINOMHEHbI 3aaHHbIE TEXHUYE-
CKME KPUTEPUU HAAEXKHOCTU C TOUKU 3PEHUSA NPOYHOCTU, CONPOTUBMEHUS Pa3PYLLEHUIO U NNOTHOCTU.

3.28 yyBCTBUTESNIbHOCTb CUCTEMbI KOHTPOSIA Te4u: HxHUIn npeaen gnanasoHa U3MepeHus pacxoga
TEYN YCTAHOBIIEHHOrO ANSi CUCTEMbI KOHTPOMS TeYM.
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4 CokpaueHus

B HacTOALLIEM CTAHAAPTE NPUMEHEHBI CNeAYIOLIME COKPALLIEHUS:

AC — aroMHas cTaHuums;

BXP — BOAHO-XUMUYECKNI PEXUM;

PK — rpaHnyHas pacyeTHas KpuBas,

oy — AMaMETP YCNOBHBDI;

KNH — KO93(PPULIUEHT UHTEHCUBHOCTU HAMPSHKEHUMN;

KMML — KOHTYp MHOFOKpPaTHOW NPUHYAUTENbBHON LIMPKYNALWK;

KCPT — KOPPO3MOHHO-CTaTU4ECKNIA POCT TPELLMHDI;

JPH — NOKarneHoe paspyLuatoLLee HanpsHKeHue;

MKPIMH — MmexxpuctannuTHOE KOPPO3UOHHOE pacTpeckUBaHUE NOA HanpPsXKEHUEM;
MK3 — METOA, KOHEYHbIX 3NEMEHTOB;

MP3 — MakCUManbHOE Pac4yETHOE 3EMIIETPSICEHUE;

HK — HepaspyLualLWmin KOHTPOIb;

HH — HOpMarnbHas Harpyska B pexxmme HOpPMarnbHbIX YCIIOBUIA 3KCyaTauum;
HHY® — HapyLwieHne HopManbHbIX YCIIOBUMI JKCMyarauuu;

HCC  — Ha3sHa4eHHbIN CPOK cnyxobl;

HY3 — HOpMarsbHbIE YCNOBUA IKCMyaTaLuu;

PEMK — peaktop 60nbLUOIi MOLYHOCTU KaHASMbHbIN;

PY — peakTopHas yCcTaHOBKa;

CKT BY — cuctema KOHTPOnA TEYU BEPXHETO YPOBHS;

cC — CBapHOe CoeaUHEHUE;

TP — TeYb Nnepeq paspyLueHnem;

Y3K — yNbTPasByKOBON KOHTPONb;

®HIMN  — deaepanbHbie HOPMbI U Npasuna B 061acTU UCNONb30BAHUA aTOMHOW 3HEPIUN.

5 OcHOBHbIE NONoXeHus

5.1 Ha3HayeHue u uenu

5.1.1 MNpumeHeHune koHuenuumn TP ana TpybonpoBoAOB KOHTYpa TEMIIOHOCUTENS peakTopa, NPoeKTu-
pyeMbIX, COOpY>KaeMbIX U AeHCTBYIOLLMX, BnokoB AC, o6ycnosneHo TpeboBaHusmm [1] (nyHkTbl 3.3.3, 3.4.3.2),
[2] (nyHkT 2.5.13), [3] (nyHKT 52), a Takke HEOOXOAUMOCTbIO KOMMNEHCALMU OTCYTCTBUSI TEPMETUYHOTO OrpaXx-
AeHus PY Ha 6nokax AC, umetomx OTKIoHeHusi ot Tpebosanui [4] (nyHkT 21).

5.1.2 KoHuenuus TIP HanpaBneHa Ha npeaoTBpaLleHre paspbiBOB TPYOONPOBOAOB KOHTYpa TEMMOHO-
cutens peaktopoB AC (aToMHas dHepreTuyeckasi ycraHoBka no obnactu npumeHeHus [3]) nonHbIM ceveHnem
u cocTtouT B 060CHOBaHUM TOro pakTa, YTo pa3pbiBy TPyOONPOBOAOB KOHTYpa TENNOHOCUTENS NPeaLIeCcTBY-
eT oO6pa3oBaHue CTabuUnbHON CKBO3HON TPELLMHbI, BLIABNSEMON NPeayCMOTPEHHLIMU CPEACTBAMU KOHTPONS
Teun!) TennoHocuTens, obecneynBaloLMMN CBOEBPEMEHHOE 0BHapyXeHUe CKBO3HOW TPELUMHLI U nepeBos
peakTopHOM yCTaHOBKM B 6e30nacHOe COCTOSIHUE A0 AOCTMXKEHUS TPELLMHON KPUTUYECKUX PA3MEPOB.

5.1.3 MNpepnocbinkamu ans npumeHenus TIP k TpybonpoBogaMm KOHTypa TEMnOHOCUTENs (aanee —
TpybonpoBoaoB), 06eCneYnBaloLLMMK TaKKe X KOHCTPYKLIMOHHYIO LIENIOCTHOCTB HA BECb CPOK 3KCNyaTauuu,
ABNAIOTCA:

- NPMHUMN A — NPUHLMIM Ka4eCcTBa, AOCTUTAaEMbIN HA CTaAUSAX NPOEKTUPOBAHUS, N3TOTOBNEHUSA U MOHTa-
»a cuctem TpybonpoBOAOB;

- NIPUHUMN B — NpUHLMN KOHTPONMUPYEMON 3KCNnyaTauuu;

- NpMHUMN B — npuMHUmMN paccMOTPEHUA BCEX BO3MOXHbIX YCIIOBUIN HArPY>XEHNUA U SKCNnyaTauuu;

- NpuHUUN [N — NPUHLUMN pacvyeTHO-3KCNEePUMEHTANLHOIO noareepxaeHus TrP.

BeinonHeHme nepebiX TPEX NPMHUMNOB (NPEeANOCHINOK), PACCMOTPEHHBIX B NyHKTax A.3-A.5 (npunoxe-
Hue A), 6a30BbIMM U3 KOTOPbIX AABAAIIOTCA NPUHUMNLI A 1 B, no3sonseT npumeHuTb metoaonoruio TP k pac-
cmarpusaemoMy TpybonpoBogy.

5.2 MpuMeHeHue METOAONONMKN «Te4b Nepea paspylweHuem»
5.2.1 CootBercTBue Tpybonposogos nonoxxeHnsam konuenuuu TMP, ykasaHHbiM B 5.1.2, AOMDKHO noa-
TBEPXAATbCA TEXHUHECKUM 0OOCHOBAHUEM BbINONTHUMOCTU NpuHumuna I (cm. 5.1.3).

1) B parnbHeilluem noj TEPMUHOM «TeUb» NoApasyMeBaeTcst HeuaeHTUULMPYeMas Tedb TeNNOHOCUTENS Yepe3
CKBO3HYIO TPELLMHY, KOTOpas 3apaHee He UMeeT CneLMUHeckoro MecTa pacnonoxXeHus.
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5.2.2 Ans npumeHenus merogonoruun TMP Tpebyetcs 060CHOBATL, YTO:

a) AOMONHUTENbHbIE (Cneunmdndeckne) Harpy3ku, KOCBEHHbIe BO3AEWCTBUS UMK MioOble 3HaYUMbIE Me-
XaHU3Mbl Aerpagaumm ¢ y4eToM peanu3oBaHHbIX KOMMEHCUPYIOLUMX MEPONPUATMIA HE MOTYT BbI3BaTb paspy-
LUeHMe TpyGonpoBOLOB UMM HEKOHTPOINIMPYEMOE BO3HUKHOBEHME U PAa3BUTUE TPELLMH, NPMBOASALLMX K BHE3AT-
HOMY pa3spbiBy Tpy60onNpoBoaOB;

6) otaenbHble CKT ABMsAOTCA AOCTATOMHBIMM, annapaTHO obecneveHHbiMu, obnagaiotr Tpebyemon uyB-
CTBUTENbLHOCTBIO U UCMOMb3YIOT Pa3nuyHbie PU3NYECKNEe NPUHLMNLI BLIABNEHNA TEYM TENNOHOCUTENA PEaKTopa;

B) C TOMKU 3pPEHUS MEXaHMKU paspyLUeHUs CyLEeCTBYeT 3anac Ha OBHapyXeHWe CKBO3HOW TPELUMHbI,
ctabunbHoii npu MPH.

5.2.3 K gononHutenbHbiM cneyuduyeckum Harpy3kam, B TOM YUCNe BHYTPEHHUM, OTHOCATCA rmapoyaa-
pbl, TEMMNEpPaTYpHbIe Harpy3ku oT crpatudukaLun, Harpysku ot 6rOKMPOBKM UNN BbIXOAA U3 CTPOS ONOPHbLIX
KOHCTPYKLMIA.

5.2.4 K 3Ha4MMbIM MexaHM3Mam Jerpagauumn OTHOCATCH BbICOKO- U ManouuknoBas ycranocTb, KOppo-
3Usl, 9p03Us, KOPPO3MOHHOE PaCTPECKMBaAHUE MO HANPSDKEHUEM, 3PO3UOHHO-KOPPO3UOHHBIN M3HOC, pacTpe-
CKMBaHME NoJ AeNCTBMEM OKpYXKaloLLel cpefbl, OXpynyuMBaHue MeTanna.

5.2.5 Metogonorua TINP moxeT ObiTb NpUMeHeHa Ansa TpybonpoBoaos, NpU 3KCnAyaTaumu KOTOpbIX
npeaycMOTpeHbl MEpPbI, ykadaHHble B A.5.4—A.5.6 (npunoxeHue A), MUHUMU3UPYIOLLUE BAUSAHUE BO3MOXHbIX
MEXaHWU3MOB AerpagaLlun U Bo3aencTBui cneyuduyueckux Harpy3ok Ha Tpybonposoasl, o6ecneunsast LLenocT-
HOCTb rpaHuL AaBreHnst KOHTypa TEMMOHOCUTENS NPU IKCNyaTauumu.

5.2.6 CoorBeTcTBME TpPeOOBAHUAM, YCTAHOBMNEHHbIM B 5.1.3, 5.2.1—5.2.2, 5.2.5 n obecne4yeHne KOH-
CTPYKUMOHHOW LenoCTHOCTU TpyOoNpoOBOAOB NpM KCNyaraLmm no3Bonsior 060CHOBATbL BHEAPEHME KOHLEeN-
uum TMNP Ha 6roku AC.

MpumedaHune —IlNpumeHenne koHuenuuu TTP Ha 6niokax AC nossonseT:

- He paccMmaTpuBaTb NOCnefCcTBUA NoKarnbHbIX AUHaMUYECKNX BO3AeFlCTBVIl7I, OTHOCALLUXCA K ManoBepOATHbIM NO-
CTynupyemeiM paspbiBam 1 6onblUMM Tevam prSOHPOBOAOB KOHTYpa TeNNOHOCUTENA peaKTopa, TakKuM KaK BONHbI AaB-
NeHNA BHYTPKU oSopy,qoeaHMﬂ n prSOHPOBOAOB, BoaﬂeﬁCTBMH Ha 6nusko pacnonoXeHHble CUCTEMBI, oGopy,qoaaHMe n
pr6OI'IpOBO,D,bI B BUA€ peaKTUBHbIX ycvu'||/||7|, 6ueHunit n coy,qapeva pr6, NeTAWKNX OCKOJIKOB, a Takke Boa,qeﬁcnam Ha
onopkl 060pyA0BaHUA 1 TPy6OoNpoBOAOB, U OKPYKaIOLLME CTPOUTENbHBIE KOHCTPYKLUK,

- BHECTU N3MEHEHNA B aHanms3 I'IOCﬂe,L'J,CTBI/Iﬁ OTKa30B KOHKPETHOro O60py,C|OBaHI/|F| npu NOCTyNUpoBaHUN NCXOQHOro

coBbITUS, CBA3AHHOIO C paspLIBOM TpyGonpoBoaa KOHTYpa TENNOHOCUTENSI peakTopa, BMECTO KOTOPOro CTaHOBUTCS BO3-
MOXHbIM paccMaTpuBaTh UCXOAHOE COBLITUE C NOCTYNUPYEMOI OrpaHUHEHHOMN TeYbHo.

6 Mopsapok 060CHOBaHUA NPUMEHUMOCTU KOHLIENLMM «TeUb Nepes paspylieHnem»

6.1 O6wme TpeGoBaHUA

6.1.1 OBocHoBaHMe npuMeHMmocTu koHuenuuun TIP ana paccMarpueBaembix cucTeM TpybonpoBoaoB
BKIIOYAET B cebsA: atan 1 — npeaBapuTENbHYIO OLIEHKY UX MPUrOAHOCTU C TOYKM 3peHUs 0BeCnedeHns npuH-
uunos A-B (cm. 5.1.3) ¢ ydyeTtom Tpe6oBanuit 1.2 u nepeuncnenuii a) u 6) 5.2.2 u aran 2 — TexHu4eckoe ao-
KasarenbCTBO NpumeHumMocTu noaxoga TIP Ha ocHose meTtogonoruu TP nocne nonyyeHus NofOXMTENbHbLIX
pe3ynsTaToB NpeABapUTENbHOW OLEHKM NPUIOAHOCTY Ha aTtane 1.

6.1.2 Cocras paboT, BbINONHAEMbIX HA 3Tane 1, NPpeacTaBneH B NPUNOKEHUN A.

6.1.3 TpeboBaHus k oueHke 3PPEKTUBHOCTU NPOEKTHOW UNK Yxe ycTaHoBneHHon CKT npeacraBneHsbl
B 6.2, o6wwme u TexHuyeckme TpedosaHus k CKT — B npunoxxeHum b.

6.1.4 CoctaB paboT, BLINOHAEMbIX Ha 3Tane 2 Ha OCHOBE pac4eTHOM npoueaypsl (CM. pasaen 7), npea-
cTaeneH B 6.3, Tpeb0oBaHUA K UCXOAHBIM AaHHBIM — B MPUAOKEHUU B, onucaHue MeToaoB MEXaHuku pas-
pylweHus — B NpunoxeHusax =[], METoaoB TEPMOrUApPaBNMYEcKoro aHanusa — B npunoxenun E, meroga
rPaHUYHBIX PACUYETHbIX KPUBLIX — B NPUNOXeHUM XK.

6.2 OueHka 3pPeKTMBHOCTU CUCTEMbI KOHTPOSA TeYMN

6.2.1 MNMomMeLleHns, B KOTOPbIX pacnonaralTca kaHamaarHblie Tpybonposoas! A NPUMEHEHUsT KOHUEN-
yum TP, gomkHbl ObITh OCHaLeHbl CKT B COOTBETCTBMM C MPOEKTHON AOKYMEHTAUMEN.

6.2.2 Knacc 6e3onacHoctu CKT, B COOTBETCTBUM C [1], HA3Ha4YaeTCsA rMaBHbIM KOHCTPYKTOpoM PY u co-
rMacoBbIBAETCA C rEHNPOEKTMPOBLLUMKOM Bnoka AC,

6.2.3 B npoekTHoi aokymeHTauum Ha CKT 4omkHbl 6bITb NPUBEAEHBI: ONUCAHWUE NPUMEHSIIOLLIMXCS CMo-
cob0B onpeaeneHns yTeyek TeNNOHOCUTENSA, YYBCTBUTENBHOCTL, Bpemsi cpabaTtbiBaHUA U MUHUMAIbHanA Be-
NUYMHA yTEYKN, KOTOPas AOJkHA ObITb OGHapY>KeHa G MOMOLLLIO NPUMEHSEMbIX CNOco60B.
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6.2.4 KpoMe BbinonHeHusi 06Lmx TpeboBaHui k ocHaweHuto cpeacrsamu CKT nomewyenuii 6noka AC, B
KOTOPbIX PACMNONOXEHbI ANEMEHTbI KOHTYPa TENNOHOCUTENA peakTopa (Hanpumep, no [1] 3.4.3.2u [2] 2.5.13),
HeoOX0aMMO BbLINOAHUTL cneuunduyeckue Tpebosanna k CKT, npeacraBneHHble B NpunoxeHumn b.

6.2.5 B TeXHONOrM4eCckOM pernaMeHTe u MHCTPYKUMK No sKkcnnyatauumn onoka AC gormkeH ObiTb onpe-
JerneH nopsiaok AenCTBuii ONepaTMBHOrO NEPCOHana Npu BbIABNEHUM NPU3HAKOB Teun Nno nokasaHuam CKT ¢
yyeTom Tpebosanmii [3] [nepeuncnenue a) 252].

6.3 TexHn4yeckoe 060CHOBaHME NPMMEHUMOCTH KOHLIENLIMK «Teub nepes paspyleHuem»

6.3.1 TexHnyeckoe A0KasaTenbCTBO NPUMEHEHMA NONOXeHwui KoHuenuuu TP ¢ no3uuuii MexaHuKu
paspyLLUeHUs Ha OCHOBE paCYETHON npoueaypbl (CM. pasaen 7) AOSMKHO MOATBEPAUTL AOCTATOYHbIE KOI)-
dUUMEeHTbl 3anaca No OTHOLLUEHUIO K AnuHe ctabunbHon npu MPH CKBO3HOM TpELLMHBI, Yepes KOTOPYIo Npo-
NCXOAUT yTedKa TennOHOCUTENA, ANMHbI CKBO3HOW TpewuHbl, HagexHo dukcupyemon CKT B pexmme HY3
(c koahphbuuMeHToM 3anaca Ha 4yBCTBUTENbLHOCTL CKT).

6.3.2 JononHuutenbHo k 6.3.1 pekoMeHAyeTCA BbINOMHUTL UCMLITAHUA Ha paspyLueHWe NnonHopasmep-
HbIX MoZenen Tpy6, pesynbrarbl KOTOPbIX AOMKHbI NPOAEMOHCTPUPOBATL BA3KUIA XapaKkTep ux paspyLueHus.

6.3.3 3kcnepumeHTanbHOE NoATBEPXAEHUE NoBeaeHUA No cueHapuio TIP He siBnseTca 06a3aTenbHbIM
B Cry4asix paHee BbINOMHEHHbIX UCMbITAHMI HA MOAEensx-aHanorax, a Takke npu yCrioBUM AEMOHCTpauuu
[OCTaTo4HbIX kO3hUUMEHTOB 3anaca no pedynsraram pacHETHOro 4eTepMUHUCTUYECKOTO OBOCHOBAHUSA CO-
rnacHo TpeboBaHusam 6.3.1.

7 OeTepMuHUCTUYECKOE O6O0CHOBAHUE NPUMEHUMOCTU KOHLENLUUU «Teub nepen
paspylieHueM»

7.1 O6wme TpeGoBaHus

7.1.1 OetepmuHMCTUYECKOE OBOCHOBAHUE NPUMEHUMOCTM KoHuenuuu TP aAns npoekTupyembix, Co-
Opy>XaeMbIx U AenCTBYOLLMX Or10k0B AC BbINONHAETCA MHAUBUAYANbLHO ANS KAXA0N cMCTeMbl TPyGONpoBo-
JOB unm netnu TpybonpoBoga OT OAHOIO €ro HENOABWKHOTO KOHLA (XKECTKOW OrMopbl, 33f1€NK1, NPOXOAKU,
narpybka obopyaoBaHusi) 40 APYroro, BKNOYas LUBLI NPUBAPKM TpyGoNpoBoAOB k natpyGkam 000pyaoBaHuUs.

7.1.2 PacyeTHoe 060CHOBaHWe NPOBOAMTCS NO Mpoueaype, U3noxeHHon B 7.3. [Ana noaTBepKAEHUA
BbINONHeHus1 ycrnosun TIP cornacHo 6.3.1 BBoasATcs k03aduumMeHThl 3anaca Ha YyBCTBUTENLHOCTL CKT u
pa3mepbl MOCTYNUPYEMbIX TPELLMH.

7.2 PopmupoBaHUE UCXOOHbIX AAHHbIX

7.2.1 Ona Tpy6onpoBoAoOB, NOTEHLMANBHO NPUTOAHBIX ANsi npuMeHeHusa metogonoruu TMNP, chopmupytot
UCXoaHble AaHHble, HeobXxoauMble Ansi pacyeTHoro obocHoBaHus TIP, Bknovyatowme B cebn:

- KOHCTPYKTUBHBIE U TEXHONOrMYECKME 0COBEHHOCTH;

- YCNOBUSI 9KCMyaTauum U HarpyxeHusi;

- XapaKkTepPUCTUKN MaTepunaros;

- YyBCTBUTENLHOCTL CKT;

- Mopdbonoruyeckne napaMeTpbl TPELLUHDI.

MepeyeHb MCXOAHBIX AAHHbIX NPUBEAEH B MPUNOXEHWUM B.

7.2.2 [insi BBOAUMBIX B 3KCNyaTauuio n 4eNCTBYIOLMX OnokOB HE06X0AUMO NPOBEPUTL COOTBETCTBUE
haKTUYECKUX UCXOAHBIX AAHHBIX AAHHLIM, YKa3aHHbIM B NPOEKTHO-KOHCTPYKTOPCKOM AOKYMEHTaLuK.

7.2.3 OueHnBaeMble KOHCTPYKTUBHbLIE U TEXHOMNOrMYEeCkne 0COBEHHOCTU npeacTasneHsl B B.1 (npuno-
»eHue B), ycnosus skcnnyaTtaumm u HarpyxeHus — B B.2.1 (npunoxxexue B), xapakTrepucTuku matepmanos —
B B.3 (npunoxexue B), yysctBuTensHoctb CKT — B B.2.5 (npunoxeHue b), Mopdonornyeckue napaMmeTpel
TpewmHbl — B E.2.4 (npunoxexue E).

7.2.4 B COOTBETCTBUM C PACHETHOWN Npoueaypoii HEOOXOAMMO ONpeAenuTb 3HAYEHUA HOMUHANBHbLIX
HanpsHkeHun S, (pacyeTHble HanpseHus B TpyGonposoge Ge3 yvyeTa KOHLEHTPATOB HaMpsDKEHW) npu
HH 1 makcumarbHbIX HanpsxeHun S, npu MPH ana kaxgaoro cedeHns TpyGonposoaa B COOTBETCTBUK C
B.2.2—B.2.10 (npunoxeHue B).

7.2.5 CnepyeT onpeaenuTb KOHTPONbHbLIE 30HbLI TPYOONPOBOAA, A€ BO3MOXHO MOSIBIIEHUE U Pa3BUTHE
TPELUMH Npu aKennyaTaumu. K HUM OTHOCATCS MakCUMarnbHO Harpy>eHHble CBapHbIE LUBbI B COMETAHUU C MU-
HWUMAanbHbLIMU MPOYHOCTHLIMU XapakTePUCTMKaMKU Matepuana.
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Mpu 9TOM U3 AanbHeRLWero PaCCMOTPEHUSI JOMKHbI ObITb UCKIMIOYEHbI 30HbI, AN KOTOPbIX HOMUHANb-
Hble HANPSHKEHNA S, AEACTBYIOLME NO HOPMANK K NIOCKOCTU CBApPHbIX LWIBOB, MeHee 50 MMa.

7.2.6 B KOHTPONbHbLIX 30HAX C HaMXyALUEn KOMOMHAUMEN MaKCUMarbHbIX OCEBbLIX UMM KOMbLEBLIX Ha-
NPAXEHWUA S .. N MUHUMANbHBLIX CBOWCTB Marepuana, AaloLmMX B PesynkTaTe HauMeHbLLYIO AJNIMHY Npeaerb-
HOW CKBO3HO# TpewyHbl npu MPH, NOCTYNMPYIOT CKBO3HYIO TPELMHY 2C; 5 U Ha4anbHbIA AedekT B BUAE No-
BEPXHOCTHbIN TPELUMHDBI NOSTYNANMTUYECKOH (hOPMbI FMYGUHOI 8y, NPOTSDKEHHOCTLIO 2.

CxeMbl pacnonoXeHnsa pac4eTHbIX Ae(eKTOB C YKa3aHUeM XapaKkTepHbIX PasMepoB U YCNOBHbIX 060-
3HaAYeHUN NpueBeaeHbl Ha pUcyHkax 1 — 3.

7.2.7 CKBO3HYIO TPELUMHY PA3MEPOM 2C; , U HayanbHbli AedeKT NONyINANUNTUIECKON DopMbI (8, 2Cq)
OnpeaensiioT Kak OAUHOYHYIO OKPYXHYIO UIU OCEBYIO TPELUMHY U pacnosaraior B NONepeyHbiX U NPOAONbHLIX
MIIOCKOCTAX CeveHnst TpyGbl N0 HOPMAIK K AENCTBUIO MAKCUMASbHBIX PACTATMBAIOWLIMX HANPSDKEHNI Sy, .

7.2.8 Pasmep CKBO3HOM TPELUHbI 2C; 5, ONPEAENSETCA NO NOCTYSIMPYEMOMY Pacxoay Te4mn us Hee Q; 5 B
pexume HY3, oGHapyxusaemon CKT ¢ yCTaHOBNEHHOI YyBCTBUTENLHOCTLIO Q, B CooTBETCTBUM € B.2.5 (NpU-
noxexue B), rae BENMYMHA YCTAHOBMNEHHOW YyBCTBUTENLHOCTU Qp =1,9 — 3,8 KI/MUH.

Pacxog Teun Q, , onpeaenseTca BBeieHMEM 3anaca Ng Ha vyBCTBUTENBHOCTL CKT: Q; p = Ny Q.

7.2.9 MNpu pacyeTax pasMepoB LIMKITMYECKOTO NoApacTanus aedekra B ka4eCTBe HayanbHoro gedekra
NPUHUMAIOT NOBEPXHOCTHYIO MOMY3NAMMTUYECKYIO YCTANOCTHYIO TPELMHY (g, 2Cp) Ha BHYTPEHHEN NoBepx-
HOCTM TPyObl rnyGuHom ay = 0,2 ¢, AnuHoN 2¢, = 6a, C COOTHOLLEHUEM NONYOCen ay/cy = 1/3, rae f — TonwuHa
CTEHKM TPYObl, HO pasmMepPoM He MeHee 4x24 MM 1 He Bonee 8x48 MM.

2¢

8 — packpbiThe GeperoB CKBO3HOM TPeLLWHbI;, 2¢ — ANWUHA TPeLUHbI, 6 — YrNoBOW pasMep TpeluHbI; R — cpefHuii paguyc TpyGbl;
t — TOnLMHA CTEHKN

PucyHok 1 — MonepeyHas (KonbLiesas) W NpogonbHas (oceBas) CKBO3HAA TpelnHa B Tpybe ¢ ykasaHUEM XapaKTepHbIX
pasmepos

7.2.10 AAns BbIOPaHHBIX COrNMACHO 7.2.5 KOHTPONbHLIX 30H B PACYETHBIX CEYEHUSIX aHANMU3MpPyeMoro Tpy-
6onposoaa ¢hOPMMPYIOT FPYNMbl LUKAOB Harpy>XeHUs 40 KOHLA YCTAHOBNEHHOTO CpOoKa akcnyaTauum B COOT-
BeTcTBUM C B.2.11 (NnpunoxeHue B), onpeaensior xapakTepucTuku marepuana [KoHCTaHTbl Cpu m; COrnacHo
nepeuncnenuio a) B.3.2 (npunoxexue B)], yctaHaBnueaoLme 3aBUCUMOCTb LIMKSIMYECKOTO NoapacTaHua Tpe-
LLMHBI 4719 3aAaHHBLIX NapaMETPOB HarpyXeHusi n cpeabl.

