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Mpeancnoeue
1 PASPABOTAH AkuunoHepHbiM 0bwecTBom «KoHuepH PocaHeproatom»
2 BHECEH TexHW4eckum KOMUTETOM Mo cTaHgapTusaummn TK 322 « ATOMHasa TexHUKa»

3 YTBEPXOEH W BBEOEH B QENCTBUWE [Mpukasom PegepanbHOro areHTCTBa Nno TEXHUYECKOMY pe-
rynvpoBaHuio u metponorum ot 20 nekabps 2018 r. Ne 1133-ct

4 BBEOEH BMEPBLIE

MNpasuna npumeHeHUss Hacmosaweao cmaHdapma ycmaHoeneHbl 8 cmambse 26 @edepanbHO20 3aKoHa
om 29 uwoHa 2015 2. Ne 162-®3 «O cmaHdapmu3zayuu 8 Pocculickoli ®edepayuu». MHgpopmalusa ob us-
MeHeHUsX K HacmosileMy cmaHdapmy rnybrnukyemcs e exe200HOM (10 cOCMOSHUK Ha 1 sHeaps mekyuweao
200a) uHhopMaUUOHHOM ykazamene «HayuoHansHsele cmaHdapmei», a ouyuansHbIil mekem usMeHeHul
U MonpasoKk — 8 eXeMeCcHsYHOM UHOPpMaUyUOHHOM ykalamene «HayuoHanbHbie cmaHOapmebl». B cny4yae
nepecMmompa (3aMeHbl) unu ommMeHbl Hacmosue2o cmaHdapma coomeemcmayrowee ygedomneHue bydem
onybnukosaHo 8 6nuxaluwleM 6blMyCcKe eXeMecsyHO20 UHGoPMayuoHHo20 ykaszamens «HayuoHanbHbie
cmaHdapmsi». Coomeememaeyioujasi UHGopMayus, yeedoMIeHUe U MeKCmbl paaMewalomcs makxe 6 UH-
ghopmayUoHHOU cucmeme 0bLe20 Nonb308aHUss — Ha ochuyuansHoM calime @edepanbHO20 azeHmcmea rno
MEeXHUYECKOMY peaynuposaHuro u Mmemponoauu e cemu MHmepHem (www.gost.ru)

© CraHpapTtuHdopm, ocdbopmnenune, 2018

HacToawwmin ctaHoapT He MOXeT ObITb MOMHOCTLID UMK YACTUYHO BOCMPOU3BEOEH, TUPaXKMPOBaH U pac-
NMPOCTpPpaHEH B Ka4eCTBe OCbMLI,MaJ'IbHOFO n3naHus 6es pa3peleHuns CDe,qepaanoro dreHTcTBa no TexHn4ecko-
MYy perynmpoBaHvMi U METPOJIOTUN
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HAUMWOHANBbHBIA CTAHOAPT POCCUMNCKOMNW OEOEPALUM

TPYBONPOBOblI ATOMHbIX CTAHLIUA

KoHuenuusa «Teub Nepepn paspyieHueM»

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

Oarta BeegeHnsa — 2019—01—01

1 O6nacTtb NnpUMeHeHUs

1.1 HacTosAwwmi cTaHaapT ycTaHaBnNMBaeT KpUTEpPUW, Onpedensioline BO3MOXHOCTL NPUMEHEHUS KOH-
Lenuun «Tedb nepe paspyleHnem» k TpybonpoBogamM aTOMHbIX CTaHLWA, a Takke TpeboBaHus K 0B60CHO-
BaHWUIO MPUMEHUMOCTWU 3TON KOHLEenuuu ans TpybonpoBOAOB KOHTYpa TEMNNMOHOCUTENA peakTopa NpoekTnpye-
MbIX, COOPYXaeMblIX U AeACTBYOLLNX aTOMHbIX CTaHLUWNA.

1.2 Hactosiwumin ctaHgapT pacnpocTpaHsieTca Ha TpybonpoBodbl C BOASHEIM TENNoHOCUTENeM (BKMoYas
CBapHble COEUHEHWS NpuBapku TpybonporonoB k 060pya0oBaHUID), YOOBNETBOPSAOLLME CNEeAYIOLMM YCIOBUSIM:

1) HapyxHbIn ouameTp Tpybonporoda He meHee 150 mmM;

2) pabouee gaBneHue 1 pabo4asa TeMnepaTypa B pexvMax HOpManbHOR 3kcnnyatauumn He Huxke 1,9 MlMa
unu He Hmke 95 °C, cOOTBETCTBEHHO;

3) sHaueHue ygapHon Bazkoctu Mmetanna KCV (0CHOBHOro M cBapHbIX CoOefMHEHWI) Ha obpa3uax Buaa
V no MOCT 9454 npu TemnepaType HOpMarnbHOW 3Kcnflyatauun He meHee 80 [x/cM2Z B MCXOZHOM COCTOSIHUM
n/vnn He MeHee 60 ﬂmlcmz Ha KOHel, CpoKa OUEHKM.

1.3 MepeveHb TpybonpoBoooB, BXOAALLMX B COCTAB KOHTypa TEMMOHOCWUTENS peakTopa ANs KaXaoro
©noka aTOMHOW CTaHUWUK, ONpedenseT reHepasbHbli NPOEKTUPOBLLMK BoKa ¢ y4acTMeM rmaBHOTO KOHCTPYK-
TOpa peaKkTOPHOW YCTaHOBKM.

1.4 Mo peweHunto paszpaboTynka NpoekTa aTOMHOM CTaHLUMW HACTOALWMA CTaHAAPT MOXET OblTb MCNOMNb-
30BaH Ans 06ocHOBaHWA NPMMEHUMOCTU KOHLUENLWKM «TeYb Nepes paspyleHnem» Kk Tpybonpoeogam, He BXO-
OALLMM B KOHTYP TENNOHOCMTENA peakTopa aTOMHOW CTaHUWK B criy4ae yAOBNETBOPEHWS YCNoBWMA nyHKTa 1.2.

1.5 TNonoxeHna HacTOALWEero crtaHgapTa MOryT pacnpocTpaHATbCA Ha MCCrefoBaTenbCckue AnepHble
YCTaHOBKM NPW YCIOBUK BKITOMEHWS TpeboBaHWiA cTaH4apTa B NMPOEKTHYH U KOHCTPYKTOPCKYH AOKYMEHTaLMH0.

2 HopmaTtuBHbIE CChINKK

B HacTosilleM cTaHgapTe UCNoNb3oBaHbl HOPMATUBHLIE CChIMKW Ha crnedylowve cTaH4apThl:

MOCT 9454 Metannel. MeTog ucnbiTaHus Ha yaapHbIA U3rnb npy NOHMXKEHHBIX, KOMHATHOW W MOBbILEH-
HbIX TemMnepaTypax

FOCT P 8.563 lNocymapcTtBeHHaa cucteMa obecnedeHuss eguHcTBa namepeHuin. Metoguku (MeTtonbl)
N3MepeHni

FOCT P 8.654 locygapctBeHHasa cuctema obecnedyeHus eguHCTBA MamepeHuin. TpeboBaHWs K npo-
rpamMHOMYy obecrnedeHno cpeacTB namepeHuin. OCHOBHLIE NONOXEHUA

FOCT P 8.932 lNocynapcTBeHHas cucTeMa obecneyeHus eqUHCTBA namepeHuin. TpeboBaHusa K MeToau-
Kam (MeTogam) namepeHuin B 06nacTu NCNonb30BaHWa aTOMHOW aHepruu. OCHOBHbIE MONOKEeHUs

FOCT P 50.04.03 Cuctema OLEHKN COOTBETCTBUA B 00NacTu NCNONb30BaHWUA aTOMHOM aHeprin. OueHka
COOTBETCTBMS B QOPME UCMbITAHUA. ATTEeCTaLWOHHELIE UCMBITAHUA TEXHONOIMMIA CBapKW (Hanmnaeku)

W3paHuve ochmumanbHoe
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FOCT P 50.04.07 CuctemMa OLEHKA COOTBETCTBUA B 06NaCTK MCNONb30BaHNA aToOMHOM aHeprnn. OueHKa
COOTBETCTBMSA B (hOpME MCNbITaHWA. ATTeCTaUMOHHbIE UCTbITAHWS CUCTEM HepaspyLlalLLero KOHTPons

OCT P 50.05.15 Cuctema OLEHKN COOTBETCTBUA B 0BNacTy MCNOMbL30BaHUA aTOMHOM sHeprin. OueHKa
COOTBETCTBMA B (pOpMe KOHTpons. Hepa3pyllawmii KOHTporb. TEPMUHBI U ONpeaeneHus

FOCT P 51901.1 MeHeOKMeHT pucka. AHanu3 TeXHONOMMYECKUX CUCTEM

MpumMmeyaHwue —lMpKn NONb30BAHUM HACTOALLMM CTAHAAPTOM Lienecoobpa3Ho NPOBepUTL AeRCTBUE CCbINOYHbBIX
CTaHAapToB B MHAIOPMALIMOHHOW crcTeme oBLLEro Nonb3oBaHus — Ha oduuMansHoM caiTe degepansHoro areHTCTBa No
TEXHUYECKOMY PErYNUPOBAHKUIO U METPOMOMMA B CETU MIHTEPHET MNK No exerofHoMy MHOpMaLMoHHOMY ykasaTenio «Ha-
LUMOoHanbHbIE CTaHAAPThLI», KOTOPbIA OMyBNUMKOBaH NO COCTOAHUIO Ha 1 AHBaPA TEKYLUEro rofa, v No BbiNycKam exeMecay-
HOro MHAHOPMAaLMOHHOTO yKa3aTens «HauuoHansHble cTaHAapTbI» 3a TEKYLWWA rof. Ecnv 3ameHeH CCbINoYHbLIA CTaH4apT,
Ha KOTOpbIA J4aHa HeJaTWpOBaHHAA CCblka, TO PEKOMEHOYETCA MCNONb30BaTh ASNCTBYIOWYI0 BEPCUIO 3TOrO CTaHdapTa
C Y4ETOM BCEX BHECEHHbIX B OaHHYK BEPCUI0 M3MEHEHWA. Ecnv 3aMeHeH CChINOYHBIA CTAHAAPT, HA KOTOPbLIA JaHa faTu-
pOBaHHaA ccbifka, TO PEKOMEHOYETCA UCNONb30BaTh BEPCUIO TOMO CTAHAAPTA C YKa3aHHbLIM BbILLE roA0M YTBEPXAESHWS
(npuHaTus). Ecnu nocne yTBepXaeHWa HACTOALLEro CTaHAAapTa B CChINOYHBIN CTAaHAAPT, HA KOTOPLIV AaHa AaTupoBaHHas
CCbINKa, BHECEHO M3MEHEHWE, 3aTParMBaroLLee NonoKeHe, Ha KOTOPOE AaHa CChIMKa, TO 3TO NONOXEHWE PEKOMEHAYETCH
NpUMeHATL Be3 yyeTa AaHHOro M3MEHEHWUsA. ECnu cebiNoYHbIA cTaHaapT oTMeHeH Be3 3aMeHbl, TO NONOXeHWe, B KOTOPOM
[aHa cCblfKa Ha Hero, peKoMeHayeTcA NPUMEHSATb B H4aCTW, He 3aTparMBaloLLei STy CCbInKy.

3 TepMuHbI 1 onpeaeneHusa

B HacToswem cTaHgapTe npuMmeHeHbl TepMuHbl no FOCT P 50.05.15, a Takke cnegyollmMe TEPMUHBI C
COOTBETCTBYHOLLMMWU ONPEeAENeHUAMN:

3.1 aHanM3 MexaHWKW pa3pyweHusn: PacyeT, KOTOpbIA CBA3bIBAET 3HAYEHUA HAMNPSKEHWIA B OKPECTHO-
CTUW BEPLUMHBI TPELLMHBI, BOSHUKAIOLLMWX OT 3KCMNyaTalMoHHbBIX Harpy3okK B TpybonpoBogax BcredcTBre BHELU-
HUX W BHYTPEHHWUX BO3OEWCTBUI, C pasmepoM TpeLUMHbl, KOTopas Morna Obl Bbi3BaTk €e CTabWMbHBIA WK
HecTabunbHbIA POCT, UMW oNpefenseT Niowanb PackpbiTUS CKBOZHOW TPELLMHbI.

3.2 aHanu3 ctabunbHocTK TpewwuHbl: OnpegeneHve ycrnoBuWiA, NPy KOTOPbIX pacyeTHasa Harpyska,
npunoxeHHas k Tpybonposoay ¢ NOCTYNMPYEMOW TPELUWHON, elle He Bbi3blBaeT HeCTabunbHOe (NMPOMCXOAs-
wee 6e3 yBenuueHus Harpyskun) 6bICTpoe pacnpocTpaHeHne TPeLLUHBIL.

3.3 Bepudmkauyua: lNpoluecc, UMELWWA Lenbo onpeaennTb, NPaBunbHO N NPeacKkasbiBaoT pacyeT-
Has Moaenb, MeTon UMK NPOrpaMMHOe CPeacTBO, NPUMEHAEMbIe B TEXHUYECKUX aHanna3ax, ICKoMoe pelleHune
NnocpeacTBOM CPABHEHMSA MOMYYEHHbIX Pe3ynbTaToB ¢ pe3ynsTataMin NpOBeAEeHHbIX Pa3NUYHbIX NPOBEPOYHbIX
npouenyp, Takux Kak npsiMble UCMbITAHUSA UMW pacyeThl ¢ UCMONb30BAHUEM aTTeCTOBAHHbLIX MPOrpaMMHbIX
CPeACTB N 060OCHOBAHHBIE KPYTOBBIE TECTOBLIE PACYETHI.

3.4 perpagauma: HeobpaTuMble HEraTUBHbIE CTPYKTYPHbIE U3BMEHEHUS KOHCTPYKUMOHHLIX MaTepyanos
UMK CaMUX KOHCTPYKUWUA oBopyaoBaHus U TpyOoNpoBOAOB, NMPOUCXOLSLLME NOL BO3AENCTBUEM MEXaHUYECKUX
Harpy3ok, TeMnepaTypbl W/WUNU OKpyKatoLen cpeabl.

3.5 MHTEHCMBHOCTbL Teuu: Pacxon TEennOHOCUTENSA, NPUBEAEHHbLIA K eAMHULE NNowaan UCTEYEHNsa |
BpEMEHN.

3.6 KoHTpoNnbHasA 30Ha: [libas 3oHa (ceveHune-kaHauaat) TpybonpoBoaa, xapaktepusyemasn Hebnaro-
MPUATHBIM COYEeTaHMEM MaKCUMarnbHbIX pacTArMBaLLIWMX HANPAXKEHNA 1 MUHUMAaNbHbIX MPOYHOCTHbLIX CBOWCTB
Martepuana.

3.7 koadpcpuumeHTHLI 3anaca: Heobxoaumele Ana nogTBEpPXKOEHUSA BLIMOMHEHUS YCNOBUA «Tedb Nepes
paspyLleHnemM» pacuyeTHble KO3(ULKUEHTLI 3anaca Ha YyBCTBUTENBHOCTL CUCTEMBI KOHTPONSA TeYM U OMUHY
NoCTYNMPyeMON CKBO3HOW TPELLMHbI NO OTHOLUEHUIO K ee NpefenbHON ANUHE, YYUThIBaKLLMe HeonpeaerneH-
HOCTUK B oDecneveHun HaJexXHoro obHapyXeHUsa Teun, a TakKe rnpu onpegeneHnn MakcMmarnsHOW pacuyeTHON
HarpysKku, pacyeTHbIX XapakTepuCcTUK CBOMCTB Martepuana, onucaHnun Moponorum TpeLwlmHbl U NorpeLLHo-
cTel UCNonb3yeMblX METOL0B pacyeTa.

3.8 makcumanbHada npoekTHaa Harpyska; MIH: Harpysaka, Bbi3biBaLWaa MakcuManbHble, Hopmarb-
Hbl€ K MNOCKOCTW MOCTYNMPYEMON TPeLLMHbI HanpsXeHus B KOHTPOSNLHON 30He TpyOonpoBoda npu Hanbonee
HeBnaronpUATHOM PacYeTHOM PEXUME HArpyXeHUs!, y4MTbiBaeMasi Npu NpPOEKTUPOBaHUUN (KOHCTPYUPOBAHUM)
Tpybonposoaa.

3.9 makcumMmanbHas pacuyeTHasi Harpyska; MPH: CymmapHas Harpyaka, Bbi3biBalLlasi MakCuMmarb-
Hble, HOpMarnkbHble NMOCKOCTU NOCTYNMPYEMON TPELLUHbLI HAMNPSHKEHUs] B KOHTPOINbHOW 30HEe Tpyb6onpoeoaa
npu Hanbonee HebnaronpMATHONW KOMBMHALMKN PacYETHbLIX PEXWMOB HArpyXeHWsi, BHELUHUX W BHYTPEHHMUX
CWITOBbIX BO3OENCTBUNA.

3.10 meTogonorua «Tevb nNepen paspylleHMeM»: TeXHUYECKOe [0KaszaTenbCTBO MEeTo4aMu Mexa-
HUKW paspyLleHus U TepMOruapaBnnMyeckoro aHanuaa peanu3aunun CLeHapua «Tedb Nepeq paspylieHrneM»

2
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NPMMEHUTENBHO K paccmaTpueaeMomy TpybonpoBoay, 03Ha4aoLero, YTo Aaxe B CryYae, Korga CKpbIThiA Ha-
YanbHbIA gedekT (MOBEpPXHOCTHAA TpelluHa, aHanuanpyemas MeTogaMu MexaHWku paspylueHue) cnocobeH
KakMM-To 0Bpasom npu aKkcnnyaTauuu pasBuMBaTbCA NO TOMNWKMHE CTeHKU Tpybonposoda M NpeBpaTUTLCH B
CKBO3HYH TpeLUunHy, TO 3Ta TpeLLMHa Npou3BeneT 0OHapyXUBaeMYyH Teuyb B pexXrMe HOpManbHOR 3KcnnyaTa-
LW1K, OCTaBasACb CTAbOUNBHOW NPU MaKCUMarbHOW pacyYeTHON Harpys3ke.

3.11 mukpokamnaHusa (6noka): lNepuog paboTbl BNoka aTOMHOM CTaHUUK Mexay GrnuxailluMu BO Bpe-
MEeHUW OCTaHOBKaMu Bnoka Ansg 4acTUYHOW UMW NOMHOM Neperpy3ku ToNnMea U/unm TeXHMYeCcKoro obenyKmea-
HUS 1 PEMOHTA.

3.12 mopchonorua TpewmHbl: FeomeTpuyeckme 0cOBEHHOCTU U XapaKTEPUCTUKA CKBO3ZHOW TPELLUHBI,
BMMSIOLLME HA CKOPOCTb UCTEYEHUA TENNOHOCUTENA Yepes Hee, Takne Kak chopma, cTeneHb U3BUMUCTOCTU U
BETBMEHWE TPELUWHBI, LUEPOXOBATOCTL CMOYEHHOW NMOBEPXHOCTW TPELLMHBI, OTKMOHEHWE TPaeKToOpUK NoToKa
TENNOHOCWUTENSA BHYTPWU CTEHKWA OT NPAMONWHERHOIO HanpaBneHus.

3.13 HanpsAXeHUA BTOpUYHbIe: KOHTpONUpYeEMbIE CMELLEHWUSIMWA U CAMOYPaBHOBELLIEHHLIE MO CEYEHUID
HanpspKkeHUs (TeMnepaTypHbie, MECTHbIE, OCTATOYHbIE), KOTOPLIE HE MOTYT BbI3BATh NNacTUYecKoe paspylle-
HWe 3neMeHTa KOHCTPYKLMWUW, HO BNUHAIOT HA HaKoMNMneHwe Heynpyrnx gedopmaunin, obpaszoBaHue u nogpac-
TaHue TpeLLWH B MpoLecce 3KcnnyaTauum.

3.14 HanpsxeHus nepBUYHbIe: HanpskeHusa, obycnoBrneHHbIe NPUNOXKEHHBIMU MEXaHUYECKUMKU Ha-
rpy3kamu (daeneHue, Cunbl U MOMEHTLI) M CEMCMUYECKM BO3AENCTBMEM, KOTOPLIE MOTYT BbI3BATh NnacTude-
CKOEe paspyLueHne 3reMeHTa KOHCTPYKLUMN.

3.15 HavanbHbIA AedeKT: YCNOBHLIN OAVHOYHBIM AedeKT B BUAe NOBEPXHOCTHOW NOMy3nnunTU4ecKon
TPEeLlMHbl, NOCTYNMPYEMbIA B KOHTPONbHOWM 30He Tpybonpoeoaa.

3.16 HopmanbHasa Harpy3ka: HopmarnbHasl K NNOCKOCTM TpeLUMHbl CyMMapHas Harpyska, onpefense-
Masi Mo npaBuny anredbpanyeckoro CyMMMUpOBAHUS HAarpy3oK OT AABMEHWS, BeCa M TeMMnepaTypbl B pexume
HOpMarbHbIX YCMOBWUA 3KCNNyaTauuu.

3.17 noBpexaeHue: CobbiTMe, 3aKMHOYaOLLIMECS B HAPYLIEHUU UCMPaBHOMO COCTOSIHWUA 00beKTa, Bcnes-
CTBME MEXaHW4ecKoro, ManyYeckoro Unu XMMU4eckoro BO34elCTBMA HA Hero, Npu coxpaHeHun paboTtocno-
CcoBHOro COCTOsIHUA Y NpUBOAsLLEE K YMEHbLLEHWNIO ee pecypca.

3.18 noctynupyembi gedcekT (TpewunHa): CKBO3Has MM MOBEPXHOCTHAsA TpelluHa 3agaHHbIX pas-
MEpOB, HanW4yne KOTOpPOW NpeanonaraeTcs B KOHTPOMNbHOW 30He Tpybonposoaa.

3.19 npegenbHan nnactuyeckas Harpyska; [H: Harpyska, npyM JOCTMXKEHWWM KOTOPOW CevYeHne Tpy-
fonpoBoaa ¢ TpeLLMHOW LIeNMKOM OXBa4YeHOo MacTUYeckMMiu aedopMalsaMm, a HanpsKeHns B HeM LOCTUra-
0T HanpsKeHWs NnacTUYeckon HecTabuUNbHOCTM Matepuana.

3.20 npegenbHbIA pa3Mep TPewWwMHbI: PaccuMTaHHbIi METOOaMN MeXaHWKU paspyLLleHus pasmep Tpe-
LMHBLI HOpMarnbHOro OTpbIBA: [MOBEPXHOCTHOW (ONwWHa, rmybuHa) unn cKBO3HOW (4MMHA), MOCTYNMpyeMoi B
KOHTPONbHOW 30He TpybonpoBoga), Npy KOTOPOM NMPOUCXOAWUT ee HecTabunbHbIA POCT NPU MakCcUManbHON
pacyeTHOWN Harpyske.

3.21 pacxopg Teumn: MaccoBbiil pacxoq (Mnn o6beMHbIA pacxon, NPUBEAEHHbIA K HOPManbHbIM YCNOBK-
am no MOCT 2939) TennoHocKTens Yepes CKBO3HYO TpeluvnHy B Tpybonposoae.

3.22 cuctema koHTpona Teun; CKT: CoBOKYMHOCTb TEXHUYECKUX YCTPOWCTB, 3NeMeHToB, Npubopos,
dartyvkos, obecrneymBaoLWwux oGHapyeHne Te4u No 3agaHHoOMy dU3nYecKkomy napameTpy, a TaKkke BO3MOX-
HOCTb C TpebyeMoil TOYHOCTBIO oNpefensdTe ee MecTopacnonoXeHue U pacxod TenfioHoOCUTenNs.

3.23 Teub ngeHTUMLMpyeMan: YTeuyka TENNOHOCMTENA Yepes NOABUXHbLIE W HEMOOBWXKHbBIE YNNOTHEHUSA
B rpaHuLax gaBneHus KOHTypa TeNnnoHoCUTENs peakTtopa, MecToMoNnoXeHWe KOTOpbIX 3apaHee onpegeneHo.

3.24 Teyb HengeHTUdMUMpPYemMas: YTeuka TennoHocuTens (paboyer cpeabl) Yepes CKBO3HYH TpeLuu-
Hy B TpybonpoBoge, BO3HMKaKLas Nod BO34eWCTBMEM Nepenaga AaBneHus Mo TomMwmWHe CTEHKU U He UMEeto-
Las 3apaHee onpeaeneHHOro MecTOMNOMOXKEHNS.

3.25 TpewmHa ¢ BbiABNsAemMon Teublo: CkBo3Has cTabunbHaa TpewnHa B TpybonpoBode, pasmep Ko-
TOPOW focTato4veH Ans ee oBHapyXeHWA CUCTEMOWN KOHTPONSA TEYU C MPOEKTHON YYBCTBUTENbHOCTLIO.

3.26 TpybonpoBoaHaa cuctema (mpybornpoeod). COBOKYNHOCTE AeTanei M cOOpoYHbLIX eguHuL, K3
TPYyC C OTHOCALKMMKCS K HUM 3NIEMEHTaMu (Konnekropamu, TPOMHUKaMK, Nepexogamu, oTBod4amu, apMaTypon
W T. N.), NpeaHa3Ha4YeHHas onsa TpaHcnopTMpoBaHus paboyen cpeabl OT OfHOro 0BopyaoBaHUA K ApYromy.

3.27 uenocTHOCTb anemeHTa: CoCTOAHME 3nNemeHTa, OJ19 KOTOPOro BbIMOMHEHbl 3adaHHble TeXHUYe-
CKME KPpUTEPUWN HAOEXKHOCTU C TOYKM 3PEHMA NPOYHOCTU, CONPOTUBIEHUA Pa3pyLUEHWIO U NITOTHOCTHK.

3.28 4yBCTBUTENbLHOCTb CUCTEMbI KOHTPORNSA Te4du: HKHUI Npeaen avanasoHa U3MepeHus pacxoda
TEYWM YCTAHOBMEHHOTO ANS CUCTEMbl KOHTPONSA TEYH.
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4 CokpalieHus

B HacTofwem cTaHgapTe NnpUMeHeHbI cnegywuie CokpaweHuna:

AC — aToOMHas CTaHums;

BXP — BOOHO-XMMUYECKNIA PEXNM;

MPK — rpaHW4Has pac4yeTHasa Kpueas;

ay — AWamMeTp YCMNOBHbIN;

KINH — KO3MPUUMEHT MHTEHCUBHOCTW HaNpPsKeHWn;

KMIL, ~— KOHTYp MHOFOKPaTHOW NPUHYOUTENBHOW LUPKYNALNK;

KCPT — KOpPpO3WOHHO-CTaTUYECKWIA POCT TPELLNHBI;

JNIPH — noKarbHOe paspyLuarllee HanpsxeHue;

MKPTIH — mexKpuctannuTHOe KOPPO3MOHHOE pacTpeckuBaHWe Nnoa HanpsKeHWem;
MK3 — METO[ KOHEYHbLIX INTEMEHTOB;

MP3 — MakcuMmanbHOe pacHeTHoe 3eMMeTpAceHune;

HK — HepaspyLwarLWwmii KOHTPOIb;

HH — HOpMankeHas Harpyska B pexume HopMarnbHbIX YCNOBUIW KCMMyaTaunu;
HHY3 — HapylweHne HopMarnbHbIX YCMOBWMA 3KCNITyaTayuu,;

HCC — Ha3HAYeHHbIN CPOK CryXbbl;

HY3 — HOpMarnkeHble YCNoBUA 3KCNNyaTaumu;

PBMK — peakTtop 6ONbLION MOLLHOCTM KaHAmNbHbIN,

PY — peakTopHas yCTaHOBKa;

CKT BY — cucTema KOHTPOMA TEYM BEPXHErD YPOBHS;

GG — CBapHoe coefuHeHue;

TP — Teub Nepej paspyLleHueM;

Y3K — YNbTPa3BYyKOBOW KOHTPOSb;

OHIM — hegepanbHble HOPMbI M NpaBvna B 06nacTn NCNonb30BaHWS aTOMHOW 3HEPTUM.

5 OCHOBHbI€ NMONOXeHUA

5.1 HazHauyeHue u uenu

5.1.1 NpumeHeHne koHuenuuu TMP ana Tpy6onpoBoOoB KOHTypa TENMOHOCUTENSA peakTopa, NpoeKTu-
pyeMbIX, COOpy}KaeMbix 1 gencTeylowmnx, bnokos AC, obycnoeneHo TpeboBanuamu [1] (nyHkTel 3.3.3, 3.4.3.2),
[2] (nyHkT 2.5.13), [3] (nyHKT 52), a Takke HEOBXOOMMOCTBI KOMMEHCALMW OTCYTCTBUA FEPMETUHHOIO Orpax-
aeHnsa PY Ha Bnokax AC, UMeroLLMX OTKNOHeHUs OT TpeboaHui [4] (nyHKT 21).

5.1.2 KoHuenuua TIP HanpaeneHa Ha npefoTBpalleHue pa3phIBOB TPyOONpOBOAOB KOHTYpa TEMNMoHOo-
cutensa peaktopoB AC (aToMHas aHepreTudeckasi yctaHoBKa no obnacTu npuMeHeHust [3]) NonHbIM cedeHrnem
1 cocTomT B 060CHOBaHWMM Toro dhakTta, 4To paspbiBy TpyOONpoBOAOB KOHTYpA TENMOHOCUTENS NpeaLlecTBy-
eT obpa3oraHue cTabWUMbHOW CKBO3HOW TPELLMHBLI, BLIABMSAEMON NpegyCMOTPEHHBIMU CPeACTBaMUN KOHTPOIA
teun') TennoHocuTens, obecneunBalOLMMI CBOEBPEMEHHOE OBHApYKEHUE CKBO3HOM TPELUMHbLI W NEPEBOS,
peakTOPHOM YCTaHOBKM B G@30MacHOe COCTOsAHWE 00 AOCTUHKEHWUA TPELMHOW KPUTUHECKUX pasMepoB.

5.1.3 MNpegnoceinkamu ans npuMeHeHus TMP k TpybonpoBogaM KOHTypa TennoHocutens (nanee —
TpybonpoeoaoB), obecneunBaoLLMMK TAKKe X KOHCTPYKLIMOHHYIO LIENMOCTHOCTL Ha BECb CPOK 3KCMMyaTaLuuu,
ABMAKTCA:

- IPUHUMN A — NPUHLMIN Ka4yecTea, JOCTUraeMbid Ha CTaauaX MPOEKTUPOBaHWUA, N3TOTOBIEHUS U MOHTa-
*a cucTtem TpybonpoBoaoB;

- IpUHUMN B — NpUHUMN KOHTPONUPYEMOW 3KCNnyaTayuu;

- IpUHUMN B — NpuHLMN paccMOTPEHUS BCEX BO3MOXHbIX YCMOBUI HArpyXeHus 1 akcnnyaTtauuu;

- IpUHUUN [ — NpUHUKMN pac4eTHO-3KCNepuMeHTanbHoro noareepxaeHus TI1P.

BeinonHeHWe nepebiX Tpex NPUHLMMNOB (NPeanoChINoK), pacCMOTPEHHbIX B NyHKTax A.3—A.5 (npunoxe-
Hue A), Ba3oBbIMK U3 KOTOPLIX ABNAKTCSH NpuHLUKMNLl A 1 B, no3BonseT npuMeHnTs MeTogonoruio TP k pac-
cmatpuBaeMomy Tpybonposogay.

5.2 NpumMmeHeHNe METOQONOrNMK «TeYb Nepeq paspyeHUemM»

5.2.1 CooTtBeTcTBME TPyOONPOBOAOB NONOXeHUAM KoHuenuuu TMP, ykazanHeiM B 5.1.2, gomkHo nog-
TBEPXKAATbCH TEXHUYECKUM 0DOCHOBaHUEM BbIMOMHMMOCTK npuHuymna I (cm. 5.1.3).

1) B panbHeiwem noa TEPMMHOM «Te4Yb» NoapasyMeBaeTcs HeugeHTuduuMpyemMas Tedb TEeMnnoHOCUTENs Yepes
CKBO3HYH TpeLLKHy, KOTopas 3apaHee He UMeeT cneuuduyeckoro MecTa pacronoxeHus.
4
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5.2.2 ns npumeHeHua metogonorun TIP TpebyeTtca obocHoBaTh, 4TO:

a) gonornHuTenbHble (cneuudryeckue) HarpysKkn, KOCBEHHbIE BO3AENCTBUA UNK NMobble 3HaYMMbie Me-
XaHW3Mbl gerpafjauvn ¢ y4eTOM peanu3oBaHHbIX KOMMNEHCUPYOLMX MEpPONpPUATUIA HE MOTyT BbI3BaTb paspy-
LWeHWe TpybonpoBO4OB UMY HEKOHTPONUPYEMOE BO3HUKHOBEHWE W pa3BUTUE TPELLWH, NPUBOASALLMX K BHe3an-
HOMY paspbiBy TPyOONPOBOAOB;

6) otnencHele CKT siBMAOTCA 4OCTATOYHbIMKM, annapaTtHo obecnedeHHbiMK, obnagatT Tpebyemoin vyB-
CTBUTENBHOCTBH M UCMOMNb3YHT pasnnyHblie U3nMYeckne NMpUHLNMNLI BbISBNEHUA TE4YM TENNIOHOCUTENS PeakTopa;

B) C TOYKM 3PEHUSI MEXaHWKM paspyLleHWsl CYLLecTBYeT 3anac Ha OOHapy>KeHWe CKBO3HOW TPEeLLUHbI,
cTabuneHon npu MPH.

5.2.3 K gononHuteneHebIM cneunduyeckumM Harpyskam, B TOM YUCe BHYTPEHHUM, OTHOCATCS ruapoyaa-
pbl, TeMNepaTypHble HArpy3ku oT cTpaTudUKaLum, Harpy3ku oT BMNOKUPOBKA UMK BbIXO4A U3 CTPOS OMOPHLIX
KOHCTPYKUMIA.

5.2.4 K 3HauuMbIM MexaHu3MaMm Jerpagauin OTHOCHATCH BbICOKO- U ManoUMKIOBas ycTanocTb, KOPPOo-
315, 3PO3UA, KOPPO3IUOHHOE pacTpeckUBaHWe Nof HanpsiKeHneM, 3PO3NOHHO-KOPPO3UOHHbBIA M3HOC, pacTpe-
CKMBaHWe NoJ AelNCTBUEM OKpYXarLlel cpedbl, OXpynyMBaHUue MeTanna.

5.2.5 MeTtogonorusa TTP moxeT BbiTb NpuMeHeHa Ons TpybonpoBoOOB, NMpW 3KCMMyaTalyMyM KOTOPbIX
npenycMOTpeHbl Mephl, ykaszaHHble B A.5.4-A.5.6 (npunoxeHune A), MUHUMWU3UPYIOLLWE BNUSHUE BO3MOXHBIX
MEexaHW3MOB Aerpagaunn n Bo3gencTBunin cneyndryecknx Harpy3ok Ha Tpybonposogbl, obecnednsas LenocT-
HOCTb rpaHu1L AaBneHUs KOHTYpa TEeMNNOHOCUMTENA NPK 3KCMnyaTaLmu.

5.2.6 CooteetctBue TpeboBaHMAM, ycTaHoBneHHbeIM B 5.1.3, 5.2.1—5.2.2, 5.2.5 n obecneyeHne KoH-
CTPYKUMOHHOW LIeNoCTHOCTU Tpy6OoNpoBOAOB MpW 3KCMNyaTauun no3sonsaT oboCHOBaTE BHEAPEHWE KOHLIEN-
umm TIP Ha 6noku AC.

MpumeuaHue — [NpumeHenne koHuenuuu TMNP Ha 6nokax AC noseonserT:

- He paccMmaTpuBaTtk NOCNencTBUA NOKanbHbIX AMHAMWYECKMX BO3OENCTBUNA, OTHOCALLMXCH K ManoBepPOosATHLIM Mo-
CTYNUpyeMbeIM paspbiBaM 1 Bonblumm Tedam TpybonpoBoA0B KOHTYpa TENNOHOCUTENH pPeakTopa, TakuM Kak BOMHbI AaB-
neHus BHyTpW obopydoeaHns n TpybonpoBoaoB, BO3AeWCTBMA HAa BnNu3Ko pacrnonoxeHHble cucTemsl, obopynoBaHue u
TpybonpoBodbl B BUAE peakTUBHbLIX YCUNUA, BUeHnn n coyaapeHuin Tpy6, NeTawmx OCKOMNKoB, a Takke BO3OEeWCTBUSA Ha
onopel 0bopyaoBaHus 1 TpybonNpoBOAOB, M OKPYKaKLLMe CTPOMTENbHbLIE KOHCTPYKLMK;

- BHECTW U3MEHEHWA B aHanu3 NocneacTBUIA OTKA30B KOHKpeTHoro o6opyaoBaHns npu NocTynMpoBaHUM UCXOQHOIO
coBbITKA, CBA3AHHOIO C paspbiBOM TpybonpoBoaa KoHTypa TenmnoHocuTenNs peaktopa, BMECTO KOTOPOro CTaHOBWUTCH BO3-
MOXHBIM paccMaTpuBaTh UCXOAHOE coBbITME C NOCTYNUPYEMOW OrpaHUYEHHON TeYbIo.

6 MNopsiaok 060CHOBaHUA NPUMEHMMOCTU KOHUEMNUUN «TeYb nepen pa3pyLlieHmem»

6.1 O6wue TpeboBaHuA

6.1.1 OBocHoBaHve npuMeHUMocCTH KoHuenuuu TIMNP gns paccmatpuBaeMbix cuctemM TpyGonpoBodoB
BKIoYaeT B cebsa: atan 1 — npegBapuTenbHY OLUEHKY X NPUrOOHOCTU C TOYKMA 3peHus obecneveHunsa npuH-
uunoB A-B (cm. 5.1.3) ¢ yueTtom TpeboraHuin 1.2 1 nepedncnenun a) n 6) 5.2.2 n atan 2 — TeXHUYECKOE J0-
KazaTenbCTBO NpumeHumocTh nogxoga TP Ha ocHoBe meTogonorin TTP nocne nony4YyeHus NonoXuTensHbIX
pesynsLTaToB NpeaBapuTerbHOW OUEHKW NPUrogHoCTK Ha atane 1.

6.1.2 CocTaB paboT, BeINONHAEMbIX Ha 3Tane 1, npeacTaBneH B NpUMoXeHun A.

6.1.3 TpeboBaHua K oueHke apHEKTMBHOCTY NPOEKTHOW UMK yxxe ycTaHoBneHHow CKT npencrasneHs
B 6.2, obne n TexHuyeckne Tpeboeanua kK CKT — B npunoxeHunn b.

6.1.4 CocTaB paboT, BLINONHAEMbIX Ha 3Tane 2 Ha OCHOBe pac4eTHOW nNpoueaypsl (CM. pasgen 7), npes-
cTaBneH B 6.3, TpeboBaHUS K MCXOOHbLIM AaHHbIM — B NMPUNOXeHUn B, onucaHve MeTogoB MexaHWku pas-
pyweHna — B npunoxeHusax [-[1, meTogoB TepMorngpasnuyecKkoro aHanusa — B npunoxeHun E, metoga
rpaHUYHbIX pacYeTHbIX KPUBLIX — B MpUioxeHuu XK.