Mpu hopmmuposaHuu rpynn LMKNOB CNEAYyET NpUAEPXMBATLCA NOCNEA0BATENbHOCTU LIMKIUYECKOTO Ha-
rPY>KEHUS NPU NEPEXOAHbLIX PEXUMAaX KCNNyarauum 0 KOHLA YCTAHOBIIEHHOTO CpoKa akcnnyarauuu.

7.2.11 OueHnBalOT CyMMapHOEe YUCAO LIMKIIOB HArpy>XeHUa 3a pacyeTHbIN nepuog akcnnyatauuu N u
pasmaxu acppektusHoro KUH | Tuna AK . B kaxaom umkne B cootserctaumn ¢ 10 (npunoxenue ).

7.2.12 PacJyeTt BenuuuHbI UMKNUYECKOro NoApacTaHma NoCTynupyemoro aedekta (agy, 2¢,) BbINOMHSAIOT,

ecnu cyMmmapHoe Yucno umknos N npesbiwaet 2-104 npu AKgyg 0T 10 MMavM u BbiLe.
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{3 — yron, xapakTepusyLLuii MOMoXeHNe HeUTparbHo ocu; R;— BHYTPeHHWIA pagunyc Tpy6el, R, — HapyxXHblii paguyc TpyGbl

PucyHok 2 — CxeMa nonepeyvHoit 1 NpofosibHON NOBEPXHOCTHOM TPeLLMHbI B CeHEHUM TPyObI
C YKa3aHWeM xapakTepHbIX pasmepoB

2¢c,
( ‘) ZCd
2¢ | £
( W 2¢p :
20 =z -
o 9
D —_— :
/4 & Ny §
ACN 200

2¢,— npefenbHas AnuHa cKBo3HOW TpelyuHbl npu MPH; 2¢;,— nonyckaemas AnvHa CKBOSHOW TpeLYnHbI
2¢; p, — pasmMep obHapyXMBaeMoi TpeLMHbLI M0 pacxody Q, p; @, 26y — pasmMepbl HauanbHoro AedekTa;
Aay;, ACy— BENUUMHBI MOAPACTAHNA HaYasbHOTO AedekTa Mpy LMKIMYECKOM HarpyxXeHuu,
ap, 2¢y— pasmepbl TPELYMHBI B pesyrisTaTe LMKIMYECKOro noapacTaHus HavasibHoro gedekTa

PucyHok 3 — CxeMa CKBO3HOI TPELLMHbI U MOBEPXHOCTHOO AedeKTa

7.3 PacyeTHas npoueaypa 060CHOBaHUSA NPUMEHUMOCTU KOHLIENLIMM «Te4Yb nepen
paspyueHuemMm»

7.3.1 PacuetHoe o6ocHoBaHue TIP 6asupyeTcs Ha npoueaype, npeanonaratowen nocrynupoBaHue
B KOHTPOMbHbLIX 30HaX KOMbLEBLIX U NPOAOMNbHbIX TPELLWH: HaYanbHOIO NOBEPXHOCTHOrO AedekTa (a,,2C,) U
CKBO3HOM TPELLUMHBI 2C; , C 00HaAPY)XMBAEMOW TEYLIO NPUBEAEHHBIX HA PUCYHKE 3.

7.3.2 CornacHo npoueaype, NpMBeAeHHOI B Buae Brnok-cxeMbl HA pUCyHke 4, He0BX0AUMO NPOAEMOH-
CTPUPOBATDL BbINOMHEHUE CNEAYIOLLNX YCIOBUMN:

- BEMUYNHA LMKNMYECKOTO MOAPOCTa HadvanbHOro aedekta (a,, 2C,) 3a BECb NEPUOA dKCnnyarauuu,
onpeaeneHHas ¢ y4eToM YCrnoOBUI, yKa3aHHbIX B MHKTE 7.2.13, OyaeT B npeaenax 40NyCcKaemblX 3HAUEHUN;

- NOCTYNUpyeMasa CKBO3Has TPEeLMHa 2C; p, TeYb Yepe3 KOTOPYIO COCTaBNAET BENUUUHY Q; n npu HH,
A0mkHa ObITb 06HapyxeHa CKT ¢ 4yBCTBUTENBLHOCTBIO Q; B pexmme HYJ, octaBasck crabunbHoin npu MPH.

BbinonHeHue AaHHbLIX YCIOBUI ONPEAENAETCa pacyeTHbIMU Kputepuammn TIP, ncnonb3ylowmmm peanu-
CTUYHbIE KO3(PPULUMEHTBI 3anaca.

7.3.3 PacueTtHoe 060CHOBaHUE NPOBOAUTCS B CREAYIOLLEM NOPAAKE:

a) OLEHMBAIOT UCXOAHbIE laHHble cornacHo 7.2.1—.2.3;

6) nocnegoBaTensHO BLINOMHAIOT TpeboBaHua 7.2.4—.2.12;

B) B K&XA0M KOHTPOSLHON 30HE NOCTYNMPYIOT HaYarnbHbiA NOBEPXHOCTHLIN AeEKT (ay,2C,) U CKBO3HYIO
TPeLWwHy 2¢;
8



FOCT P 58328—2018

BxoAHble AaHHbIe AnA aHanusa:
- reomMeTpuieckne 0cobeHHOCTH;
- NnapameTpbl Harpy>XeHusi U cpeabl;

- HaMpsHKEHWUA MPU PaCcYeTHLIX PeXMaX;

- CBOWCTBA MaTepuarnos;

- KOHTPOINbHBIE 30HbI MO HarpyxeHHocTu CC;

- yyscTBUTENbLHOCTL CKT, Qp);

- mopdonornyecke napameTpsl TPeLUMHBI

\

Y V Y
dopMMpoBaHKe rpymnbi Onpepenexue
UMKINOB HarpyxeHus MaKcUMansHOM Onpepenetine

AN nepexogHblX peXxXuMoB

pacueTHOW HarpysKku

HOPMaribHOW Harpysku
HH B pexume HYD

HY3, HHY3 MPH = |HH]| + |MIH|
Y Y Y
MocTynupyemblii Ha4YanbeHbIN X BoisiBnsieMbIl ¢ 3anacomM
NOBEPXHOCTHBIi AEthEeKT < a::T'gel'::ﬁxK“ pacxon Teum
(ag » 2¢p) P Qup=ng'Q
Y Y Y
OnpepneneHve pasmepa
AecbeKTa Ha KoHel, Moctynupyemas Pacuet nnowagun
yCTaHOBNEeHHOro cpoka CKBO3Hasi TpelymHa PacKpbITUS TPELUMHBI
3KCrnyaTauum 2c A(20)
ay=ag+ Aay, 2cy = 2¢ + 2Acy
[ ! i
AHanus crabunbHocTU Pacuer pacxona Q(A) uepes
TPeLmHbl npu MPH CK3032HyIO TPeLmHY ANUHOK
C U nonwansio A
Y Y
. Onpepgenexue ANUHbLI
Onpenenerue NpeAsnsHon NOCTYNUPYEMOiA TPELMHbI
ARSI c;:o:zuMO;H'r)pemuHu C BbISIBNsSIEMO# TeHbio Q;
¢ 26, (Q, p), HO He MeHee 3t

ay<ti2n2cy<2c,/3

MoaTeepxaeHue ng=5nn.21,8
LIeNIOCTHOCTH
rpaHuy AaBneHus

MoarsepxaeHue
TPI ¢ 3anacom

PucyHok 4 — Brnok-cxema pacyeTHOro 060CHOBaHUS LENOCTHOCTU MpaHuL, AaBneEHUs U TEYU Neper paspyweHnem ans
Tpy6onposogoB

) PaccuMTbLIBAIOT BENUYMHBLI NOAPOCTa Aay M 2ACy HadanbHoro aedpekra (ap, 2¢,) Ha koHey HCC
Npu LUKMMYECKOM HAarpy>XeHuu B COOTBETCTBUM C 7.2.11—7.2.12 n npunoxenuem I (c yyetom 7.2.13).
Onpeaensior uHanbHble pasmepbl aedekta (a,,2c,) Ha koHhel HCC: rybuHa ay = a, + Aay, AnvHa
2¢), = 2¢y + 2Acy; (CM. pUCYHOK 3);

A) PacCcUMTLIBAIOT NPEAENbHYIO ANMHY CKBO3HON TPeLumHbl 2¢, npn MPH. PekomeHayeMble MeToAbl pac-
yeTa npuBeAeHbl B NnpunoxeHun I;

e) onpeaensioT ANUHY NOCTYNUPYEMOIN CKBO3HON TPELLMHBI C BbISBNAEMOW TEYbIO 2¢; H npu HH B pexy-
me HYO3.
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PacueT BENnUMHbI 2C;  BLINOSHAIOT B CrIEAYIOLLEN NOCeA0BaTeNbHOCTY:

1) paccunTbIBaOT NNOLWAAb PACKPLITUSA CKBO3HON TPELUMHbI A (2€) B 3aBUCUMOCTU OT €€ ANUHbI 2C CO-
rnacHo E.1 (npunoxxeHue E);

2) paccumnTbIBaIOT pacxof TennoHocutens Q (2¢) Yepes CKBO3HYIO TPELLMHY B 3aBUCMMOCTM OT €€ ANNHbI
2¢ v nnowaan packpeitua A (2¢) cornacHo E.2 (npunoxexue E);

3) onpeaensiioT pacyeTHyLO ANMHY NOCTYNMPYEMON TPELUHbI Teun 2¢; 5 U3 yenosus Q (2¢,p) = Q,p =
=ng Qo

Ecnu pasmep 2¢, < 3f, TO NpuHUMAIOT 2, , = 3t (rae { — TONLWKMHA CTEeHKM);

) NPOBOAAT aHaNN3 cTaburbHOCTN NOBEPXHOCTHOM TPELUMHBI (8),2Cy) W CKBO3HOI TPELLUMHBI C 0GHapY-
XUBAEMON TeYbI0 2C; 5, U OLEHUBAIOT BbINOSIHEHWE ycnoBuii TIP B cooteeTcTBumn ¢ 7.4.1 — 7.4.3.

7.4 OueHKa BhINOSIHEHUS YCITOBUIA NPUMEHUMOCTH KOHLIENLUUN «TeYb nepen paspyieHneM»

7.4.1 LlenoCTHOCTL rpaHuy AaBneHns obecneveHa, ecnv B pe3ynsrarte LUMKNMYECKOro noapactaHnus Ha-
yanbHoro MoBEpPXHOCTHOTO AecbekTa (ay,2C,) 38 BECb NEPUOA dKCnnyaTaLun ero pasMepsbl ay U 26y, He npe-
BbICAT 3HAYEHUN:

ay=ag+Aayst/2, 1)

20y =26+ 2Acy < 2¢,/3, ¥4]

rae Aay 1 Acy— COOTBETCTBEHHO BEMUYMHBI NOAPACTAHNA PA3MEPOB HA4anNbLHOro AedekTta B rmyGuHy u AnnuHy
3a oanH HCC npu 3agaHHbIX YCNOBUSAX LIMKITMYECKOTO Harpy><eHunst (PUCYHOK 3), MM.
7.4.2 CTabunbHOCTL NOCTYNMPYEMON CKBOSHOW TPELUMHBI 2C, b C BbISBISEMON TeUbIO Q= Ny Q, 06e-
CrneyveHa npu BbINOSIHEHUM YCroBUA
2c,p<2¢,/n,, 3

rae 2c,— npeaenbHas ANWHA CKBO3HOM TpeLuHbl npu MPH, Mwm;
Ng — kO3hULMEHT 3anaca Ha YyBCTBUTENbHOCTb Qy NpoekTHON CKT;
N, — KO3(ULMEHT 3anaca Ha pasmep CKBO3HOM TPELLUHBI.
Ecnu anuHa cKkBO3HOM TPELMHbI TEYN 2, 5, PacCcUUTaHHas no pacxoay yreuku Q, , npu HH B pexume
HY3 meHbLe 3t, To npuHumatot 2¢; 5 = 3t.
7.4.3 Ins naHHON pacyeTHON Npoueaypbl PeKOMEHAYETCA NPUMEHATL cneaytowme kodpuumeHTbl 3anaca:
- KO3(OPULMEHT 3anaca He MeHeEe 5 Ha YyBCTBUTENLHOCTb CKT:

ng=Qp/Q>5; )

- KO3 PULMEHT 3anaca He meHee 1,8 Ha ANUHY MOCTYNUPYEMON CKBO3HOW TPELUMHbI C BbISIBIIIEMON
Teubio Q,
n,=2c,/2¢,521,8. (%)

7.4.4 Mpu BbinonHeHumn kputepues (1) — (5) aHanuaupyembliii TpybonpoBoa yAOBNETBOPSET PACYETHLIM
ycnosusam npumeHumoctu TI1P.

7.4.5 B cnyyae HeBbINONHEHMs1 ycrnoBus (1) NO OTHOLUEHUIO K rMyOuHe nonyannunTu4eckon TpeLmHbI
ay Heo6xo,qg|M0 OMPEeAENUTL NPEAEnbHYI0 rnyGuHY NOBEPXHOCTHOM TPELMHBI @, NP ANMHE TPELMHbI 2Cy,
NPUBOASALLEV K NOSBMEHWIO NOKASIbHOW TeUM Npu ay, = a.

AHanu3 NokanbHOW HECTabUIbHOCTN NEePEMbIYKM MeXay (PPOHTOM TPELLMHBI U ThiNIbHOM MOBEPXHOCTLIO
TpyObl BEINOSHAIOT C UCMONb30BaHMeM pekomengauun [1.2—[.3 (npunoxenune M), npu 9TOM NpeaensHas rny-
OuHa pgedekta a, He AorpkHa npesbilwarb 0,752,

7.4.6 Ecnu no pesynsrataMm pacyetra peKOMeHA0BaHHbIe KO3 (puLmMeHTbI 3anaca Ha YyBCTBUTENbHOCTb
CKT (nq = 5) 1 KpUTMYECKNIA pasmep CKBO3HOM TPELMHBI (N, = 1,8) HE MOTYT ObiTb AOCTUIHYTLI, TO NEPBOHA-
YanbHble TPEOOBaHUA K YYBCTBUTENLHOCTU Qy AOMKHbI ObITh YXXECTOUEHbI, C TEM YTOObLI 0BecneunTh pacHeT-
Hble KpuTepuu (3) — (5) BoinonHeHusa ycnosuin TIP B cooTBeTcTBUU C 7.4.2—7.4.3.

7.4.7 MNpeacraBneHHble B NpunoxeHusax N—E meToabl MEXaHUKK paspyLUEHUst 1 TEPMOTrMApaBIMYecKoro
aHanusa, BKMOvas MeToAbl pacyeTa nogpacrtaHusi pa3mepoB HayanbHoro gedekra (npunoxeHue ), aHa-
nu3a crabunbHOCTH TpeLwmH (npunoxeHue [l), pacyera nnowaam Te4n u pacdeTa pacxoaa TEnnoHocuTens
(npunoxexue E) nmelor pekoMmeHaaTenbHbIn xapakrep. [Jonyckaercs MCnonb30BaTk UHbIE METOALI pacyeTa
C COOTBETCTBYIOLIMM 0OOCHOBAHMEM UX NPUMEHUMOCTU, KOTOPbIe 00ECNeYnBaloT HaMMEHbLLMIA NPeaenbHbIN
pasmMep NOCTynMPyeMOi CKBO3HOW TPELUMHbI U MUHUMAIbHYIO CKOPOCTb UCTEYEHUS! TENNOHOCUTENSA ANA No-
cneayioLLen NpoBepKU unu onpeaeneHus Tpebosannii k CKT.

10
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7.5 OCOGEHHOCTH NPUMEHEHMA METOAONOTMH KOHUENLUUH «Teub Nepea paspylieHnem» Ha CTagusx
NPOEKTUPOBAHUA U SKCINYaTAUNU

7.5.1 ina npoekToB HOBbLIX 6nokoB AC pacuyeTHoe o6ocHoBaHue TMP BLINOMHAIOT HA 3Tane NPOeKTU-
poBaHus. Ha Bcex ctagusax npoekTupoaHusa obocHosaHue TMP MoxeT ObiTb NPOBEAEHO C MCMONb30BAHUEM
I'PK, 4To nossonger npu npoekTuposaHuu GbICTPO MOANUUUPOBATL KOHUrypaumio TpybonpoBoaoB Npu
OAHOBPEMEHHOM YZ10BIIETBOPEHUU Kputepues TIP.

JaHHbIn noaxoa npeactasneH B NpunoxeHum XK.

MpumeyaHune — B pesynerare, Ha CTafgUN NPOEKTUPOBAHUS N NPOYHOCTHOTO 060CHOBaHUA TPYyGONPOBOAHBIX
cucTeM HoBbIx 6rokoB AC, aHanuaupyemMble Tpybonposogbl MOryT 6biTb KBanudULmMposaHsl AnNs NnpumeHenuna TP u oT-

BeyuaTb TpeGoBaHWsAM [1] NpK YCIIOBUN NOCNEAYIOWETO NOATBEPXKAEHNUA NOCNE MOHTaXa NPOEKTHOM KOH(UrypaLmmu Tpy6o-
MPOBOAOB U YCIIOBUIA UX 3aKPEMNEHNA K haKTUHECKOH TPACCUPOBKE U PacnoNOXeHNo onop.

7.5.2 Tpu BBOAe bnoka AC B 3KCnnyaTauumio NPUHATbIE B pacyeTax Ha CcTagun NPOEKTUPOBAHMUS NMPO-
€KTHbIE Harpy3ku U HanpsbkeHus AnAa pexvmoB HYS A0mkHbl ObiTb B COOTBETCTBUM C TpeboBanuamu [1] noa-
TBEPXKAEHBI N0 pe3ynbraram Mycko-Hanago4HbIX paboT U 0CBOEHUSI MOLLHOCTU NyTEM NPOBEPKU COOTBETCTBUSA
haKTMYECKOro pacnosioKEHUs onop, TPACCMPOBKU TPYOONPOBOAOB, MOHTAXHbIX HATArOB, MaKCUMAanbHbIX Ne-
pemMeLLeHunii 06opyaoBaHusa u Tpy6onpoBoAOB, ONpeaensowmux YPOBEHb HaNPSHKEHHO-AEPOPMUPOBAHHOTO
COCTOAHUA.

7.5.3 MNpuHuMasa BO BHMMaHue 3anoxeHHole B pacyeT TIP koahduumeHTbl 3anaca, Bkniovaoowme B
cebA TaKke HeonpeaeneHHOCTb NO OTHOLUEHUIO K Harpy3ke B pexume HY3+MP3, 1 yuutbiBas CywlecTBeH-
HbIli BKIaj CEMCMUYECKOTO BO3AENCTBUA B PACHET NPeAenbHON ANMHbI CKBO3HOW TPELUMHBI, AETEPMUHUCTCKOE
obocHoBaHue TIP, BbINONHEHHOE HAa CTaauM NPOEKTUpPOBaHUsA, He TpebyeT nepepaboTku Ana cTaauu BBOAA
B 9KCMITyaTaumio, a NONMy4eHHbIe pe3ynbraTbl CYUTAIOTCA NPUTOAHBIMU U Nocne BBoAa 6noka B akcnnyartaumio,
ecnu Ans paccMarpuBaembix Tpy6ONpPOBOAOB BbISBNEHHbLIE OTKMOHEHUS HE NPUBOAAT K BO3PACTAHUIO NPOEKT-
HbIX CUITOBbIX Harpy30K B pexumax nycka u pabotbl HA HOMUHANMBLHOW MOLLHOCTU Bonee yeM Ha 20%.

7.5.4 ina pencreyiowmx 6nokos AC pacyetHoe o6ocHoBaHue TP BbINONHAETCA ANA CyLIeCTBYIOLIEN
KOHUrypauum TpybonpoBOAOB C YH4ETOM:

- Pe3ynbTaToB BbIMONMHEHHbIX PaGoT N0 MOAEPHU3ALUN U PEKOHCTPYKLIUK;

- paHee BbiGpaHHbIX MaTepuarnoB (CBOIMCTBA KOTOPbIX, BKNIOYAA BA3KOCTb Pa3pyLUEHUs!, MOTYT OTNMYaTh-
€Sl OT UCXOAHBIX);

- (paKTUYECKMX 3HaYEHUI Harpy3ok B pexmmax HY3, noaTeepaeHHbIX pe3ynsrataMym MOHMTOPUHIA Ha-
rpy3ok (nepemMeLleHui);

- 3HAYEHWUI Harpy3oK OT BHELLHWUX BO3AEWCTBUI (YTOYHEHHbIX NO pe3ynsrataMm MUKPOCEN CMOPaioOHUPO-
BaHWA, pacyeta ¢ NPUMEHEHUEM aTTeCTOBaHHbLIX nporpaMMHbIX cpeacts ([1] nyHkr 1.2.9, [2] nyHkT 2.1.15)
AN YTOYHEHUS NOJTAXKHBIX aKCEneporpaMM 1 CNeKTPOB OTBETA) U OLIEHKWU HAarpyeHHOCTU TpybonpoBoAoB ¢
YYETOM YKa3aHHbIX aKTyanu3mpoBaHHbIX AAHHbIX);

- UCTOPUM HArpy>XeHUs B NPOLECCe aKkCnnyataumm;

- aHanu3a onbITa SKCnnyaTaummn CyLLECTBYIOLLMX aHANOroB.

7.5.5 MNpu BbINOSHEHUM pacveTHOro o6ocHoBaHust TIP cornacHo 6.3 u pasaeny 7 Ha cTaguu NPOATeHus
cpoka cnyxbbl TaKke crneayer yYuTbiBaTb BbINONHEHHbIE PAHEE PEMOHTBI U KOHCTPYKTUBHbIE MOogudukauum,
haKkTUYECKUE NapameTpbl Harpy>eHns (ECru UMEIOTCA OCHOBAHWSA) U NPOrHO3UPYEMbIEe Cry>eOHble xapakTe-
PUCTUKU CBOWCTB UCMOMb3yEMbIX MaTEPUanoB C Y4ETOM TEHAEHUMN UX USMEHEHUS HA KOHEL, CPOKa OLIEHKM.

7.5.6 Oco6eHHOCTM npumeHeHus metogonorun TMP Ha cTaguu skcnnyartauuu anst 060CHOBaHUS Le-
nocTHocTu TpybGonposoaos npu Hanuuun fedektoB npueedeHsl B U.1 (npunoxexHue M), ans o6ocHOBaHMUS
npeaoTBPAaLLEHUA PaspbiBOB ayCTEHMTHbLIX Tpybonpoeoaos PY kaHanbHoro tuna B 1.2—IA.3, Bkntoyas npu-
mep pacyeta — B U.4 (npunoxxeHue N).

8 lJokymeHTMpOBaHUE U OTYETHOCTb

TexHu4yeckas AOKyMeHTauusa no 000CHOBAHMWIO U BHeAPEHUIO KoHuenuuu TIMNP ana Tpy6onpoBOAOB KOH-
Typa TENNoHOCUTENs paccmaTpusaemMoro dnoka AC fomkHa coaepxarb:

- NepeYeHb M onucaHme pacCMOTPEHHBLIX cucTeM TPyGONpPOBOAOB, BXOAALLMX B COCTaB KOHTYpa Tenno-
HOCUTENA peakTopa;

- pesynbrarbl OLIEHKU NPUrO4HOCTU aHanNu3upyeMbix CUCTEM TPYGONPOBOAOB ANS NPUMEHEHUSA METOAO-
norum TIP B COOTBETCTBUM C NpUnoxxeHuem A n ydetom Tpebosanui 5.1.3, nepeuncrenue a) 5.2.2;

1
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— pesynbTaTtbl oueHkn agdpekTuBHocTH CKT B COOTBETCTBMM C TpebGoBaHuamM 6.2, nepevncneHue 6)
5.2.2, n npunoxexus b;

— pesynsTatbl TEXHUYECKOro 060CHOBaHUS NPUMEHUMOCTU TP, BbIMOSIHEHHOIO B COOTBETCTBMM C 6.3 1
pasgenom 7;

— 3aKNIOYMTENbHBIA OTYET MO OBOCHOBAHUID MPUMEHUMMOCTKM KoHUenuui TIP ¢ o6wmmMmn BbiBOAAMU U
pekoMeHaauMaMmn Ana AanbHenLwero BHeApPEeHUs.
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Mpunoxenue A
(obsa3arenbHoe)

OueHKa NPUMEHUMOCTM KOHLIENLIUM «Teub Nepea paspyleHnem»

A.1 O6wme TpeboBaHus

A.1.1 HeobxogumMble ycrioBua npuMeHUMocTu koHuenuuu TIP K AedCTBYIOWUM, COOpYXaeMblM U NPOEKTUPYEMbIM
6rnokam AC 6a3npyloTcs Ha NoATBEpXAEHUN KadecTBa TpybonpoBoAHBIX CUCTEM B TEYEHUE BCEro cpoka akcnnyartauuu
(BKItoYas JOMONHUTESNBHLIA CPOK aKcnnyaTauuu), obecneunBaemblM, MaBHbLIM 06pa3oM, 3a CHET BbINONHeHUA Tpebosa-
Huii geiicTyromx OHIM, a Tarke 06a3aTeNnbHbIX K NPUMEHEHUIO AOKYMEHTOB MO CTAHAAPTU3ALMU, OTHOCALLMXCS K Npo-
€KTUPOBaHWIO, U3roTOBMIEHUIO, MOHTaXy Tpy6onpoBoAoB U obopyaosaHus, Beogy 6noka AC B 9kcnnyatauuto U ero akcnny-
arauuu [Bknioyas TpeboBaHUA K CUCTEMaM MOHUTOPUHIA YCIOBUIA 3KCNNyaTauumn, Harpy3ok (NnepemMeLleHnin), napaMeTpos
BXP, kOHTpons Teyei, KOHTPOIS COCTOAHUA MeTanmna u TexHudeckoro ob6cnyxmsaHus o6opyaosaHnsa n Tpybonposogos].

A.1.2 ObocHoBaHWe BO3MOXHOCTN NpuMeHuMocTu TIP Kk aHanuaupyemblim Tpy6onposogam BkntodaeT B ceba asa
aTana.