6.2 OueHka 2¢pheKTUBHOCTU CUCTEMbI KOHTPONSA Te4Yun

6.2.1 NomeLleHus, B KOTOPbIX pacnonararTca KaHauaaTHble Tpy6onpoBoabl Ana NPUMEHEHWSA KOHLen-
uwnn TMP, gormkHel BbiTh ocHaweHbl CKT B COOTBETCTBUM C NPOEKTHOWM AOKYMEHTaUnen.

6.2.2 Knacc 6esonacHoctn CKT, B cooTeeTcTBUMM C [1], HA3HayaeTcs rmaBHbIM KOHCTPYKTOpOM PY u co-
rMacoBbIBAETCS C reHNpoeKTUpoBLMKOM brioka AC.

6.2.3 B npoekTHoi gokymeHTauumn Ha CKT gomxHbl BbiT MpUBEOeHbl: ONMcaHne NPUMEeHSLWMXCS Cno-
coboB onpefeneHuns yredek TenoHOCUTENS, YYBCTBUTENBHOCTL, BpeMs cpabaTeiBaHusa U MUHMMarnbHasi Be-
NUYMHA YTEeYKU, KoTopas AormkHa BbiTb 0bHapyKeHa ¢ NOMOLLbIO MPUMEHSAEMbIX CNocoboB.
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6.2.4 Kpome BbinonHeHus obwmnx TpeboBaHnin K ocHaleHuo cpeacteammn CKT nomewennn 6noka AC, B
KOTOPLIX pacrnonoXeHbl 3aNeMeHThl KOHTYpa TenNoHOCUTENS peakTopa (Hanpumep, no [1] 3.4.3.2 n [2] 2.5.13),
HeobxoauMo BeINONHUTL cneyndundeckne TpeboBanna k CKT, npeactaeneHHbie B NpUNoXxeHnn b.

6.2.5 B TEXHONOIMMYECKOM pernaMeHTe U MHCTPYKLMKM No akcnnyaTtauuu 6noka AC gomkeH ObITh onpe-
JerneH nopagok OeACTBUIA oNepaTUBHOTO NepcoHana npwu BbIABMNEHUM NPU3HAKOB Teuyl no nokaszaHuam CKT ¢
y4eToM TpeboBaHui [3] [mepedncneHune a) 252].

6.3 TexHU4eckoe obocHoBaHUe NMPUMEHUMOCTU KOHUENUUHN «TeYb Nepen paspylweHnem»

6.3.1 TexHM4Yeckoe [0Ka3aTernbCTBO MPUMEHEHUS MONOXEeHWA KoHuenuuu TMP ¢ no3uuni MexaHuKn
paspylUeHus Ha OCHOBE pacyeTHOW npouenypbl (CM. pasfen 7) OOMKHO NMOATBEPAUTH OOCTaTouHble KO3d-
hrUMeHTBI 3anaca no OTHOLWEHWIO K ANnHe ctabunbHol npu MPH CKBO3HOIM TpeLluHbl, Yepes3 KOTOPYH Npo-
NCXOAUT yTeyKa TennoHOCUTENs, OMUMHbI CKBO3HOW TpeLWHbl, HagexHo dukcmpyemon CKT B pexvme HY3
(c koathdmymeHTOM 3anaca Ha YyBCTBUTENbHOCTL CKT).

6.3.2 JononHuteneHo K 6.3.1 pekoMeHAYeTCH BLIMOMNHUTE UCMBITAHUS Ha paspyLleHue nonHopasMmep-
HbIXx Mogenen Tpy6, pe3ynsTaThl KOTOPbIX AOIKHbLI NMPOAEMOHCTPUMPOBATL BA3KWUIA XapakTep UX paspyLueHns.

6.3.3 3kcnepuMeHTanbHoe NoATBepXKAeHWe NoBedeHns no cueHaputo TP He aBnsaeTcsa 06a3aTenbHbIM
B Crydasix paHee BbIMNOMHEHHbIX WUCMbITAHUIM Ha Mogenax-aHanorax, a Talkke npu yCnoBMW OeMOHCTpauuu
[ocTaTouHbIX KoadduLMeHTOB 3anaca no peaynsrataM pacyeTHOro geTepMUHUCTMYeckoro obocHoOBaHMS co-
rnacHo TpeboeaHuam 6.3.1.

7 DeTepMuHUCTUYECKOE OOOCHOBAHME NPUMEHMMOCTM KOHLENUMN «Teub nepea
paspyLieHuem»

7.1 O6wue TpeboBaHUA

7.1.1 JeTepMyuHUCTUYECKOE 0DOCHOBaAHWE MPUMEHVMMOCTU KoHUenuuu TIP onsa npoekTUpyeMbix, CO-
opyX¥aembix U gencTeyrowmnx 6nokos AC BbINONHAETCA WHOWBUOYANbHO ONA KaXO0W cucTeMbl Tpybonposo-
OOB 1nu netnu TpybonpoBoda OT OLHOrO €ro HEMOABMXHOIO KOHLA (EeCTKOW onopbl, 3afernku, NMpPpOXOaKK,
natpybka obopynoBaHms) 0o OpPYroro, BKMOYas WBbLI NpUBapku TpybonpoBoaos k natpybkam obopynosBaHus.

7.1.2 PacueTHoe oBocHOBaHWE MPOBOOMUTCSA MO Npouedype, ManoxeHHon B 7.3. [ins NoATBepXOoeHUS
BbiNonHeHusa ycnosuid TMNP cornacHo 6.3.1 BBoasaTca KoadduUMeHTEl 3anaca Ha YyBCcTBUTENbHOCTE CKT u
pasMepbl NOCTYNUPYEMbIX TPELLMH.

7.2 DopMupoBaHNE UCXOOHbIX BaHHbIX

7.2.1 na TpybonpoBoaoB, NOTEHLKMANBHO NPUrOAHBLIX A58 NPUMeHeHUs metogonorun TT1P, dopmupyoT
McxogHble gaHHble, HeobxoguMble ons pac4deTHoro obocHoBaHua TTP, BKNoYaowme B cebs:

- KOHCTPYKTMBHbIE 1 TEXHONOIrMYEeCcKne 0COBEHHOCTH;

- YCIOBUA 3KCNnyaTaunum u HarpyxeHus;

- XapaKTepUCTUKKU MaTepuarnos;

- yyBCTBMTENBHOCTE CKT;

- MOpONOrM4eckMe napameTpbl TPeLLMHbI.

MepeyeHb MCXOOHbLIX AAaHHbLIX MPUBEAEH B NpUNoXeHun B.

7.2.2 [Ina BBOAWMBIX B 9KCMMyaTalu U OeNCTByOWMX GNokoB HeobxoanuMo NpoBepUTbL COOTBETCTBME
aKTUHEeCKNX MCXOOHbIX AaHHbIX AaHHbLIM, YKa3aHHbIM B MPOEKTHO-KOHCTPYKTOPCKOW AOKYMeHTau K.

7.2.3 OueHvBaeMble KOHCTPYKTUBHbIE W TexHoMnornyeckne ocobeHHOCTM npedcTaeneHsl B B.1 (npuno-
»eHue B), ycnoBua akcnnyaTtauum u HarpyxeHusa — B B.2.1 (npunoxeHue B), xapakTepucTUkM maTepnanos —
B B.3 (mpunoxeHne B), yyBctButensHocte CKT — B B.2.5 (npunoxeHwne B), mopdonornyeckie napamerpsl
TpelwmHbl — B E.2.4 (npunoxeHue E).

7.2.4 B cOOTBETCTBMM C pacyeTHOW mpouedypor HeoOXodWMO onpedenvTb 3HAa4YeHWs HOMMWHAbHbIX
HanpsbkeHnn S, (pacyeTHble HanpsbkeHws B Tpybonposoge 6e3 yd4eTa KOHUEHTPATOB HampsKeHud) npu
HH v makcumanbHbix HanpsokeHwn S, npu MPH ana kaxaoro ceveHus TpyGonpoBoaa B COOTBETCTBUN C
B.2.2—B.2.10 (npunoxeHue B).

7.2.5 CnenyeT onpedenyTbh KOHTPONbHLIE 30HbI TpyBONpoBOaa, rae BO3MOXHO MOSIBMeHUe U pas3BuTMe
TPeLWH npu akcnnyataurn. K HUM OTHOCATCA MakCMMarnbHO HarpyxeHHble CBapHble LWBbl B COMETAHUW C MU-
HUManbHLIMW MPOYHOCTHBIMW XapakTepucTukamm matepuana.
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Mpwn aTOM M3 ganbHENLLEero paccMoTPeHWs AOMKHbl OblTe NCKMOYEHb! 30HbI, ANA KOTOPbIX HOMWUHAMNb-
Hble HanpskeHWs S, AeNCTBYIOLWME MO HOPMASK K MIIOCKOCTW CBapHbIX WBoB, MeHee 50 MIa.

7.2.6 B KOHTPONbHLIX 30HaX C Hauxyglleil KOMBUHALWEN MaKCUMAIbHbLIX OCEBbIX UMW KOMbLIEBLIX Ha-
NPSOKEHUIA S .. 1 MUHUMAaNbLHLIX CBOWCTB MaTepuana, Aalowmx B pesynbrate HauMeHbLIYo ANMHY Npeaens-
HOW CKBO3HOW TpellHbl npu MPH, NocTynupytoT CKBO3HYIO TPELUWHY 2¢; M Ha4yanbHbIN AedeKT B BUAE MO-
BEPXHOCTHBIV TPELMHbI NONY3NnMNTUYECcKon hopmbl rMyBUHONR ay, NPOTAXEHHOCTLIO 2C(.

CxeMmbl pacnofioKeHWs pacyHeTHbIX AedeKTOB C yKasaHueM XapakTepHblX pa3mMepoB W YCNoBHbIX 060-
3Ha4YeHu npuBeaeHsbl Ha pucyHkax 1 — 3.

7.2.7 CKBO3HYIO TPELMHY PasmMepoM 2¢; p W Ha4arbHbI AedeKT NonysnmmnTuieckon gopmel (ag, 2¢q)
onpefensitoT Kak OOQUHOYHYH OKPYXHYIO UM OCEBYIO TPELMHY 1 pacnonarakoT B NoNepeYHbIX U NpoaoSibHbIX
NIOCKOCTSAX cedeHus TpyBbl No HOpManu K AeNCTBUI0 MaKCUMarnbHbIX PACTATMBAKOLLMX HANPSKeHua S .

7.2.8 Pa3mep CKBO3HOI TPeLUHbI 2¢; , ONpeaensaeTca no nocTynupyemomy pacxofdy Teun n3 Hee Q, B
pexume HY3, obHapyxunsaemoin CKT ¢ ycTaHOBMNEHHON YyBCTBUTENLHOCTLIO Q B cooTeeTcTauM ¢ B.2.5 (npu-
noxexue B), rae BenW4nHa yCTaHOBMEHHOW YYBCTBUTEMNBHOCTH QD =1,9 — 3,8 kr/mMuH.

Pacxop Teun Q, , onpegensieTcs BBedeHMeM 3anaca Ng Ha YyBCTBUTENBHOCTL CKT: Q p=ngQy.

7.2.9 lNpwn pacyeTax paaMepoB LUMKNUYECKOro nogpactaHusa gedekta B KayecTBe HavanbHoro gedekra
MPUHUMAIOT MOBEPXHOCTHYHO MOMY3NNUNTUYECKYH YCTanoCTHYO TPeLmnHy (a5, 2C,) Ha BHYTPEHHEN noBepx-
HOCTW TPYGbl rMybuHOoR ag =0,2t, annHon 26, = 6ag C COOTHOLLEHWEM MOMNyocen ao."co =1/3, rge t — TonwmMHa
CTEHKM TPyObl, HO pasmepomM He MeHee 4%24 MM 1 He Bonee 8x48 mm.

On—=

<]
™

(
<_ 2
(

& — packpbITve Geperos CKBO3HOM TPELUWHbI, 2¢ — ANUHa TPELKUHbI; § — YrMoBOA pasmep TpewuHbl; R — cpefHui paguyc Tpybbl;
[ — TOnwmMHa CTeHKK

PucyHok 1 — MNonepeyHas (Konblesas) 1 NpogonbHas (0ceBas) CKBO3HasA TpeLLnHa B TpyDe ¢ yKasaHWeM XapakTepHbIX
pasmepoB

7.2.10 [insa BbIBpaHHbIX COrNacHo 7.2.5 KOHTPOMBHBIX 30H B PACYETHBIX CEYEHUAX aHanM3npyemoro Tpy-
fonpoBoaa hopMUPYIOT FPYMMbl LWKITOB HArPY>KeHUs 00 KOHLA yCTaHOBMNEHHOIO CpOKa 3KcnnyaTauum B COOT-
BeTcTBMM ¢ B.2.11 (MpunoxeHve B), onpeaensior xapakTepucTukin matepuana [KoHcTaHTel Cy 1 my cornacHo
nepevucrieHunto a) B.3.2 (npunoxeHwe B)], ycTaHaBnuBarLLMe 3aBUCUMOCTb LIMKNMYECKOro nogpacTtaHus Tpe-
LWKHbLI ANS 3afaHHbIX NapaMeTpoB HarpyKeHus u cpefbl.

Mpw hopMmupoBaHuK rpynn LUKNOB crnedyeT npuaepxueaTbcsl NocnefosaTensHOCTU LUMKINYECKOro Ha-
FPY>KEeHUS NpU NepexofHbIX pexumax akcniyatauumn 0o KOHLA YCTaHOBNEHHOTO CPoKa aKkcnnyaTaumu.

7.2.11 OueHunBaOT CyMMapHOe YMCMO LMKIIOB HarpyXeHusl 3a pacyeTHbiW nepuod akcnnyartauum N n
pasmaxwv acpcpektneHoro KMH | tuna AK B kaxkgom uvkne B cootBetctBum ¢ .10 (npunoxexnve I).

7.2.12 Pac4eT BenuymHbl LMKIMYECKOrO NoApacTaHus NocTynupyemoro aedekTa (a,, 2C,) BbIMOIHAIOT,

ecrnu cymmapHoe 4ncno uuknoe N npesbiwaeT 2104 npw AKgg 0T 10 Mﬂax/l\_/i W BbILE.
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i G e A

20

o

ol \&

B — yron, xapakTepuayoLuii NONOXEHWE HelTPanbHOW Ock; R;— BHYTPeHHWIi pagnyc TpyBel; Ry — HapyxHbIi paguyc Tpybb

PucyHok 2 — Cxema nonepeyHoi 1 NPoA0NbHON MOBEPXHOCTHON TPELLMHLI B CeYeHuKn TpyObl
C yKasaHueM XapakTepHbIX pa3smMepoB

2c,
i 2¢,
2¢ ¥ |
) | 2¢p H
20 z -
Poa] S
H I i — H
P A & xR,
Acy 2¢,
ZCN

2¢,— npepencHas AnvHa CKBO3HOW TpelwnHbl npu MPH; 2¢;,— nonyckaeman ANvHA CKBO3HOW TPeLMHBI;
2¢; p — pasmep obHapyxMBaeMOn TPeLLMHbI No pacxoay Q, p; ag, 2¢, — pasMepbl HaYansHoro gedekTa;
Aay, Acy — BeNUYMHbLI NOAPacTaHUA HavanbHOro AedeKTa Npy UMKNMYECKOM HarpyKeHuu;
ap, ZCN— pasmMepbl TPELUHBI B pesynsTarte LMKNMYECcKoro nogpactaHus HadarnsHoro aedekra

PucyHok 3 — Cxema CKBO3HOMW TpeLUMHbl U MOBEPXHOCTHOrO AedekTa

7.3 PacueTHas npoueaypa 060CHOBaHUSA NPUMEHUMOCTU KOHLENUUK «TeYb nepen
paspyweHuemM»

7.3.1 PacyetHoe oBocHoBaHue TIP GasupyeTca Ha npouegype, npegnonaratrolleil nocTynupoBaHue
B KOHTPOJbHBIX 30HaX KOMbLEBbIX U MPOAONbHLIX TPELWWH: Ha4yanbHOro NoBEPXHOCTHOTO AedekTa (8,,2¢q) 1
CKBO3HOW TPELWHBI 2C; , C 0OHapyXMBaeMOW TeYbl0 NPUBELAEHHbIX Ha pUCyHKe 3.

7.3.2 CornacHo npouenype, NpUBeOEHHON B BuAe Bnok-cxembl Ha pucyHke 4, HeobxoQUMO NPOAEMOH-
CTPUpPOBAaTh BbIMOMHEHWE CNedyrLWnX YCIoBUNA:

- BENIMYMHA LIMKNUYECKOTO MOApOCTa HadyanbHoro gedexta (a, 2¢,) 3a BeCb Mepuof 3Kchnyarauuu,
onpegesieHHas c y4eToM YCMOBUIA, yKa3aHHbIX B NyHKTe 7.2.13, OyneT B Npegenax AonyCcKaeMblX 3Ha4YeHUi;

- NOCTynupyemasl CKBO3Hasi TpelmHa 2¢; p, Te4b Yepes KOTOpYH cocTaenseT BenuunHy Q, , npu HH,
AomkHa 6biTe 06HapyxeHa CKT ¢ yyBCTBUTENBLHOCTLIO Q) B pexume HY3, octasasce ctabunbHon npu MPH.

BeinonHeHWe OaHHbIX YCNOBUIA onpefenseTcs pacyeTHeiMu kputepuamu TTP, ncnonsaywwumm peanu-
CTUYHbIE KO3 (PULMEeHTI 3anaca.

7.3.3 PacyeTHoe 060CHOBaHME MPOBOAMTCA B CeaytoLem nopsake:

a) OLeHMBaIOT UCXOOHbIe AaHHble cornacHo 7.2.1—.2.3;

6) nocnegoBaTenbHO BLINONHAKT TpeboaHua 7.2.4—.2.12;

B) B K&XAOW KOHTPOMbHOW 30HE MOCTYNUPYIOT HaYanbHbIi NOBEPXHOCTHBLIN OedEKT (85,2C,) U CKBO3HYIO
TpeLluHy ZCLD;
8
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BxoaHble AaHHbIe ANA aHan43aa:
- TEOMETPUHECKNE OCODEHHOCTH;
- NapameTphl HArPYXeHUA 1 cpebl;

- HANPSOKEHWS NPWM PACHETHBIX PEXUMAX;

- CBOMCTBA MaTapuanos;

= KOHTPOMNbHbLIE 30HbI N0 HAMPYKEeHHOCTH CC;

- yyBCTBATENBHOCTL CKT, Qy;

- Mop<honorMyeckue NapameTphl TPeLLMHE

Y

i

$OpMMpPOBAHKUE PYTINbI
LMKIIOB HarpyKeHus
ANsA NepexoaHsIX peXxMMos
HY3, HHY3

OnpegeneHue
MaKCHUMAanNLHOR
pacuyeTHO Harpysku
MPH = |HH| + [MMH|

OnpegensHue
HOPMaITbHOW Harpyaku
HH B pexume HYS

v

¥

Y

MocTynupyeMblid Ha4yanbHbIH

BrisRNAEMEIN ¢ 3aMacom

ANUHEI CKBOAHOA TPeLUMHEI
2¢, (MPH)

MOBEPXHOCTHBIA fedexT < Xa:aa_rkérgﬁ:nc;:m pacxon Tevmu
(8 , 2¢5) Qup=ngQ
¥ Y ¥
OnpegeneHve paaMepa
AeheKTa Ha KoHeL|, MNoctynupyemas PacueT nnowaaw
YCTaHOBINEHHOMD cpoka CKBO3HaA TpeLyMHa PACKDLITUA TRPELLMHBI
aKcrnyatauum 2c Af2e)
BN = 80 + AﬂN, ZCN = 280 + 2ACN
¥ * i
AHanua ctabunLHOCTH Pacver pacxona Q(A) Hepes
TpeILMHEI npyn MPH CKBO3HYK> TPELLUMHY ONHHOA
2c v nonwiagsio A
Y ¥
OnpepeneHyie ANWHbI
Onpapenerve npapenkHoi NOCTYNUPYeMOU TPBLLMHI

C BLIARNASMONA TeUbKr Q)
2¢; 5(Q; p), HO He meHee 3¢

Y

y

ay<itf2un2oy<2¢c,f3

MogTeepXOeHUe
LenacTHOCTU
rpaHvL AaBneHun

n025unc21,8

MoaTeepxasHHUe
TPM ¢ sanacom

PucyHok 4 — Brok-cxema pacyeTHoro 060CHOBaHWA LIENOCTHOCTW rpaHuL, 4aBneHus M Teun nepeq paspyLleHrem ans
Tpybonpoeogos

) paccymTbiBalOT BEMWYUHLI NMOApOCTa Aap v 2Acy HavanbHoro aedekrta (ao, 2¢) Ha KoHel HCC
NPy LMKAUYECKOM HarpyXeHum B cootBetcTBuM ¢ 7.2.11—7.2.12 n npunoxeHuem I (c ydyetom 7.2.13).
OnpegensiioT uHanbHble pasmepbl dedekta (a,,2cy) Ha koHey HCC: rybuHa ay = ap + Aay, AnvHa
2¢cy = 2¢cy + 2Ac), (CM. pUCYHOK 3);

4) paccyuTbIBalOT NPeAenbHY OMWHY CKBO3HOW TPELLUHEI 2c, npn MPH. PekomeHayeMble MeToAbI pac-
YeTa npuBegeHbl B npunoxeHuu [;

€) OnpeAensioT ANUHY NOCTYNMPYEMON CKBO3HOM TPELWMHbI C BLIABIAEMOR Te4bto 2¢; 5 npy HH B pexu-
me HY3.
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Pacuyet BenuunHbl 2¢,  BLINMONHAOT B crieaytLien nocnegosatensHOCTH:

1) paccuuTeIBaOT NNowWaab PackpbiTUA CKBO3HOW TpelwuHel A (2¢) B 3aBUCMMOCTK OT €€ ONWHbLI 2C Co-
rnacHo E.1 (npunoxeHue E);

2) paccunTeIBaOT pacxoq TennoHocutensa Q (2¢) Yepes CKBO3HYH TpeLUKHY B 3aBUCUMOCTH OT €€ ATUHEI
2c v nnowaam packpeitua A (2¢) cornacHo E.2 (npunoxeHue E);

3) onpegenAlT pacyeTHYI ANMUHY NOCTYNMPYEMON TPeLUnHbI Teun 2¢, 13 ycnoensa Q (2¢,p) = Q) p =
=ng Qg

Ecnu pasmep 2¢, < 3f, To npuHumatot 2¢, 5 = 3t (roe t— TONWNHA CTEHKK);

) NPOBOAAT aHanu3 cTabunbHOCTU MOBEPXHOCTHOW TPELLMHbI (8y,2C)) U CKBO3HOW TPeLwWHbI ¢ 06Hapy-
HUBAEMOWN TeYblo 2C; f U OUEHMBAIOT BbinonHeHue ycnosuii TMP B cooteetcTeum ¢ 7.4.1 — 7.4.3.

7.4 OueHKa BbINONHEHUA yCﬂOBHﬁ NMPUMEHUMOCTHU KOHUEeNUUU «TeYdb nepen paspyweHuem»

7.4.1 UenocTHocTb rpaHuny AaBneHns obecnedyeHa, ecnu B pesynbtate LMKIWMYeCcKoro nogpactaHus Ha-
4asibHOro NMOBEPXHOCTHOTO AedekTa (a,,2¢,) 3a BeCb NepuoA 3Kcniyarayum ero pa3mepsl a, u 2c, He npe-
BbICAT 3HAYEHMWIA:

ay=ag+Aayst/2, (1)

2cp=2cq + 2Acy < 20,13, (2)

rae Aay 1 Acy — COOTBETCTBEHHO BENMYMHbI NOAPACcCTaHNA pa3MepoB HavyanbHoro Aedexra B rmybvHy n anuHy
3a oamH HCC npu 3agaHHbIX YCMNOBUAX LIVKITMYECKOro HarpyeHus (PUCYHOK 3), MM.
7.4.2 CTabuibHOCTb MOCTYNIMPYEMOW CKBO3HOW TPELLMHBI 2C  C BbIABNAEMON Teubld Q, p = Ng Qg 0be-
crneyYyeHa npu BbINOMHEHUN YCIOBUA
2c,p<2c./n;, (3)

rae ZCC— npeaensHas ANMHa CKBO3HOW TpelunHbl npu MPH, mm;
Ng — KO3P(PULMEHT 3anaca Ha 4yBCTBUTENbHOCTb Qg npoekTHoi CKT;
N, — K03 UUMEHT 3anaca Ha pa3mep CKBO3HOW TPeLLUHbI.
Ecnu AnvHa cKkBO3HOW TPeLUUHbI Teuu 2¢; 5, paccunTaHHas no pacxody yteuku Q, , npu HH B pexume
HY3 meHbue 3f, To npuHumarot 2¢; = 3t.
7.4.3 [Ina gaHHOW pac4eTHOW Npoueaypbl PeKOMeHAYeTCH NPUMEHATL cneaywue KoadduuneHTbl 3anaca:
- KoathdhnuMeHT 3anaca He meHee 5 Ha YyBcTBMTENBbHOCTE CKT:

ng=Qp/Q25; (4)

- koadhduumeHT 3anaca He meHee 1,8 Ha OANWHY NOCTYNMPYEMOW CKBO3HOW TPELLUMHbI C BbIABNAEMOW
Teubo Q, p
n.=2c./2¢;n21,8. (5)

7.4.4 Tpwu BeinonHeHun kputepues (1) — (5) aHanuanpyemblid Tpy6oNpoBo YAOBMNETBOPAET PACHETHBLIM
ycriosusim npumeHumoctu TI1P.

7.4.5 B cnyyae HeBbINonHeHusa ycnorus (1) no oTHoWeHUO K rmybuHe NonysnnunTUYEecKon TpeLLUHEI
a HeobxodMMo onpeaenuTeb NpefenbHy rMyGuHy NOBEPXHOCTHOW TPELUHbI a, NpY ANUHE TPeLUHbl 2¢y,
NMPUBOAALLEN K NOSBMNEHWUIO NOKANbHOW TeYN Npu ay = a,.

AHanuz nokansHoM HecTabuNnsHOCTU NepeMbIYKA MeXay (PPOHTOM TPELUWHBLI U ThINTbHOW NOBEPXHOCTLHD
TpyObl BLIMOMNHAKT C UCMONL30BaHWEM pekoMeHdauuin [1.2—[0.3 (npunoxeHue [1), npu 3TOM NpefensHasa rmy-
buHa nedekta ay He fomkHa npesbiwats 0,75t

7.4.6 Ecnn no pe3yneratam pacyeta peKoMeHOoBaHHble Ko3addUUMEHTLl 3anaca Ha YyBCTBUTENLHOCTL
CKT (ng = 5) ¥ KpUTU4ECKUI pa3mep CKBO3HOW TpeluHbl (n, = 1,8) He MoryT BbITb LOCTUTHYTEI, TO NepBoHa-
YarnbHble TpeboBaHnA K HyBCTBUTENBHOCTU Qy AOMKHBI BbITh Y)XXECTOHeHb!, C TeM 4ToObl 06ecneunTs pacyeT-
Hble KpuTepuu (3) — (5) BoinonHeHus ycnosuia TP B cooTBeTcTBUM C 7.4.2-7.4.3.

7.4.7 NpeacrtaeneHHble B npunoxeHusx [—E meToabl MexaHuku paspyLleHus 1 TepMornapaenn4eckoro
aHanusa, BKMoYas METOAbl pacdeTa nogpacTtaHus pa3mMepoB HadanbHoro gedekta (npunoxexue [M), aHa-
nu3a cTabunbHOCTU TpeLnH (NpunoxeHue [1), pacyeTa nnowiagu Teyn W pacdeTa pacxofda TEennoHOCUTens
(npunoxeHue E) umeroT pekomMeHOaTenbHbIN xapakTtep. [JonyckaeTca MCNoNb30BaTh UHbIE METOALI pacyeTa
C COOTBETCTBYHOLWUM 0BOCHOBaHUEM MX NMPUMEHUMOCTU, KOTOpbIe 0DecnevmMBaoT HaUMMeHbLUWA NpeaensHbIN
pa3Mmep MOCTYNUPYEMOW CKBO3HOW TPELUMHbl U MUHUMAanNbHY CKOPOCTb UCTEYeHUs TennoHocuTens ang no-
crnepgyoLwen npoBepkn unu onpegeneHuns tpebosaHun k CKT.
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7.5 OcobGeHHOCTH npuMeHeHWA MeTOoOO0NOrMn KOHUenuuMn «Tedb nepeg paszpyweHvemMm» Ha ctaguax
NPOEeKTUPOBaHUA U AKCnnyaTaunu

7.5.1 Ons npoektoB HOBbIX Bnokoe AC pacyeTHoe obocHoBaHue TIP BbINOMHAKT Ha aTane nNpoeKkTu-
poBaHus. Ha Bcex cTagusax npoektuposaHus obocHoBaHue TP MoxeT BbiTb NPOBE4EeHO C UCNOMNb30BaHUEM
F'PK, 4To mo3BonseT npu MpoOeKTMpOBaHuKM BbiICTPO MOAVULMPOBAaTL KOHUrypauuwo TpybonpoBodoB npu
OfHOBpEMEeHHOM ydoBneTBopeHun kputepues TP,

[aHHbIn nogxoq npeacTtaeneH B NpunoxeHum XK.

MpuvumeyvyaHue — B pesynstaTe, Ha cTagvu NPOEKTUPOBAHWSA U MPOYHOCTHOTO 0BoCHOBaHMA TPYBoNpoBOAHbIX
cucTeM HoBbixX Briokoe AC, aHanuaupyemble Tpybonpoeodbl MOryT BbiTe kBanuguumMpoBaHs! 4na npumeHeHns TIP v oT-

BeyaTk TpeboBaHuaM [1] Npu ycnoBuw nocnegyroLwero NnogTBePKAEHUS MNOCcHe MOHTaXa NPOeKTHOW KoHdurypauuu Tpybo-
NMPOBOOOB W YCMNOBWIA MX 3aKpenneHns K hakTUYecKon TPACCUPOBKE Y PACMONOMKEHNIO ONop.

7.5.2 lNpwn BBoge 6noka AC B akcnnyatauuio NpUHSATEIE B pacyeTax Ha cTaguy NpoeKTUPOBaHWs Mpo-
eKTHble Harpysku 1 HanpskeHns ns pexmnmoB HY3 gomkHbl ObITe B COOTBETCTBMM C TpeboBaHusamu [1] nog-
TBEPXOEHbI MO pesynkTatam MycKo-HanaaoyHbiX paboT n 0CBOEHUSA MOLLHOCTY NyTEM NMPOBEPKN COOTBETCTBUIS
haKTM4EeCKOro pacnoroKeHnss onop, TpacCMpPOBKM TPYOONPOBOAOB, MOHTaXHbIX HATATOB, MakCMManbHbIX ne-
pemelleHnin obopynoBaHus 1 TpyboNpoBOAOB, ONpedensoMX YpoBeHb HanpsKeHHO-AeddopMUPOBaHHOIO
COCTOSIHUA.

7.5.3 lNMpuHMMas BO BHMMaHWe 3anoXeHHble B pacyeT TP koadduuMeHThl 3anaca, BKMw4atluime B
cebs TakKke HEONPEOENEHHOCTL MO OTHOLLIEHUIO K Harpy3ke B pexume HY3+MP3, n yunTbiBaa cyLLECTBEH-
Hbli BKMa CeMCMMYeCcKOoro BO34eNCTBIUA B pacyeT npeaenbHoN ANMHbI CKBO3HOW TPeLWHbl, AeTePMUHNCTCKOoe
obocHoBaHue TTP, BbinonHeHHOE Ha cTaguy NPOEKTUPOBAaHUSA, He TpebyeT nepepaboTkm ons cTaguu BBoAa
B 3KCMMyarauuio, a nonyyYyeHHble pesynbraTel CHMTAKTCS NPUrogHBIMKM U Nocie BBoga Onoka B Kcnnyatauuio,
ecnu ansa paccmMaTpuBaemMbix TpybONpOBOAOR BLIARMEHHELIE OTKITOHEHUSA HE NPUBOAAT K BO3PACTAHUK NPOEKT-
HbIX CUMOBbIX Harpy3oK B peXxumax nycka v paboTbl HA HOMUMHANbLHOM MOLWHOCTK Gonee Yyem Ha 20%.

7.5.4 Ina peicteyowmx 6nokos AC pacyeTHoe obocHoBaHue TIP BbIMONHAETCA ANA CYLLEeCTBYOLWen
KOHUrypaumm TpybonpoBoJoB C y4eTOM:

- pesynbTaToB BhINOMHEHHbLIX paboT N0 MOAEPHMU3ALUN U PEKOHCTPYKLIMK;

- paHee BbIBpaHHLIX MaTepuanos (CBONCTBA KOTOPLIX, BKMOYAA BA3KOCTb Pa3pyLUeHUs, MOTyT OTNnyaTh-
CS1 OT UCXOLHbIX);

- (haKTUYEeCcKUX 3HAYEHUIA HArpy30K B pexuMax HY3, noaTBepKaAeHHbIX pe3ynsrataMu MOHUTOPUHTA Ha-
rPY30K (NnepemeLleHunit);

- 3HAYEHWUI HArpy30K OT BHELUHUX BO3OENCTBUNA (YTOMHEHHLIX MO pesynsTataMm MUKPOCENnCMOopanoHMpo-
BaHWsA, pacyeTa C NPUMEHEHWEM aTTeCTOBaHHbIX nMporpamMHbIx cpeacts ([1] nyHkT 1.2.9, [2] nyHkT 2.1.15)
ONA YyTOYHEHWS NOJITaXKHbIX akCceneporpamMmm 1M CNeKTPOB OTBETa) W OLLEHKW Harpy>XeHHoCcTu TpyBonpoBoaos ¢
YYETOM YKa3aHHbIX aKTyanu3npoOBaHHbIX JaHHbIX);

- UICTOPUK Harpy:KeHusa B npoLecce sKcnnyatauum;

- aHanuaa onkiTa 3KCNMnyaTaLlnn CyLecTBYHLLMX aHaMNoros.

7.5.5 lNpwu BoInoOnNHeHWK pacyeTHoro obocHoBaHust TMP cornacHo 6.3 n pasgeny 7 Ha cTaguu NpoaneHus
CpOKa crnyx0bl TakKe crnefyeT YYUThIBATh BbIMOMHEHHLIE PAHEE PEMOHTEI U KOHCTPYKTUBHBIE MogudhuKaLuu,
hakTMyeckme napaMmeTpbl HArpyXeHus (ecrny MMetTCs OCHOBaHMWA) U NPOrHO3upyeMble cryxebHble xapakTe-
PUCTKKN CBOWCTB UCMOMb3YEMbIX MAaTepMUanoB ¢ YY4ETOM TEHOEHLUWN UX U3MEHEHNS HA KOHEeLl CPOKa OLIEHKMU.

7.5.6 OcobeHHocTM npumeHeHust metogonorui TIMNP Ha ctagum akcnnyaTtauum gnsi obocHoBaHuA ue-
MOCTHOCTM TPyBoNpoBOZOB Npy Hanu4Mu gedekto npuseneHsl B U.1 (npunoxenwne W), ona obocHoBaHUs
npenoTBpalleHnsl pa3pbiBOB ayCTeHUTHbIX Tpybonpoeogoe PY kaHanbHoro tuna B U.2—W.3, sknovas npu-
mep pacdeta — B W.4 (npunoxexue W).

8 lokyMmeHTMpOBaHWE N OTHETHOCTb

TexHu4yeckas JOKYMeHTaLus no 060CHOBaHUIO 1 BHegpeHuto KoHuenuun TMP ons Tpy6onpoBoaoB KOH-
Typa TennoHocuTens paccMmarpueaemoro 6noka AC gomkHa cogepxarthb:

— NnepeYeHb W ONUcCaHue pacCMOTPEHHBLIX CMCTEM TPyDONPOBOAOB, BXOOSALIMX B COCTAB KOHTYpa Tenmno-
HOCWUTENs peakTopa;

— pe3ynbTaTbl OLEHKW NPUrogHOCTM aHanM3nmpyemblix cucTem TpybonpoBoLoB AN NPUMEHeHUs MeToao-
norum TIP B cooTBeTCTBUM C npunoxeHueM A 1 ydetom TpebosaHuin 5.1.3, nepedncnenue a) 5.2.2;
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- pesynbTaThl oueHku adpdpekTBHocTM CKT B cootBeTcTBUM € TpeboBaHuamMK 6.2, nepeuncrneHve 6)
5.2.2, n npunoxenusa b;

— peaynkTraThl TeXHUYeckoro 060cHOBaHUS NpuMeHUMocTur TIP, BEINONHEHHOrO B COOTBETCTBUK C 6.3 1
pasgenom 7;

— 3aKNYUTENbHLIR OTYeT No 060CHOBAHMIO NMPUMEHUMOCTU KoHuenuuia TMP ¢ obwumMn BelBO4AMU U
pekoMeHZauMamn ona ganbHenwero BHegpeHus.
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MpunoxeHune A
(obsAzaTensHoe)

OI.[eHKa NMPUMEHUMOCTH KOHUEeNUWKn «Tedb Nnepen paspyweHmem»

A.1 O6wue TpeboBaHuMA

A.1.1 Heobxogumble yCrioBMs NPUMEHUMOCTH KoHUenuun TTP K 0elCTBYOWMM, COOPYKaeMbIM W NMPOEKTUPYEMbIM
6nokam AC GaavpytoTca Ha NOATBEPXKAEHWM KadecTBa TpyOONPOBOAHLIX CUCTEM B TEYEHUWE BCErMO CpOKa aKcrnyatauum
(BKMOYasA OOMONHUTENBHBIA CPOK 3KcnnyaTauuun), obecnevmBaembiM, rMaBHbIM 06pa3om, 3a cyeT BhbinonHeHus Tpebosa-
HUI gercTeytownx ®HIMM, a Takke 06A3aTENBHBIX K MPUMEHEHUID OKYMEHTOB MO CTAHAAPTU3aLMW, OTHOCALLMXCS K Mpo-
EKTMPOBaHWIO, M3rOTOBMNEHUK, MOHTaxy Tpybonposoaoe u obopyaosaHus, BBoay brioka AC B akcnnyaTauuio 1 ero aKCnmny-
aTauuu [BknoYaa TpeboBaHUS K CUCTEMaM MOHUTOPWMHIA YCNOBWIA 3KCNyaTaumuy, Harpy3ok (MepeMeLLeHIii), napaMeTpoB
BXP, koHTpONsA Te4yen, KOHTPONS COCTOAHUA MeTarnna n TexHudeckoro obenyxunsaHna obopygosanna 1 TpybonpoBogoes].

A.1.2 OBbocHoBaHWe BO3MOXHOCTU npuMeHumMocTu TIP K aHanuavpyemMbiM Tpy©onpoBogam BKMoYaeT B ceds aBa
aTana.

Ha nepeom aTane NpoBOAMTCA OLEHKA BLINOMHEHWS OrpaHW4MBaOLIMX YCNOBWUIA cornacHo 1.2, rmaBHbIM U3 KOTO-
pblX SBNSAETCH rapaHTUPOBaHHOE BA3KOE COCTOSHME METanna B TEYEHWE BCEro Cpoka 3Kcnnyatauuy onpeaensemoe no
xapaktepuctuke KCV cornacHo nepeducrneHnio B) 1.2 1 oTCyTCTBME 3HAYMMOro MexaHnama gerpajgauun cornacHo 5.2.4.