Ha nepeom 3Tane NpoBOAMTCA OUEHKa BLINOMHEHUA OrpaHUYUBaOLMX YCNOBUIA COMAcHO 1.2, raBHLIM U3 KOTO-
pbIX SBMAETCA rapaHTUpOBaHHOE BA3KOE COCTOAHWE MeTanna B Te4eHUe BCEro cpoka aKkcnnyatauun onpeaensemoe no
xapakrepuctuke KCV cornacHo nepe4ncnerunio B) 1.2 n oTcyTcTBUE 3HAYUMOro MexaHuama gerpajgauun cornacHo 5.2.4.

Ha BTOpOM 3Tane oUeHUBaAETCA BLINONHEHNE TEXHUYECKUX N OPraHN3aLMOHHLIX NPEANOCHINOK, NPeACTaBNeHHbIX B
5.1.3 B Buge npuHyunos A-B.

A_2 UcxoaHble AaHHbIe

A.2.1 OCHOBHBIMU UCXOAHLIMU AaHHLIMKY, UCNONBL3YEMbIMU ANSA OLEHKN BO3MOXHOCTU NpuMeHeHua TMNP k aHanusu-
pyeMbiM TpyGonpoBoaam, ABMAOTCA:

- knaccudukayusa Tpybonposogos u o6opyaoBaHuaA (BkNovasa knacc 6esonacHocTu cornacHo [1], rpynny cornacHo
[3], kaTeroputo ceiicMOCTOWKOCTU cornacHo [5], kaTeropuu cBapHbIX CoeAuHEeHU cornacHo [6] unu BHOBb BBOAWMOMY
OHM);

- napamMeTpkl pabodyeit cpeabl (TennoHocuTens),

- NpoeKTHble 0COBEHHOCTU paccmaTpuBaemoii cucTemMbl TPybONpoBOAOB (TpaccMpoBKa, KOMMOHOBKA, YepTexu,
pasmMepsbl);

- MHbopMaLma 060 Becex OTCTYMNEHUSX OT NpoeKTa, PEMOHTax U UCTIpaBreHnsaX B NpoLecce MOHTaxa unu no pe-
3ynkratam KOHTPOoss, 0POPMITIEHHBIX TEXHUYECKUMU pPELLIEHUSIMK,

- NepeYeHb UCMonb3yemblx MaTepranoB (OCHOBHLIE, CBAPOYHbLIE, HannaBoYHbIE), X CBOCTBA;

- MPOEKTHbIE YCIIOBUSA HarpyXeHUs ¢ y4ETOM BO3MOXHBIX MX OTKIMOHEHWI B 3KCNNyaTauum,

- Harpysku 4N BceX pacyeTHbIX PEXUMOB, BKITIOYas npefenbHble Harpysku, YUCNo LUKNOB HarpyXXeHna npu nepe-
XOAHBIX pexuma;

- cneyndudecknme Harpyaku 1 BO3AeiCTBMUS, BO3MOXHbLIE MEXaHWU3MbI Aerpagaunn, KOTopble MOryT BO3SHUKHYTL Npu
3KcnnyaTauum,

- pe3ynbraThl pacHeToB HanpsPKeHWn U NPOYHOCTHOro 060CcHOBaHUS;

- NporpaMMbl IKCMNyaTaLMoOHHOro KOHTPONA MeTanna Ans aelicteytowmx 6nokos AC;

- METOAbI U pesynkraThl NPeA3KCnyaTaLUMoHHOrO U 3KCNNyaTaLMoOHHOro KOHTPONA COCTOSHWA MeTanna Ana Aei-
cTBytowmx 6nokos AC;

- OrpaHuYeHuUs Mpu NpoBeAEHUN aKcnyaTayuoHHoro HK cBapHbIX coefuHEHNIA (NpU UX Hanu4uu),

- xapaktepuctukm CKT;

- pe3ynsraThl UMelLMXCA UChbITaHUi nonHoMacwTabHelx Mogenei Tpy6 M3 aHanornvHblXx MaTepuanos Ha pas-
pyLueHue.

A.2.2 Ons peiictytownx AC nepeyeHb OCHOBHBIX UCXOAHBIX AaHHBLIX NPU HEOBX0AUMOCTU MOXET BbITh pacLUMpeEH.

A.3 OueHka kauecTBa Tpy6onpoBoaoB

A.3.1 nsa noaTBepxaeHus kadectea TpybonpoBoAOB Ha CTaguW A0 Hadana akcnnyatayuun TpebyeTtcsa npoBecTu
OLIeHKY MOMHOTBI BbINOSIHEHUS TpeGOBaHWA NPOEKTHOW AOKYMEHTaLMKU B COOTBETCTBUMN C TpeboBaHuAMM [3] n aencTBylo-
e cucteMoit obecneveHuns kadecTsa.

A.3.2 HeobxopgumMo npoBepuTb COOTBETCTBUE peanbHOW TPacCUPOBKU U reoMeTpun TpybonpoBoaoBs, yCrnoBuid ux
3aKpenneHus B NPOEKTHON JOKyMeHTaL .

A.4 OueHKa MOHUTOPUHIa yCNOBUI 3KCnnyaTauum

A.4.1 Ona geiicTBytoLimx 6rokoB AC MOHUTOPUHT 3KCNNyaTauuoHHbLIX NapamMeTpoB, BXP, Harpy3ok (nepemeLleHuin) u
BUGpaLuii, HepaspyLUatoLLMii KOHTPOIb MeTanna, KOHTPONb TeYei, TexHUYeckoe obcnyxusaHue Tpy6onpoBoaos, a Takke
MopsZoK 1 opraHu3alns Ux NpoBeAeHUst AOMKHLI oTBeYaTb TpeGosaHuam MOCT P 8.563, MOCT 8.932, FOCT P 50.04.07,
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[OCT P 50.05.15, [11—[5], [7]—9] v apyrux obasaTenbHblX Ansa AC AOKYMEHTOB NO CTaHAapTU3auUuW, OTHOCALLMXCH K
TEXHOMOMMYECKUM perflaMeHTaM, UHCTPYKLMUAM Mo SKCrnyaTauuu, UHCTMEKLUMOHHEIM nporpamMmaM, TUNOBLIM U pabouum
nporpammam KOHTPONA MeTanna, metogukam HK, Mmetogam u cpeactsam nsmepeHui.

A.4.2 Onsa geictBytowmnx 6rnokoB AC oLeHKe COOTBETCTBUSA Mo iexaTr CUCTEMBI:

- cucTema cbopa 1 06paboTkn faHHbIX 06 YCNOBUAX JKCMNyaTauumn (4aBnexHune, Temnepartypa, LUKibl HarpyXeHus,
Bn6pauwmu, BXP);

- cucTeMa KOHTPONs gakTUHecKoi HarpyX eHHOCTU TpyBonpoBOAOB [KOHTPOMb NepeMeLleHUin 31eMEeHTOB KOHTYpa
TennoHocuTens peaktopa cornacHo [3] (nyHKT 230)];

- cucTema akcnnyaTaumoHHoro HK Tpy6onpoBoAoB, HaleneHHasn Ha BbISIBNEHUE U (PUKCALMIO HECTINIOLWHOCTEN oc-
HOBHOIo MeTanna 1 cBapHbIX COefUHEHUN, BbIIBNEHNE N (UKCaLMIO M3MEHEHMNI FeOMETPUYECKUX Pa3MepOB; BbiSBNEHWE
1 rKcaLmIo M3MEHEHN MEXaHUYECKUX XapakTepUCTUK U CTPYKTYpbl MeTanna,

- appekTuBHOCTL CKT.

A.4.3 InA peiicTBYOWMUX U HAXOAALWMXCH Ha NPOAJIEHHOM cpoke akcnnyartauun 6rnokoB AC OMKHBI YYUTLIBATLCA
TpeboBaHusa [11], [6], [7], [12], nporpaMM KoHTpons, MeToauk HK, MeTofi0B 1 CpeCcTB U3MepeHUiA.

A.4.4 OBpaboTaHHble AaHHLIe 06 ycnoBusix skcnnyatauum obopyaoBaHus U Tpy6onposogoB 6noka nognexar go-
KYMEHTUPOBaHMWIO U XpaHEHWIO.

A.5 MNopsAaok paccMOTpeHUsl BceX BO3MOXHbIX YCIIOBUIA HarpyXXeHuUsi U 3KCnayaraluu

A.5.1 AHanusy nognexar Bce MPOEKTHbIE U BO3MOXHbIE 3KCMNIlyaTaLlMOHHbLIE Harpysku, BKIOYasi KOCBEHHbIE BO3-
OEWCTBUA U crielndundeckne Harpyskm (cMm. 5.2.3), hopMupyioLlme B LIENIOM rpaHnYHbIe YCNOBUA HarpyxeHusa Ha Tpy6o-
NpoBOAbLI.

A.5.2 [poeKTHLIe HarpysKkn oLieHMBAIOT MO pe3ynsrataM NPOYHOCTHOTO 060CHOBaAHUA B COOTBETCTBUN C TpeboBaHU-
samu [5] n [12] ¢ y4eToM cooTBETCTBUSA haKTUHECKMX YCITOBUI 3KCMyaTaLum 1 hakTUIeCcKoin Harpy>XeHHOCTH TpybonpoBso-
0B MPOEKTHLIM NapaMeTpam K Harpyskam (nepemeLLeHusM).

A.5.3 Ons peiictBytonux AC OUEHKY Harpy>XEHHOCTU U COCTOSIHMS TpyboNpoBOAOB Ha CTaguu SKcnayarauuu unm
NPOANEHNA pecypca BLINOMHAKT B cooTBeTcTBMU ¢ TpeboBaHuamn MTOCT P 50.04.03, TOCT P 8.563, MOCT P 8.654,
FOCT P 8.932, TOCT P 50.04.07, FTOCT P 50.05.15, TOCT P 51901.1, [1], [3], [8]—{10] v o6a3aTenbHbix 4ns AC UHbIX A0-
KYMEHTOB MO CTaHAapTU3aLUWu, OTHOCALLMXCS K MHCNEKLMOHHBIM NMporpaMmam OLEHKN coCcToAHUA Tpy6onpoBogoB, BKIIO-
Yas KOHTPOMb TONLWMHLI CTEHOK TPpyBonpoBogoB, METOAAM M CPeACTBaM U3MEPEHWI, TUNOBLIM U paboyum nporpaMmamM
3KCNyaTaLMOHHOro KOHTPOns, MeToankam HK, oLeHke pecypcHbIX XapakrepucTuk metanna Tpy6onposogos..

A.5.4 OueHke nofnexar BO3MOXHbIE MeXaHU3Mbl ferpagaumn (cM. 5.2.4), KoTopble MOryT AaTb HEYYTEHHbIE B Npo-
eKTe 3Ha4MMBble NMOoBpPEXAeHNA MeTanna u HeBepHO Npefcka3aHHbIi (HeKOHCepBaTUBHBINA) NpeAenbHbli pasMep TpeLyUHb!
€O CTOPOHBI BHYTPEHHe NoBepXHOCTW TpyBonpoBoja, HanpuMmep KOPPO3IUOHHON TPELUMHLI B @YCTEHUTHOM CBApHOM LUBE,
TPYAHO NojAatoLLeics KOHTPOIIO U aHanMTU4ECKOW OLIEHKe.

A.5.5 Belgensitot TpySonpoBogbl, A8 KOTOPbLIX OTCYTCTBYIOT HEMPOEKTHLIE MEXaHU3Mbl NOBPEXAeHWiA, n Tpybonpo-
BOZbI, ANSI KOTOPbLIX CyLLECTBYET NoTeHLManbHas CKIOHHOCTb K HEMPOEKTHEIM MEeXaHW3MaMm NOBPEXAEHNS.

Onsa nocrnefHUx oueHuBaeTcs o6ecneveHHoCTb U 3PP eKTUBHOCTL MPeNPUHATLIX KOMMEHCUPYOLMX Mep (KOH-
CTPYKTOPCKUX, SKCMNyaTaLMOHHBIX, TEXHONOMMYECKWX) NO yAepKaHWio 3TUX MOBPEXAeHUA B NpuemMneMblX rpaHuLax, obe-
cneYmBatonx KOHCTPYKLUMOHHYHO LIeNoCTHOCTb TPY6onpoBOoAoB.

A.5.6 ins npoekTnpyembix 6nokoB AC crnefyeT npoaHanuaMpoBaTh ONbIT 3KcniyaTayuu TpybonpoBogoB-aHanoros
Ha geicTytownx Brnokax AC 1 y4oCTOBEPUTLCA B TOM, YTO HapPSAAY C YYTEHHBIMW B NpoeKTe HebnaronpusaTHLIMKU BO3AeN-
CTBUSIMU He crefyeT OXuAaTh YpeaMepHbIX cneLnduiecknx Harpy3ok U MexaHusmoB agerpagauuu.

Ons peiicteytowmx 6rnokos AC Ha OCHOBaHWMM OLiEHKM OfMbiTa 3KCMiyarauum paccmaTpuBaemelx TpyGonposogos
cnenyeT y6eauTbesa B TOM, YTO NpefnNPUHATLIE KOMNEHCUPYIOLLME Mepbl ABNSAIOTCH [OCTaTOMHBLIMMU.

A.6 Pe3ynkTtaThl OLeHKM, BLIMOMHEHHON cornacHo A.3—A.5, BKITo4as oLeHKY apdeKTUBHOCTU MPEANPUHATEIX KOM-
NeHCUpYoLWNX Mep, JOMKHbI ObITb [ OKYMEHTUPOBAH®I.
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MpunoxeHue
(obszaTenbHoe)

Tpe6oBaHUA K CUCTEMAM KOHTPOSISA TeUm

B.1 O6wme TpeGoBaHUA

B.1.1 CKT koHTypa TENMOHOCUTENSA peakTopa AOoMmKHa OCYLLEeCTBNSATL 0BHapyXeHue 1 ngeHTudukayuio Tedei o6o-
pygosaHus 1 TpybonpoBogos npu paboTe Bnoka B pexumMax nycka(octaHosa) n paboTe B 3HEPreTUHECKOM pexume.

B.1.2 CKT koHTypa TennoHocuTens peakropa AofkHa CTPOUTLCH Kak MHTerparnbHas cuctema u CoCToATb He MeHee
YeM U3 ABYX OTAENbHbIX, HE3aBUCUMbIX, AOMONHAOLMX APYr APYra CUCTEM, OCHOBAHHbLIX HA8 MOHUTOPUHIE U U3MEPEHWUN
pasnuyHbIX PU3N4eckUX NnapaMeTpoB (BNaXHOCTb, TeMMNepaTtypa, akycTudeckoe gasneHue), a Taike CKT BY, obbeguHa-
tOLLero oTAenNbHbIe CUCTEMBI B €AUHYI0 MHTerpansHyto CKT.

B.1.3 B uHTerpanbHoii CTK formxeH BbINOMHATECA KOHTPONb TeYn Mo napaMeTpy paanalMoHHON akTUBHOCTU Ha
OCHOBE U3MepUTENbLHON MHOPMaLUK, NOCTYNatoLel oT LITaTHOW CUCTEMbI pagnaLloOHHOro KOHTpons aHeprobnoka AC.
KoHTponb Teuu no napaMeTpy pafwaLMoHHOK aKTMBHOCTU MOXET ObiTb peannsoBaH Ha 6aze NporpaMMHO-TEXHUYECKUX
cpeacte CKT BY.

B.1.4 Xapaktepuctuku npumersaemeix B CKT HezaBUCUMbIX AOMONHAIOLMX APYT ApYra CUCTEM W BUbI USMEpSAEMBbIX
NPy MOHUTOPUHIE PU3NYECKNX NapaMeTPOB ycTaHaBMMBaloTCA B TeXHWYeckoM 3agaHum Ha CKT unu onpepensiotcsa n
060CHOBLIBaKOTCS B NPOEKTHO-KOHCTPYKTOPCKOM 4okyMeHTaumu Ha CKT npu ee paspaboTke ¢ y4eToM ocobeHHoCTel 06b-
eKTa KOHTpOons.

B.1.5 Kaxpaas 13 cucteM nHterpansHon CKT gomkHa 6bITb He3aBUCKUMA, T. €. OCYLLECTBIATL BCE CBOW (PYHKLIMU BHE
3aBVWCMMOCTHW OT PYHKLMOHUPOBaHNUA JpYrvX cucTeM. JonyckaeTcs NpUMeHsATb METOABI KOHTPOSS TE€YM, OCHOBaHHbIE Ha
U3MEPEHUN OOHUX U TEX Xe NapaMeTpoB, HO C NPUHLMUNWANBHO PasNNYHEIMU KOHCTPYKTUBHLIMU PELLEHUSMU U anropuT-
M&MK KOHTPOrS.

B.1.6 Kaxaasa us cucteM uHTterpansbHoit CKT, kpoMe LUTaTHON CUCTEMbI pagnaLMOHHOro KOHTpONs, AOMMKHa B aB-
TOMaTW3NPOBaHHOM PeXMMe BbIMOSHATE criefytoLime OCHOBHbIe hyHKLUM Npu paboTte AC Ha HOMUHANBHOW MOLHOCTHU:

- U3MepeHune KOHTpOonuUpyemblX OU3N4EeCcKUX napamMeTpoB C HOPMUPOBAHHOW MOrpeLLHOCTLIO, YCTaHaBnuBaemMomn
npu ucnbiTaHuax CKT B Lensx yTBepAeHUs TUna CPpeAcTB U3MEepeHUi;

- U3MepeHWe NapaMeTpoB Te4YM C XapaKTepucTukaMun, HeobxoaMMEIMU 4N BbINONHeHUs TpeboBaHUid, NpeabABNS-
eMbIX K M13MepeHuto napaMeTpoB Teun Ha CKT BY,

- HaKomnmneHue n xpaHeHue nHopmaLum 06 N3mepseMblX 3HaYSHNAX KOHTPONMPYEMBIX (PUIUHECKUX NapaMeTpos;

- CaMOAMAarHoCTUKa COCTaBHbIX YacTel U 3NeMEeHTOB,

- Nepefavda pe3ynsraToB MOHUTOPUHra Tedn Ha CKT BY.

b.1.7 CKT BY pgomxHa B aBTOMaTu3upoBaHHOM peXxume npousBoAMTL COBOKYMHLIA aHanu3 gaHHbIX U pe3ynsraTos
KOHTPOMS Te4M TENNOHOCUTENSA peakTopa B NomeLleHusax bnoka AC oT Bcex OTAeNbHbBIX cucTeM uHTerpansHon CKT u Bbi-
NOMHATL crnefytoLue ocHoBHble dyHKLMKN Npn paboTe AC Ha HOMUHaNbLHOW MOLLHOCTW:

- obpaboTka AaHHbIX oT Bcex CKT n hopmupoBaHme curHana o6 obHapyXeHun Teuw,

- U3MepeHne napameTpoB (pacxof U KOOPAUHATHEI MECTOMOMOXEHUS) OBHapyXeHHON Te4YN C HOPMUPOBAHHONW NO-
rPeLUHOCTbIO;

- Bblja4a HdopMaLMmn 0 pacxofe U KoopfuHaTax MecTononoxeHns obHapyXeHHON Te4N ornepaTUBHOMY NepcoHa-
ny AC (Ha GrnoYHbIi NynbT yNpaBneHns) Ans NPUHATUS COOTBETCTBYHOLLMUX AEACTBUIA MO NOATBEPKASHMUIO HANMUYNA Teun
U NPUHATUIO KOMMEHCUPYIOLLMX Mep;

- HaKOMMeHWe U XpaHeHne pesynsTaToB MOHUTOPUHIA Teun (MHdopMaLmio 06 oBHapyXeHWN Tedn, 3HaYeHna pac-
X04a U KOOpAMHAT MECTOMOMNOXEHNS TEUMN) B TEYEHWNE HE MEHEE TPEX NOCNEAHUX MUKpoKamnaHuii Grnoka AC.

B.2 TexHuyeckue TpeboBaHuA

B.2.1 TexHu4yeckas gokymeHTaumsa Ha CKT, cogepxallast MeTporiornyeckue TpeboBaHWS, BKoYas onucaHne Me-
TOAVKN N3MEPEHMWs, AOMKHa NPOWTU METPONIOMMHECKYHo SKCNepTU3y B yCTaHOBMIEeHHOM nopsfke. MeToguka namepeHui
napameTpoB Te4n AoMmkHa OblTe paspaboTaHa B cooTBeTCTBUM ¢ TpeboBaHuamu TOCT P 8.932 u npoiiTh aTTecTauuio B
COOTBETCTBUMU C TpeGoBaHMAMU 3akoHogaTenbcTBa Poccuiickoit Pegepauum no obecnedeHnto eqUHCTBa M3MEPEHUIA.

B.2.2 MporpamMHble cpeactBa B coctaBe CKT, peanuaytowme anroputMel MatemaTudeckol ob6paboTku pesynb-
TaToB U3MEPEHWUIA PU3NHECKUX BEMUUMH C LENbIO ONpeaeneHns napameTpoB Teuu, JormkHel BbiTe BepudULMpoBaHs! 1
NpoVTU NpoLeAYpY NOATBEPKAEHUSA cOOTBETCTBUA TpebosaHusaM MOCT P 8.654.

B.2.3 B Tom cnyuvae, korga u B npoekte CKT 1 B cneynankeHbiX pacqeTHbIXx obocHoBaHusX TIP no oTHoLeHuto
K KOHTponupyemoMy o6opyfoBaHuio He COopMynupoBaHbl KOHKpeTHbIe TpebosaHus Kk CKT, onpefensiolime sHavyeHus
YYBCTBUTENBHOCTU, MOrPELLHOCTU, BPEMEHHOMO MHTEPBasia W fuanasoHa U3MepeHns pacxoga Tevu, pekoMeHayercs obe-
cneYnTb cnegyrolmne 3HavyeHus xapakrtepuctuk CKT BY Ha HOMUHanbHOR MollHocTn PY:

- YyBCTBWUTENBHOCTL MO PAcxXofy Te4N He Xyxe

1,9 kr/muH (114 kr/v) gns Tpy6onpoeogoe Y ot 150 go 750 mwm;
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3,8 xkr/mun (228 kr/4) ans TpyGonposogos Y ot 750 mm u 6onee;

- BEpPXHUIA fuana3oH naMepeHus pacxoaa Tedn He MeHee 19,0 kr/muH;

- BpeMeHHOW UHTepBean obHapyXeHNsa N N3MepeHns NapameTpoB Te4n He Bonee ofHOro Yaca;

- OTHOCUTEMbBHasA NOrpellHOCTb M3MepeHUst pacxoga Teun He bonee £50 %;

- MOrpeLLUHOCTb N3MEPEeHUS KOOpAWHAT MECTOMONOXEHUS Tedn +3 M, HO He Gonee NOMOBUHbLI Luara paccTaHOBKU
nepBUYHBIX Mpeobpa3oBaTenei.

B.2.4 YctaHoBneHHble ana CKT xapakTepucTUKM JOMmKHbl NogTBEPXAaThCA B X04e UCMbITaHU B Liensx yTBepxie-
HWSA TUNa cpefcTBa M3MEpPEHUIA U NPU NEPUOANYECKON MOBEpPKE B TEYEHUE BCEro nepuoaa akennyataumu CKT.
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Mpunoxexue B
(ob6a3arenbHoe)

UcxoaHble AaHHble ANA pacyeta

B.1 KOHCprKTVI BHbl€ U TeXHOMOTUYecKue oCo6eHHOCTHN

B.1.1 K KOHCTPYKTUBHBIM WM TEXHONOrMYECKUM 0COBEHHOCTAM aHanu3npyeMblX Tpy6onpoBoaoB OTHOCATCS:

- KOHCTPYKTUBHOE U TEXHONOTMMYECKOE UCTIONHEHUe Tpy6onpoBoaos,;

- TpaccupoBKa U KOMMoHoBKa Tpy6onpoBog 0B,

- TN NpucoeanHeHnsa TpybonpoBogos K natpybkam o6opyaoBaHua n apmatype, TPOUHUKaM;

- TEXHOMNOrUs U3roTOBIEHWSA KOMEH W NpAMOIMHEeHbBIX y4acTkoB Tpy6onpoBogoB (Hannaska, BUA CBapHbIX coeguHe-
HWIA, TepMooOpaboTka, cepTUdUKaTHLIE faHHbIE Ha OCHOBHOW MeTann u cBapoYHble MaTepuansl),

- KONIMYECTBO W MECTOMOMOXEHWE CBapHLIX LUBOB C YKasaHUeM UxX UaeHTU(UKaLUOHHOIro HoMepa, KaTeropumn (3a-
BOJ CKON, MOHTaXHbIW, OAHOPOAHBIA, Pa3HOPOAHEIN), TUNa (KONbLEBOW, NPOAONLHLIA), ero 0ocobeHHOCTU («Tpyba-Tpybar,
«Tpyba-ABONHWK», «Tpyba-KoneHoy, «Tpyba-naTpyboky, «NonyKkopbiTa KONEH» U T. A4.);

- pasfienka cBapHbIX LUBOB, TEXHOMOrMSA CBapKM, cneuudukaLms, KapTbl KOHTPONs, NAEHTUDUKALMOHHBIE HOMepa.

B.1.2 K reoMeTpnyeckum xapakrepuctukam TpybonpoBog 0B OTHOCATCA: HapYXXHbI AUaMeTp U TOSMLWUHA CTEHKUN C
Y4YE€TOM AOMNYCKOB, TOMNLWMHA HannaBk1, paguyc, AMvHa U KOHUrypaLnsa 0TBOAOB FHYTLIX, KOMEH C yKasaHUeM YTOHEHUIA 1
0BanbHOCTH, reoMeTpus TpybonpoBoaa (TpaccMpoBKa, KOMMNOHOBKA, YEPTEXN, pa3Mepsbl).

B.1.3 Heobxognmele cBeAeHUS N pa3Mepbl 31IeMEHTOB TPY60NpOBOAOB NPUHUMALOT B COOTBETCTBUM C KOHCTPYKTOP-
CKOW JJOKYMEHTaLunen.

B.2 AHanu3 Harpy3oK u HanpsiKeHui

B.2.1 KycnoBumam akcnnyatauuu U Harpy>XeHus oTHOCATCS:

- NapameTpbl TennoHocutens (BXP, Tennodusnyeckne xapakrepucTuku, AaBneHne, TemnepaTypa);

- NapaMeTpbl OKpyxatoLLe cpefbl (aBneHve, Temneparypa);

- NepeYveHb 1 YUCNO pacHETHLIX U NEPEXOAHBIX PEXUMOB SKCNNyaTauuu;

- YCNOBUSA CUIIOBOMO M TEMMNEPaTYPHOro HarpyXXeHNA Ha BCEX PacHETHLIX pexXnumax, BKNoYas nepexofHLie pexumel,
pacnpeaeneHus TeMneparyp W HanpshkeHWi B cedeHnsax Tpy6onpoBogoB No BCel UX ANWHE,

- YUCIO LMKIOB HarpyxeHus N ans KaXzgoro pac4eTHoOro pexuma.