Ha BTOpOM 3Tane oueHWBAETCs BLINMOMHEHME TEXHUYECKMX ¥ OPraHn3auMoHHbIX NPEanoCckINoK, NPpeacTaBneHHbIX B
5.1.3 B Buge npuHumnos A-B.

A.2 UcxogHble gaHHbIe

A.2.1 OCHOBHbIMU UCXOOHBIMUW AaHHBIMWU, UCMOMb3YEMbIMU ANA OLEHKN BO3MOXHOCTU NpuMeHeHus TP K aHanmnau-
pyembim TpybonpoBogam, sBNATCA:

- knaccudukaums Tpybonpoeogor 1 obopyaoBaHua (BkNoYasa knacc bezonacHocTu cornacHo [1], rpynny cornacHo
[3], xaTeropm CEMCMOCTOMKOCTU cornacHo [5], kateropuu cBapHbIX COeOMHEHWIA cornacHo [6] nnu BHOBbL BEROOVUMOMY
SHM);

- napameTpel paboyen cpeabl (TennoHocuTens);

- NPOeKTHble 0CODEHHOCTWM paccMaTpuBaeMoil cucTembl TPyDOOMpPOBOAOB (TpacCMpOBKa, KOMMOHOBKA, YEpTeExMW,
pasmephl);

- NHchopMauma 060 BCcex OTCTYMNMNEHMAX OT MPOeKTa, PEMOHTaxX M UCNpPaBNeHnsax B Npouecce MOHTa)a Wiv no pe-
3ynsTaTam KOHTPOons, 0opMMAEHHBIX TEXHUYECKUMUW PELLEHUAMU;

- NepeYeHb NCMNoNb3yeMbIX MaTepluanoe (OCHOBHbIE, CBAPOYHbLIE, HANMAaBOYHbLIE), X CBOWCTEA;

- MPOEKTHBIE YCIOBUA HarpyKEHUA ¢ Y4ETOM BO3MOXKHBLIX MX OTKIOHEHWIA B 3KCNnyaTaLuu;

- Harpy3ku Onsi BCeX pacyeTHbIX PEXUMOB, BKITKOYaA NpeaenbHble Harpy3ky, YMCIo UMKNOB Harpy)XeHus npu nepe-
XOOHBIX PEXMMaX;

- cneyndmyeckme HarpysKk 1 BO3OENCTBUS, BOZMOXHLIE MEXaHWU3MbI AEerpafalynn, KOTOpblE MOTYT BO3HWUKHYTE NpU
aKcnnyaTaumu;

- peaynsTaTthl pAacYEeTOB HaNPSXKEeHUA 1 NMPOYHOCTHOTO 0BOCHOBaHWS;

- MpOrpaMMbl 3KCMMyaTauMoHHOIO KOHTPOMA MeTanna ana geicTeyowmx dnokos AC;

- METOALI U pe3ynsTaThl NPeA3IKCnyaTalMoHHOIO U 3KCMMyaTaluuoHHOIO KOHTPONSA COCTOSHUSA MeTanna ans gew-
cTBytowmx 6nokoe AC;

- OrpaHW4eHUd NpK NPOBeAeHUW akcnnyaTaumnoHHoro HK ceapHeIx coeavHeHWI (Npy MX HanmmMymum);

- xapaktepuctukm CKT;

- pe3ynsTaTthl UMEILLMXCA UCTIbITAHWIA NonHoMacwTabHblx Mofener Tpyd M3 aHanornyHbIX MaTepuanoB Ha pas-
pyLUEHME.

A.2.2 Ina gencteyowmx AC nepedeHb OCHOBHbLIX MCXOOHbIX JaHHLIX NPWU HEOBXOAMMOCTM MOXET OblTh pacLUMpPEH.

A.3 OueHka KayecTBa TpybonpoBoaoB

A.3.1 nsa nogTeepxaeHWs kayecTea TpybONpPOBOAOB Ha CTagMy OO Hayana aKcnnyartauun TpebyeTcs npoBecTu
OLIeHKY MOMNHOTLI BeINONHEHWA TpeboBaHMl NPOEKTHOW JOKYMEHTALMW B COOTBETCTBUM ¢ TpeboraHuamu [3] u gercTByio-
el cucTemoli obecneveHns KadecTea.

A.3.2 HeobxoaMMo nNpoBepUTL COOTBETCTBUE peanbHOW TPacCUPOBKWA M reOMEeTpUX TpyBonpoBoaoB, YCNOBUA UX
3aKpenneHns B MPOEKTHOW JOKYMEHTaLMN.

A.4 OueHKa MOHUTOPWUHra YCNOBWUM 3KCNNyaTauum

A.4.1 dna gencTeyrowmx 6rnokos AC MOHUTOPWHT 3KCNNyaTaunoHHbIX napameTpoB, BXP, Harpy3ok (nepemelueHnin) n
BMOpauWi, Hepa3pyLUaKLLMIA KOHTPOML MEeTanna, KOHTPOIb TeYel, TEXHWYEeckoe obcnyxuBaHue TpyboNpoBoaOR, a Takke
nopaLoK M opraHM3auusa X NnpoBegeHns AoMmkHbl oTBedats TpebosaHuam MOCT P 8.563, TOCT 8.932, TOCT P 50.04.07,
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OCT P 50.05.15, [11—[5], [7]—[9] v gpyrux obs3atenbHblXx anga AC OOKYMEHTOB MO cTaH4apTyM3auun, OTHOCALLMXCH K
TEXHOMOMMYECKUM pEernameHTamM, MHCTPYKUMAM Mo 3KCMnyaTauun, UHCNEKLMOHHBIM NporpaMmam, TUNoBbIM 1M pabodum
nporpaMmamM KOHTpors metanna, metogukam HK, metogam n cpegcteam M3amepeHui.

A.4.2 na pencteyrowmnx 6nokoB AC oueHKe COOTBETCTBUSA NMOAMNEXaT CUCTEMBI:

- cuctema cbopa n 0bpaboTkn gaHHbIX 06 YCNOBMAX aKkcnnyaTauun (4aBneHue, TeMmnepatypa, UMKbl HarpyXeHus,
Bubpauun, BXP);

- cUCTEMa KOHTpOns akTU4YeCcKOW HarpyxeHHOCTU Tpy6onNpoBOAOB [KOHTPOIE NEPEMELLEHNIA ANEMEHTOB KOHTYpa
TennoHocuTensa peaktopa cornacHo [3] (nyHkT 230)];

- cuctema akcnnyartauvoHHoro HK TpybonpoBooB, HaueneHHas Ha BbISBNEHWE U (huKcaumi HECMMOLWHOCTEN OC-
HOBHOIO MeTasnna 1 CBapHbIX COeQNHEHUIA, BbISBNIEHWE 1 (DUKCALIMI0 M3MEHEHWNI TEOMETPUYECKUX PA3MEDPOB; BbISBMEHNE
1 chrKcaunio MBMEHEHWIA MEXaHUYECKUX XapakTEPUCTUK U CTPYKTYpbl METanna;

- adpcpekTneHocTb CKT.

A.4.3 [Ina oencTBYIOWMX U HAXOOALWMXCH Ha NPoAneHHOM cpoke akcnnyaTtauumn 6noko AC OOMKHbI YYUTEIBATHCA
Tpeboarusa [11], [6], [7], [12], nporpamm KoHTponaA, metoguk HK, MeTogoB 1 cpedcTB U3MEPEHWNIA.

A.4.4 ObpaboTaHHble AaHHble 06 ycnoBusax akcnnyatauum obopygoeaHusa 1M TpybonpoBogoe Broka noanexart fo-
KYMEHTMPOBAHMWIO U XPaHEHMIO.

A.5 Mopsapok paccMoTpeHWsi BCeX BO3MOXHbLIX YCITIOBUIA Harpy>XeHusl U 3aKcnmyaTauuu

A.5.1 AHanuay nognexaTt BCE NMPOEKTHbLIE N BO3MOXKHbLIE IKCMMyaTalUWMOHHLIE HArpy3Kky, BKMKYAA KOCBEHHLIE BO3-
AelcTBMA 1 cneundoudeckne Harpysku (cm. 5.2.3), doopMupytoLine B LENOM rpaHUYHbIE YCIOBUSA HarpyXeHna Ha Tpy6o-
NpoOBOAbI.

A.5.2 INpoeKTHbIE HArpy3ku OLEHUBAIOT MO pesynbraTaM NPOYHOCTHOrO 0O0CHOBaHWA B COOTBETCTBUM C TpeboBaHu-
amun [5] v [12] ¢ y4eToM COOTBETCTBUA (PaKTUYECKUX YCMNOBUI 3KCNNyaTaumm 1 hakTM4eckon HarpyxeHHocTu TpybonpoBo-
[0B MPOEKTHBLIM NapaMeTpam 1 Harpyskam (nepemeLLeHuam).

A.5.3 Ona pgencteytowmx AC OUEHKY Harpy»eHHOCTWM WU COCTOoAHMA TpyBonpoBOOAOB HAa CTaauK 3KCnnyaTauum unm
npoaneHnss pecypca BbiNonHAWT B cooTBeTcTBUM ¢ Tpeboeanmamu TOCT P 50.04.03, TOCT P 8.563, TOCT P 8.654,
OCT P 8.932, TOCT P 50.04.07, TOCT P 50.05.15, TOCT P 51901.1, [1], [3], [8]—[10] u oba3aTentHbix Ana AC uUHbIX 00-
KYMEHTOB MO CTaHOapTU3auuN, OTHOCALLMXCSA K MHCMEKUWOHHBLIM NPOrpaMmMam OLUEHKW COCTOsHUS Tpy6GonpoBoaoR, BKIO-
Yyas KOHTPOSb TOMLUMHBI CTEHOK TpyDOMpoBOAOB, METOAAM W CPeacTBaM M3MEPEHUA, TUMOBLIM W paboyuM nporpaMmmam
3KCNNyaTaunoHHOro KoHTpons, Mmetoaukam HK, oueHke pecypcHbiX xapakTepucTuk meTanna TpybonpoBoaos.

A.5.4 OueHKe nognexaTt BO3MOXHbIE MEXaHW3MbI gerpagauuu (cMm. 5.2.4), KoTopble MOTYT A4aTb HEYYTEHHbIE B NPO-
EKTe 3Ha4YMMbIe NOBPEXOEHWUA METanmna u HEBEpHO NpeackasaHHblid (HEKOHCEPBAaTUBHEIN) NpeaenbHbIN pazMep TPeLLyHbI
CO CTOPOHbI BHYTPEHHEW NOBEPXHOCTM Tpybonporona, HanpuMep KOPPO3MOHHOW TPELLMHbI B 8yCTEHUTHOM CBapHOM LLBE,
TpyaHO NOAAaoLLENCca KOHTPOMO U aHANUTUYECKON OLEHKE.

A.5.5 BeigenstoT Tpy6onpoBoakl, AN KOTOPbLIX OTCYTCTBYHOT HEMPOEKTHLIE MEXaHM3Mbl NOBPeXAeHW, 1 Tpybonpo-
BOAbI, NS KOTOPbIX CYLLECTBYET NOTEHLMANsHas CKIOHHOCTE K HEMPOEKTHBIM MeXaHuaMam MoBpEXOeHUS.

Ins nocnepHux oueHvBaeTcs obecnedeHHOCTb U 3EKTUBHOCTE NPEANPUHSTBIX KOMMEHCUPYHOLWNUX Mep (KOH-
CTPYKTOPCKMWX, 3KCMNIyaTaUMOHHBIX, TEXHOMOMMYECKMX) MO YAEPKaHWUIO 3TUX NOBPEXAEHWIA B NpUeMniembix rpaHuuax, obe-
CreYrBakLLNX KOHCTPYKLMOHHYH LENoCcTHOCTL TpyBOonpoBOdOB.

A.5.6 [Ins npoekTupyeMbix 6nokoB AC criegyeT npoaHanu3npoBaTh OMbIT SKchnyaTayum TpybonposogoB-aHanoroe
Ha gercTeytowmx Gnokax AC v yoocTOBEPUTLCA B TOM, YTO HAPAZY C YYTEHHBLIMW B NPOEKTE HEBNaronpuaTHLIMKU BO34EN-
CTBUSIMW He CrieflyeT OXuaaTb Ype3MepHbIX Cneluduyecknx Harpy3oKk Unv MexaHuamoB Aerpagauuu.

Ons peicteytowmnx 6nokoe AC Ha OCHOBaHWKM OLIEHKM OMbITa 3KCMMyaTauuu paccMaTpuBaembix Tpy6onpoBoaor
cnenyeT y6eanTbCcH B TOM, YTO NPEANPUHATLIE KOMMEHCUPYIOLLUE MEDPbI ABMATCA AOCTATOYHBIMN.

A.6 PeaynbTraTthbl OLEHKW, BLINOMHEHHON cornacHo A.3—A.5, BkNoYasa oueHKY adheKTUBHOCTM NPEeanpPUHATEIX KOM-
NMEHCUPYIOWWX Mep, AOMKHbI BbiTe JOKYMEHTUPOBAHLI.
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MpunoxeHune b
(obsAzaTensHoe)

TPEGOBaHHﬂ K CUCTeMaM KOHTpOnA Te4u

B.1 O6wue TpeboBaHUA

B5.1.1 CKT koHTypa TennoHocUTensa peaktopa OoMmkHa OCYLLECTBNATL OGHapyeHue 1 naeHTudukauuo Teven obo-
pygosaHus u TpybonpoBofos npu paboTe Brnoka B pexumax nycka(octaHoea) U paboTte B IHEPrETUHECKOM PEXUME.

B.1.2 CKT koHTypa TennoHocuTens peakTopa SOMKHa CTPOUTLCH Kak MHTerpanbHas cucTema U CoCToATh He MeHee
YeM M3 ABYX OTAEMbHbIX, HE3ABUCUMbIX, OOMOMHAIOWMX APYT Apyra CUCTEM, OCHOBaHHbIX HA MOHUTOPWHIE U U3MEPEHUU
pasnuYHbIX MU3MYECKMX NapaMeTpoB (BNaxHOCTbL, TEMNepaTypa, aKycTudeckoe aaenenue), a Takxke CKT BY, obbeguHs-
lOLLEro oTAenkHble CUCTEMBI B eOUHYK0 MHTerpansHyto CKT.

B5.1.3 B nnterpancHon CTK gomkeH BbIMONHATLCA KOHTPOMNb TEYM MO NapameTpy pagvuauWoHHOW akTMBHOCTM Ha
OCHOBE N3MepUTENbHON MHPOPMaLIUK, MOCTYMAakLWen OT WTaTHOW CUCTEMbl pagnaunoHHOIo KOHTpons aHeprobnoka AC.
KoHTporbe Te4v no napameTpy pagvauyWoHHOW aKTUBHOCTWM MOXET BbiTe peanv3oBaH Ha Base nporpaMMHO-TEXHUYECKUX
cpencte CKT BY.

B.1.4 Xapaktepuctukm npumerHsaeMbix B CKT He3aBMCUMBIX AOMONHAKLMX APYT Apyra CUCTEM U BUAbI M3MEPAEMbIX
NPY MOHWUTOPUHIE OU3MYECKNX MapaMeTpoB YCTaHaBNMBAOTCA B TeXHMYecKoM 3adaHun Ha CKT wnu onpegenswTcs u
060CcHOBLIBAIOTCH B NPOEKTHO-KOHCTPYKTOPCKOM gokymeHTauum Ha CKT npu ee paspabotke ¢ y4eTom ocobeHHocTeln 06b-
eKTa KOHTpOons.

B.1.5 Kaxxgasa ua cuctem uHterpansHoi CKT gomkHa ObITe He3aBUCKMA, T. €. OCYLLECTBMNATL BCe CBOU OYHKLUWUW BHE
3aBMCUMOCTW OT (PYHKLMOHWPOBaHUA ApYrnx cucTem. [lonyckaeTca NnpuMeHATb METOoAbl KOHTPOMNS TEHYM, OCHOBAHHbIE Ha
M3MepeHUn OJHNX N TEX ke NapamMeTpoB, HO C MPUMHUMNKMANBHO Pa3nUYHbIMKM KOHCTPYKTUBHBIMW PELUEHUAMUN W anropuT-
MamMu KOHTPOMA.

b.1.6 Kaxgasa n3 cuctem uHTerpanbHoi CKT, KpomMe WTaTHOW CUCTeMbl pagnauMoHHOro KOHTPONMS, AOMKHa B aB-
TOMaTU3UPOBAHHOM PEXUME BbIMOMHATE CNEAyIoLMe OCHOBHbIE yHKLMM Npu pabote AC Ha HOMWHAMNBHOW MOLLHOCTHU:

- U3MepeHue KOHTPONMpyeMbIX (OM3NYECKMX NnapameTpoB C HOPMWPOBaHHOWM MOrPeLUHOCTLIO, yCTaHaBMMBaeMowu
npv ucneiTaHuax CKT B uensx yTeepKaeHUs TUNa CpeacTB U3MEPEHUI;

- U3mMepeHue NapameTpoB TeYM C XapakTepucTukamu, HeobxogvMeIMK ANS BbiNonHeHWa TpeboBaHWi, Npegbasns-
€MbIX K U3MepeHuo napameTpos Tedu Ha CKT BY;

- HaKonneHwe v xpaHeHue Hdopmaumn 0b n3mepaemMbix 3Ha4EHUAX KOHTPOMMPYEeMbIX PU3NHECKNX NapaMeTposB;

- CaMOAMarHoCTUKa COCTaBHbIX YacTel U 3NeMeHTOB;

- Nnepegadva pe3ynstaTtoB MoHUTOpUHra Teun Ha CKT BY.

b.1.7 CKT BY gomkHa B aBTOMaTWU3NPOBAHHOM pPEXMME NMPOU3BOANTE COBOKYMHLIAM aHanuMa AaHHbIX M pe3yrnsraTtoB
KOHTPOMS TeYW TENNOHOCUTENS peakTopa B noMelleHnsax bnoka AC oT Bcex 0TAeNbHbIX cucTem uHTerpaneHor CKT v Bel-
NONHATL CreayoLlwmne oCHoBHbIe hyHKUMK Npy pabote AC Ha HOMWUHaNLHOW MOLLHOCTH:

- obpaboTka gaHHbeix oT Bcex CKT n doopmupoBaHue curHana o6 obHapyxeHun Teuu;

- U3MepeHue napameTpoB (pacxod M KoOpOaMHaThl MecToMonoxeHust) obHapyeHHOW Te4n ¢ HOPMUPOBAHHOW Mo-
rpeLHOCThI0;

- BblAa4a nHpopMauum 0 pacxode 1 KoopanHaTax MecTononoxeHns obHapyXeHHOW Te4n onepaTuBHOMY NepcoHa-
ny AC (Ha BnoyvHeI NynsT ynpasneHus) Ang NpUHATMS COOTBETCTBYOLMX AeNCTBUIA N0 NOATBEPXKOEHWI0 Hanu4mns Tequ
W MPUHATUIO KOMMEHCHUPYIOLLKUX MEep;

- HaKoMMeHve W XpaHeHWe pesynbLTaToB MOHUTOPUHIA Teun (MHdopmMaumio 00 oBHapYXeHUU Teumn, 3HavYeHWs pac-
X0fa W KOOpAWHAT MECTOMOMOXKEHNUA TEYM) B TEYEHNE HE MEHEE TPEX NocneaHux MUKpokamnaHuii 6noka AC.

B.2 TexHU4eckue TpeboBaHUA

b.2.1 TexHu4eckas gokymeHTauma Ha CKT, cogepxalaa meTponormdeckne TpebosaHua, BKNOYaa onucaHue me-
TOOWKU WU3MEPEHWA, OOMMKHA NMPONTM METPOOrMYECKYD 3KCMEepTU3y B yCTAHOBNEHHOM nopsaake. MeToauka uamepeHuin
napaMmeTpoB Tedn AomkHa bbiTb pa3zpaboTaHa B cooTBeTCTBMM ¢ TpeboBaHuamn FOCT P 8.932 1 npoiiTu atTectauuio B
cooTBETCTBUM C TpeboBaHMAMMK 3akoHogaTenscTea Poccuickon ®enepaumm no obecnevyeHno eAMHCTBa N3MEPEHUIA.

B.2.2 MNMporpammHeie cpegctea B coctae CKT, peanuaylolive anropuTMbl maremartudeckoin o6paboTku pesynb-
TATOB U3MEPEHUI (PU3NYECKMX BEMUYMH C LIEMbI0 ONpefeneHns napamMeTpoB Teyn, AOMKHbI ObiTe BepUULMPOBaHbI U
NpPOWTK Npoueaypy noaTeepKaeHuaA coorTBeTcTBuA TpebosaHmam MOCT P 8.654.

5.2.3 B Tom cny4ae, korga v B npoekte CKT 1 B cneumanbHblX pacqeTHbIX obocHoBaHUsAX TMP no oTHoleHuo
K KOHTponupyemomy obopynoBaHuio He ccopMynvpoBaHbl KOHKpeTHele TpeboeaHua k CKT, onpepensioume 3HavYeHus
YYBCTBUTENLHOCTM, MOTPELUHOCTY, BPEMEHHOMO MHTEPBAra v AnanazoHa M3aMepeHns pacxofa Teuun, pekomeHayertca obe-
creyunTb cneaytowme 3HadeHuns xapaktepuctuk CKT BY Ha HoMuHansHoW mowHocTu PY:

- YYBCTBUTENBLHOCTL N0 PACXOAY TEYU HE XYKe

1,9 kr/mun (114 kr/u) ans Tpy6onpoeogoe Y ot 150 go 750 mm;
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3,8 kr/MuH (228 kr/v) ans Tpy6onposogos Y ot 750 mm v Bonee;

- BEPXHUIA AManascH uamepeHus pacxoga Tedmn He meHee 19,0 kr/mun;

- BPEMEHHOW MHTepPBan 0DHapYXeHWs 1 U3MepeHUs NapaMeTpoB Tedn He Bonee ogHOro Yaca;

- QTHOCUTENbHas NOrPELUHOCTE N3MEpPEeHUs pacxoda Teuu He Bonee £50 %;

- MOrpPeLUHOCTb N3MEPEHMSA KOOPAWHAT MECTOMOMNOXEHUS TeYn =3 M, HO He Bonee MonoBWHbLI LIara paccTaHOBKN
nepBMYHbIX Npeobpa3oBaTene.

B.2.4 YcraHoeneHHble ana CKT xapakTepycTyKM AOMKHBI NOATBEPXKAATLCA B XO4E UCMbITAHUA B LENsAxX yTBEPKAe-
HWA TUMa CPeACcTBa M3MEPEHUIA U NPU NEPUOAWYECKON NOBEPKe B TEYEHWE BCEro nepuoga akcnnyartauum CKT.
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MpunoxeHune B
(obsAzaTensHoe)

UcxogHble gaHHbIe ONsA pacyeTa

B.1 KOHCTpYKTUBHbIE U TeXHONorn4eckne ocobeHHOCTH

B.1.1 K KOHCTPYKTMBHBIM 1 TEXHOMOMM4YeCKUM 0COBEHHOCTAM aHanusnpyemblx TpyOONpoBOAOB OTHOCATCS:

- KOHCTPYKTMBHOE W TEXHOMNOMMYeCcKoe vucrnonHenve TpybonpoBoaos;

- TpaccupoBKa W KOMMOHOBKa TpybonpoBoadoB;

- TUN NpUcoedMHeHUs Tpybonpoeodos k natpybkam obopynoBaHus 1 apMatype, TPOHHUKaM,;

- TEXHOMOMMA U3rOTOBMNEHWSA KOMEH W NPAMONUHENHBIX Yy4acTKOB TPyBonpoBoaoR (Hannaeka, BUA CBapHbIX coequHe-
HWiA, TepmoobpaboTka, cepTudMKaTHbIE AaHHLIE Ha OCHOBHOW METann v CBapoYdHble Matepuansl);

- KOMM4ECTBO 1 MECTOMOMNMKEHNE CBAPHbIX LWWBOB C YKa3aHWEM WX WOEHTUMUKaUMOHHOrO HOMEpa, kaTteropun (3a-
BOLCKOW, MOHTaXHbIWA, OOHOPOAHbIN, Pa3HOPOAHbIN), TUMa (KONbLUEeBOW, NPOOOMbHLIN), ero ocobeHHOCTH («Tpyba-TpyBar,
«Tpyba-gBoniHuK», «Tpyba-koneHo», «Tpyba-natpybok», «NonyKopbITa KoneH» U T. 4.);

- pasgernka cBapHbIX LUBOB, TEXHOMOMMA CBapkW, cneuuduKalms, KapTel KOHTPONS, MOeHTUMKNKaLWOHHbIe HOMEpa.

B.1.2 K reomeTpuyeckum xapaktepucTukaMm TpyGonpoBoOOB OTHOCATCA: HAPYXHBIA AWAMETP W TOMLMHA CTEHKWU C
y4eToM JOMNYyCKOB, TOMLWMHA HannaBkW, paguyc, AnWHa W KOHUrypaums oTBOLOB rHYTbIX, KOMEH C yKasaHNeM YTOHEeHWIA U
oBaneHOCTU, reomeTpus TpyGonpoBoaa (TpaccupoBka, KOMMOHOBKA, YepTeXn, pasMepsil).

B.1.3 Heobxogumele ceegeHusA 1 pasMepbl 3aNeMeHToB TpybonNpoBoO4oOB NPUHMMALOT B COOTBETCTBUW C KOHCTPYKTOP-
CKOW JOKYyMeHTauunewn.

B.2 AHanu3 Harpy3o0K U HanpsXeHU1

B.2.1 K ycnoBusim akcnnyaTaumm U Harpy>KeHnst OTHOCATCS:

- napameTpel TennoHocutens (BXP, Tennoduanyeckme xapakTepucTUKK, JaBrneHue, TemnepaTypa);

- NapameTpbl OKpYKaloLle cpeabl (AaBneHue, Temneparypa);

- MepeyYeHb W YUCIO PacHETHbIX U MEPEXOOHbLIX PEXMMOB JKCMyaTaLuu;

- YCIOBUWSA CUMOBOrO U TEMMNEPATYPHOIO Harpy>KeHUs Ha BCEX PACHETHLIX PEXMMAX, BKIHOYAS NEPEXOAHLIE PEXUMEI,
pacrnpefeneHnsa TemnepaTyp W HanpsKeHW B ceveHmax TpyOonpoBoaoR Mo BCeW UX ATTUMHE;

- YUCINO UWMKMOB HarpyxeHust N Ans KaX[aoro pacyeTHoro pexuma.

B.2.2 Pac4yeT Harpy3ok M HanpspKeHWI crnenyeT BbINOMHATL ANA BCEX MPOEKTHBIX U BbIABNEHHbIX B NMPOLECCE 3KC-
nnyaTaumn peXnuMoB C UCMONb30BaHUEM aTTECTOBAHHLIX NPOrpaMMHLIX CPEACTR.

B.2.3 Npwu pacyete Harpy3ok v HanpsXeHWA NPYHUMAaIT BO BHUMaHWE BHYTPEHHEE [ABMEHWE, BECOBLIE HArpy3ku,
YCUMWUA U MOMEHTBI OT peakuuy onop WU NPUCOEOUHEHHEIX 3NEMEHTOR, TEMNEpaTYPHLIE Harpy3ky, BbI3BaHHbLIE TEMMOBLIM
paclmnpeHnem TpybonpoBodOB, CENCMUYECKOE BO3OENCTBUE.

B.2.4 Ana onpegenenus MPH Ha paccmaTtpuBaeMble y4acTku Tpy6onporoga HeobxogmMmMo npoaHanuavposaTh Bce
NMPOEKTHLIE YCNOBUA HArpyXeHUsl AN BCEX PaCHETHLIX PEXMMOB 3KCMMyaTauum, BKIOYAas 3KCTPEMYMbl TEMNEPATYPLI U
OaeneHusd, cneunduyecKkMe Harpy3kun, KOTopble MOTYT BO3HMKATL NpK 3KCNNyaTauuy B pesynsraTe pasnuyHbiX BHELLHUX U
BHYTPEHHWX BO3OENCTBUNA.

B.2.5 MNyTtem nepebopa pasnuyuHbix KOMOMHAUWIA N0 MakCUManbHOMY 3HAYEHWIO CYMMAapHOI CTaTUYeCcKO U aNHa-
MUWYECKOW Harpy3kn onpegensioT Hambonee HarpyXeHHbIe 30HbI U cedeHus TpybonpoBoaa no BCEW ero NpoTsKEHHOCTH OT
OLHOWM Er0 XECTKOWN 3a4enkn (NPoXoaku) Ao Apyrow.

B.2.6 Beigensawot HH, MINH 1 MPH:

- HH, HeoBxoavmyto ong onpenenexns pacxoga yTeqkn Yepes NocTyNMpYeMYK CKBO3HYIO TPELUWMHY, ONpenenstoT no
npaewny anrebpanyeckoro CyMMUpPOBaHWA Harpy30Kk OT AaBNeHUs, Beca U TeMNepaTypbl B pexume HY3 Ha HOMUHaNbHOM
mowHocTu PY: HH = naBneHue + Bec + TemnepaTtypHiie (100 %-Hasa mowHoCT);

- MPH, Tpebyemasn onsa pacyeTa npefensbHOR ANWHBLI CKBO3HOW TPELLMHBI, ONpeaenaeTca no npaesuiy CyMMUpoBa-
Hus abcontoTHbIX BenuuvH HH v MIMH: MPH = [HH| + |MITH].

B.2.7 3HauyeHne MIMH ona konbLeBbIX CBapHbLIX LWBOB, Kak NpaBuno, onpegensetcs senvynHoin MP3: MIMH = MP3.
Torga MPH = |HH| + [MP3|.

3HaveHre MIMH 1 MPH gns npogonbHbIX CBapHbLIX LWBOB B TpyBonpoBogax U 0TBOAax rHyTbiX (KoneHax) 0Obi4HO
onpefensaAsTca pacyeTHbIM daBrneHuem p, .. B pexumax HHY3, tornra MPH = MIMH = p,_ .

B.2.8 Wcnonbays komMBrHaUMI0 pacCHMTaHHbIX CUM M MOMEHTOB ANA BCEW CMCTEMbl TpyBONpOBOAOB OT KaXKaoro
THNa HarpyXeHns, onpedensaT pacTArMBaoLLMe N U3rMbHbIE HAMPSXKEHUS ONA BCEX PAcHETHBLIX PEXUMOB.

B.2.9 B peasynbrarte pacyeTta HanpaXeHW AomkHbl BbITb NONyYeHbl AaHHBIE O pacrnpeneneHuy HanpsaXKeHui no pas-
TIMYHBIM CEYEHWUAM U TOMLLMHE CTEHKM TpyDOONpoBoaa, U3 KOTOPbIX 3aTeM ANA PACYETHLIX 30H CregyeT BblAeNWTh «MepBuY-
HbIE» HAMPSKEHUS OT MEXAHWYECKUX HArpy30K ¥ «BTOPUYHLIE» CAMOYPABHOBELLEHHBIE HAMNPSKEHUS.

B.2.10 [ina kaxpaoro TpyBGonposoja onpenensaoT Ce4eHrsl ¢ HOpManbHeIM S, M MakcUManbHbIM S, PacTarueato-
MM HanpsbkeHWeM, elCTBYOLMM MO HOPMarnu K NIOCKOCTW NonepeYHoro ceveHust Tpybonposoaa.
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[nsa aHanu3a cTabunbHOCTK NONEPEYHOW TpeLnHbl B Tpybe (CM. pUCyHKM 1 1 2) cyMMapHoe HopmMarnksHoe Hanps-
xeHue S, B pexume HY3 onpegensior B Buae S, = 6,,+0,+0, (8 3anac), MakcuManbHoe HanpsbkeHue S, ANs pexuma
HY3+MP3 onpenensitot no cymme abconoTHbIX BenuiunH: S = | S, | +| 6450 | . 1€ ©,,, — 0BLIEE MeMBpaHHoe Hanpsike-
HWe, 6, — obliee M3rnbHoe HanpshKeHue, G, — HanpsKeHUe KOMNEHCaUuK, O, — CYMMapHOe HanpshkeHue oT CercMu-
Yyeckon Harpy3ku npu MP3.

Ons npoaonbHeIX TpewrH B NpAMOn TpyGe M KomeHax HopMarnbHOoe HampsbkeHue S, = o, (p) B pexume HY3 u
max = Om (Pmax) B pexumax HHY3 (6e3 ydera uarnbHbIX U KpyTALLUX MOMEHTOB).

B.2.11 OueHnBaOT OCHOBHbIE MeXaHW3Mbl, MPMBOASALLME K HAKONMEHWIO MOBPEXAEHNIA N BO3IMOXHOMY POCTY CKpbI-
ThiX AedeKTOB B CBapHbIX LWBax TpybonNpoBOAOB, B YACTHOCTUW, LUMKIUYECKOE HAarpyXeHue, Npoucxodsiiee npu cMeHe
pexxumor paboTel PY. [Ina cTauMoHapHbIX U NEPexodHbIX PEXMMOB C MepeMeHHbIMU AaBneHuem W/unw TeMmneparypoin
TEMNMNOHOCUTENS, a TakKe ANS YCHNOBWUA rMapaBnuyeckux (MHEBMaTUYeCKUX) UCTbITaHWIA ONPeaEnsaoT rpynnel LUMKMIOB C
OfMHaKOBbIMUW NapameTpamy HarpyxXeHus, NOACHMTLIBAKOT cyMMapHoe Yucno umknos N 3a oguH HCC.

B.2.12 Ha ocHoBaHuu gaHHbIX akcnnyartauuoHHoro HK cBapHbiX coeguHeHWI aycTeHUTHbIX TpyBonpoBogos Ang
paccmatpuaemoro 6roka OUEeHMBalOT BO3MOXHOCTb Pa3sBUTUA KOPPO3WOHHBIX TpeLlmH no mexaHuamy MKPIH v Heob-
XOOQMMOCTb pacyeTa CKOpOCTel NoApacTaHWA Takux TPELLWH Mo TOMLWKWHE CTEHKN M NEPUMETPY CBApHOro COeAMHEHWs 3a
MEXXKOHTPOIbHEIA uHTepBan ¢ ydetom U.2.3 — 1.2.6 (npunoxeHne ).

sse

S

B.3 XapakTepucTvKu matepuanos

B.3.1 XapakTepucTkin matepuanos, UCNomnb3yemMble Npu pacyeTHoM obocHoBaHuu TT1P, BknovatoT B ceda gaHHbie
O CBOWCTBaxX OCHOBHOTO MeTanfa W CBapHblX COEQUHEHWI NMpKU COOTBETCTBYHOLLMX 3KCMNyaTauuoHHBLIX TemnepaTypax C
YYETOM BO3MOXHOWM aHW30TPOMNWK CBOWCTB MaTepuanos 1 UX M3MEHEHWA B MpoLEecce IKcnnyaTaumm.

B.3.2 [ing avanasoHa pabo4yvx TeMnepaTtyp AOMKHbI ObITe NpeacTaBneHsl CreaytoLLe XapakTepucTkM MaTepuanos:

- (PM3MKO-MEXGHVYECKNE XapaKTEPUCTUKN:

E — mMoaynb ynpyroctu, [Mla;

v —  KoathbduumeHT lNyaccoHa;

R, —  MWHUMarnbHoe 3HadeHue npegena npoyHoctu, MMa;

RpO.Z — MWHWUManesHoe 3HadyeHue npepena Tekydectu, MlMa;

op — npegen npo4HocTu matepuana, Mla;

O o —  YCIOBHbIA Npeaern TEKY4ecTu, onpeaensaeMbli No MCTUHHON anarpaMmMe AehopM1MpoBaHua Matepuana

fo ocTaTo4yHON nNnacTuyeckoin gedopmaumu 0,2%, MMa;

o, €, Gp: 1 — NapameTpbl annpoKcUMauun UCTUHHOW Avarpammel AechopMUpoBaHUa Marepuana o(e) npyu ogHooC-
HOM PacTsKEHWHN;
- XapaKkTepUCTUKN TPELLMHOCTONKOCTK:
Cy —  yOapHas BaskocTb no Lapnm KCV (no FTOCT 9454), Ow/cmZ;

dl
Cy. my —  MOCTOAHHbIe MaTepUana B ypaBHEHA LIMKNMHECKOTD POCTA TPELIMHBI NPV HarpykeHnn — o = CAAK )™,

MM/UMKD, roe | — XapakTepHblil pasmep TpelwHsl (a, 2¢), MM, N — 4ncrno umvknos, AK ; — pasmax
achdekTneHoro KMH tuna | B umkne, MMa M ;

da mg
Cgp Mg —  TIOCTOSHHblE MaTepuana B ypasHeHun KCPT o =CyuKy* . mm/c, roe t— Bpewms, c,
Kt — KWH npwn cTat4eckom HarpyKeHumm, MMa M ;
JR(A)  —  Jgp-KpUBas COMPOTUBINEHWUS POCTY TPeLWHbI NMPK YNPYronnacTUYeckoM Harpy;eHu, 3aBucuT oT 0606-
LLIEHHOWM Harpysku P, nogpacTtaHust TpewwmHbl Al u Temneparypel T, kH/m;
Joodpo  —  3HaveHns J Ha J5-KpWBOW, Onpeaensiemsle COOTBETCTBEHHO B MOMEHT Hadana ctabunbHoro pocra Tpe-
LWKHBI 1 nocne cTabuneHoro nogpocTta TpewwmHsl Al Ha 0,2 mMm, kH/M;
Ed.
K, —  BA3KOCTb paspywenus, K, = 1—  MMau:
-V
- dlg | E
s —  MOoAynb pa3pbiea = GT’ H/M.
0.2

MpumeyaHue — HekoTopble XapakTepPUCTVKKM MaTepWUanoB [HanpuMep, UCTUHHAA avarpamma aedopMrMpo-
BaHWA o(g) N Jp-KpuBble] MOTYT GbiTb U3NVLIHAMU, €CAIN PacyeT NPeaernbHON ANNHBL TPELLWHBI BBIMOMHAKT € UCMONb30-
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BaHWMEM MHXXEHEPHLIX MeTo4oB MexaHukK pazpyweHus (MIMH u JIPH) unm oTcyTCcTBYET KOPPO3UOHHO-CTAaTUYECKNA poCT

TPelWWHbIl, OAna onnmcaHnAa KOTOPOro NCnornb3yrTCA KOHCTaHThI CSC’ mg, NO3TOMY MOTYT HE NPEAOCTaBNATLCAH.

B.3.3 VMcnonb3yemble B pacyeTax XapakTepuCTUKM MaTepuanoB AOMmKHbl BbiTb oueHeHbl Ha KoHel HCC ¢ yyeTom
BIUSAHUSA TEXHOMOMMM M3rOTOBMNEHUA 1 MOHTaxKa TpybonpoBOA40B, TEXHOMOMAM CBApkK, AedOopMaLMOHHOMo U TeMnepaTyp-
HOro CTapeHMUs B NMPOLIECCE AKCMTyaTauui.