B.2.2 PacueT Harpy3ok W HanpsXeHuWii cnegyeT BHINOMHATL AN BCEX NPOEKTHLIX U BLISBIIEHHLIX B NpoLecce 3KC-
nryarauum pexwmoB C UCMONb30BAHMEM aTTECTOBaHHbLIX MPOrPaMMHbLIX CPEACTB.

B.2.3 lMpun pacyeTe Harpy3ok W HanpsXXeHWi NPMHUMALOT BO BHUMaHWe BHYTPEeHHee JlaBreHue, BECOBLIE Harpysku,
YCUIWA 1 MOMEHTbI OT peakumu onop 1 NPUCOEAUHEHHLIX 3NIEMEHTOB, TeMNepaTypHbLIE Harpy3sku, Bbl3BaHHbIE TEMOBLIM
pacwinpeHnem TpybonpoBofoB, ceiicMUYeckoe Bo3aeicTeue.

B.2.4 insa onpepeneHus MPH Ha paccmatpuBaemMble ydacTku TpybonpoBoga HeobxogMMo npoaHanusnupoBartb Bce
NPOEKTHbIE YCNOBUS HarpyXeHus AnA BCeX pacueTHbIX PEXUMOB 3KCNyaTauuu, BKIovasi 3KCTpEMYMbI TeMNepaTypbl U
AaBnexuns, cneuududeckne Harpysku, KoTopble MOryT BO3HUKATb NpU SKCMyataLuumn B pesynsrare pasiuvHbIX BHELLHMX W
BHYTPEHHWUX BO3ENCTBUNA.

B.2.5 MNyTeM nepebopa pa3nuyHbix KOMOUHALMIA MO MaKCMMarnbHOMY 3HaYeHUI0 CYMMapHO CTaTUYecKoi U guHa-
MUYECKOI Harpy3ku onpeaensior Haubonee HarpyXXeHHble 30HbI U ceveHus TpybonpoBoga no Beeid ero NpoTsKEHHOCTU OT
OJIHOM ero XeCcTKOW 3aAernku (MPOXoAKU) A0 APYroW.

B.2.6 Bulgenatot HH, MIMH n MPH:

- HH, HeobxoaunMyto AnsA onpeaeneHns pacxofa yTedku Yepes NocTynMpyemyto CKBO3HYHO TPELLUHY, OnpeaensoT no
npasuny anrebpan4eckoro CyMMUpOBaHWUS Harpy3ok oT AaBneHUs], Beca U TeMnepaTypbl B peXxume HYS Ha HOMUHaNLHOM
MolHocTUu PY: HH = paBneHue + Bec + TemnepatypHble (100 %-Has MOLLHOCTL);

- MPH, Tpebyemas ans pacyeta npeaeribHOM ANUHLI CKBO3HOW TpeLLUHBI, oNpeaernsieTcs No npaBuily CyMMUpoBa-
HUA abcontoTHbIX Benudud HH u MIMNH: MPH = |HH| + [MNH].

B.2.7 3Ha4eHne MMH ans konbLeBbIX CBapHbLIX LWBOB, Kak Npasumio, onpeaensetcs BenuuuHoin MP3: MMH = MP3.
Toraa MPH = |HH| + |[MP3].

3HayeHne MIMH 1 MPH ans npogosnbHbIX cBapHbIX WBOB B TpySonpoBogax W oTBofax rHyTbiX (KoneHax) o6blvYHO
onpeaensieTcsi pacveTHLIM AaBreHuem p .. B pexxumax HHY3, Toraa MPH=MITH =p,.. .

B.2.8 Ucnonb3ya koMOGMHaLMIO paccHMTaHHBIX CUN U MOMEHTOB ANS Beel cUCTEMBI TpyGONpoBOfoB OT KaxAaoro
TUNa HarpyXeHusi, ONpeAensIoT pacTAaruBalolme U 3rnGHele HaNpsHXKEeHUs ANst BCEX PacYETHbLIX PEXUMOB.

B.2.9 B pesyneraTe pacyeTa HanpaxeHWiA AomkHe! 6bITb NONYYeHLl JaHHbIE 0 pacnpefeneHn HanpsXKeHW No pas-
JINYHLIM CEYEHUAM M TONLLUHE CTeHKN TpybonpoBoga, U3 KOTOPLIX 3aTeM A5l pacYeTHLIX 30H CEAYET BhIAENUTL «NepBUY-
Hble» HaNPSXXEeHUs1 OT MEXaHNYECKUX Harpy3oK U «BTOPUHHLIE» CAMOYPaBHOBELLEHHLIE HANPSKEHUS!.

B.2.10 insa kaxpgoro TpyGonpoBoga onpeAensioT Ce4eHUA ¢ HOpManbHBIM S, U MakcuManbsHeIM S, ., PacTsruBaro-
MM HanpsxeHueMm, AeiCTBYIOLMM MO HOpPMaru K MNOCKOCTU NonepeYHoro ceveHns TpyGonposoaa.
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[ns aHanusa cTabunbHOCTM NonepeYHoON TpelUunHbl B TPy6e (CM. pucyHKM 1 1 2) cyMMapHoe HopMarbHoe Hanps-
XeHue S, B pexume HYD onpenensioT B BUAe S, = G, +0,+0y (8 3ar7ac), MakcumarnkHoe HanpskeHue Sy, ANs pexuma
HY3+MP3 onpezensior no cymMme abeomtoTHbIX BEMMUNH: Spay = | Sp| +| 0sse |+ A€ G, — OBlLieE MEMBpaHHoe Hampsixe-
HWe, o, — obLee n3rnbHoe HanpskeHue, o, — HanpsxeHne KOMNeHcaluu, G g — CYMMapHOe HanpsxeHue oT ceiicMiu-
yeckoit Harpyaku npu MP3.

Ana npoAonbHBIX TPEWMH B NpsiMoit TpyGe W konmeHax HopmarnbHoe HanpsixeHue S, = o, (p) B pexume HY3 u
max = Om (Pmax) B Pexumax HHYS (6e3 yueta UarnbHeIx v KpYTHLLUX MOMEHTOB).

B.2.11 OLeHMBatoT OCHOBHbIE MeXaHU3Mbl, NPUBOAALLME K HAKOMMNEHWIO NMOBPEXAESHUA 1 BO3MOXHOMY POCTY CKpbI-
TbIX fedeKToB B CBapHbIX LUBax TpybonpoBogoB, B YacTHOCTU, LMKIUYECKOe HarpyxeHue, npoucxofsiliee npu cMeHe
pexumoB paboTbl PY. na cTauuMoHapHbIX U NEPeXoaHbIX PeXUMOB C NepeMeHHbIMU AaBneHneM uunu TemnepaTypoii
TennoHocuTENs, a Takke ANA YCNOBUi rMapaBnuyeckux (MHEBMaTUYECKUX) UCTbITaHWA onpeAensoT rpynmbl LMKIoB ¢
0fMHaKOBLIMU NapaMeTpammn HarpyXeHus, Noac4UTLIBatoT CyMMapHoe Yucno Luknos N 3a ofunH HCC.

B.2.12 Ha ocHoBaHWU AaHHbIX 3KcnnyaTaunoHHoro HK cBapHbIX coeguHeHuin aycTeHUTHbIX Tpybonposogos Ans
paccMaTpusaemoro 6roka OLeHUBaOT BO3ZMOXHOCTE Pa3BUTUS KOPPO3UOHHBIX TpeLuH no mMexaHnaMmy MKPIH u Heo6-
XOLUMOCTb pacyeTa CKOpOCTeN NOAPACTaHNSA TakMX TPELLMH NO TOMLLMHE CTEHKN U NepUMETPY CBApHOrO COEANHEHUS 3a
MEXKOHTPOMbHbIA MHTepBan ¢ y4eToM N1.2.3 — N.2.6 (npunoxexue W).

)

B.3 XapakrepncTukn marepuanos

B.3.1 XapaKkTepucTukn MaTepuanos, UCnonb3yemble Npu pacyeTHoM o6ocHoBaHWn TIP, BkntovatoT B cebs faHHbIe
O CBOWCTBaxX OCHOBHOIO MeTanna U cBapHbIX COefWHEHWIA MPU COOTBETCTBYIOLLUX IKCMNyaTaLMUOHHbIX TeMnepaTypax ¢
Y4E€TOM BO3MOXHOIN aHW3OTPOMNUM CBOCTB MaTepuanos 1 UX U3MEeHeHUs B NpoLecce aKkcnnyaTtauuu.

B.3.2 [Ins gnanasoHa pabo4ynx TeMnepaTyp A0MKHbI ObITe NPEAcTaBneHtl cneaywmue XxapakTepucTuku MaTepnanos:

- PU3NKO-MEXaHNYeCKne XapaKTepUCTUKH:

E — Moaynb ynpyroctu, [Ma;

v — KkoadpdpuLueHT MNyaccoHa;

R — MMUHUManbHoe 3Ha4YeHue npegena npovHoctn, MrMa;

Rpo2 — MWHMMarbHoe 3HadeHne npeaena Tekydectu, MMa;

Og — npejen npoYHocTU Matepuana, MMa;

002 — YCIIOBHBbIiA Npefen Teky4ecTu, onpeaensemMblii No ICTUHHOW Anarpamme 4ehopMUpoBaHUS MaTepuana

Nno oCTaTOMHON NnacTuveckoi fgedopmayun 0,2%, MMa;
o, &y, g, 7 — MapaMeTpbl anNpoKCMMaLMn UCTUHHOW AnarpaMMbl AechopMUpOBaHUA MaTepuana o(€) Npu oaHooC-
HOM pacTsXeHuu,
- XapaKTepUCTUKUN TPELLYUHOCTONKOCTH:
Cy —  ynapHas BaskocTb no Lapnu KCV (no FOCT 9454), hk/cm?;

d _ m
Cr my —  MNOCTOSIHHblE MaTepuana B ypaBHEHUU LUKITMYECKOTO pocTa TPELYUH LI MPU Harpy>KEHUN N CHAAK )™,
MM/umKn, rae /| — xapakTepHell pasMmep TpelyuHbl (a, 2¢), MM, N — 4nucro unknos, AK g, — pasmax

atbpexTusHoro KWMH Tuna | B yukne, MMa v ;

da
dt

Kg— KWH npu cTaTveckom HarpyxeHum, MMa v ;

Cspm —  MOCTOsIHHbIE MaTepuana B ypasHeHun KCPT = StKng , MM/c, rae t—Bpems, ¢,

JR(A) —  JgpKpuBas CONPOTUBNEHNA POCTY TPELMHBLI NPU YNPYronnacTUHECKOM HarpyXXeHuu, 3aBucuT ot 0606-
LLIEHHOW Harpyskun P, nogpacTaHus TpewuHbl A/ n TeMnepatypbl T, kH/M;
JoJpo —  3HauenuA J Ha Jp-KpMBOW, onpeaernsieMble COOTBETCTBEHHO B MOMEHT Hajyana cTabuneHoro pocta Tpe-
LMHBI M Nocne ctabunbHoro nogpocta TpelmnHbl A/ Ha 0,2 MM, kH/M;
EJ,
K, —  BAI3KOCTb pa3spylwenns, K, = vl MMa v ;
-V
dJ E
T nat —  moaynb paspiga [ — | ——, Him.
d )5

MpumeyaHue — HekoTopble XapaKTEPUCTUKN MaTepuasnos [Hanpumep, UCTUHHAA Anarpamma aedopMupo-
BaHUA o(e) N Jg-KpUBbIE] MOTYT BbITb UINULIHUMK, €CNIN PAcHET NpeenbHON ANUHBI TPELLMHBI BHINOMHSIIOT C UCTOMNL30-

18



FOCT P 58328—2018

BaHWeM UHXeHepHbLIX METOL0B MeXaHuKkK paspylerns (MMH u JIPH) unu oTcyTcTBYeT KOPPO3UOHHO-CTATUYECKNA POCT
TPELYMHBI, AN OMUCAHNS KOTOPOro UCMOMbL3YHOTCA KOHCTaHThl Cg, M, MO3TOMY MOTYT He MPefoCTaBNSTLCS.

B.3.3 Mcnonb3ayeMble B pacyeTax XxapakTepucTUKU MaTepuanoB JoMKHbl BbiTe OLeHeHbl Ha koHel HCC ¢ y4eTom
BIUAHWUA TEXHONOTUN W3rOTOBMNEHWUA U MOHTaxa TpyOornpoBOAOB, TEXHOMOMMN CBapKX, AedopMaLMoHHOTO U TeMnepaTyp-
HOro CTapeHWs B npoLiecce aKcnyartaLuu.

B.3.4 KoHcepBaTUBHOCTL pacyeToB METOAAMU MEXAHWKW paspylueHusi o6ecneymBaeTca 3a CYET UCNONb30BaHUA
MWUHUMAITBHBIX 3HAYEHUI XapaKTepUCTMK MeXaHUYEeCKUX CBOWCTB U TPELLMHOCTOWKOCTI MeTansa npu pacyete npeaens-
HOW ANWUHBI NOCTYNUPYEMOIA CKBO3HOI TPELUMHBI U MaKCUManbHbIX 3HAYEHUA XapaKTepUCTUK MeXaHUYeCcKux CBOWCTB Me-
Tanna npu pacveTe NAOWaamn packpbITUA TPELLMHDI.
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MpunoxeHnue I
(pexomMeHayemoe)

PacueT BennuuHbl nogpacraHua aedekra npu LUKIIMYEeCKOM HarpyXeHumn

I"1 Pac4eT NpoBOAUTCA NPUMEHUTENBHO K HaYanbHOMY AedeKTy (&g, 2¢p), OxapaKTepusoBaHHoMY B 7.2.12—7.2.13
M cxemaTu4eckn n3obpaxeHHOMY Ha pucyHke .1 B BuAe NOBEPXHOCTHOMN TPELLMHBI NONY3NNMNTUYECKOW hopMBI, pacro-
TIOXEHHOW C BHyTpPeHHei CTOPOHbI TPYObl.

"2 Lenbio pacyeTa siBNSeTCA onpeAeneHne BeNiMUMH nojpactaHusa pasmepoB aedekra B rmyGuHy Aay u AnuHy
2Acy, 3a oanH HCC npu 3afiaHHbIX YCNOBUSAX LIMKANHECKOTO HarpyXeHus..

I3 YenoBusi LUKNUYECKoro HarpyxeHus onpegenstorcs pasamaxom KUH tuna | (AK), koadppuLueHTom acummeTpum
LuKna R U NpoAOIMKUTENBHOCTLIO HarpyXeHus — 4ucnom uuknos N.

PucyHok 1 — lMonyannuntudeckas NoBepxXHOCTHas TpeLyMHa B ce4eHnn Tpybbl Ha BHYTPEHHEH NOBEPXHOCTH
OKPY>KHOIO CBapHOro LLBa

4 Pac4eT BenM4YnHEI NoapacTaHns AedekTa B mMyGuHy Aay 1 ANnHY 2Ac,, NPOBOAAT MeToAaMU NMUHERHON Mexa-
HWKW paspyLUeHus.

Pac4eT He NPOBOAMUTCA, €CNK HE BLIMOSIHEHLI YCMOBUA ANA LMKNUYECKOro pocTa TpELYMHLI B COOTBETCTBMU € 7.2.13,
Korfa 3apaHee U3BeCTHO, YTO He3HauYNTeNbHbIM LMKITMYECKUM NoOAgpacTaHMeM HayarnbHoro iedekra ¢ ycTaHOBSIEHHBIMU B
7.2.10 pasmepaMu MOXHO npeHebpeyb.

d A
"5 CkopocTb pocTa YCTanocTHOW TpeLUUHbI ﬁ (vnu W) onpeaenseTca 3aBMCUMOCTHIO OT AK npu 3ajaHHOM
3HaveHun R
dl m,
_dN = Cf (AKeff) 4 apu AKeff> AKth(R’ T)r (r1)

dl
rae _y “emepserca s M/LMKR,;

| — XapaKTepHblil pa3Mep TPeLUMHbI (MOyoCh & UIn NONyoch ¢), M;
C, ms— XapaKkTepucTUKk1 MaTepuana, 3aBUCsILLiME OT YCRNOBUIA HarpyXXeHus;

mg
AK
AKgpr = [WJ — pa3smax agpdekrTuBHoro KUH B yukne, MMau;

AK = Kirax = Kmin TN Kipax < K. — pa3max KWH Tuna |, MMa V'R

Kinax — MakcumaneHoe sHavenue KMH B uukne, MMau ;

Kmin — MUHUMarnbHoe 3HaveHne KMH B yukne, MI'IaJﬁ;

K, — KpuTudeckoe 3HadeHne KUH (BsAskocTb paspyLueHus), MMau;
R=K_ . IK . — Ko3apduyneHT acummeTpun yukna: 0 < R < 0,95,

min '"max

AKy, (R, T) — noporoBas BenuduHa npu Temnepatype 7, Npyu AK 4 < AKy, LMKAMYECKUIA POCT TPELLNHBI He YYNUTbIBa-
eTca.

6 [inA UMKNOB HarpyxeHWs, koTopble xapakrepuaylotes K. <0 (R < 0), nonaraloT, 4to R=0 M AK=K ... ecnn

R 20,75, To nonaratoT, 4to R= 0,75 n AK_4=1,414 AK.
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.7 3HaveHne AKy, paccuuTLIBakoT Mo hopmyne
MKy = k0 (1-0,7R) | (m2)

rae AK(Y) = 6,5 Mraviv rpw T <450 °C.

I8 PekoMeH[OBaHHbLIE pacyeTHble 3HaYeHUs BennunH Cpu My ANA pacyeTa LUKIIMYECKOTO NoAPaCcTaHNA TPELUMHbI
B CBapHbIX COEJUHEHUSAX U3 YIMEepPOAUCTLIX CTanei u crtaneil ayCTeHUTHOro krnacca Tuna 188 B ycnoBusx Bo3geicTeus
BOZSHOI (NapoBOASHO) Kucnopogocogepxalleit cpeabl npu TeMnepatype Ao 350 °C npusegeHsl B Tabnuue 1.

Anst o6eckucnopoXeHHoN BoAHOM cpefbl AonyckaeTcsi NPUHUMATL MEHEE KOHCEPBATUBHbLIE 3HAYEHNS KoadduLm-
eHToB Gy, my.

Tabnunya N1 — PekoMeHAOBaHHbIE 3HAYEHNA BeNUYNH C; U m;

Knacc maTepuana mg Cpm/(MMa-m0.5)mf
YrnepoaucTblie CTanu U ux cBapHble CoeAnHEeHNUs 3.1 1,5-10~10
JlernpoBaHHele cTanu Tuna Cr-Mo-V, Cr-Ni-Mo-V 1 nx csapHble 2,7 8,4-10~M
COeAVHEHNs
XpPOMOHUKEnNeBLIE KOPPO3UOHHO-CTONKNE CTann ayCTeHWUTHOro 3,3 5,2-10-1
knacca 18-8 1 ux ceapHble CoeMHEHNA

5. d —~11

MpuMeyaHne — YkasaHHble 3HaYEHUA UCNONBL3YIT Npu 107~ = 9N =107"" m/umkn.

9 3HaveHne KMH anA i-ro pexuma Harpy>XeHusa onpeaensitotT Ans nocTynupyemMoii NoBEepXHOCTHON TpeLLUHL B
KpaHux Todkax opoHTa A n C (cM. pucyHok 01, rae Touka A COOTBETCTBYET pOCTY ledeKTa B HanpasneHn Manoi nony-
ocy, Todka C — B HanpaeneHuu 6onbluoit nonyocu) no dopmyre

Ki=KP+K} = (omfm +obfb\/ﬁ)+(ofnfms +<5,s,fbs)\/17 , (r3)

rae K — KH Tuna | oT pacnpefenerHbIX No TONLLMHE CTEHKU CYMMapHBIX «NEPBUYHBIXY HanpspkeHnin 6P (MeM6paHHbIX
G,y M M3MNBHBIX Gp) OT MEXaHNYECKUX Harpy3oK (CUn U MOMEHTOB),
K$ — KMH oT ypaBHOBELLEHHBIX MO TOMLHE CTEHKN CYMMapHBIX «BTOPUYHBLIX» HaNPsxeHWiA 0° (MeCTHLIX MeM6paH-
HBIX Cf, ¥ N3rNBHLIX GF);
| — xapakTepHblil pasMep TpeLmHbl (rnybuHa a, AnuHa 2¢);
fon Ty T Tps — T@OynupoBaHHble reoMeTpuyeckne qyHKUMN.

Km in

I.10 PacuyeT pasmaxoB KNH gns j-ro uykna NpoBOgAT Npu PUKCMPOBaHHbIX 3Ha4eHusx R; z( ) C UCnonb3o-
i

max

BaHWeM OTKOppeKTUpoBaHHO 3aBucuMocTn KMH oT pasmepa pacTyLuero fedekra.
BenuunHbl AKQ(L()), ARQ(L()), AK(%), AR(%) NS i-fo UMKna HarpyXxeHusa onpedensoT U3 ynpyroro pacyeTa HanpshkeHuin B
OTCYTCTBUM fedhekTa,
_ Bennumntil AKY, AK(D) — pasmaxv KNH Tuna | B Toukax A u C pacueTHOro AecbekTa (M. pucyHok I 1). BennumHbi
AR(&()), AR((C’)) — ko3P PULMEHTLI aCUMMETPUM Liukna B Toukax A n C.
11 PaccunTebiBatoT NOApocTsl AedekTa Aa; U Ac; 3a /- Uukn

my
AKD)
_ (A)
Aa,- = Cf 05 .
(i \% ; (r'4)
(1 ~R| A))
My
AKD
(9]
Ac; =C| ——= 535
A | (r5)
(1 R(C))
TekyLMe pasMepbl PaCHETHOMO iedekTa Ha KOHeL, -UMKNa COCTaBNSoT
a;=a;_4 tAg, (r'6)
2¢,= 2¢, 4 + 2Ac; (r7)
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[anee pacyeT NOBTOPSIOT, NoKa He BYAYT yuTeHbl BCe LMKIbI HArpyXXeHUs 3a paccmaTpuBaemblil NepUoA SKCrnya-
Tauuu.

712 PaccuuTbiBaOT NOAPOCTHI ledpekTa Aay U 2AC), Ha KOHeL| Neproaa aKcnnyataLuy npu LMKIMYEecKoM Harpyxe-
HUW, onpefenstoTes uHanbHbIE pasMepsl AedekTa (Aay, 2Acy) B IMyGUHY 1 ANMHY

ay = ag + Aay, (r'8)

2c) = 260 + 2Acy, (r9)

I 13 B cny4ae, ecnu Ans onucaHna UCTOPUN HarpyXXeHUa B XPOHONOMMYECKOM nopsiike CRoXHo copMuposaTh Lu-
KNbl HArpy>XeHns 1 UX NocrefoBaTeNbHOCTL BHINOMNHAIOT KOHCEPBATUBHLIA PacHeT, Npu KOTOPOM CHavarna paccMaTpuBarT
LMKNbl, Bbi3blBaloLLMe YCKOPEHHLIN pocT gedekTa no ypasHeHuio ([C1), 3aTeM — nocrnefosBaTenbHO LKL, Bbi3biBatoLLe
HauMMmeHblUee npupalleHune fedekta.

14 B pacueTe pocTa yCTanoCTHOW TPELYUHBLI HE y4UTLIBAETCH TOPMOXEHUE (YCKOPEHUE) pocTa TPELUH oT nepe-
rpy30K pasfU4YHOro 3Haka, a Takke BCNeACTBUE NepecedeHnsa NUHWUA cnnasneHna cBapHbiX WBOB, HAaNNaBoK, FpaHuL cro-
€B B MHOrOCMONHbLIX MaTepuanax.
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Mpunoxexue A
(pexomeHayemoe)

AHanu3 cTabUNbLHOCTU TPELWUH

.1 MeToab! pacueta

0.1.1 ina ananu3a ctabunibHOCTU NOCTYNMPYEMbIX NOBEPXHOCTHBLIX U CKBO3HLIX TPELUUH W OnpefeneHna ux npe-
AeNbHbIX pasmMepoB NPUMEHSAIOT pa3NUYHbLIE METOA LI MEXaHUKWU pa3pyLUEHUsl, pa3fieNneHHble Ha [1Ba YPOBHA NO Mepe BO3-
pacTaHus CAIOKHOCTU NPOBEJIEHUs TaKUX PacHeToB:

a) VHxXeHepHble METOALI aHanu3a nokansHoi U obLei nNnacTU4eckoi HecTabunbHOCTU ceveHUs Tpybel ¢ TpeLn-
HOW (Kornanc HeTTo-ceYeHms), UCNONb3YIOLWMWE TOMBKO NPOYHOCTHBIE XapaKTepUCTUKN MaTepuana:

1) pacueT no merogy MNrH;
2) pacyet no metogy /1IPH;

6) MeToabl yNpyronnacTu4eckoi MexaHuKM paspylUeHUs, OCHOBaHHbIE Ha MPSIMOM BbIMMCIIEHUW UNW pacYeTHOW
OLieHKe ynpyromnnacTuyeckoro J/T-uHterpana ¢ UCnonNb3oBaHNEM Jg-KPUBLIX M UCTMHHLIX fuarpamMm fedopMUpoBaHus
Marepuana o(e) Npu 0JHOOCHOM pacTAXXEHUN, NO3BONSAOLWMX YHECTb CTaBUNBHBIA JOKPUTUYECKUIA NOAPOCT TPELLMHBbI:

1) JIT-aHanu3bl ¢ ncnoneaosaHueM npsMoro 3D MK3-pacueTa;

2) Metoabl oueHku J-uHTerpana.

[.1.2 Bropoit ypoBeHb aHanusa, kak 6onee To4HbIW, CNeayeT NPUMEHSTL B Criydae, ecrnv Nno pesynsratam nepsoro
YPOBHA aHanu3a He yaanock NOATBEPAUTL HeobxoauMble ko3 dpuLymeHTE 3anaca.

Buibop ypoBHA aHanu3a U MeToAa pacyeTa onpeaensaeTcs Takke Hanuumem U OTCYTCTBUEM BCEX HEOBXO0AUMBIX
[laHHbIX Mo CBOACTBAM MaTepuarnos, aTTeCTOBaHHbLIX UM BEPUDULMPOBaAHHBIX MPOrPaMMHbIX CPEACTB.

[.1.3 C uenbio onpeAeneHna HauMeHbLIMX pa3MepoB MNOCTYNUPYEMBbIX TPELUH B KOHTPOMbHLIX 30HaX creayeT
YYUTbIBATE OCHOBHbLIE TpeboBaHMs, NpeabsBNAeMble K pacHeTaMm:

- Npu NoboM ypoBHe aHanusa cTabunbHOCTU TpeluHbl ucnonbyetcs MPH — Hanbonee HebnaronpusitTHas koM6u-
HaLwma Harpy3ok B pexume HY3+MIMH B cootBeTcTBUM € B.2.4—B.2.7 B cOMETAHMM C HWXKHUMK orubaloLMMm cBoiicTBamMun
MaTepuarnoB cBapHOro COeANHEHUS;

- ANA OfHOPOAHLIX CBAPHLIX COEAUHEHWUA UCMOMbL3YIOT NPOYHOCTHLIE CBOCTBA OCHOBHOIO METarnna, faxe B cny-
Yae, KOr4a TpelyuHa NoCTYNIMPYETCA B CBAPHOM LLBE (KOHCepBaTUBHO), i HWKHAA ornbatolasn Jp-KpUBOW M HaUMeHbLLas
BA3KOCTb paspyLUeHUs MO CBAPHOMY COEAMHEHMNIO (OCHOBHOW MeTans1, MeTans LWBa, OKOSIOLWOBHAsA 30Ha),

- MPW UCMONb30BaHUN METOAO0B MEPBOrO YPOBHA HE YYUTLIBAIOT CaMOYPaBHOBELUEHHbBIE MECTHbIE HanpsXXeHus,
BKNIOYas OCTaTOMHbIE;

- AN NNakMpoBaHHbIX N3HYTPK TPYD He YYWTBIBAKOT TOMLLUMHY HamnmaBKy.

0.2 NHxKeHepHble MeToAabI

0.2.1 O6wue TpeboBaHus

0.2.1.1 K nepBoMy ypOBHI0 aHanumaa cTabunbHOCTU TPELLUMH OTHOCUTCA rpynna BepUuULMPOBaHHbIX UHXEHePHbIX
METOI0B MeXaHWKN pa3pyLUeHUsi, KoTopasi MOXET OblTb MPUMEHEHa TOMbKO ANA TPYOONPOBOAOB, U3FOTOBIIEHHBLIX U3 CTa-
nei, obnagaroLmx BLICOKUM COMPOTUBNEHNEM XPYMKOMY Pa3pyLUEHUIO U HaxofALUXCA B BA3KOM COCTOAHUW MNpu pac-
4eTHoIt TeMnepaType (BennunHa KCV He MeHee 80 [HK/CM2 B UCXOLHOM COCTOSIHUM W/ He MeHee B0 /cM?2 Ha KoHel|
cpoKa OLEHKN).

[.2.1.2 NHxeHepHble MeToAbl pacdeTa He TpebyloT nony4eHns U onucaHna guarpamm fedopMUpoBaHns o(e) u
JR-KpMBLIX, OCTATOMHO pacnonaraTe (hakTUYeCKUMU UIM MPOEKTHLIMY AaHHBIMU MO TakUM XapaKTepucTukam, Kak npeger
TeKy4ecTn R o ¥ Npesen NpoYHocTn R,

ﬂ.2.1.§ Mpw pacyeTe NpeAenbHOro COCTOAHUS TPYObI C NOCTYNMPYEMOW TPELLMHOWM B Ka4eCTBE PacHETHOI XxapaKkTe-
PUCTUKW MaTepurana Ucrnonb3yeTca XxapakTepucTuka nnacTuyeckoi HecTabunbHOCTH (MMM HanpsXXeHWe TeYeHUs) MaTepu-
ana oy, onpeaensemas kak BenuinHa Mexay Ryg, U R, Npn pacdeTHoit Temnepatype (Rpg, < 65< Ryp).

BenuunHa o 3@BUCUT OT TUNa MaTepuana, MeTofa pacdeTa, OpueHTaLuy TpeLmMHb: nonepedHas (Kosblyesasi) unu
npoaosibHas (oceBas).

[.2.1.4 JaHHble MeToAbl pacHeTa npefenbHblX COCTOSAHWUIA MCNONB3YIOT TOMbKO «MepBUYHbIE» MeMBpaHHbIe U 13-
rMBHbIe HamNpPsXeHWs N He UCMONb3YIOT «BTOPUYHBLIE» CaMOypaBHOBELLEHHble HanpspkeHus [ecM. B.2.9 (npunoxexue B)).

KoMMOHeHTbI pacTarnBaroLLmMx HanpskeHUid, HopMarbHble NMonepe4HOMyY ceveHuto TpyObl C TPELLMHO, onpefensoT
13 KOMGUHALIMW HANPSXKEHUA Gy, U Gp, K KOTOPLIM CrIeAYeT 400aBUTL HaNpsAXeHe KOMMNeHcauum o, OT TeNoro paclumpe-
HWs TpybonpoBoAoB (B 3anac).

[.2.2 MNpamas Tpy6a ¢ KoNbLEBOW TpeLuMHOM

[.2.2.1 PacuyeT BbINonHsAeTca Ans TpyObl ¢ KONbLEBOWK CKBO3HON (CM. PUCYHOK 1) UMM NOBEPXHOCTHOW TpELYWMHON
(eM. pucyHok [1.1), nofBepxeHHoN KOMONHUMPOBaAHHOMY HarpyxeHuto pactarusatolmum yeunumem N, u uarubaromum mo-
MeHTOM M. Oblyee MemBpaHHOe HanpsXeHne G, U HanpskeHne naruba o, AeicTByloLlee B OCEBOM HanpaBneHuu no
HOpManw K MNocKOCTU OCNabneHHOro Ce4eHns ¢ TPEeLLMHbI, paccHUTLIBAKOT No hopMynam
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NZ

om="F (a.1)
M

op = W—A’; , (0.2)

rae F— nnowaab nonepeqHoro cedeHns Tpybbl 6e3 TpeLyuHel;
W), — Mogynb conpoTUBEHNA n3ruby nonepedHoro ceueHus TpyoGsl.

Mpu pacuete cunbl N, n nsrnGatowero MomeHTa M, ncnonbsyetca koMGUHaLMA Harpysok OT AaBrieHusi, Beca u
TeMnepaTypHOii Harpysku.

0.2.2.2 Pacuet MNMH no metogy MP-125

MpeaenbHLIN paaMep CKBO3HON TpeLLUHbI OMpefensaeTca no YCNoBUo HacTynneHus obLyei nnacTuieckon Hecta-
GunbHOCTM ceveHusi TPyObl ¢ TPELMHOW (Kormnarnc HETTO-CeYEHUA Ha pucyHke [1.1a), NoBepXHOCTHOW TPeLnHbl — no
YCNOBUIO HACTYMNIMEHUS NOKanbHON MNacTUYECKoin HeCTabUNbLHOCTU NEPEMbIYKU MeX Y NOBEPXHOCTHBLIM AedeKTOM 1 Ha-
PYXHOI MOBEPXHOCTLIO TPYObI U3 CriefyIoLLMX YpaBHEHWIA:

- obulas nnacTuyeckast HeCTabUNbHOCTb:

B a(-))
—o[1-28_28
om=o(1-2E-22), @3)
1+L
B:arcsin Eﬂ_kﬁc_bi ; (ﬂ4)

t 2 4 o ¢\
1+ —=
(2%)

- NoKanbHas HecTabUnbHOCTL (Paspbie NepembIUKm):

0'm=0'f(kf—%(1+kf)), (,El5)
1+L
—arcsin| £ 0. 2R 1 | (£L.6)
2 Of 1 t 2 1+kf
(2¢)
a
ke = 16, a7
2t (, a\
G,,_1+E(1—?) , (0.8)

rae @ — rnybuHa TpeLynHbl;
t — TonuwjuHa CTeHKu;
R — cpeaHuii paguyc Tpy6hi;
B — yron, XxapakTepu3ylowuit NoNoXeHNe HeUTpansHOW ocH.
HanpsixeHune TeueHUs NpuHUMaloT paBHbIM o= 0,42(R, + Rp0.2)'
[.2.2.3 Pacyet JIPH no metogy KWU
ComnacHo KoHuenuuu JIPH npepnonaraetcsi, UTo BA3KOe paspylueHue TpyObl C KONMbLEBOW NOBEPXHOCTHOW UnK
CKBO3HOIA TPELLMHOW, XapaKTepusyioLweinca yrnosbiM pasmepom 26 u ryGuHoi a, npoucxogut nokaneHo (pucyHok [.16)
npu crieyoLemM ycroBuu:
kaOm +kpOp = Of . (4.9)

3Aeck koahpULMEHTH K, 1 Ky, ANA pacTArMBaIOLWNX G, U U3TUGHBIX Gp, HanpsDKEHNA COOTBETCTBEHHO MpeACTaBNsi-
10TCA B BUJe 3aBUCUMOCTEN OT paaMepoB TPeLUUHLI U FeOMETPUK OCNabneHHOro ceyeHus:

(9 sin20 2sin® )
1-fl—+—— cosa
T 2% T

. . 2
(1_f2) 1_f(g+sm20)_f223m 0
n n 2% 2

a =

J , (£1.10)
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fs'—ne (1—fg)cosoc
Ky = ] @11)

.2
1_f9 1—¢(® 0 sm2(-)) f223|n 0
. 2n n?

B O,S(Rm + RpO.Z) ANs ayCTEHUTHBbIX CTanem,

R,,, ANs NepnuTHbIX cTanei
rae o

f=a/t— oTHocuTenbHasa rNybuHa NOBEPXHOCTHOW TPELLMHbI,
o =0 Ansa ToMKkM A Ha pucyHke B.1 (pacnpocTpaHeHue TpelyuHbl B HanpaBneHnn TOMLLMHEI) ANA pacdeTa NoKanbHOMN
HecTabunbHoOCTH;
o= 0 AnsA Toukn B Ha pucyHke B.1 (pacnpocTpaHeHue TpeLUMHbI B OKPY)XXHOM HanpaeneHun) AN pacyeta rnobanbHomn
HecTabunbHOCTH;
20 — yrnosow pasmep TpeLuHbl AnnHoi 2¢ (0 = ¢/R).
O6nactb NnpUMeHeHna ypasHeHuii ([.3) —(1.8):
-0+B<mu 0<p <n/2 npn KOMOMHNPOBAHHOM HarpyXeHuw,
-20<mnpn ¢, =0 unn npn c,,= 0.

a
t

P w—
- —
« —
= —
i = —
= -
Q P m— < —
f — p —] —
= —
] — p —
-—] — —

- —
R - — ) —t )
—] — —
B = . =M™ =
\ — p—- p——
— — —nt
— — —
I 0', — —
e — —
— — —
a — koHuenumsa MrH 6 — koHuenuus IPH

PucyHok [.1 — MNpeaensHoe cocTosiHue ceMeHns TpyGbl C OKpYXHOW TpeLUnHOA

1.2.3 MNpamas Tpyba c oceBol TPeELMHOMN
[.2.3.1 Mpw Harpy>xeHun NpsmMoii TpyObl ¢ 0CEBOW TPELMHOA BHYTPEHHUM AaBNEHUEM p (CM. PUCYHKU 1—3), MeM-
GpaHHOe HanpsXeHne O, eCTb OKPYXHOE HanpsikeHne, AeiCTBYoWee Mo HOPManK K NNOCKOCTU TPELMHBI:
PR
om="1 (112)

roe R; — BHYTPeHHWiA paauyc Tpyohl;
t — TonwMHa CTEHKMN.
[.2.3.2 MNpeaenkbHyto ANWHY NPOAONbHON CKBO3HOW TPELUMHBI 2¢ U NOBEPXHOCTHOW TPeLMHbI (pa3mepamu a, 2¢)
paccuyuTLIBAOT C UCMONBb30BAHMEM METOA 0B TEOPWM NNacTUYECKOW HECTabuNbHOCTH MO CreAyoLWUM ypaBHEHUSIM:
a) Metog BMI pacyeTa rmo6anbHol HecTabunbHOCTH

St

szﬁl

(£1.13)

rne 6; =max| R.g 5 R 1712 Fe02
Ae Of p0.2> po2| b ‘R,

M = M, ans ckBo3HOW TpeLnHbl, rae M, onpefenstot no (opmyne

2
M; = ,’1+161 npw 0_—310 (a.14)
TR

M= M,J ANA NOBEPXHOCTHOW TPELLUHbI, rae Mp onpeenstoT no dopmyne

Mp=—=t, (0.15)
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rae a — rmy6uHa TpeLynHbI,
R — cpepHwii paguyc Tpy6bl.
6) Metog MP-125 pacyeTa rnobansHoi U NokanbHo HecTabuNbHOCTH
o,, = koA, (A.16)

rae o;= 0,42(R,, + Rp0.2) ANA YrNepoAMUCTLIX U ayCTEHUTHLIX cTanel (B 3anac);
- rmobanbHasn HecTabUNBHOCTL CKBO3HOMN TPELLWHDI:

1 . .
kr = — umn =1 — npu pacyeTe rmobanbHoi HeCTaGUNBHOCTU CKBO3HOMW TPeLWHBI,

1
ke = IR nn =1 — npu pacyeTe rnobansHOW HECTAaBUNBLHOCTU NOBEPXHOCTHOW TPELYUHBI,
P
k=1-2 yn=Dn_[Bm_, (1-k )0’2 rae G —1+£(1—E)0’1 Npu pacyeTe NoKanbHOM HecTaburb
f tG, n o \of £} . TA® Tn el t PP

HOCTU I'IOBerHOCTHOI7I TPEeLMNHBI,

B) Metog MPA pacdyeta rnobarnkHoi 1 nokansHoh HecTabUNBHOCTH, YUNTbIBaOWUIA BENUYUHY ylapHOA BA3KOCTH
KCV npu pacyere:
1) rmo6ankeHoi HecTabWUNbHOCTM CKBO3HOMN TPELLUHBI:

of 2 3,1EC,n
O,, = ———arccos| exp| —————||; .17
" [ ( 2002 (17)
2) nokaneHoN HecTabuNbHOCTU NOBEPXHOCTHOW TPELUMHBI:
3,1E
6y = —Larccos| exp| - ———vT an , (n.18)
M, 2cof

0,5(Rm + Rpolz),qﬂﬂ YrmepoaucTbIX cTanem
rje G =
0,42(Rm + Rpo_z),ﬂ,ﬂﬂ ayCTEHUTHBIX CTaneu;

E — Mogynb ynpyroctv maTepwana;
C,,— ynapHas BAskocTe KCV no LWapnw, Ihx/em?;
Mp n M; — napameTpbl opMbl TPELMHEI onpefeneHsl B [1.2.3.2.
[.2.4 OTBOA rHYTHI C NPOACNbLHON TPELWMHOM
[.2.4.1 [Ins 0TBOJOB MHYTbIX U CBAPHbIX KOSIEH CO CKBO3HOW NMPOAONBHON TPELUWHON NO BHYTPEHHEMY UNU HAPYXKHO-
My obBoay (paauycy KoreHa) npegenbHble AMNHbI TPELUH paccHMTBIBatOT No (hopMyriam:

M*0gqy = o (4.19)
M < \/1, 718+ 2,1 377{2 - 0,05697»:4 BAONb BHYTPEHHero o6Boaa (1.20)
\/0,736+1,2851.2 +0,02761™ Baonk HapyxHoro 06BoAa,
+ c
A =—=, 21
N/ (8.21)
07=0,42(Ryy *+ Ryo2) - (0.22)

O6nacTb NpuMeHnMocTn A'< 6,2. MpaKkTuieckoe orpaHnyeHne 2¢ < D Ans TpewuHsl BAONb BHyTpeHHero o6Boaa
(paauyca) n 2¢ <2D ana TpelwmHbl BAONb HAPYXHOro o6Boaa (paauyca), rae HapyXHblih D — anameTp KoneHa.

3aechb OKpYXHOe HanpskeHne Ceqy ONPEAENAETCA Kak CpeAHee NO TOMLMHE CTeHKN MeMGpaHHOe HanpsxeHue G,
B LIEHTPanbHOM| YacTu KoneHa oT AeiCTBUA AaBNeHNUA 1 n3rnbatownx MOMeHTOB.

[.2.4.2 MNpwn HeBLINONHEHWU YCNOBUIA NPUMEHUMOCTMN AaHHbLIX YPaBHEHWIA cnegyeT UCMONb30BaTb ypaBHeHUS AN
npsiMoii Tpy6el (cM. [1.2.3.2), koTopble MOryT 6biTh Takke UCNONb3OBaHbl AN pacHeTa CKBO3HON TPELUHbI, pacnonoXeH-
HOW Ha GOKOBOIA YacTy koneHa U pacyeTa NoBePXHOCTHBIX TPELUUH.

Bornee TouHbI aHanu3 npegnonaraer pacyeT HanpsxeHui ¢ ucnonbsoBalnem 3D-MKD3-pacyeTa ¢ onpegeneHmem
J-uHterpana.

0.3 Metop, J/T-unterpana

[1.3.1 Bropas rpynna MeTOA0B YNpYyronnacTu4eckoi MexaHukv paspyLLeHns, OCHOBaHHaA Ha pacyeTe J /T-uHTerpana
C UCNONb30BaHUEM UCTUHHLIX AUarpaMM AedopMMpOBaHUA MaTepuana o(e) U Jg-KpuBbIX, NO3BONAET Hanbonee TOUYHO Bbl-
NOMHUTL pacyeT CTabUNbLHOCTU NOCTYNIUPYEMbIX TPELLMH C YHETOM YCTOWYMBOIO JOKPUTUHECKOrO NOAPOCTA TPELLMHBI.
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0.3.2 Ona pacyeta ynpyronnactuyeckoro J/T-UHTerpana UCNonb3yloT YACNEHHbIe METOAbl Ha OCHOBE MpPsAMbIX
3D-MK3-pacuetos.

PacyeT J-uHTerpana Ans npsiMbix Tpy6 ¢ TpeLUMHamMK Npu pasnuYHbIX BUAax HarpyKeHust MoXeT GbiTb Taloke Bbl-
NOMHeH C UCMonNb3oBaHWeM pa3paboTaHHbIX BECOBbIX hyHKLUIA ANA pasnnyHbIX gnarpaMM 4edopMUpoBaHnA matepuana,
npeAcTaBneHHbIX B CIpaBOMHON NUTEpaType, a Takke ¢ UCMOoNb3oBaHWEeM aHanuMTUYECKUX METOA0B.

[.3.3 AHanus ctabunbHOCTU TPELUMH BLINOMHAIOT NyTEM CPaBHEHUA pacueTHbIX 3HaYEHUIA J-UHTerpana unu Moayns

BJa y E
pa3pbiBa Tapp[ = Tppcz— C ponyckaeMbiMU 3Ha4Y€HUAMU BA3KOCTU paspyLUeHUA, onpefenaeMbiMm no JR'KpMBblM Ma-
0.2

dJg\ E
Tepuana unu Ty, = (—)—
mat dl 05-2
[.3.4 Mpouepaypa onpeaeneHns ynpyronnactuieckoro J-uHterpana ans Tpybbl ¢ xapakrepHbIMU pasMepamin Tpe-
WuH / (@, ¢) Npn KOMGMHNPOBaHHOM HarpyxeHun 0606LeHHON Harpy3koi P CBOANTCA K pacyeTy ero ynpyroi J, u nna-
CTUYECKOI COoCTaBnNsAoLWen Jp, no ¢popmyne

J=JP)+ Jp,(P,/), (4.23)
K2 (1 - v2)
—E
K — KWH tuna |, paccuuTeiBaemMsblit no popmyne (I-.3);
E — mogynb ynpyrocTy;

v — koadppuumeHT NyaccoHa.
[.3.5 3HadeHune J-uHTerpana onpeaensioT U3 BolpaXxeHUs

me Jo =

2

Ee 1( o (4

J=dgy+d, =J ref , [ Oref ref 4
el TYpl el O rof 2( 602 ) Etrer (A.24)

TAC Eper = Eg + €41 = Eepupf(Orer) — CYMMapHan pedepeHcHas AecopmaLisi, COOTBETCTBYIOLaAA pechepeHCHOMY Hanpsxe-
HUIO G, o OT MEXAHWYECKNX Harpy3oK Ha Anarpamme fechopMUpoBaHNs MaTepuana o(€)
npyu 0JHOOCHOM PacTSXKEHUN ANSA pacyeTHON TeMnepaTypbl (CM. pucyHok [.2).

[.3.6 UcTuHHyto fnarpammy aedopMUpoBaHUS Matepuana o(€) NpU OAHOOCHOM PaCTAXEHUU annpOKCUMMUPYIOT

CTeMNEeHHOW 3aBUCUMOCThIO

n
=9 ,.4%[9S
S_EHXE(GOJ , (4.25)

rae o, &y, Og, N — NapameTpbl annpokcumMauun AuarpaMmel 1eopMUpOBaHNA MaTepuana npu ofiHOOCHOM PacTAXEHUN
o(e), TUNM4YHOE 3Ha4YeHWe nokasaTensa AedopMaLMoOHHOro YNporHeHUa n Ana cranen ot 2 ao 10.
B kadyecTBe 6a3nCHOrO HaMpsKeHNs oy 0BLIMHO MPUHUMAIOT YCMOBHEIA Npefen TeKy4ecTn o 5, TOra Npu ¢ = Gy

o o o]
obLwasa gedopmauus €= E0(1 + ot) , rae EO = € — ynpyras aedopmalus, a2 = €p — Nnactuyeckas gechopmauns,

E
pasHasa 0,002 npu o =11 6y = 6¢ 5.
£.3.7 3HauyeHnsi pehepeHCHOro HanpsKEHNS G o PACCHNTLIBAIOT MO hopMynam:

- CKBO3Has KornbleBasi TpellnHa B Tpybe
2 2
Sp . [Ob ( 52 )
3 +\/ 9 +|zop, (1 A )

(1-2)?

rfie O, ! Op — COOTBETCTBEHHO 00Llee MeMBpaHHOe 1 U3rnbHoe HamnpsikeHne OT NPUIOXEHHBIX MEXaHUYECKX Harpy3oKk
(haBneHue, cuna, MOMEHT);

n(Rg —R,-Z)
(2—RLOJROt-(2w—e)

(sine)
v =arccos| == |

: (11.26)

Oref =

Z=
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c
Op
&gt 8pl
c 7,; Basuncumoctnb (.17)
(¢} ref [ /
So
pl
R se’ Ve ﬁ emf P,
pe {
E
y
| 1 s
o
GFO %o Erer &

PueyHok [.2 — WcTuHHas fgrnarpamma gedopMupoBaHns Matepuana o(e)

c
6= R noryyron pacteopa TpelUMHbl AnnHoW 2¢, B pag;

¢, t — COOTBETCTBEHHO NOMYANUHA TPELLMHBI M TOMNLMHA CTEHKH;
R; R, Ry — BHYTpeHHWI, CPefUHHbIN U HapyXHbIA paguyc TpyBel.
6) ckBO3Has NpoAonbHas TpelynHa B TpyBe OT AeiACTBUA MeMBPaHHOro HanpskeHUs G,

, 2
Oref =0 1+1,05% . a.27)
1

[.3.8 MNpeaenbHyo ANUHY TPELLNHBI 2C, pacCHUTLIBAIOT MO KPUTEPUIO NNACTUYECKOR HeCTabnbHOCTU C UCTIONB30-
BaH1WeM Benu4nHbl peepeHCHOro HanpPsXeHNA G,qr U3 popmyn (4.26) unm (0.27)

Oref = Of (0.28)

rae o= 0,5(cy 5 + Og) — HanpsxXeHWe NnacTU4ecKol HeCTabuNbLHOCTM MaTepuhana.
BMecTo 3HaueHui o 5 U G AOMYCKaeTCA UCNONb30BaTh MUHNMarbHLIE rapaHTUPOBaHHLIE 3HaYeHNs RpO.Z nR,,
4.3.9 MpegencHyo 4nnHY TpewinHsl /, = 2¢, Nof AecTBUeM NpunoxeHHon 0606LWeHHO Harpyaku P ¢ ucnonb3osa-
Huem JIJg 1 J/IT NOAXOA0B paccunTLIBAKOT MO KPUTEPUSIM:
- CTparuBaHusa TpeLyHbI:

P, 1) =J;=dg (4.29)
- cTabuneHoro NoApocTa TPeLUHbl Ha 0,2 MM:

J(P, 1) = Jpo (A = 0,2 mm); (4.30)
- YCTOWYMBOro pocTa TPeLynHbI:

J(P, 1) = Jg (&), (4.31)
- nepexofa K HecTabunsHOMy pPOCTY TPeLYUHBbI;

oJ(Pl) dJg

—5 T g W Tappl = Tat (4.32)
- HecTabunbHOro pocTa TpeLyMHbI:

oJ(Pl.)  dig

—a/ > 7 nnun Tap /= Tmat' (ﬂ33)
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3aeck J(P, I¢) = Japps = Jappf Pappy /) — 3Ha4eHUe J ANsi TpeluHbl pasmepom / NoA AelicTBUEeM NPUMOXEHHON Ha-
rpysku P, paccuuTbiBaloT No ypasHeHuto ([.24).

J;— xapaKTepucTuka Matepuana, onpegensemas no Jg-KpUBOW B MOMEHT Hadana ABIKEHNS TPeLLMHbl (06bIYHO

_ __ K
Ji=Jo. mae Jo —m),
Jpo = JR (A= 0,2 MM) — XapaKTep1cTUKa CONPOTUBIEHNS Pa3pyLLIEHUIO Ha Jp-KPUBOW NP HaYasbHOM CTabnbHOM
nogpocTe TpeLwuHel Ha 0,2 MM.
Benwuuna A/, ansa koTopoi BeiNonHATesa yenosus dopmyn (O.31) — (0.32), cooTBETCTBYET NpeAENbHOMY AOKPU-
TUYECKOMY NOAPOCTY TPELLUHBI.
KpuTepuii cTabUNbHOCTU NOCTYNUPYEMOIA TPELLWUHLI, ANA KOTOPOI paccyuTaH Jap,,/ npu 3aflaHHbIX YCNoBUAX Ha-

rPyXeHus, uMeeT BuAa
Tappl < Tmat (A.34)

[.3.10 MpunoxeHHoe 3HaYeHne MoayNA paspbiBa 7;p / N XapakTepucTuka conpoTUBNEHUsI Matepuana niactude-
CKOMY paspbiBy T,.: ONPEAENAOTCA HAKNOHOM KpMBLIX J 1 j;-KpMBbIX U3 BbIpaXXEHUN:

E aJappl
Toppl =5 , .35
appl Gg Y, (ﬂ )
E dJ
T, ., =—2R
mt= g (8.36)

rae oy — 6asncHoe HanpsXeHne Ha UCTUHHOW auarpamme o(e) cornacHo annpokcumauuu ([.25) Ha pucyHke [.2.