B.3.4 KoHcepBaTMBHOCTE pacyeToB METOAaMW MEXaHWKW paspylueHus obecnevynmBaeTcs 3a CYET UCMONbL30BaHUSA
MUHUMATbHBIX 3HAYEHWIA XapaKTEPUCTUK MEXaHUYECKMX CBOMCTB M TPELUMHOCTOMKOCTM METanna npu pacyete npeaenb-
HOI AMWHBLI NOCTYNUPYEMO CKBO3HOW TPELLMHbBI U MaKCUMANbHbLIX 3HAYEHWIA XapakTepUCTUK MEXaHUYECKUX CBOWCTR Me-
Tanna npu pacyeTe Nnowann packpbiTUS TPELUMHDI.
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Mpunoxenue I
(pexomeHgyemoe)

PacueT BeNUYUHbI nogpactaHuA neq)eKTa npv UMKNNYeCKOM HarpyxeHuu

I"1 PacyeT npoBoaMTCS MPMMEHUTENBHO K Ha4ansHOMy aedexTy (a,, 2¢p), oXxapakTepusoBaHHoMy B 7.2.12—7.2.13
W cxeMaTudeckm nlobpaxeHHoMy Ha pucyHke .1 B BUAe NOBEPXHOCTHOW TPELUMHbI NONy3nAMNTU4eckon dopMel, pacrno-
NOXEHHOW C BHYTPEHHEW CTOPOHLI TPYOhI.

2 Llenbio pacyeta sABnaeTca onpeaeneHue BenuYMH NnoapacTaHna pasmepoB dedekra B rybuHy Aay v OnuHy
2Ac) 3a oauH HCC npu 3aaaHHbIX YCNOBUAX LMKMNUYECKOTO HarpyeHus.

.3 YcnoBua UMKNMYECKOTro HarpyeHua onpegenstoTca pasmaxom KMH tuna | (AK), koadbhmumeHTOM acuMmMeTpumn
uukna R v NpoaomKUTENBHOCTBIO HArPY»KeHUss — YUCnoM Luknos N.

2c

PucyHok .1 — MonyannunTuyeckas NoBepxXHOCTHAS TPELUMHA B CeYeHUM TpyBbl Ha BHYTPEHHEN NOBEPXHOCTH
OKPY)XHOMO CBaPHOTO LLUBA

"4 Pac4eT Benu4vHbl nogpacTaHua Aedekta B rybuHy Aay v AnuHy 2Ac, NpoBOAAT METOAaMWU NAHENHOW Mexa-
HUKWU paspyLleHns.

PacueT He NpoBOAWTCS, ECNW HE BbINOMHEHLI YCNOBWUS AN LMKIUYECKOro pocTa TPeLLWHbl B COOTBETCTBUM € 7.2.13,
KOrda 3apaHee M3BECTHO, YTO He3HAYUTENbHBLIM LMKNMYECKUM NoapacTaHueM HavyanbHoro Adedekta ¢ ycTaHOBMNEHHBIMU B
7.2.10 pasmepamun MOxHO npeHebpeyb.

da dA
5 CkopocCTb pocTa ycTanoCcTHOW TPELMHbI aN (1nn W) onpefenseTca 3aBUCMMOCTbIO OT AK Npu 3agaHHOM
3HayeHun R
dl m,
dN =G (AKeff) " npu ARt > AKiy(R, T), (1)

dl
rae o~ U3MepseTca B M/LIVKTT;

| — xapakTepHbln pasmMep TPeLLWHbI (Monyock a UNK Nonyock ¢), M;
C;, m;— xapakTepucTuku Matepuana, 3aBucALIME OT YCNOBUIA HarpyKeHns;
g
AK

)0,25

AKgpr = R

— paamax achcpexTuBHOro KWMH B umkne, MMa v ;

AK = Kijax — Kiin MW Koy < K, — paamax KMH tuna |, MMa /v ;

Kmax* MakcumansHoe 3HadeHue KMH B umkne, IVII'IaJr\T;

Kinin — MUHUManeHoe aHaveHve KWH B umkne, IVII'IaJr\?;

K, — KpuTu4eckoe 3HadeHre KVH (BA3KOCTb paspyLleHus), MMa M ;
R=K_ . /K __ — ko3ahduuyneHt acummeTpun yukna: 0 < R < 0,95;

min ' *max

AKy, (R, T) — noporosan Benu4uHa npu Temnepartype T, npu AK ;< AKy, UMKNMHYECKWA POCT TPELIVHbI HE y4WThIBa-
eTcs.

I.6 [lna umknoB HarpyxeHus, KoTopele xapaktepuaytoted K i, <0 (R < 0), nonaraiot, yto R=0 1 AK = K _.; ecnu

R=0,75, To nonaratot, 4to R=0,75 1 AK 5= 1,414 AK,
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I.7 3HadeHue AKj, paccuuTbiBaKOT No hopmyne
MKy = AKYY) (1-0,7R) r2)

rme AK\Y) = 6,5 MMaW npun T< 450 °C.

I8 PekomeHaOBaHHbIE pacyeTHbIe 3HauYeHna BenuunH Cy 1 m; Ana pacyeTa LMKNMYECKoro NoapacTaHnsa TPeLnHbI
B CBApPHbIX COEOUHEHWAX U3 YIMepoaMCThIX cTaneil M cranei aycTeEHUTHOro knacca Tuna 188 B ycnoBuax BozgencTemA
BOOAHOW (NapoBOAAHON) KNCNOpoAocoAepKalle cpenbl Npy Temnepatype Ao 350 °C npueegeHsbl B Tabnvue 1.

Ona obeckMcnopoXeHHOR BOAHON cpebl AoNycKaeTca NPUHUMaTL MEHee KOHCepBaTUBHLIE 3HAYeHUs koadduum-
eHToB Cp, my.

Ta6nwuuya N1 — PekoMeHOoBaHHbIE 3HAYEHWUA BENMYMH Cp U My

Knacc matepuana my Cpm/(MMa-m®5)mf
YrnepogucTble cTanu U UX CBapHble CoeguHEeHUs 3.1 1,5:10-10
INervpoeaHHble ctanu Tuna Cr-Mo-V, Cr-Ni-Mo-V 1 nx ceapHele 2,7 8,4-10-1
CcOeqUHEHNSA
XpOMOHUWKENEBbIE KOPPO3WOHHO-CTOMKNE CTanW ayCTEHWTHOrO 33 5,2-10-1
knacca 18-8 1 ux ceapHble coefJUHEHNsI

5, dl —11

MpumedaHune — YkasaHHble 3HAaYeHMA NCnonbayoT npyn 1077 = N = 107" m/umkn.

.9 3HadeHne KWH ana /-ro pexxuma HarpyxeHusa onpedenstoT Ans NocTyNMpYyeMon NOBEepPXHOCTHOW TPELLMHbI B
kparHux Todkax opoHTa A u C (oM. pucyHok .1, raoe Touka A cOOTBETCTBYET pocTy AedeKkTa B HanpasrneHnn Manon nony-
ocu, Todka C — B HanpasneHun BonbLoi nonyocK) no chopmyne

K=K +K} = (omfm +beb\/ﬂ)+(cfnfms +G§fbs)\/ﬁ , (.3)

roe KP — KWH tuna | oT pacnpeaeneHHbIX No TOMLUMHE CTEHKW CyMMapHBIX «MepBUYHBIX» HanpsikeHnin 6P (MemBpaHHbIx
O, M UBTMBHBIX Gp,) OT MEXAHUYECKNX Harpy3oK (CUM 1 MOMEHTOB),
K — KWMH oT ypaBHOBELLEHHbIX MO TOINLUMHE CTEHKM CYMMAapHbIX «BTOPUYHBIX» HANPsHKeHUR ¢° (MECTHBIX MemBpaH-
HbIX G5, W U3MMBHBIX G});
| — xapakTepHbIil paamep TpelLuHbl (my6bwHa a, gnuHa 2c);

fos T T Tps — TABYNUPOBAHHLIE TEOMETPUYECKNE (DYHKLWN.

Kmin

I.10 Pacyet paamaxos KMH ons i-ro yukna npoBogsaT Npu (PUKCUPOBaHHBIX 3HadeHuax R; =[ J C MCMonb30-
i

max

BaHWeM OTKoppeKkTUpoBaHHOW 3aeBucumocTh KH oT pasmepa pacTyulero gedekra.

BenuuumHbl AK(E;‘)), AR&)), AK(%), AR((C’)) ONA {-ro UuKna HarpyeHus onpeaenstoT U3 ynpyroro pacyeta HanpsekeHuin B
oTcyTCTBUM AedekTa.

BenuuuHel AK(”, AKL) — paamaxu KMH tuna | B Toukax A n C pacdetHoro gedekra (cm. pucyHok 1), BennyiunHbl
AR&)), AR({C’)) — KO3(h(PMUMEHTbl acCUMMETPUKM LUKMKNa B Toukax A n C.
I 11 PaccunTeiBatoT nogpocTsl Aedekta Aa; n Ac; 3a i-i LMKN

s
AKY)
(A)
B8yl o ——
(i \> ; (r.4)
(1 ~R! A))
Mg
Ak
(C)
AC' = Cf s
i (1 _R0) )0,25 . ('5)
(C)
Tekylwme pasMepbl pacyeTHOro gedpekra Ha KOHEL, i-LMKna cCoCTaBnsaT
a;=a;_q t+Ag, (r'6)
2¢;= 2¢;_ 4 *+ 2Ac; (r.7)
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[anee pacyeT NOBTOPSIOT, NMoKa He ByayT y4TeHbl BCe LMKIbI HArpy»eHusi 3a paccmaTpyBaeMblii Nepuog sKkeniya-
Tauuu.

I.12 PaccuuTbiBaloT NoapocTel Aedekta Aay U 2AC, Ha KOHEL Neprofa 3KCnyaTauum npu UMKNWYECKOM Harpyxe-
HUK, onpefenslTca dmHanbHble pasMepsl AedekTta (Aay, 2Acy) B Iy6BUHy 1 AnuHy

ay = ap + Aay, (r.8)

2cy = 2cH + 2Acy,. (r.9)

.13 B cny4ae, ecnv ans onucaHust ICTOPUK Harpy}KeHust B XpOHOMOMMYECKOM NOpsiAKe CROXHO chopMUMpoBaTh Lim-
KIbl HAMPYXKEHUSA U UX NOCNEA0BATENBHOCTL BLINOMHAT KOHCEPBATMBHGLIM pacyeT, NP1 KOTOPOM cHa4Yana paccMaTpuBatoT
LIMKNbI, Bbl3blBalOLLME YCKOPEHHbIM pocT fdedekTa no ypaeHeHuto (1), 3aTeM — nocrnenoeaTenbHO UMK, Bbl3blBalowue
HanMMeHbLIee NpupalleHne aedexTa.

"14 B pacuyeTe pocTa yCcTanoCTHON TPeLMHbl HE YYMTLIBAETCHA TOPMOXeHMe (YCKOPEeHKWe) pocTa TPEeLWH OT nepe-
rPY30K pa3nuyYHOro 3Haka, a Takke BCNeacTBME NepeceyeHns NMHWA cnnaeneHus cBapHbIX LBOR, HANMABOK, TPaHuL, crno-
€B B MHOTOCMOMHBIX MaTepranax.
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MpunoxeHue
(pekomeHgyemoe)

AHanus cTabunbHOCTH TPpewWwWnH

0.1 MeTogbl pac4yeTta

0.1.1 Ons aHanu3a cTabuneHOCTM NOCTYNUPYEMbIX MOBEPXHOCTHBIX W CKBO3HbIX TPELUMH WU onpedeneHns ux npe-
OenbHbBIX pa3MepoB NPUMEHRAIOT pa3nuyHble METOALI MEXAHUKW pa3pyLLeHUs, pasaeneHHble Ha ABa YPOBHSA N0 MEpE BO3-
pacTaHWs CNOXHOCTU NPOBEAEHWS TaKMX pac4eToB:

a) VimxkeHepHble MeToabl aHannaa nokansHon 1 oblen nnacTM4eckon HecTabuneHOCTU ceveHns Tpybbl C Tpeln-
HOW (KONNnanc HeTTO-CeYeHUs ), UCMOMNb3YIoLLIME TOMBKO NPOYHOCTHBIE XapaKTepUCTUKK Martepuana:

1) pacyet no metoay MINH;
2) pacyet no metoay J1PH;

6) MeTogbl ynpyronnacTM4ecKon MexaHWKM paspylleHWsi, OCHOBaHHbIE Ha MPAMOM BbIYUCIIEHWW UMW PacYeTHOW
OLEHKe yrpyronnactudeckoro J/T-uHterpana ¢ UCNOoNb30BaHWeM Jo-KpUBBLIX U UCTUHHLIX AuarpaMmmM AedopMUpoBaHNs
maTtepuana c(g) Npy¥ OQHOOCHOM PacTsKeHWUW, NO3BONSAILLMX YHeCTb CTabUNbHBIW AOKPUTUHECKUIA MOOPOCT TPELUMHBL:

1) J/ T-aHanu3sbl ¢ ncnons3oBaHuem npamoro 3D MK3-pacueTa;

2) MeTofb! oueHKn J-uHTerpana.

[.1.2 Bropoi ypoBeHb aHanwvsa, kak bonee TO4HbIN, cnegyeT NpYMeEHATE B Cny4Yae, ecnuv Nno pesynsratamM nepeoro
YPOBHA aHanv3a He yganock NoaTBepauTe Heobxoammele KoahduymeHTkl 3anaca.

Bribop ypoBHA aHanv3a v MeTofa pacdeta onpedensaercs Takke HanuynMem Mnu oTCYyTCTBUMEM BCEX HEOBXOAUMBIX
[O3HHbIX NO CBONCTBAM MatepuarnoB, aTTECTOBaHHbIX WX BEPUMULMPOBaHHbIX NPOrpamMMHbIX CPEACTB.

0.1.3 C ueneto onpedeneHnss HAaMMeHbLUKMX PasMepoB NOCTYNUPYEMbIX TPELLWH B KOHTPOMbHBIX 30HaX clegyeT
Y4WTBIBATE OCHOBHBIE TpeBoBaHWA, NpedbaABNAeMbIE K pacyeTam:

- npu NoboM ypoBHE aHannsa ctabunbHOCTM TpeLnHbl ucnoneayetca MPH — Haubonee HebnaronpuaTHaa Komou-
Hauwmsa Harpysok B pexxume HY3+MIH B cooteetcTBUn ¢ B.2.4—B.2.7 B coyeTaHun ¢ HWXXHUMMK ornbBatoLMMn CBOMCTBAMU
MaTepuanos CBapHOro CoedMHeHUs;

- ANs OOQHOPOAHBIX CBApHbLIX COEOMHEHWIA MCMOMb3YIOT NPOYHOCTHEIE CBOWCTBA OCHOBHOMO MeTanna, Aame B cny-
yae, Koraa TpellyHa NocTyNUpyeTca B CBapHOM LUBe (KOHCEPBATUBHO), U HKHAA orvbatowlas Jo-Kp1BOi 1 HauMeHbLLas
BA3KOCTb paspyLleHWsa Mo CBapHOMY COeAMHEHUIO (OCHOBHOW METans, MeTann Wea, OKONOLOBHAasA 30Ha);

- NPV MCMOMb30BaHWN METOAOB NEPBOrO YPOBHHA HE YYWTHIBAIOT CAMOYPaBHOBELUEHHbIE MECTHbIe HAanpsKeHus,
BKIIO4asA OCTaTO4HbIE;

- ANSA NNakupOBaHHBLIX U3HYTPK TPY6 HE YYWTEIBAIOT TOMLUMHY HAnnaBKy.

0.2 UHxxeHepHble MeToabl

0.2.1 O6wme TpeboBaHUA

0.2.1.1 K nepeomMy ypoBHIO aHann3a ctabunbHOCTU TPELMH OTHOCUTCA rpynna BepUthULMPOBAHHBIX MHXEHEPHbLIX
METOAOB MEXaHWKM pa3pyLUeHUs, KOTopas MOXET ObITb MPUMEHEHa TONBKO ANA TpyOoNpoBoaOB, M3rOTOBMEHHBLIX M3 CTa-
neii, obnagarLLmx BbICOKUM COMPOTUBNEHWEM XPYNKOMY pPa3pyLUEHUI0 N HaXOOSLMXCA B BA3KOM COCTOSIHWMW NMpW pac-
4eTHoit TemnepaType (BennumHa KCV He meree 80 [Ix/cm? B MCXOOHOM COCTOSIHMM W/ He MeHee 60 Jx/cM? Ha KoHeL
CpOKa OLEHKM).

[.2.1.2 UHxeHepHble METOOLI pacyeTa He TpebykT NonyyYyeHus ¥ ONUcaHWA guarpamm 4edopMUpoBaHnUsS G(e) u
Jp -KPUBbIX, AOCTATOYHO pacronarath (HakTUYECKMMU UMK NPOEKTHLIMI AaHHBIMIW MO TaKMM XapakTepucTUKaM, Kak npeaern
TeKy4ecTh R, o 1 Mpeen npo4HocTn Ry,

0.2.1.3 MNpwu pacyeTe npegenbHOro cOCTOAHUA TPYObI C NOCTYNUPYEMON TPELLMHON B Ka4eCcTBe pac4eTHOW XxapakTe-
PUCTVKM MaTepuana Ucnomns3yeTcs XapakTepucThka NNacTUYeckorn HeCTabUnBHOCTY (MNU HANPSHKEHWE TEYEHWS ) MaTepu-
ana oy, onpefenaemas kak BenuunHa mexay R , U R, npu pacyeTHol Temnepatype (R,g, < 07 R,).

BenuuuHa 6;3aBnCcKT OT TuNa MaTepuana, MeTofa pacyeTa, Op1MeHTaL MM TPELLMHbL: nonepeyHas (KonbLlesas) unm
npogonsHas (ocesas).

0.2.1.4 [anHble MeToObl pacdeTa npenenbHbIX COCTOAHWIA UCNOMNb3YKT TONBKO «MEPBUYHBIE» MeMBpaHHbIE U 13-
rMOHbIE HANPSXKEHWUS U HE UCMOMNb3YHT «BTOPUYHLIEY CAaMOYypPaBHOBELUEHHble HanpskeHns [cm. B.2.9 (npunoxeHue B)].

KOMMNOHEHTLI pacTArvBaoLLMX HAMPSHKEHWIA, HOPManbHLIE NONepeYHOMY CEYEeHUI0 TPYOLI C TPELLUWMHOW, onpenensoT
13 KOMBMHALWMW HANPSXKEHWA G, U G, K KOTOPBIM cneayeT Ao6aBuTh HANPAKEeHUe KOMNEHCALUN G, OT TENoro pacluvpe-
Husi TpyBonpoBogos (B 3anac).

0.2.2 Npaman Tpy6a c KONbUEeBOW TPELLWHON

[.2.2.1 Pacyet BbiNonHAeTca Ana TpyObl ¢ KOMbLEBOW CKBO3HOW (CM. PUCYHOK 1) UMK NOBEPXHOCTHOW TPELLMHOM
(cm. pucyHok [1.1), noasepeHHoM KOMBUHMPOBAHHOMY HarpyeHWio pacTarmsarollmm yeunmem N, 1 narubarowmm mo-
meHTOM M,. OBLiee MemBpaHHOe HaMNpsMXeHWe G, U HanpsxeHne uarmba oy, AeNCTByOllee B OCEBOM HanpasneHun no
HOpManu K NNockocTh ocnabneHHoro CeYeHUs ¢ TPELLWHEL, PACCYUTLIBAKOT No hopMynam
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NZ
Om="F% (a.1)
o My 5
e (0.2)

roe F — nnowage nonepeYHoro ceveHus Tpybel Bes TpeluHs;
Wy, — mMoayne conpoTMBNEHUs 1arnby nonepeqHoro ceveHns Tpyobl.