B cooteTcTBUU € ypaBHeHuamu (0.32) u (O.35) nocne gokputudeckoro nogpocTa TPeLUMHbl Ha BEMUUUHY A/ npe-
AenbHbIi pasMep TpeLLWHbI ¢, COOTBETCTBYIOLLWIA TOHKe KacaHusa pacHeTHON kpuBoi J (P, /) ¢ Jg-KpUBOK, onpeaensioT B
TOUKe MepeceyeHnM KpUBbIX Ty, U gt (CM. PUCYHOK [1.3).

0.3.11 OnAa aHanusa cTabUNbLHOCTU TPELUHbI U ONpeaenerHuns npeaensHbIX pasMepoB TPELMH C Y4ETOM YCTOW-
YMBOrO JOKPUTUYECKOTO MOLPOCTa MOTYT MPUMEHSATLCS Kak cTaHAapTHble Jg-KpUBbIE, Tak U MOANMULMPOBaHHbIE Jp 1
Jyrkpusele.

J-uHterpan J-nHterpan
Y
T
JrrkpuBas mat
O6nactb Tapmv
HecTabunbLHOCTH
Touka
HeCTabUIbHOCTH

Touka HeCTabunbHOCTU
npeaenbHeIi J-uHterpan

Pi<Py,<Py ke
O6nactb
HecTabunbHoCTH
O6nacrb
crabunbHocTn

0 b I AnuvHa TpewmHel / Mogaynk paspbisa T, T,

| AL | app

!

PucyHok [1.3 — VinntocTpayus cTabuneHoro pocTa TpeluHbl Ha Anarpammax JiJg v J/Tapp/
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MpunoxeHue E
(pekoMeHayemoe)

OnpeaeneHue pa3mepoB BbISIBNSAEMOMN TPelUHbI TeYU

PacyeT pazmepa NOCTyNnUpyeMoii nNo pacxoay CKBO3HON TPeLLMHbI ANNHOA 2¢; p NPY 3aAaHHbLIX NapaMeTpax Tenno-
HOCWUTENS, XapaKTepucTUKax Matepuana u Harpyakax B pexume HY3 (100 %-Hasi MOLLHOCTb) BKITto4aeT B ce6a Tpu sTana:

- pacyeT nnoLaamn packpbITUA CKBO3HON TPELLUHLI A B 3aBUCUMOCTH OT ee ANUHBI,

- pacyeT pacxoa TennoHocuTens Q Yepes Niowagb UCTEYEHUS A;

- onpefeneHue ANUHLI TPeWWHBI 2¢, p, 0GHapyXuBaeMoii No pacxopy Qp = Ng-Qq, Kak obpaTHoi pyHKLMKM pac-
xoAa Q v nrowjagun ucteveHns A.

E.1 Pacuert nnowaaun packpbiTUS CKBO3HOW TPeLUUHbI

E.1.1 PacyeT nnowaamn packpbiTUs TpeLLMHbl BLINOMHAIOT C UCMONb30BaHNUEM:

- BEPUPMLMPOBAHHBIX WHXEHEPHBIX METOLOB YNPYroniacTUMECKOW MeXaHUKW pa3spyLueHUsi, paspaboTaHHbIX Ans
TOHKOCTEHHbIX TPY6/UMNUHAPOB;

- YncneHHbIX Npoledyp MK ans ntobbix reoMeTpUiA, BKIOMas TONCTOCTEHHbIE TPY6LI Manoro guametpa.

Onsa Tpy6onpoBogoB KOHTYpa TENMOHOCUTENS peakTopa peKoMeHAYETCA UCMOoNbL30BaTk METOA LI U3 NEPBOI rpynnbl.

E.1.2 PacyeT nnowagn packpelTua TpelluHbl BLINOMHAIT ANA pexuma HYO ¢ ncnonb3oBaHueM MakCcMMarbHbIX
3HaYeHUI NPOYHOCTHLIX XapaKTepPUCTUK OCHOBHOIO MeTarnsa unu Metanna wwsa. [pu nx oTcyTcTBun 4onycKaeTca UCNonb-
30BaTh 3Ha4YEHUA XapakTepucTuK Rp0.2 U R, AN OCHOBHOrO MeTarnsia, npuBefeHHbIX B [11], ¢ nosbiwaowmum koaddhuun-
eHTOM 1,2. Y4YUTbIBaIOT TOMLLUMHY Cros Hannasky (B 3anac).

E.1.3 He yunTbIBaIOT UCXOAHbLIE CaMOypaBHOBELLEHHbIE OCTATOUHbLIE HAMPSDKEHUS B CBAPHbLIX WBAX, HE NPOLe WnX
TepMoo6paboTKy M A0 NOABEHNSA CKBO3HON TpeLuHbI. [py NosiBEeHUM CKBO3HOW TPELLMHbI, AeiICTBOBaBLUME MO TOMLUHE
CTEHKMN OCTATOMHbIE HaMpsHKEHUA CHUMaITCA ¢ 6eperoB TPELUMHDI, a BIIUSIHWE NepepacrpefiefieHHbIX 0CTaTOMHbLIX Hanpsa-
XeHWii B ocTaBeMcs 6e3fedekTHOM ceudeHn CBapHOro LBa Ha CKPUBIEHUE U packpbiTue BeperoB CKBO3HOW TpeLYuHbI
He3Ha4MTeNbHO U NepekpbIBaeTcs BBEAEHHBIMU kKoaddUuLmeHTamy 3anaca.

E.1.4 MNnowaab packpbITUS CKBO3HOW TpeLLMHbl A ABNSAETCA YHKUMER NPUNOXEHHbIX HANPSXXEHUIA, ANUHLI U op-
Mbl CKBO3HOW TPeLYMHbI, reoMeTpUn TpyBkl U MexaHW4YeCKMX XapakTepUCTUK OCHOBHOrO MeTarnna.

E.1.5 Mnowagb packpeITUA CKBO3ZHOW TPeLUMHbI ANUHON 2¢ B Tpy6ax noa AeicTBMEM NPUNOXKEHHOrO K MITOCKOCTU
TPeLHbI HOpManbHOro HanpskeHs S, B pexume HY3 BLINOMHALOT NO hopMynam:

A= ofA)¥(s) Ag, (E1)
Ay = ETSC =7, 54(09%] e?, (E2)

rae Ay — nnowanb packpbiTUA CKBOSHOM TpeLnHEI naMnTUYeckon hopMbl AnNNHOIA 2¢ B GeCKOHeUHOI NnacTuHe nop Aeii-
CTBMEM 3KBUBANEHTHOIO HaNpsXeHUs G, ONPefenAeMoro Kak cpefjHee 3Ha4eHUe NPUNOXKEHHBIX MO TOMNLMHE
CTEHKM MeMBpaHHbIX HanpsKeHui;
8 — BenununHa packpbiTusi 6eperos TpeLUMHbI (CM. pucyHoK 1);
E — mopaynb ynpyrocTy,
(L) — napameTp Tpybbl, 3@aBUCALLMIA OT OpUEeHTaLK CKBO3HOW TPELLUHbI:
- ANA oceBbIX (NPOAOSbHBIX) TPELUH

eqv

a(r)=1+0,1%+ 0,162 ecnm A < 8 (E.3)

NP1 Cgqy = Sy = Oy = rl (E.4)

- ANs KonbLeBbIX (NonepeyHblX) TpeLLmH

a(1)=y1+0,117612 | ecru . < 5

(E.5)
PN Gggy = S, = Oy + G,
» (12(1 2) e
rae A= -V ) :
A JRC
p — pabodvee faBneHue B TpyGe;
R, R;— cOOTBETCTBEHHO BHYTPEHHUA 1 cpeaHWUii paguyc TpyGsbl,
t — TOnLWMHa CTEHKM,
¥(s) — nonpaska Ha pasmep NNacTU4ECKOW 30HbI:
ve)= 5 E7)
(1-s?y ‘
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O,
p s:%(_gﬂ (E8)
unn
15 15
2\" 2\"
S S
() (2
O,
npn s=—22 (E.10)
Gf

rae of= 0,5(Rpc,_2 + R,

E.1.6 PacueT nnowjaamn packpbiTua NpoAosibHbLIX TPELWMH B KoneHe BLINOMNHAKT no dopmyne (E.1), rae smecto
MeMGPaHHOIO HanpsikeHUsi S,= G, NCNONbL3YIOT SKBUBANEHTHOE HaMNPSKEHUE Oy, PABHOE CPEAHEMY 3HAYEHUIO OKPYX-
HbIX HanNpsXKeHUA Ha BHYTPEHHEN N HapYXXHOW NOBEPXHOCTU CTEHKM korneHa. MapameTp o) paccynTbiBaloT nNo opmyne

- %555

tgy (M) =1+0,1810+0,5230% npu A <5;

(E.11)

[+
Nk
(3= {1, 292-0,0831%—0,0535A2 + 0,0116A3, BOonb BHyTPeHHero o6Boaa
0,860 —0,01431 +0,041242 - 0,00471> BaONL HapyxHOro 06BOAA.

E.1.7 Mo pesynerataM pacyeTa CTPOAT 3aBUCUMOCTb NMOLWAAN pacKpbiTUS TPELLMHBI OT ee ANuHbI A = f(2c), KoTo-
pyto 3aTeM UCMONb3YIOT 4118 ONpeAerneHns pacxofa TennoHoCUTeNs Yepes nioLyajb MCTEYEHMS.

A=

E.2 OnpepeneHue pacxoga pa6oueii cpeabl

E.2.1 O6wme TpeboBaHus
E.2.1.1 PacyeT pacxofa TennoHocUTenNa Yepes NOCTYSIMPYEMYIO CKBO3HYIO TPELLUHY BLINONHAIOT ANA NapamMeTposB
cpeabl U YyCNnoBUiA HarpyXeHWs, COOTBETCTBYIOLLMX pexumMy HYD, ¢ ucnonb3aoBaHnem COOTHOLWEHUA

Q=q-COA, (E.12)

rAe g — WHTEHCWBHOCTb Teuu (YAenbHbIA MaccoBbli pacxof Yepes efuHULY MroLwagn UcTe4eHns),
COA — nnowagb UCTEYEHUA NPUHUMAIOT PaBHOW NIOLWAaAmN packpbiTUsi TpelyuHbl A (cM. E.1).

E.2.1.2 IHTEHCMBHOCTbL TEYU HYepes CKBO3HYIO TPELUUHY 3aBUCUT OT TEPMOAUHAMUYECKNX YCNOBUIA Ha BXOAE B Tpe-
LMHY, TMMa TPeLUWHbI, PackpelTUs ee 6eperos, ANWHLI MyTU UCTEYEHUS BAOMb TPAEKTOPUN TPELLMHBI, MAPaBNIUYECKOro
COMPOTMBIIEHNSA NMOTOKY, 3PPEKTOB TPEHUSA, APYrMX MOPAONOrMYecknx napameTpoB TPELUHbI, BAUSIOWUX Ha CKOPOCTb
ncTeveHus.

E.2.1.3 Ona kaxaoro cnyvas UCnonb3yoTcs CBOU MOAENU UCTEYEHUSA 1 METOALI pacyeTa, y4uThiBatowme ocobeH-
HOCTW COCTOSAHUA UCTeKarLwen cpeabl, 3hdEKTLI TPEHUS, reoMeTpUYeckne napameTpsl TpeLnHbI.

E.2.1.4 [nA nony4yeHWs HauMeHbLUEro pacxoda Te4n peKOMeHAYeTCs BEIMOSIHUTL pacyeT ¢ UCNONb3OBaHUEM pas-
HbIX METOLOB U BblBpaTk TO pelleHne, KOTOpoe JaeT HauMEHbLLYHO CKOPOCTb UCTEHEHUS.

E.2.2 OgHothasHoe ucteueHne Hegorpetoi Boabl

E.2.2.1 MaccoBblii pacxof, Teun onpeaenseTcsa 3aBUCMMOCTbIO

Q = Cp (popo) > WL, (E.13)

rae Q — MaccoBeIf pacxof TEMNNOHOCUTENSA Yepes TPEeLLUHY;
Cp — Ko3thpULMEHT pacxoaa, yUUTLIBaKoLNA TpeHue,
po n po— COOTBETCTBEHHO AaBneHne U NNOTHOCTL BOALI Ha BXOoAe B TPELLUHY,
W — cpefHssa WupuHa TpeluHbl (CM. pUCcyHok E.1);
L = 2c — pnviHa TpeLiMHbl BAOMb CPegUHHOW NMOBEPXHOCTU.
Onsa Tpy6bl CpefHIo0 LWMPUHY TPELLUHBI ONPEAEnstoT No hopMyne

W:M’ (E.14)
2
A; A
V%n:T’”,Wex=—z", (E.15)
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rae W, W,, — WnpnHa TpelMHbl Ha BXofie B TpyOy 1 Ha BbIxofie U3 Tpy6bl, COOTBETCTBEHHO,

i Aex — TNOLaAL TPELWWHLI Ha BXOAE B TPYDy U Ha Bbixofe U3 TPYbbl, COOTBETCTBEHHO.
3HaveHus napameTpoB A;, 1 A_, ONpefensioT Yepes NNoLiajib PackpbiTUs CKBO3HON TPELLHLI A

2 2
A AR a4 AR
R2

in = ALz Aex (E.16)
Rg, R, R; — HapyxHblid, CpeAHUA 1 BHYTPEHHWA pagnychl TpyGbl COOTBETCTBEHHO.

E.2.2.2 Ins onpegenexns kosdduunenTa pacxoga Cp npeaBapuUTeNibHO pacCHUTLIBaOT KO3(MMULINEHT TpeHUS f,
napameTp pacxoxgeHus TpeLluHel d n KoadduLneHTa noTepu Ha TpeHue F.

KoadhpuymneHT TpeHUa onpefenstoT U3 COOTHOLLEHUSA

—2
f= |:3, 64lg (%J—2,6361| , (E-17)

rae P — LWepoxoBaToCTb NOBEPXHOCTM TpeLlnHbl (cM. E.2.4).
MapamMeTp pacxoXheHUa TPeLnHbI d paccHuTLIBakT No dopmyne

w,, -w,
d= ex in .
2w (E.18)
KoathbuLmeHT noTepu Ha TPEHUU F paccynTeIBakOT No hopMyne
a
F=f—

raoe a — rmy6uHa TpeLmHbl, NPUHUMaemas paBHOW TOMNLLUHE CTEHKM t.
KosdbdbuumeHT pacxoaa Cp, onpeaensitor U3 COOTHOLLEHN

0,4(1-d), ecrm d >0, F < F;

-

,ecmd >0 F<F<hR
(1+(2F)°)

(1-<*)
,ecnmd >0, F>F,

1 Pex 2 14 (2F\°8 _ i ) (E.20)
I o

Po

(1-o)
min| 0,4; 0,6(1+d),—05 ,ecnmd <0, F <F,
(1+(2F)’ )
(1-¢)

2 0,5
l1-(‘2¢:) ] (1+(2F)°° k)

i€ Pg, Pey — COOTBETCTBEHHO BHYTPeHHee AaBneHue TpyObl N BHELLHee faBneHue;
napameTpel £y, F5 1 k ONpeaenatoT U3 COOTHOLLIEHUIA

,ecm d >0, F>F,

1= ,
2 2 Pex Pex

(15+2,5d)? F,- ((1_0’)(#%)_1)2’ k=(1-d) (P_O)_l(&)z_1r5 _
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E.2.3 [IByxca3HbIli NOTOK UCTEeYeHUs
E.2.3.1 insA onpegenexus pacxoga fByxcasHoi (NapoBOAsHON) cpeabl, Yepes Y3KUA MPOTAXEHHBIA KaHan ucnonb-
3YHOT YpaBHEHUe TepMOAUHAMUYECKOrO PaBHOBECUSI TOMOMEHHOro NoToKa

1

G- =0 (E.21)
X.v
|:Cgc_(vgc - VLc)N'l dXE
YoPc dp
Pe + Pe + P+ Pr+ Px+Pag —Po =0, (E.22)

roe G, — MaccoBbIf pacxop Ha eavHuUy nnowjasu,
p,— abcontoTHoe faBreHune Ha BbiXxoAe TpelyuHsl, MMa;
P — NOTepU AaBNEHUs, Bbi3BaHHbIe CONPOTUBMEHWEM Ha BXOAe B TpelluHy, Ma;
ps— NOTepy AaBneHus, Bbi3BaHHble TPEHUeM B KaHane TpeluHbl, MIa;
Py — NoTepU faBNeHUs!, Bel3BaHHble yckopeHuem noTtoka, Mla;
Pgg — NOTEPW A@BMEHNS, BbI3BaHHbIE U3MEHEHWEM MIIOLLaAN TPELYMHbI Ha nyTu noToka, MMa;
Py — NoTepu faBneHus, Bbi3BaHHbIE Han4YMeM BbICTYMNOB (MoBopoToB Ha 90°), MIa;
po — abconioTHoe AaBrieHune Ha Bxoge B TpelyuHy, MMa;
Yo — KOSPDULMUEHT UOIHTPOMUUECKOTO PaCLLMPEHUS,
Ve Vi — YAenbHbe 06beMbl Napa v XUAKOCTU Ha BbIXOAE M3 TPELUUHL,
Xi, X — XapaKTepuCTMKN HepaBHOBECHOTO U PaBHOBECHOIO Ka4ecTBa CMecH

—0,0523(5—1 2)

X, =NXg|1-e h

S, -S,
Xe = f¢] Lc .
rae E Sgc _ SLC '

20Xg, ecrm Xg < 0,05
- , (E.23)
1, ecrm Xg >0,05

roe L, — NpoTsKeHHOCTb KaHana,
Dy, = 4A5,/Poy — MMAPaBNUYECKUIA AMaMeTp KaHana Ha Bbixoae W3 TPyObl, onpefensionii COOTHOLWEHNE MeXAy Nno-
Laabio NonepeyHoro ceyeHna kaHana Ag, 1 NepUMETPOM ero CMOYEHHO NOBEPXHOCTH P, ;
S, — BHTPOMUSA BOAbLI Ha BXOAE B TPELLMHY;
Sgc — BHTPOMUSA HaCLILLEHHOrO Napa Ha BbIXOAE W3 TPELLUHBI,
S| ¢ — BHTPOMNUA BOAbI Ha BbIXOAE U3 TPELYWHBI.
E.2.3.2 MoTepun AaBneHus, BbI3BaHHLIE COMPOTUBIIEHUEM KPOMOK Ha BXOAE B TPELLUHY, ONpeAenstoT no hopmyre

2
_Govio
e - 2
2CH (E.24)
Co - 0,95, ecnn COD < 0,15
P 0,62 ecrm cop 0,15’
rae Gp — MaccoBblil pacxoq Yepes equHULY NnoLaan Ha BXOLE B TPELNHY;
Vi o — YAenbHbIA 06beM HaChILEHHOM XNAKOCTU MY BXOAHOM AaBneHuy,
COD — packpbiThe 6eperos TpeLUnHbI.
E.2.3.3 MoTepun faBneHus, BeI3BaHHbIE TPEHMEM, onpeAensaoT No opmyne
Ly G?rf, o= =
pr —fD—h?[(1—X)vL+ng], (E.25)
r,qe_@ — CpefHuWiA MaccoBbIn pacxof XXUAKOCTU Ha efuHULY nnowagu,
X — ocpefHeHHbIe CBOACTBA XULKOCTH;
Vi, Vg — cpeaHWii 06beM HacbILLEHHOro napa v XWAKOCTMW NPU CPEAHEM JaBneHnn BHYTPU TPELUMHBI,
L — LIePOXOBaTOCTb NOBEPXHOCTU KaHana (cM. E.2.3);
f — k03P DULMEHT TPEHUSA, onpefensieMblil U3 COOTHOLLEHNS
-2
D
f= |:C1 log (Th) +C2] , (E.26)

Cy=2,Cy=1,74 npu Dyju > 100;
C, =3,39, C, =-0,866 npu D,/u < 100.
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E.2.3.4 MNoTepn AaBneHUs, Bbl3BaHHLIE HAaNUMYUEM BLICTYNOB, ONpeAensioT No dopmyne

~2
Py = enLa%[(1->_()vL+>_ﬁg], (E.27)

rae e, — KO3 PULMEHT NOTePb Ha &AMHILY ANMHbI NPU 3aaHHOM THNE TPELLMHB.
E.2.3.5 MoTepu 4aBreHus, BblaBaHHbIE YCKOPEHUEM NOTOKA, ONPEAENSIoT Mo hopmMyrne

ps = G? [(1_X0)VLC+Xchc_VLc:|y (E.28)

rne Gr — cpeaHuii MaccoBbIil NOTOK ABYX(a3HOM cpefibl Ha eauHULY NnoLlaau.
E.2.3.6 MoTepu faBneHuns, oBycroBneHHbIe U3MEHEHWEM NNOLWaAU KaHana, onpeaensioT no popmyre

G2 2 2] &2 . 2
Pas =%l(%’x] _(%) l+7°+[(1—x)vu+ngc][1—(%) ] (E29)

roe Ai_ nnowagb nonepeYyHoro ce4eHua TpewnHel, onpegenaeMan U3 COOTHOLLEHUA

A,- = Ain +

(Aex = Ain) . (E.30)

E.2.3.7 [nA HaxoxpeHWA yaenbHoro MaccoBoro pacxofa AByxdgasHon NapoBoAsHOA cpeabl Yepes NOCTyNMpyeMyto
CKBO3HYHO TPELLVHY peLLatoT HemnuHeliHble ypaBHeHus (E.21 n E.22) oTHOCUTENBHO HEN3BECTHLIX G, 1 p,.
MaccoBeblii pacxog NapoBoAsiHoOW cpeabl Q onpeAensioT U3 COOTHOLLEHUS

Q=G Age (E31)

E.2.4 Mopdbonorus TpelmHbl
Mpw onpegeneHn MHTEHCUBHOCTM UCTEHEHUA UCNONBL3YIOTCA Takne Mopdoriornieckue napameTpbl TPELUUHEI, Kak
LLIEpPOX0BATOCTL MOBEPXHOCTU KaHana W, YUCIo NoBopoToB Ha 90° B TpaeKTOpUM Teun 11y N OTKIOHEHUEe TPaeKTopun No-

. L
TOKa OT NPAMONTMHENHOro HanpaBleHUA (OTHOLIJEHVIe -2 )

E.2.4.1 LLlepoxoBaToCTb NOBEPXHOCTU KaHana |1 onpeaensioT no opmyne

My, 0< cob <0,%
He
"= ],LL+M|:@—O,1:|, 0,1< 9P L1, (E.32)
9,9 Ke Ke
. cop .o
He

rAe u; — nokanbHas HepoBHOCTb MOBEPXHOCTM KaHana;
UL — mMobarnbHas LepoXoBaToCTb NMOBEPXHOCTU KaHana;
COD — packpbITe TpeLnHbl (CM. pucyHok E.1a).

E.2.4.2 Yucno nosopoToB Ha 90° B TpaeKTOpMM TeUU Ny, COBEPLUAEMBIX NOTOKOM XMAKOCTU NPU NPOXOXAEHUN Ye-
pes TpeLurHy, onpeaenstoT crneayroLmm obpasom:

Ny, 0< cob <01,
He
n = ntL—"i[@—on], 0,1< S92 <10, (E.33)
1] ke Mo
0,1y, cob >10,
HG

r4e ny — nokansHoe Konu4ecTBO NOBOPOTOB.
E.2.4.3 OTHoleHNe NPOTAXEHHOCTY NOTOKa K TOMLMHE CTEHKM TpYbLl onpeaensioT no opmyne
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Keyit» 0< CMOGD <01
L KG+L—M COD o1, 0,1<COD<10; (E.34)
t 9,9 3% W)
Ke. €D . 10,
He

rae L,— daktuyeckas anuHa nyTu noroka;
Kg: Kg+, — COOTBETCTBEHHO KOI(PGULNEHT OCHOBHOTO OTKITOHEHMS M KOI(HPULIMEHT OCHOBHOMO OTKINOHEHUSA C YYETOM J10-
KanbHbIX OTKMOHEHWIA TPAEKTOPUM Pa3BUTUS TPELLMHbI OT NPSIMOMMHERHOTO NonoXeHus (cM. pucyHok E.1 6).

N\

He

[E—— —_—
Mpw 6onbwom 3Ha4veHn COD Mpu Gonblwom 3Hayennn COD
N\ 4
EE—— —_— \

Mpu manom 3HauyeHun COD
6

Mpu manom 3HaveHnn COD

a

a — rnoGanbHas 1 NokanbHas LWepOXOBaTOCTb NOBEPXHOCTMN TPELUMHBI;
6 — OTKNOHEHWE TPASKTOPUM PASBUTUA TPELUWHBI OT NPSIMOAIMHERHOrO MyTW

PucyHok E.1 — CxematnyHoe nzobpaxkeHme Mopconornm TpeLmHel

E.2.4.4 3HaveHusa mopdonornieckux napaMmeTpos TPELLUMH C PasMuHbIM MEXaHM3MOM paspyLLEHUs] B CTANSX nep-
FINTHOTO U ayCTEHUTHOrO KnaccoBs npuseaeHsl B Tabnuuax E.1 n E.2.

Tabnwuuya E.1— PacuyeTHble 3Ha4eHMs1 Mophonormyecknx napameTpoB TPELLUMHbI B CTaNAX NeprIMTHOTO Knacca

M He My
MexaHusm perpagauumn Cpena Mk MK et Ka+L Kg

8 33 6 1,06 1,02

YcTanocTtHas TpewmHa B KOHTakTe ¢ Bogoi | [ByxdasHas ‘
MprmedaHue — [INa nogHaNNaBo4HbIX TPELLUWH, HE KOHTAKTUPYIOLMX C BOAOW, 3HAUEHNE Ny NPUHUMAIOT

paeHbIM 2 (Mm~T)
Tabnuua E.2— PacyeTHble 3Ha4yeHuss MOpHONOrmMyecknx napameTpoB TPELLUMHBI B KOPPO3MOHHO-CTONKUX CTansx

aycTEeHUTHOro Kracca

B el Ny,
MexaHuam gerpagauumn Cpeaa N”%M MEM = K+ Kg
YcTanocTHas TpeluyHa B KOHTaKTe ¢ Bogon | [iByxdasHas 8,9 40 6 1,06 1,01
KoppoauoHnHas TpewmHa MKPIH [eyxdasHasn 4,7 80 14 1,33 1,07
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E.2.5 VcTreueHune ocTporo napa
E.2.5.1 YaenbHblil MaccoBbIf pacxoh OCTpOro napa fnpw ero UCTEYEHUN Yepes Kpyrioe oTBEPCTUE B TOHKOR CTEHKe

onpeaenseTcs U3 ypaBHeHUs

2 k+1

2k Py |k pHJT (E.35)
Go="Y |—PoPo|| | —|= ' -
° k17070 (Po] (Po

roe Yy — koadpuuneHT pacxoga napa, XapakTepusyroLuii Konm4ecTBEHHOe OTNnYne pacxoaa pearnbHoro napa Yepes
Manblii TMapaBndecknini KaHan oT pacxofa UaeanbHoro rasa, T. €. yYuTbIBaoLWWi BAWAHWE CKaTUs CTPyU napa u
CKOPOCTU Napa Ha BXode B Marnoe oTBepCcTue,
po — AaBneHue napa BHyTpu TpyGonposoaa, MlMa;
Py — LaBneHue cHapyxu, Kyfa NpouMCXoauT ncrederne, MMMa;
Po— NNOTHOCTL OCTPOro Napa BHYTPU TPy, kr/m3;

c

k= C—p — aaunabartuyeckas NoCTosHHasA napa npv 3ajaHHoW TEMMEPaTYpE;
v

Cp— nsobapHas TennoemMKocTb, KIx/(K-kr);

€, — W30X0pHas TennoeMKoCTb, KIDK/(K-kr).

KpuTuyeckoe OTHOLLUGHWE AaBneHns &J =By, MPY KOTOPOM UCTEYeHMe OCTPOro Mapa (WaearbHoro rasa) Ao-
Po J¢r
CTUraeT CKOPOCTHU 3ByKa, onpefendAeTca N3 CoOoTHOLWEHNA

k
2 k-
=|— . E.36
o -(2) £ 50
by
Po

- NOAKPUTUYECKMIA UMK [O3BYKOBOM NPOLIECC UCTEYEHUSA NPU MaroM nepenage AasneHus BKp< B <1. B atom cnyyae
YAEnbHbIA MaccoBbLIA pacXxod OCTPOro napa onpefenseTca cooTHoweHnem (E.29);

- HaAKPUTUYECKUA U CBEPX3BYKOBOM MPoLIece UCTeHeHna npu 6orbLUIoM nepenage aasneHns 0 < f < BKp. B atom
crny4ae MaccoBbIi pacxo 0CTPOro napa onpefensaeTca ypaBHeHneM

E.2.5.2 B 3aBUCUMOCTU OT BEMUYUHBI ( J: B BO3MOXHbI pasnuyHble CLieHapuu Npouecca UCTedeHUA napa:

k+1
2 2

2
E =] |
G0 =",[,—7PoPo (k+1) (k+1) : (E.37)

- KPUTUYECKUA MPOLECC MCTEYEHMs Mapa CO CKOPOCTbIO 3Byka MpU KPUTUYECKOM nepenaje AasneHus B = By
B STOM criyyae MaccoBbiii pacxof OCTPOro napa onpeaensieTcs ypaBHeHneM

|2k 2 k-1
Q=7 k_1POPO (k+1) . (E.38)

E.2.5.3 KoaghcpuymeHT pacxofa napa y onpeaenserca u3 ycroBus:
Y= @, (E.39)

rae @ — KoadULMEHT CKOPOCTU UCTEYEHUA Napa, KOTOPLIX, KaK U B Crydae UCTEYEHUS HECKUMAaEMO XXUAKOCTH, 3aBUCUT
OT yucna PeltHonbAca.

Mpun ncTedeHUU Napa U3 Manoro oTBEpPCTUS B TOHKON cTeHke (bonblune yncna PeliHonbaca) koadduuyment ¢ =0,98;

V — KOS(PPULMEHT CXXaTUs NoToKa napa, 3Ha4e€HUs KOTOPOro Npu UCTEYEHNUN Napa U3 Manoro oTBEPCTUA B TOHKOIA
CTeHke 3aTabynupoBaHbl B 3aBUCUMOCTU OT BENUYMHbI f.

[nsa rmaeHbIX naponposogoB 6nokos AC npu B < BKP (T =281 — 285 °C, py=6,7—6,9 MMa, p,=0,1 MMNa u
po=34—35 kr/M3) NPUHMMAETCS, YTO UCTEeYeHUe OCTPOro Napa NPOUCXOANT NPU KPUTUYECKMX YCROBUSIX C UCNONb30BaHM-
eM 3aBucumocTy (E.38), npu KoTOpbIX BENUYUHLI K, v U ¥ cocTaBnsaT: K= 1,13 —1,14,v=0,74 ny=0,725.

E.2.5.4 MaccoBblil pacxof, OCTpOro napa Yepes ycTanocTHyo TpeLuHy onpefensior no gpopMmyne

Q=CgpA, (E.40)

rae Cy= 0,4 — cyMMapHbIi KO3 PULMEHT CONPOTUBIIEHUA pacxoay napa Yepes Y3Kyto YCTanoCTHYIO TpeLuHy B yrnepo-
AWUCTON cTanu (NpUHAT B 3anac),
A — nnowagb packpbITUA TPELLUHbI.
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E.3 OnpepeneHue ANMHbI NOCTYNMPYEMON CKBO3HOMN TpeLUNHbI

E.3.1 OueHUBaloT pesynbraTel onpeaeneHus pacxoaa paboyeii cpeabl Q Yepes NOCTYNUPYEMYIO CKBO3HYHO TpeLyu-
Hy B cooTBeTCcTBUM ¢ E.2.1—E.2.4.

E.3.2 CTpoAT rpaduk 3aBMCUMOCTU pacxoaa Q OT ANUHBLI CKBO3HOW TPEeLLUHbI 2C.

MocTynupyemomy pacxogy ¢ oBHapyxuBaemoii Teusto Q; n=nqg Qg Ha rpaduke Q = Q(2c) COOTBETCTBYET 3Ha4eHUe
UCKOMOW TPeLnHb! ANUHON 2¢ p,

E.3.3 PacyeTHyto AnWHY TpeLLUHbl ONpeaenstoT U3 crneayLlero ycnosus:

Q(2¢.p) = Q. p (E41)

E.3.4 BbINOMHAKT aHanua cTabunbHOCT NOCTYNUPYEMOi No pacxofy Q; p TPELUMHLI ANMHON 2C; B COOTBETCTBUN
¢ 7.4.2 v npunoxexHuem .

E.3.5 Pesynerathl aHanu3a TP ya0BNeTBOPSAIOT KPUTEPUIO CTaBUIIbHOCTW NOCTYNNPYEMOI CKBO3HOW TPELLMHBI NpK
BbIMOSMIHEHWMN YCNOBUSA

2c
2¢,p < n—C raenz1,8 (E.42)

c
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MpunoxeHune X
(pekomeHngyemoe)

MeTtoA rpaHNYHbIX PacyYeTHbIX KPUBbIX

XK1 Ons npoektupyemeix 6nokos MPK, ncnonssyemas gns oueHku TP npUMeHUTENBHO KO BCEM OKPYXHLIM cBap-
HbIM LWBaM no Bcel AnnHe TpyGonpoBoAOB, MO3BOMSAET A0 BLINOMHEHWUS MPOYHOCTHOrO 060CHOBaHMA BKNIOYUTL pac-
cMmoTpeHne TP B npoliecc NpoekTUpoBaHUS Tpy6onpoBoAOB W BLIABUTL KPUTUYECKUE CEYEHUS], TAE He BLINOMHSALOTCA
pacyeTHble Kputepun TIP. BHeceHne U3MeHeHWiA B TpaccUpoBKY M pa3MelleHUe onop Tpy6onpoBoAoB No pesynsrataM
ynpexaatolLleit oueHku TP eLye Ha cTagun NPOEKTMPOBaHUS NO3BOSISET CHU3UTb MakCMMarbHbIE pacieTHbIe Hanpsxe-
HWUS B KOHTPOMbHLIX 30HAX U B pesynkraTte YAOBMNETBOPUTL pacveTHbIM kpuTepusam TMP. Ana gelictBytowmx AC aHanus
TMP ¢ nosuuymin MPK Takke no3sonseT HailTu cnaboe 3BeHO B TpybonpoBoge 0THOCUTENBHO KoadhdULMeHTOB 3anaca.

K2 I'PK paspabatbiBatoT Ansl Kaxaoun BeTku TpybonpoBoaa, BeINONHEHHOW U3 OQHOFO copTaMeHTa Tpy6 (BHYTpeH-
HUIA AnaMeTp, MUHUMarnbHas TOMLMHA CTeHKN), UMeIOLLel o MHAKOBEIE CBOMCTBA OCHOBHOTO METarnsa W 3kcnnyaTupy-
toleiica B pexume HYS npu oguHakoBom paboveM AasneHnn n Temnepatype. YysctButensHocTb Qp Ana CKT Takke
nomkHa BTk ycTanosneHa [6.2.3 (npunoxenus B)). Jlioboe n3MeHeHUe B STUX BXOAHLIX AaHHBIX NOTpebyeT paspaboTku
HoBoW PK.

XK.3 'PK pa3pabaTbiBaerca nyTeM BBeAEHUS CREAYIOLUX 3anacoB:

- KO3hhULMeHT 3anaca ng He MeHee 5 Ha 3HaueHne Qg (Hanpumep, Qg = 3,8 Kr/MUH),

- KosgpomumeHT 3anaca n, He MeHee 1,8 Ha pasMep TPeLUHbI.

.4 MuHuMmyM fiBe pacuyeTHble Touku TpebytoTca ansa noctpoenus MPK B BUae NpsiMoiA NUHUKM, ANS Yero Heobxoau-
MO BbIMNOMHUTL ABa pacdeTa. OfHy TOUKY BEIGUPAIOT NO YCroBUIO NpeAnonaraeMoro HU3KOro HanpsbkeHua usrnba Oy,
APYTYK TOYKY — MO YCIOBUIO BEICOKOrO HanpskeHUs nruba o).

7K.5 TMpu BbIBpaHHbIX KOs dULMEHTaxX 3anaca ng U N, UCTIONL3YIOT criefytollyto npoueaypy noctpoeHna MPK ans
ananusupyemoro Tpybonposoaa:

- ANs onpefeneHns KoopamHaT HavanbHoW Todku 1 ansa MPK ¢ HU3KkuM HanpsbkeHnem unsrmba Op(1) PaccuuTLIBaKOT
ocesyto cuny N, oT geicTeus pabodyero gasneHua p npu HH n cootBeTcTBYIOWEe OCEBOE HaNpsiKeHNe O, HopManbHoe
NIOCKOCTU ceyveHns Tpy6bl Mo cneayowmum popmynam:

N, = prR?, (K1)
- NZ
Om =1 0K2)

rae F = 2nRt — nnowagb nonepe4Horo cevyeHus Tpyow!;
R;, R— cooTBeTCTBEHHO BHYTPEHHUI U cpeaHUil paanyc Tpy6el;
t — TonwmHa CTeHKN TpyObI.
MpyHUMALOT HEeKOTOPOE MPOU3BOSIbHOE Manoe 3HaYeHWe HanpshxeHus uarnba, HUXe oxuaaeMoro U3 pacdera Ha-
NPSHKEHWUI, Hanpumep Op(1y = 10 MTa, 1 BLIMUCIIAIOT COOTBETCTBYIOLLMIA n3rnbatoynii MOMeHT M,

My1y = SoyWan (OK.3)

rae Wy, = TR2t — MOZYMb CONPOTMBMNEHMUA M3rnby NONepedHOro cedeHus TpyGh;

- MCnonb3ys 3Ha4YeHnst N, My ) WK G, U O, (1) B COOTBETCTBUM C pEKOMEHAALIMAMK NpUNoxeHns E paccunTbiBaior
paamep CKBO3HOW TpeliHbl 2 ), TeUb Yepes KOTOpYIo B Ng pas BonbLue, YeM HyBCTBUTENBHOCTL Qy;

- BBIMOSHAIOT aHanua cTabunbHOCTU NOCTYNMPYEMON OKPYXKHOW TPELLWHLI B COOTBETCTBUM C pEKOMEHAaLUsAMU NpU-
noxeHus [, coxpaHsasa NocTOAHHbIM 3HaveHne cunbl N, (WU HanpskeHUA ) U Bapbupysl NpuknaabiBaeMblil narnbato-
LWKUIA MOMEHT M, (Un HanpsxeHne op) TakuM 06pasoMm, HTOObI onpeAenuT NPeAeribHbIi pasMmep TpewHbI 2¢,, KOTopblil
AonxeH BbITh B N, pa3a 6onblue pasMepa TpeluHbl Teun 2¢; p,.

N3 aHanusa cTaBunbHOCTUA TPeLMHB ANUHOK 2Cqqy = 2C1 pqy e BEIMUCASIIOT NpeferbHbIi M3rnbaiowuit MOMeHT
M, max(1) 1 COOTBETCTBYIOLLEE NpeAenbHOe HanpsxeHue uarnba Op, max(1):

- onpefensilT HopManbHoe HanpsxXeHue Sn(1) M MaKcumanbHoe Hanps)eHue Smax(1) (cm. B.2.10) u HaHoCAT ux
3HaueHns Ha rpacmk MPK B BUAE KOOPAUHAT TOUKN 1 (Syq), Smax(1)), Kak MokasaHo Ha pucyHke X.1;

- aHanornyHbIe Wark BLINOMHAKT ANA oNpeAeneHUs KOopAuHaT TouKM 2, BLIGpaB Gornee BbICOKOE 3HauyeHue Ha-
npsxeHUs narnba Op(2): HanNpumep 100 MMa. MameHeHWe MeXAY KoopAWHaTaMu Todek 1 U 2 NpoucxoauT B pesyrnbkrarte
Bonee BLICOKOrO NPEAENbHOro narubatoLero MoMeHTa My, may (o) U COOTBETCTBYIOLETO NPeAenbHOro HanpskeHue usrnba
Ob,max(2):

- NpsAMas NIMHUA Mexay Toukamu 1 1 2 ecTb NUHelHasA annpokeumauyma MNPK (em. pucyHok XK. 1). Ana nonyyeHus 6o-
ree TOYHOMN pac4eTHOI KPMBOWA MEXAY STUMM TOMKaMK, STU LUArM MOTYT MOBTOPATLCA ANA psfa NPOMEXYTOYHLIX YPOBHEN
HanpsbkeHus uarnba ot 10 go 100 MMa.

6 3HaueHUss cyMMapHbIX OCEBbIX HAaNPSXeHNA S, U Sy, ANA KaXAoN Toukn MPK paccunTbiBatoT o dopmyre

Nz My

S—F W'

(K.4)
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r4e nNpy NOCTOSHHOM 3HaYeHWW OCEeBOW CUMbl Nz 3HAYEHWUA sn M Smax onpefensaloT COOTBETCTBEHHO Mpu u3rmbaroliem
MOMEHTE M+ U M b TaX.

.7 BennunHa s n Heobxoanma AN5 onpefeneHns pacxofa yTeuku yepes NoCTy/IMPYyeMyto CKBO3HYIO TPeLLHY npu
HH, BennunHa Smax— Ana onpefeneHns npefenbHoN A/IMHbI CKBO3HON TpelwuHbl npy MPH B pexvnve HY3+MP3 B cooT-
BeTCTBUM ¢ B.2.4— B.2.7, B.2.10 (npunoxeHue B).

XK.8 na oueHKM NpUrogHOCTM aHaM3nMpyemoro Tpyb6onpoBoga pacyeTHbIM kpuTepusam TMP cnegyeT AN KaXxgoro
pacyeTHOro cevyeHusi (CBapHoro LwBa) Tpy6bonpoBofa paccuntaTb 3HaYEHMA s n M Smax COOTBETCTBEHHO A5 YC/NIOBUIA Ha-
rpyxeHus B pexnmax HY3 n HYS+MP3. HopmanbHOe HanpsXXeHue s NB pexnMme HY3 1 MakcumasibHoe HanpsxxeHne Smax
B pexmMe HY3+MP3 onpefensitoT U3 aHanv3a HanpsbkeHwih gns Bcero Tpy6onposoga [B.2.2—B.2.3 (npunoxeHune B)].
[Janee Toukm (s n, Smax), paccuntaHHble no gopmyne (XK.4) ANSA Kax[oro CBapHOro CoeAnHeHUs, nomelatT Ha rpaduk
'PK 1 oueHnBalroT pesynbrarhbl.

)K.9 Ecnun BbiGpaHHan pacyeTHas Touka (sn, Smax) HaxoauTtca nog IMPK, To faHHOe ceyeHne (CBapHOe cCoefjMHeHne)
Tpy6onpoBofa yAoB/ieTBOpPSAET pacyeTHbIM KpuTepuam TrP. Takas npoBepka BbINOSHAETCS AN BCEX CEeYeHul, rae Ha-
nps>xeHune s n npesbllwaeT 50 MMa. Ecnu xota 6bl oAHa TOo4Yka, COOTBETCTBYIOLWAA KakoMy-mbo ceyeHuto Tpybonposoga
¢ koopanHatamm (S,, Smax) Haxoautcs Bbiwe MPK, To TpybonpoBog B LE/IOM He MOXeT 6biTb KBanuduumposaH 415 npu-
MeHeHunsa TrP.

.10 B kauyecTBe npumepa Ha pucyHke XX.1 cymmapHOoe OCeBOe HanpshkeHue B Tpyb6onpoBoAe A1 pacyeTHOro
ceyeHuss A, npefcTaB/ieHHOE TOYKON A C KOOpAMHATAMM (sn, s max)A, YOBNETBOPAET pacyeTHbIM KpuTepuam TIMP, B To
BpEMS Kak Touka s C koopanHaTamu (Sn, Smax)B, HO yxe gnsa Apyroro 6onee Harpy>XeHHoro B pexvume HY3 cOBMeCTHO C
MP3 ceyeHunsa s He yAOBNeTBOPAET pacyeTHbIM Kputepusam TI1P.

.11 AHanu3 pacnosiokeHns ToYeK (sn, Smax) 415 BCEX PaCUYETHbIX CEYEHUI Kaxaoro TpybonpoBoAa OTHOCUTETb-
Ho 'PK no3sonsiet ofHO3Ha4YHO onpefenuTb Hanbosiee onacHble y4acTku U CBapHble COeUHEHUSA B aHaIN3UPyeMom Tpy-
60npoBofe OTHOCUTENbHO BbINOMIHEHUS yCoBUIA TIP ¢ HarnAAHON OLEHKOW UCNo/b3yeMbiX B pacyeTe koadhduuyneHToB
3anaca.

HopmanbHoe HanpsxeHue s o, MlMa

PucyHok XX.1 — JluHeliHaa annpokcumauma TunuyHoin MPK
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MpunoxeHue U
(pexomeHngyemoe)

O6o0cHOBaHME LIENOCTHOCTU TPYOONPOBOAOB NPU HAJIMYMUK IKCNNyaTaUMOHHbIX AedeKToB

1.1 NMpumeHeHna noaxoaa KOHUENUUKN «Teub nepep paspyLieHUemM»

W.1.1 Mpumerenne nogxopa TIP ans TpybonpoBofoB KOHTypa TennoHocutensa aencTeytowmx 6nokos AC, nog-
BEPXEHHbBIX KOHTPONUPYeMbIM MeXaHusMam Aerpajauuu, cnefyer paccmaTpuBaTh Kak Of4HY U3 KOMNEHCUPYIOLLIUX Mep Mo
obecrneyeHnto KOHCTPYKLMOHHON LIENOCTHOCTU aHanu3npyeMbix TpybonpoBoAoOB, KoTopas AOMKHA NOATBEPAUTL BO3MOX-
HOCTb AarnbHeiwei 6esonacHoi akcnnyarayum 6noka AC.

W.1.2 MNpu BLIABNEHMM B NpoLiecce aKCMIyaTauun HeyuTeHHbIX B NpoeKTe cneyuduyeckux Harpysok Ha Tpybonpo-
BoAbl (cM. 5.2.3) unn mexaHuamoB ferpagauuu (cm. 5.2.4) cneayeT NpoBecTU AONONHUTENBbHOE pacHeTHoe o6ocHOBaHWe
cueHapus TP 1 B utore nokasarb, YTO OHM He OKa3blBalOT CYLLECTBEHHOMO BAUAHUS Ha OLEHKN CcTabunbHOCTU NOCTYNu-
pyeMoii CKBO3HOIN TPELUMHBI U NPeAenbHOro NojpocTa HavyarnbHOro CKpbIToro gedekTa, a Takke Ha BbINOMIHEHHYIO paHee
OLIEHKY pe3ynbkraToB AeTepMUHUCTCKOro o6ocHosaHus TIP B YacTu yaoBNETBOPEHUA PacHETHBLIX KpUTEPUEB B COOTBET-
CTBUM C 7.4.2—7.4.3 npu yCNOBUU BLIMONTHEHUS pe3epBHBLIX NPUHLMNOB 6)—T ) 5.1.3 1 ¢ y4eTOM NpenpPUHATLIX KOMMNEHCH-
pytoLux Mep cornacHo 5.2.5 u nepeuucrnexuio a) 5.2.2.

W.1.3 Ecnu ykasaHHas B MN.1.2 geMmoHcTpauyus TINP HeBo3MOXHa, TO AOMKHbI GbiTb NpeAyCMOTPEHbI KOPPEKTUPYIO-
e MeponpusaTUSA, HanpaBeHHbIe Ha CHUKEHNE BNUAHUA OBHapYXeHHbIX MEXaHU3MOB Aerpagauuu nunu cneuudude-
CKWUX Harpy3oK 0 Npuemremoro ypoBHSi.

M.1.4 Ecnu koppeKTupytowme meponpusatua no M.1.3 Hepeanuayembl N0 TEXHUHECKUM UNN 3KOHOMUYECKUM NpU-
YMHaM, TO Takne MexaHu3Mbl fierpagauun unu cneyududeckue Harpysku AomkHL KOHTPONUPOBATLCA CUCTEMAMU MOHU-
TOpWHra ycrioBUil 3KCrnyaraLum, HepaspyluatoLero KOHTPOrsl COCTOSHWUA MeTanna u obHapyXeHUs Tedel, a pesynsrartbl
KOHTpONs — y4uThIBaTLCA B 060CHOBaHUM cueHapus TMP npu popMUpoBaHUK NCXOAHBLIX AAHHBIX NO CKOPOCTAM nofpac-
TaHWA fedeKToB C OLIeHKOW pacYETHOR reoOMETPUN NOCTYNUPYEMBIX HaYanNbHbIX TPELLUH.

1.2 MNpepoTBpalleHne pa3pblBOB ayCTEHUTHbIX TPY6GONPOBOAOB NpU Hanuunmn aeceKkToB

W.2.1 MoanduuympoaHHasa metogonorus TMP (cM. 5.2.5), Bkniovaa METOALI MEXaHUKU paspyLLEHUs, Hanudue yys-
cteuTensHoi CKT, MOXeT ncrnonb3oBaThes ANA NOATBEPXKAEHUA KOHCTPYKLUUOHHON LIENOCTHOCTU Tpy6onpoBogoB, NOTEH-
LinanbHo nojBepXXeHHbIX HENPOEKTHLIM MexaHUu3MaM NoBpeXAEeHUA, BbISBIAEMbIX NPU 3KCTyaTauum, B YacTHOCTU Tpe-
WnHoo6pasoBaHue no MexaHuamy MKPIH B cBapHbIX coefiMHEHUSAX aycTEHUTHLIX TpyGonposogos 1Y ot 200 go 300 MM
KaHanbHbIX peaKkTopos.

N.2.2 Ons oBecneYeHns KOHCTPYKLMOHHOMN LIENOCTHOCTU ayCTeHUTHbIX TpybonpoBogoB, noasepxeHHbx MKPMH,
W ONA UCKMOYEeHUs nosBneHus Gonbluoi Teuun (Y > 150 MM) Npy OTCYTCTBMU OrpaHUYEHUiA AN NpOBefEeHUSA KCnnya-
TaLMOHHBIA HepaspyLLaloLWUiA KOHTPOrbL HeobxogUMO onpeaenuTs pa3mepbl JonyckaeMblX AedeKTOB Ha 3afiaHHblil CPpoK
cnyx6kl. B aToM cny4ae 3a c4eT ONTUMU3UPOBaHHOrO kKoHTpornsa CC BO3MOXHLIA NOJPOCT KOPPO3MOHHOW TPELYUHbI AON-
XeH BbITb orpaHuyeH.

1.2.3 CBapHble coeuHeHNWA aycTeHUTHbLIX Tpyb6onposogos 1Y 300 MM KaHanbsHOro peakropa fnpu Hanu4uu B HUX
MNOCKOCTHBIX HECTNOLIHOCTEN MOTYT 6bITh AONYLLEHbI B AanbHEeliLLYIO SKCMyaTaLmio Ha onpeAerneHHblil nepnos Bpeme-
HW 6e3 NpoBeAEHUA PEMOHTa, eCnn pasMmephbl BbISIBIIEHHOW NOBEPXHOCTHON HECMIOLLHOCTU C YHETOM €€ NnojpacTaHus B
MEXKOHTPOSbHbBIN UHTepBan He NPEBLICAT [,0NyCKaeMbIX 3HaYeHUA No HopMaM, NpeAcTaBrneHHbIM B [8] (npunoxeHue 5).

.2.4 fononHutenbHoe pacdeTHoe obocHOBaHWe, AEMOHCTpUpYloLLiee noBegeHue no cuyeHapuio TP, B codeTaHum
C orpaHu4eHneM pasMepoB 1eEeKTOB U KOHTPONEM Manoi Teun No3BonAeT NpefoTBpaTUTL paspyLleHnsa Tpybonposoaos
AY ot 200 ao 300 MM MOMHLIM ceveHneM. PocT TpeLyuHbl B MyOuHy formkeH ObiTb orpaHuyeH npefenbHbBIM 3HaYeHUeM
0,75¢.

B TakoMm pacueTe B ka4eCTBe Ha4arnbHOro CKpLITOro Aedekra NOCTYNMPYHOT pedepeHCHbI AedeKT, onpefenaemMblii
noporom ero pukcaLm ucnonb3yeMbiMM METoAaMmn akcnnyarauuoHHoro HK.

B kavecTBe pecdhepeHCHOro fledekta NpMHUMaLIOT NOBEPXHOCTHYIO TPELLMHY Iy 6UHOIM a5 =3 MM 1 NPOTSHKEHHOCTLIO
BAOMb BHYTPEHHeH NOBEPXHOCTU CBApHOro LWBa 2¢, = 40 MM (CM. pUCYHOK 3).

CKOpOCTU NogpacTaHnsa KOPPO3UOHHLIX TpeLyMH no MmexaHnamy MKPIH onpegenensl B U.3.4—1.3.8, N.4.2.

.2.5 B ycnoBusix 3aTpyfHeHHoro akcnnyatayuoHHoro HK Mmetogonorua TIP ucnonb3yetca gnsi 060cHOBaHWUSA KOH-
CTPYKUMOHHOW LIENOCTHOCTU TpY6ONpoOBOAOB 3a CHET pacHETHOrO ioKasaTenbCTBa HEBO3MOXHOCTU UX pa3spyLUeHUsa Non-
HbIM CeYeHneM Aaxe Npu NoCTyrnMpyemMom cobbiTum, cBA3aHHOM ¢ obpa3oBaHMEM CKBO3HOMN TPELLMHbI.

1.2.6 MNpumeHuTensHo K TpewwmHe MKPIMTH HeobxoguMo nokasarb, YTO HEKOHTPONUPYEMbIA KOPPO3MOHHO-CTaTUYe-
CKWiA poCT pedepeHCHOro AedekTa ¢ BLIXOAOM Ha HapyXHYH0 MOBEPXHOCTb Nocfe nNpopacTaHWusl Yepes TOMLLMHY CTEHKU
TaloKe npoucxoaut no cueHapuio TIP ¢ o6pasoBaHWeM Maroi Te4u, a ero NpoTsHKEHHOCTb Ha BHYTPEHHEW NOBEPXHOCTH
CBApPHOTO LLBa He NMPeBLILAET NpeAerbHO A0NyckaeMon AMnnHLl 2C4 (CM. pUCYHOK 3).

3HaueHue 2c 4 onpefensiot cornacHo U.4.4—1.4.5.

MpepoTepalleHne pa3pylueHus Tpybonposoa NofHbIM ceYeHneM JOCTUraeTCcs B 3TOM Criyyae 3a CHET BHeAPEHUs
JvyscTBUTENBLHON CKT.
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WN.2.7 Ecnn npn Hanuuum MexaHusma MKPIMH pac4eToM HEBO3MOXHO NPOAEMOHCTPUPOBaTL NOBEAEHUE MO ClUe-
Haputo TMNP n obecnevntb apeKTUBHBIA KOHTPONbL MeTansa, To B 3TOM clly4ae AnA NpefoTepalleHus paspbisa Tpy6o-
nposofia TpebyeTca NPUHATAE KOMMEHCUPYIOLLMX Mep, HanpasneHHbIX Ha GnokMpoBaHWe MexaHW3Ma pocTa TpeLUUH W
npeaoTBpalleHue paspeiBa TpybonpoBoga.

B ka4ecTBe KOppEKTUPYIOLLUX MEPONPUATUI paccMaTpUBaloTCS:

- ycoBepLueHCTBOBaHHbIA Y3K cBapHbIX COeAUHEHWI,

- KoppekTuposka BXP TennoHocutens;

- YyTOuHeHUe TpeboBaHwii K pexxuMamM aKcnnyaTauuu;

- NpoBef eHne TeXHONMOrNYecknX NpoLeayp (BbicokoTeMnepaTypHas TepmoobpaboTka, o6xaTne cBapHbIX coefuHe-
HWUIA, PEMOHT C y3KOW pa3sfernkoi), HanpaBneHHbIX Ha CHUXEHWE OCTaTOYHbIX HANPSKEHUH;

- 3aMeHa, peMOHT U MoAEepHM3aLusa YacTel Tpybonposogos.

.3 OueHka KOPPO3UOHHO-CTAaTUUECKOIO NOAPACTAHUA TPELMHbI

M.3.1 Llenblo pacyeta siBNsieTCA onpefeneHue nogpactaHua pasmepoB, oxapaktepusoBaHHoro B U1.2.4 pedepeHc-
Horo AedpekTa npu AnuTensHoin akcrnyarauun. [edekt B BUAE KOPPO3NOHHON TPELNHEI FYBUHON ag = 3 MM, NPOTSKEeH-
HOCTbIO 2C = 40 MM NOCTYNUPYIOT B OKOMOLLIOBHON 30He KOPHEBOW 4acTu cThikoBoro CC aycTeHuTHOro TpyGonposoga 1Y
ot 200 go 300 mMm.

N.3.2 YcnoBus cTaTU4ECKOro HarpyXXeHUs onpeaensioTca AeNCTBYOWUMIN CTaTUMECKUMU HANPAXEHNUAMU, 3HAYEHN-
eM Ko3(hpuUUeHTa UHTEHCMBHOCTM HanpsixkeHnit Ky Tuna | 1 AnnTensHOCTLIO BO3AEHCTBUS arpeccuBHON cpeabi .

1.3.3 [N nporHo3mpoBaHnsi CKOPOCTU POCTa KOPPOINOHHOW TPELLMHBI B HaNPaBNEHNUN TONLUHLI CTEHKN ayCTEHUT-
HOrO CBapHOrO LBa B KOPPO3MOHHO-arpeccuBHOW cpefle PEKOMEHAYETCA UCNOMb3oBaTh IKCNepUMeHTanbHo 060CHOBaH-
Hble AnarpaMmbl KCPT, nonyyeHHble Ansa pabodeit cpefbl 3ajaHHbIX NapaMeTpos.

1.3.4 B pacuetax KCPT ucnone3ytot gBa noaxoaa.

MepBbIii K-3aBUCUMBIA NOAXOA OCHOBaH Ha annpoKcUMauun SMNUPUHECKUX 3aBUCUMOCTEN, NONydYeHHbIX No 95%
BepXHWM orubatowmm anarpamm KCPT ans ceHcubunuanposaHHbix CC aycTeHUTHBIX cTaneit Tuna 18-8 B BogHoN cpege
KUNSALLMX peaKkTopoB Npu HopManbHOM BXP.

Bropoit K-HesaBucuMbI noaxos 6asnpyeTca Ha oLUeHKe CpeaHErofoBbLIX NOAPOCTOB KOPPOIUOHHLIX TPELLIUH 3a Bpe-
M5 aKkcnnyaTayun 6onblUMHCTBA ceHeMBunusnpoBarHbix CC, Nony4YeHHbIX 3 06paboTkn MaccuBa faHHbIX MO pesynsra-
TaMm aKkcnnyataunoHHoro HK cBapHbIX coeuHeHN aycTeHUTHBIX TpyGonpoeogos 1Y 300 MM KaHanbHbBIX peakTopoB TUna
PBMK.

.3.5 MNpu ncnonb3oBaHUU K-3aBUCUMOro NOAXOAA CKOPOCTb POCTa KOPPO3UOHHOW TPELWUHBI B HAaNpaBreHnn Tos-
LWHbI CTEHKM (Maroi nonyocu Ha pucyHke B.1) onuceiBaeTcs ypaBHEHNEM:

da

gt = Gt (1)

da
roe Pl CKOPOCTb poCTa KOPPO3MOHHOW TPELLMHBI, MM/C;

Kgs— KMH cTatnyecknx HanpshkeHni, BKNoYaoLux B ce651 KOMMNOHEHTHI SKCMNyaTaLMOHHbLIX N OCTAaTOMHbIX Hanpaxe-
HWiA OT cBapku, MI'IaN;

mg — KOHCTaHTLl MaTepuarna, 3aBucsiLMe OT YCNOBUiA HarpyxeHus, nokasateneil BXP, Temneparypbl, cTeneHu
ceHcnbunusauum CC.

1.3.6 CKopocTb pocTa KOPPO3MOHHOIM TPeLUMHbI BAONb NEPUMETpa CBapHOro LiBa (CM. pucyHok B.1) onpegensior

3aBUCUMOCTBIO
dc da
— =10 =1|. n2
(m) (M) 2)

N.3.7 Mpu oTcyTcTBUM TepMoobpaboTku pacnpefeneHne oCTaToMHbIX HanpsKeHWiA Mo TOMNLWUHE CTEHKWU ayCTEHUT-
HbIx Tpyb6onposogoB B 3oHe CC vHAMBMAYanbHO AnA Kaxaoro cTeikoBoro CC, NockonbKy 3aBMCUT OT pafa ¢akTopos,
BKITHOY&s1 TEMMOBNOXEHWEe NpU CBapKe 1 XeCTKOCTb CBapMBaEMbIX MIEMEHTOB.

1.3.8 [Ansi onpefeneHusi CKOPOCTU NOAPOCTa KOPPO3UOHHBIX TPELYMH B HanpaBneHun TonwuHel cteHku CC Tpy6o-
npoBogoB 13 ctanu mapku 08X18H10T, He noaBepraBLIMMCA TepMoobpaboTke MNKU UHBIM TEXHONOrMYECKUM OnepaLusamM,

C

st

da
peKoMeHAYyeTCs NpUHUMaThL Criefyrolne pacHeTHble 3HadeHus C g, m mg AN nporHosuposaHus KCPT (E) B CC crabu-

NM3NPOBaHHbIX cTansx Tuna 18-8 B ceHcUBMIN3MPOBAHHOM COCTOSIHUM U KOHTaKTUPYIOLLMX C KUCTIOpPOACOAepXaLLei Boa-
HOIA cpefoil NpuW BBICOKOW TeMnepaType, brinskoii No cocTaBy K Nokasatensam kavectsa Bogbl KMIML| PEMK npu Hopmarnb-
HoM BXP:

- 6e3 y4eTa nepepacnpefeneHns oceBbiX NeKasbHbIX OCTAaTOYHbLIX HANPSXKEHWIA MO TONLMUHE CTEHKN B 3aBUCUMOCTU
OT pocTa TpeLLUWHbI B 3KCnyaTaLum (cM. pucyHok U.1a):

Cy=1,46-10"12, m =3,0 BMmMm/c ()
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¢ BepxHum nnato 3,94-t0-8 mm/c npu kst> 30 M Ma/l (3aBucumocTb MD-01 Rev.3);
-CyMeTOM nepepacnpefesieHns OCeBbIX OCTATOYHbIX HAMNPSHXXEHWA MO TOJILMHE CTEHKN NO Mepe pocTa TPeLLUHbI
B aKcniyaTtauuu (CM. pUcyHok U.16):

Csf=4,50-10-12, ms = 3,0 B MMm/C

¢ BepxHumMm nnato 10-7 mm/c npu Ksf>50 MMa-N (3aBucumocts MD-01 Rev.2.1).

PucyHok .1 — JlInHeapun3oBaHHoe npejcTaBfieHne pacnpefeneHns n10KanbHOro 0CeBOro OCTaTtovHOro HanpsXeHusa az
no TOJILWNHE CTEHKN B CTbIKOBOM CBapHOM COeAMHEHUW ayCTeHUTHoro Tpybéonposoga AY ot 200 go 300 Mm

.4 NMprvMep oLeHKU NoApacTaHus KOPPO3UOHHON TpeLnHbI

M.4.1 OueHnBaeTCcsA CKOPOCTb NogpactaHus pedepeHcHoro gedekra 3><40 MM 4715 Hanbosee Harpy>XXeHHOro CTbIKO-
BOrO LWBa BOAOypaBHUTENbHOrO Tpybonposoga AY 300 MM C MMHUMA/IbHOWN TOJLWMHOW CTEHKM ¢ = 12 MM B 30HE pasfesiku
WwBa, Npuv npegesibHOM B pexume HYD akcnsyatauyMOHHOM HamnpshkKeHUU Mo Hopmasin K CBapHOMY CTbIKY onz= 105 MMa =

=05rr02 .

N.4.2 CornacHo ~-He3aBMCMMOMY 3MMUPUYECKOMY MOAXOAY CPpefHerofoBble 3Ha4YeHUa NoApPoCTOB KOPPO3NOHHBIX
TpeLwuH 3a BpeMsa akcnayaTtauum 6onblinHcTea CC aycTeHUTHbIX Tpy6onposogos ¢ AY 300 mm peaktopoB PBEMK cocTaB-
nawT Aa = 1,0 mMm/rof B HanpaBAeHUN TOJWMHbLI CTEHKM A0 AOCTMXKeHus rnybuHbl 0,6f n2[c =20 MM/rog B OKPY)XHOM Ha-
npas/ieHnn BAO/b NepuMeTpa CBapHOro wWwsea. [laHHble pacyeTHble CKOPOCTM nogpactaHusa TpewmnHsl MKPIMH MoryT 6b1Tb
nepeonpegesieHbl No pe3ysbTaTtam akcnayaTtaunoHHoro HK (cm. 1.4.11).

M.4.3 PacueTbl CKOPOCTU nogpacTtaHusa NCXoAHoOro pedepeHcHoro gedekta 3x40 MM € UCNO/b30BaHWEM 3aBUCUMO-
ctn (cMm. W.1) nokasbiBaloT crefyouue pesysbrarbl:

- CKOpOCTb nogpacTaHuns pedepeHcHoro gedekta B ryOuHY daidt Ha yyacTke oT 3 40 9 MM, paccuMmTaHHas c uc-
nonb3oBaHnem 3aBucumoctn MD-01 Rev.3 (Csf= 1.46-10-12, ms = 3,0) Npu HEM3MEHHOM MOJIE OCTATOYHbIX HaNpPsXXEHWN’
(cMm. pucyHok W. 1a), cnabo 3aBUCUT OT AJ/INHbI TPELMHbI, NOCKOMbKY MakcumanbHoe 3HavyeHne KNH Ha He6onbwom yyacT-
Ke npu rnybuHe TpewuHbl a = /2 He npeBbiwaeT 3HaveHns 32 MMaVm (HayanbHoe 3HauvyeHue kst= 28 MIMaVm), a 3aTem

BHOBb CHIKAeTCs A0 3Ha4YeHus kst= 29 MMa>/m , npy rny6uHe TpewuHsbl 0,81
an
CpegHsasa ckopocTb — = 4,1-10-8 mm/c, 4To cooTBeTcTBYeT 1,0 MM/rog Npu A/INTENBHOCTU OAHOMO 3KCnyaTaLlnoH-
dt

Horo roga 7000 u.
C yyeToM MomnpaBKu Ha BbIsiBNEHHbI nogpocT TpewnH MKPIH B pexumax nycka v ocTaHOBA CPeAHSs CKOPOCTb

da
pocTa TpelwuHbl — cocTtaBnseT 1,2 Mm/rog. Pe3ynbTaTthbl pacyeta nokasaHbl Ha pucyHke W.3.

d . gnCla .
CpepaHuii nogpocT pedhepeHcHoro gecekta no nepumeTpy CC cocTtasnsiet g 2-10— =24 mmlrog;

- CKOpOCTb nogpacTaHua pedepeHcHoro gedekra B ryObuHY dasdt Ha y4acTke oT 3 40 9 MM, paccumMTaHHas C UCMoJib-
30BaHMeM 3aBucumoctn MD-01 Rev.2.1 (cst = 4,50-10-12, m s = 3,0) Npy U3MEHSIOLWEMCS NOJIE OCTATOYHbIX HaNPSHXEHUN
(cMm. pucyHok W.16), Bo3pacTtaeT ¢ pOCTOM Fly6MHbI 1 NPU €XEerogHOM NpupocTe ee ANnHbI Ha 24 mMm. Mo pesynbTatam pac-
yeTa onpegesneHa guarpamma KCPT B CC Y 300 mm KMILU, Bkntovatouias B ce6s ABa NaTo CKOPOCTElW pocTa TPELLUH.

B gnanasoHe rnybuH TpewmH oT 3 40 8 MM €e CKOPOCTb dasdt yBennunsaetcsa oT 0,3 mm/rog Ao 2,3 Mm/rog.

BepxHee nsato CKOpPOCTM pocTa TPEeLLMHbI B HanpaB/ieHUN TONWUHBLI CTEHKU NpU kst > 30 MIMaVm ycTaHOBNEHO Ha

ypoBHe 10-7 mm/c = 2,5 mm/rog,.
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MopgpocT gedekra B rNyo6uHy, MM

1— BepxHss NMHelHan ornbatoLas T =12mmroq

PucyHok N.2 — CpepHerogosble NOAPOCTbI pedepeHCHOro gedekTa B Hanpas/ieHUN TOWMNHbI CTEHKN (HWXKHAS KpuBas)
Pe3ynbTatbl pacyeTta noapactaHus TPELWMHbI NoKa3aHbl HA pUcyHke W.3.
MakcuManbHbIii NOAPOCT KOPPO3MOHHOW TpeLiMHbl BAO/Mb MepuMeTpa cBapHoro wea ”~ =2-10-" orpaHuyeH

3HavyeHnem 40 mm/rog.

PucyHok 1.3 — CpepHerofoBbie NOAPOCTbI pedhepeHCHOoro gedekta B HanpasieHnn TOMWMWHbI CTEHKN B 3aBUCMMOCTM
OT rny6uHbl gedekTta

W.4.4 fonyckaemblii pa3mMep NOBEPXHOCTHOro aedyekTa onpeaenstoT nyTem noCcTPOeHUs guarpammbl KOHCTPYKLN-
OHHOI LLe/IOCTHOCTM Ana pexuma HYS npu pacyeTHOM HanpshKeHUU No Hopmasu K NJI0CKOCTM NMONepeyHoro CBapHoro Lwea
on
anz= 105 MMa =05Rp0 2m
[paHMyHyl0 061acTb MpefesibHO AOMNYCTMMbIX pa3MepoB fgedyekta B rnyouHy (ad) n gnauvHy (2cd) onpegensioT

13 yCnoBuii
®d*0,75fmin, n.4)
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2c
2y < 2% (n.5)
nC
rae tyin = 12 MM — MUHUMarbHas TorLMHa CTEHKN B 30He pasflenku Wea,

2c,— npepenbHas AnvMHa CKBO3HOW TPeLMHbI Ans pexuma HY3;
n. = 2,0 — koahprUMeHT 3anaca Ha ANUHY CKBO3HOMN TPELLMHBI.

N.4.5 3HaueHna ay n 2cy U COOTBETCTBEHHO KO3(PIMLIMEHTOB 3anaca ycTaHaBNUBAlOT U3 ycroBuii obecneyeHns
LienocTHOCTU rpaHuL, AasneHusa n TIP B pexume HopMarnbHOW aKennyaTauuu.

MakcumanbHble onycTUMbIe pasmepbl fledekTa (a4, 2¢4) ONpeaenstoT Ha KoHeL| CPOoKa OLEHKM, KOTopble He MoryT
ObITh MpeBLILLEHBI B SKCTINyaTaLmu.

Mpu ¢, = 12 MM, fonyckaemas rybuHa gedekta a4 cocTaBnseT 9 MM.

M.4.6 3HaveHne npeaensbHOW ANUHLI CKBO3HOW TPELLUMHBI 2C, onpefensaioT pacieToM B COOTBETCTBUU C PEKOMEH-
dauusamu [1.2.2.

W.4.7 B pesynesrate pacyeTa npefensHoro cocTosaHusa Ans Tpybel ¢ NOCTYNMPYEMOiA OKPYXHOIN TPELMHOR onpeae-
neHa npeaensHas AnMHa CKBO3HOM 2¢, = 422 MM 1 COOTBETCTBYIOLLAA ANNHA NPeAenbHO A0MyckaemMoro noBepxXHOCTHOro
dedekra 2cy= 2¢c,/2 =422 /2 = 211 MM (CM. pUCYHOK 3).

MpeaensHo aonycTumas rnybuHa NOBEpXHOCTHOIO fledeKkTa B 3KCNyaTaLyMn He 10IKHa NpeBkIllaTh ay= 9 MM Npu
AnuHe 2¢c4 =211 Mm.

W.4.8 IpaHuLpbl gonyckaeMblX pa3sMepoB fledpekTa a U 2¢, 3aBUcALMe OT BpeMeHU nofpactaHus aedexra, onpeae-
NSKT U3 yCroBus

[al, = ag—Aa,, [2c], = 2¢4—2Ac,, (1.6)

rae Aa_ n 2Ac, — noapocThl AedekTa B rny6uHy 1 ANnHY 3a pacueTHbI Nepuop, BpeMeHu T Noa AeiicTBUEM aKCnnyaTaLm-
OHHBIX Harpy3oK u cpefbl.

ExerogHele nogpocTel Aa, n 2Ac, onpefenexbl B U.4.2—.4.3.

N.4.9 PaccuuTtaHHble No pasHbiM NoAXoAaM A BpeMEHHOro MHTepBasa T = 6 NneT BeNnu4nHbI NoAPOCTOB Aa, N 2Ac,
pedepeHcHoro fedekrta 3x40 MM U ero pasmepsl a, U 2¢,_ AN paCCMOTPEHHOIO CBApHOTO LLBa COCTaBAT:

a) K-He3zaBUCUMBIF NoAXoA:

1)Aa=1,0wmm/rog, a. =3+6-1,0=9 MM<ay=9 MM,

2) 2Ac, =20 mmiroa, 2¢, =40 +6-20 =160 MM < 2c4=211 MM,

3) noapacTaHue AedekTa 3a LWeCTb NeT B NpeAenax AonyckaeMblX rpaHuL.

6) K-3aBUcuMbIN nogxod (pucyHok 1.2):

1) Aa. =12 mmM/rog, a,=3+6-1,2=10,2 MM > a,4= 9 MM,

2) 2Ac. =24 mm/rog, 2¢, =40 + 624 =184 MM <2c4=211 MM,

3) noapacTaHue gedekTa 3a WeCTb MeT NPeBbILLAeT AoNycKkaeMyto ryouHy 9 MM,

4) MEXKOHTPOIbHbLIA UHTEpBan crieayeT YMEHbLUUTL A0 NATH NET.

1.4.10 Mpu oBHapyXeHUWU MHOroo4aroBbIX TPELUH UX cnesyeT cXxemMaTU3upoBaTh B OfHY NPOTSKEHHYIO TPELYUHY.
Ecnu NpoTsKeHHOCTb Takol TPeLLMHbI NPEBLICUT AMIMHY pedepeHcHoro AgedekTa, ANA NoATBepXAeHUsn ycnosuid TMP Mo-
XeT noTpeboBaTbes fONONHUTENLHBIA aHanua cTabunbHOCTU KOMEGMHUPOBAHHOW N KOMNMEKCHOW| TPELLUHLI C BLIXOAOM Ha
HapyXHYI0 NOBEPXHOCTL W onpefeneHneM npeaernsHoi rnybuHel 360° KonbLeBoit TpeLUHbI BAOMb NEPUMETPA CBaPHOrO
COefMHEHUs, NMpW KOTOPOW JOCTUratoTCA YCNOBUSA NiiacTu4eckon HecTabunbHOCTH ocnabneHHoro ceuveHmst ¢ TPELMHON.

n.4.11 lMpeacTaBneHHble B L.4.2—.4.3 3Ha4eHUA CKOPOCTN NOAPACTaHUA KOPPOSUOHHBIX TPELLUH HE YUUTLIBAIOT
WHAWBMAYanbHY0 ocobeHHOCTb kaxzgoro 6noka PEMK. B 3aBMCMMOCTM OT KOpPpO3UOHHOI arpeccuBHocTU Bogbl KMIML,
XapaKkTepusyeMoii B NepByto o4epeab 3NeKTPOXMMUYECKUIA NOTeHLMan, yaensHOW 3NeKTPonpoBOAUMOCTH U NPUMEHEHHON
TEXHOMOTUW CBapKK (pasfernka LuBa, TENMOBMNOXEHUE, TUN CBapkW) cneayeT no 6nokam anddepeHLUpoBaTh 3Ha4YEHNS
ckopocTeii nogpacTtanus TpewuH MKPTH ans pasnuyHelx rpynn CC ¢ y4eToM AaHHbIX akcnnyaTtayuoHHoro HK, nposeaeH-
HbIX PEMOHTOB W TEXHOMOrMYeCcK1X onepaLiuii.
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Bubnuorpadusa

CDenepaanble HOPMbI U NpaBuIia B 0bnacTi MCrnonb3oBaHWs aTOMHOM SHeprun. 06u4me nono-
XeHusa obecneveHns 6e3onacHOCTN aTOMHBIX CTaHLU/IVI

defepanbHble HOPMbI W MpaBuna B 0GnNacTW WUCMOMb30BaHWs aTOMHOM SHepruu. Mpasuna
saepHoii 6e30MNacHOCTN peakTOPHLIX YCTAHOBOK aTOMHBIX CTaHLIMIA

depfepanbHele HOPMBI M MpaBuia B 0bmacTy WCMONb3OBaHWsi aTOMHOW 3Hepruun. Mpasuna
ycTpoiicTBa M 6e3onacHoil akcnnyatauuun obopyfoBaHUs W TpyGOMNpOBOAOB aTOMHBIX
3HEpPreTM4eCcKUX YCTaHOBOK

®depnepasnbHble HOPMBI U MpaBuna B o6nacTu MCMonb3oBaHWS aTOMHOW SHepruu. MpaBuna
YCTPOWCTBaA W SKCTITyaTaLyy J10KanuayLmMx cUcTeM 6e30NacHOCT aTOMHbBIX CTaHLMIA

defiepanbHele HOpMbI M MpaBuna B obnactu UCMonb3oBaHUA aTOMHOW 3Heprun. HopMbl
NPOEKTUPOBaHUS CEACMOCTOMKNX aTOMHbIX CTaHLIMIA

O6GopyaoBaHue 1 TpyGONpoBoAbl aTOMHLIX 3HEPreTUMECKUX YCTaHOBOK. CBapHble coefUHEHNs]
1 Hannasku. MNpaBuna KOHTPoOss

MpaBuna OUeHKW COOTBETCTBMS NPOAYKUMM, AN KOTOPOW ycTaHaenusaloTca TpeboBaHus,
cBA3aHHble ¢ obecneveHnem Ge3onacHOCTM B 06nMacT UCNoONb3OBaHUS aTOMHOW 3Hepruu, a
TaKKe NPoLEeccoB ee NPOEKTUPOBaHUs (BKIoYasa M3biCKaHWs), MPOU3BOACTBA, CTPOUTENbLCTBA,
HanafKku, aKkcnnyatauuu, XpaHeHusl, NepeBo3kKn, peanuaaLuum, yTUnsawmmn n 3axopoHeHus

®depepanbHele HOPMbI M NpaBuna B 06nacTM UCMONbL30BaHUA aToMHOW 3Hepruun. Mpasuna
KOHTPOMSI OCHOBHOTO MeTarifia, CBapHLIX COSAUHEHWI A W HamnsaBrieHHbIX MOBEPXHOCTENH npu
akcnnyatauun o6opynoBaHusi, TpyGonpoBoAOB U APYriX SNEMEHTOB aTOMHbIX CTaHLiA

®epnepanbHble HOPMLI U NpaBuna B 06racT UCMONb30BaHWUS aTOMHOA aHeprun. TpeGoBaHus
K ynpaBneHWo pecypcom obopyaoBaHWs W TpyGONpoBOAOB aTOMHbLIX CTaHUMiA. OCHOBHble
NonoxeHus

®epeparnbHble HOPMLI 1 NpaBuna B 06GMacTu UCMomNb3oBaHUS aTOMHOW aHepruu. OCHOBHbIE
TpeboBaHWS K NPOANEHUIO CpoKa SKCrnyaTaLumu 6rnoka aToMHOA cTaHLuK.

HopMmbl pacyeTa Ha NPOYHOCTL 060pyAOBaHMH n pr60I'IPOBOAOB aTOMHbIX 3JHepreTu4ecknx
YCTaHOBOK

OGopy,qosaHme n pr60ﬂpOBOﬂ,bl aTOMHbIX 3HEePreTu4eCcKnx yCcTtaHOBOK. CBapka 1 Hannaeka.
OCHOBHEIE MOMOXEHUS
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