Mpwn pacyeTe cunbl N, 1 uarubatollero MomeHTa My MCMONbayeTca KOMBWUHALMA Harpy3ok OT OaBreHus, Beca W
TemMnepaTypHOI Harpyaku.

[.2.2.2 Pacuet lNIMNH no metogy MP-125

MpeaenbHbLIR pasMep CKBO3HOW TPeLMHbl ONpeaensaeTcs no YCrnoBUD HACcTynneHus obLuLei nnacTndyeckoi HecTa-
BMNBHOCTN cevyeHus TpyObl C TPELMHOW (KONnanc HeTTo-CeYeHus Ha pucyHke [.1a), NoBepXHOCTHOW TPeLlMHbl — Mo
YCMOBWIO HACTYNNEHWS NOKanbHOW NNacTUYeckol HecTabUNbHOCTU NEPEMBIYKA MEXAY NOBEPXHOCTHLIM AeheKTOM U Ha-
PY»KHOW NOBEPXHOCTLIO TPYOBI U3 CNeaylowmX YpaBHEHWIA:

- obwasn nnactuyeckast HecTabuNbHOCTb!

B ae]
G, =0¢|1-2———— :
m f( i (0.3)
b
= arcsin %—Sln9+2~6—b<—2R ; (0.4)

- nokansHasa HecTabuneHOCTb (pa3pbiB NEPEMbIYKN):

Om = Of (kf —%(va)} : (0.5)

1+ 5
- O . _ 2R _1 6
B = arcsin 2o, T Tk | (A.6)

(2¢)
k,_1—%, (0.7)

2t a\!

G,,_1+E(1—?J , (0.8)

roe a — rnybuHa TpewmHbI;
{ — TOMLWMHA CTEHKK;
R — cpegHui paguyc Tpy6bl;
[} — yron, xapakTepu3yoLwuii NONOXEHUE HENTPANBLHOM OCK.
HanpsikeHue Te4eHns NpMHUMAIOT paBHbIM o¢ = 0,42(R, + R 5).
0.2.2.3 Pacyet JIPH no metogy KWU
CornacHo koHuenuun JIPH npegnonaraeTtcs, YTO BSA3Koe paspylleHWe TpyObl C KOMbLUEeBOW NOBEPXHOCTHOW WIv
CKBO3HOWM TPELUMHON, XapakTepuayroLlencs yrnoBsiM pasMmepoM 26 1 rmyBuHoi a, npoucxoauT nokansHo (pucyHok [.16)
npu cnegyoLweM yCrnoBuu:

KaOm + KpOp, = O . (0.9)

3neck koaphMUUEHTEI k, U K, ANS pacTATMBAIOLLUX G, U U3MMBHBIX G, HAaNPsKeHWH COOTBETCTBEHHO NpeACTaBns-
I0TCA B BUAE 3aBMCMMOCTEN OT PasMepOB TPELUWHbBI U FEOMETPHIK 0CrabneHHoro ceveHuns:

6 sin26 2sinBd
1-f| —+ - cos o
T 2n T

ks = ' (4.10)
. . 2
(1_1,9) 1_f[g+3|n28)_f2 2sin“ 0
T T 2n 2
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f5|n9+(17f9)cosoc
T b

%= 0 0 sin20 2sin?0 | Sty
(1—f—)[1—f{—+5'” )—fz =0 ]
T T 2n T

O,S(Rm + RpO.Z) ANs ayCTeHWUTHbIX CTanen,

R, AnA NnepnuTHbIX cTanen
roe oy =

f=a/t— oTHocuTenbHaa rmMybuHa NOBEPXHOCTHOW TPELLMUHEI;
o =0 ana Todkn A Ha pucyHke B.1 (pacnpoctpaHeHue TpeLUWHbl B HAMpaBneHW TOMWKUHBI) NS pacyeTa foKansHOM
HecTabuneHOCTY;
o=0 ana Toukm B Ha pucyHke B.1 (pacnpocTpaHeHne TPeLnHbl B OKPYXKHOM HanpaBneHuy) ana pacyerta rmobansHon
HecTabuneHOCTY;
26 — yrnoBon pasMep TpeLuMHbl anvuHon 2c¢ (6 = c/R).
ObnacTb NnpumMeHeHus ypasHeHun (0.3) —(0.8):
-0+pB=nwu 0=<P=<n/2npn KOMBUMHUPOBAHHOM HArPYXEHWUM;
-20<smnpu o, =0wummnpu o, =0.

a
B —

~—] —
— —
— ==
1 e —if
R E— —
~—] —
Oy +—] —
r— —
— —*
B —— JR—
— —)
- . e —
——] —
] s

-— — M,

B — My
— —
e JR—-
1 —pna PR
— —
—-—Gf —=
—e —
= | = W |

a — koHuenuwusa MNH 6 — koHuenuua JIPH
PucyHok 1.1 — lNpenenbHoe cocTosiHne cedeHusi TpyObl C OKPYXHOM TpeLuuHOW

0.2.3 Mpamaa Tpyba c oceBon TpeLMHON
[.2.3.1 MNpwu HarpyxeHun NpaMoi TpyBObl ¢ 0CEBONA TPELUMHOW BHYTPEHHUM AaBrneHUeM p (CM. pUCYHKM 1—3), mem-
GpaHHOe HanpPAXEHWe G, ECTb OKPYXHOE HanpsKeHne, NeNCTBYIOLWEe No HOPManW K NMOCKOCTY TPELLWHbI:

—= (4.12)

roe R; — BHYTpeHHWiA paguyc Tpybei;
[ — TomnwMHa CTEHKM.
0.2.3.2 MNpenensHyo AnMHY NPOA0NsHON CKBO3HOW TPELLMHBl 2¢ UNW NOBEPXHOCTHOW TPeLUuHEl (pasMepamu a, 2c)
paccyMTbIBAIOT C MCMOMNb30BaHWEM METOAO0B TEOPUW NNAacTUHECKON HeCcTabunbHOCTK NO CReayoWnUM ypaBHEHUAM:
a) Metog BMI pacyeTa rmo®ansHoi HecTabunbHOCTA

_ 5

G T

(8.13)

roe o =max| R.q5, R 17_12. Re02
ne Of p0.2: Npo.2| b ) R

m

M = M; nns ckBO3HOW TpellWHbl, rae M, onpegenatoT no popmyne

M —1,1+161ﬁn n0<-2% <10 (0.14)
t d Rt p *ﬁ* ) .

M= MP 0117 NOBEPXHOCTHOW TPEeLUMHEI, rae M{O onpeaensoT rno qopmMyne

_a
tM
M, = L (0.15)

a2
t
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roe a — rnybuHa TpeLLvHbI;
R — cpeaHuii paguyc Tpy6hl.
6) Metog MP-125 pacueta rnobanbHOM 1 NoKanbHON HECTabWUIBHOCTH

Gm:k?‘ofﬂ' (,D,16)

roe o,=042(R,,, + Rpo_z) ANs YrnepogucTeIX U ayCTEHWTHBIX cTanen (B 3anac);
- rmobanbHas HecTabunbHOCTE CKBO3HOM TPELLWHBI:

1 N _
ki = 7oun =1 — npw pacyete rnobanLHON HECTaBUNLHOCTU CKBO3HON TPELUMHbI;
t
1 - -
ki = 7o v =1 — npu pacyeTe rmobansHoN HeCTabUNBLHOCTY NOBEPXHOCTHOM TPELLUHGI;
P

01
ke =1- = M= R—m—{R—m—‘IJ- (1- kf)o‘z .roe G, = 1+£(1—EJ — NpW pacyeTe NOKanbHOW HecTabumnb-
G, Of O G t
HOCTU NOBEPXHOCTHOM TPELUWHBI;
B) Metog MPA pacyeTa rnobansHoOn 1 NokanbHOW HecTabunbHOCTH, YYMTEIBAKOLWMWIA BENUYMHY YOAPHOW BA3KOCTU
KCV npwu pacyeTe:
1) rno6aneHON HecTabMNbHOCTU CKBO3HOW TPELLMHbI:

o 2 3,1EC,n
o, = ——arccos|exp| —=—||: AT
"W [ ( Soct (B17)
2) nokanbHOW HeCTabUNbHOCTU NOBEPXHOCTHOW TPELUMHbI:
3,1EC
O = ¢ arccos exp ——z"n ) (0.18)
Mp ZCGf

O,S(Rm + Rpo_z)nnﬂ YrnepoaucTblx cTanein
rae oy =
0,42(Rm +Rp0_2),D,J'IF| ayCTEeHWUTHbLIX CcTanewn;

E — mopynb ynpyroctu Matepuana;
C,— ygdapHas BadkocTe KCV no Wapnu, Dox/em?;
Mp n M, — napameTpbl hopMbl TPeLLMHbI onpedeners! B [1.2.3.2.
0.2.4 OTBOoA rHYTbLIA C NPOAONLHOW TPELWMHOMU
0.2.4.1 Ins oTBOAOB rHYThLIX U CBAPHbLIX KOMEH CO CKBO3HOW NPOAONbHON TPELWMHOM N0 BHYTPEHHEMY WA HaPYXKHO-
My 06Boay (paguycy KorneHa) npefdernsHble AMuHb TPELLUWH PaccUnThIBakT no dopmMynam:

MGoq, = o (0.19)
5 J1, 718+2,1371 "% —0,05691 4 BAOMNbL BHYTPeHHero obsoaa (11.20)
JO,736 +1,285%% +0,0276) BOOMb Hapy»Horo obeoaa,
. c
A =—, 21
4R (0.21)
o= 042(R,, + RpO.Z) . (0.22)

O6nacTs NpUMeHnMocTu A '< 6,2. MpakTudeckoe orpaHnyerue 2c < D Ans TpeluuHbl BAONL BHYTPeHHero obsoga
(paguyca) u 2¢ < 2D ana TpelmHbl BOoNL Hapy»Horo o6Boda (paguyca), rae HapyKHbld D — guameTp koneHa.

30echb OKpYKHOE HanpsKeHue Oqy ONPEAENACTCS Kak CPeaHee NO TOMLMHE CTEHKM mMemOpaHHOe HanpsikeHve o,
B LUEHTpanbHOW YacTy KoneHa oT AEWCTBUA AABNEHUNA M U3rnbaowmnx MOMEHTOB.

[0.2.4.2 MNpw HEBbINONHEHWW YCMNOBUIA NMPUMEHUMOCTU AaHHBIX YPaBHEHWUI cnedyeT MCNoMnb30BaTk YpaBHEHUA AN
npamoi Tpyobl (cm. [0.2.3.2), KoTopble MOryT ObITh TAKKe MCNONb30BaHbLI AN pacyeTa CKBO3HOW TPELLMHBI, PacnonoXeH-
HOW Ha BOKOBOI YacTX KoneHa 1 pacyeTa NOBEPXHOCTHbLIX TPELLUMH.

Bonee TouHbLIM aHann3 NpegnonaraeT pacyeT HanpsxeHWr ¢ ucnone3osaHnem 3D-MK3-pacyeta ¢ onpeneneHuem
J-uHterpana.

0.3 Metop J/T-uHTerpana

[.3.1 Bropas rpynna MeTogoB ynpyronnacTnieckon MexaHWKW paspyLUeHUs, OCHOBaHHas Ha pacyete J /T-uHTerpana
C UCNOMNb30BaHWEM UCTUHHBIX Auarpamm aedopMupoBaHns Matepuana o(e) U Jg-KpUBbIX, NO3BONAET Hambonee TOYHO Bbi-
MOMHWTL PacyeT CTabUNBHOCTY MOCTYNMPYEMBIX TPELWH C YYETOM YCTOMYMBOIO JOKPUTMHECKOTO NOAPOCTa TPELWMHEI.
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[.3.2 [Ona pacdeTta ynpyronnactuyeckoro J/T-MHTerpana Wcrnonb3ylT YWMCMNEeHHble MEeTodbl Ha OCHOBE MPAMbIX
3D-MK3-pacueTos.

Pacyet J-uHTerpana gns npsameix Tpy6 ¢ TpeLlMHaMn Npy pasnuyHbIX BUOAAX HArpyeHus MoxeT BbiTb Takke Bbl-
MOMHEH C MCNOoMb30BaHWeM pa3paboTaHHbIX BECOBLIX (DYHKLMIA ANA pasnuyHbIX gnarpamm gedopMupoBaHMa matepuana,
NpencTaBneHHbIX B CNPaBoYHON NUTEPATYPE, a Takke C MCMOoMb3oBaHeM aHannTUYeCcKUX METOAOB.

[.3.3 AHanuz cTabunbHOCTU TPELUWMH BbINOMHSAOT NyTEM CpaBHEHWUS pacyHeTHbIX 3Ha4YeHWI J-UHTerpana unv mogyns

aJ,

I
paspbiBa Topp = %T C [OMyCKaeMbIMI 3Ha4EHUSIMM BA3KOCTW Pa3pyLLEHNS!, ONPEAENSEMBIMU MO J5-KPUBBIM Ma-
o Ogp
dJ E
Tepuana unu T,y = (—R i
dl 65.2

[.3.4 MNpouegypa onpegeneHns ynpyronnactTuyeckoro J-uHterpana Ansa Tpybbl ¢ xapakTepHbIMW pasmepamu Tpe-
WWHbBI [ (a: c) npu KOMGMHlApOBaHHOM Harpy>keHu 060BLEHHOR HArpy3Kkoin P cBoAWTCSA K pacyeTy ero ynpyrow J,, n nna-
CTUYECKON cocTaBnsloLei J,, no dopmyne

J=Jy (P + Jp,(P,I), (0.23)
K2 (1 L v2)
—F
K — KWH Ttuna |, paccunteiBaemelin no gopmyne (I.3);
E — Moaynb ynpyrocTu,

v — KoadpchuumenT MNyaccoHa.
[.3.5 3HayeHue J-uHTerpana onpenensioT U3 BblpayKeHusi

rae Jo =

5 .
Ee 1o o
J=JI+J!=J.‘ ref+_[ ref] ref : (0.24)
‘ 8 ¢ ref 2 Gp.2 Eeref

TO€ Erof = €g) F € = Egpup(Opgr) — CYMMapHas pedpepeHcHasn fedopmaLus, COOTBETCTBYIOWAn PeepeHCHOMY Hanpsike-
HUIO G, OT MEXaHMYECKUX Harpy3oK Ha auarpaMmme OedopMUpoBaHWA MaTtepuana ofg)
npyu 04HOOCHOM pacTsKeHWW ANs pacyeTHOW TeMnepaTtypel (cM. pucyHok [1.2).
[.3.6 VMcTuHHY guarpammy aedopMUpOBaHWsl maTtepuana o(g) Npyu OQHOOCHOM PAaCTSKEHWM annpoKCUMUPYHOT
CTEMNEHHOI 3aBUCUMOCTLIO

n
a=3+a0—°{1] , (0.25)
E E _GO
roe o, gy, Gy, N — MapameTpbl annpoKcMMaLKM1 AuarpaMmbl AeOopMUpoBaHUsa MaTtepuana npu oAHOOCHOM pacTsiKeHU

o(e); TMNWYHOE 3Ha4YeHMe Nokasatensa AeopMaLnoHHOro YpovHeHnsa n ans ctanen ot 2 go 10.
B kavecTee 6a3nCHOTO HaNPsXeHWs G 0OLIMHO MPUHUMAIOT YCNOBHbLIA Mpefen TeKY4ecTH o ,, TOMAA Npu 6 = G,
So %o %o
obwasa gechopmaunsa € = E(1+ Ot) , rge = = €g) — ynpyrasa gechopmauus, (IE = £, — nnacTuyeckas aedopmauus,
paeHana 0,002 npn 0. =1 1 65 = 6 5.
[.3.7 3Ha4eHns pechepeHCHOTO HaNPSKEHNA G, ¢ PACCHMTLIBAIOT MO dopMynam:
- CKBO3Has KonbLieBas TpelumHa B Tpybe

2 2
Sb , 1% ( 32 )
3 +J9+zom(1 l)
(1-2)?
roe o, M G, — COOTBETCTBEHHO 0blee MeMBpaHHoe 1 M3rMbHOe HanpsKeHWe OT MPUITOKEHHBIX MEXaHUYECKUX Harpy3oK
(OaBneHwve, cuna, MOMEHT);
2 2
TE(RD *Rf )
t
2—— |- Rpt- (2w -6
( Ro] ot (2w - 6)

Y= aI’CCOS[Slzie) .

(4.26)

Orer =

zZ=

)

[
A=—;,
R
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a4
Og
&gy Epi
g )f_) 3asucumocts (0.17)
Crgr | [ /
Sp
pl
R | Bel ,M B ot |
'pe !
E
y .
| | :
00 80 P £
— raf
“E

PucyHok [1.2 — WcTuHHana anarpamma aedopMMpoBaHus Mmatepuana o(g)

c
6= 7~ Nonyyron pacTeopa TpeLuukb ANUHOR 2¢, B pag;

c, t — COOTBETCTBEHHO MOMyAMHA TPELUMHbI U TOMLWMHA CTeHKW;
R;. R, Ry — BHYTPEHHWI, CPEONUHHBIN U HAPYKHbIN paauyc TpyoObl.
6) ckeo3Has NpoaonkHas TpelluuHa B Tpybe oT AeiicTBUA MeMBPaHHOro HaNPSKEHNs G,

2
Grop = G,y /1+1,05% _ (0.27)
]

[.3.8 MNpeaensHyo ANVHY TPELLWHLI 2G, PACCYATLIBAIOT MO KPUTEPUIO MIIACTUHECKON HECTABNUIIBHOCTM C UCTIONbL30-
BaHWEM BEMUYMHbI PedePeHCHOro HanpaxXeHnsa o ., na choopmyn ([.26) unn (0.27)

Cpef = Op (0.28)

roe o= 0,5(cg 5 + 0g) — HaNpsKeHWe NNacTUYecKol HeCcTabUNBEHOCTU MaTepurana.
BmecTo 3Ha4eHWit G » U G OOMYCKAETCA UCMNOMNb30BaTh MUHUMATbHbBIE TAPAHTUPOBAHHLIE 3HAYEeHUA Rp0.2 nRk,,.
[0.3.9 MNpeaensHyo 4NUHY TpeluHel [, = 2¢, nog AecTBreM NpunoxeHHon 0606LEeHHON Harpysku P ¢ UCnonb3osa-
Huem J/Jg v JIT NoaxoaoB paccHUTLIBAKOT MO KPUTEPUAM:
- cTparvBaHws TpeLuMHbl:

HP, 1) =d;=d,; (8.29)
- cTabunbHOro nogpocTa TpelmHbl Ha 0,2 MMm:

J(P, 1) = Jy 5 (A= 0,2 mm); (0.30)
- YCTOM4MBOIO POCTa TPELUMHBI:

J(P, 1) = Jg (Al); (0.31)
- Nepexoda K HecTabunbHOMY POCTY TPELUMHbI:

oJ(P.1,) dg

o ™ Tappl = Tmat (.32)

- HeCTabWunbHOro pPocTa TPeLUHbI:

J(P.ly) ddg

—5 > "M Tappr= Tt (0.33)
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3oeck J(P, 1) = Japp, = Japp,(Papp,, /) — 3HaveHwe J Ang TpewuHsl pasMepom / nog OeMCTBMEM MPUNOKEHHON Ha-
rpy3ku P, paccuntblBaoT No ypaBHeHuto (0.24).
J; — xapakTepucTuka matepuana, onpegensemas no Jo-KpUBOW B MOMEHT Havana ABWKeHUs TpeluHbl (0BbIYHO

2
e

Jg o =Jp (A= 0,2 MM) — xapakTepucTiKa CONPOTUBNEHNA PA3PYLIEHHIO HA Jo-KPMBOI NMPK HaYansHOM CTaburbHOM
nogpocTe TpelMHbl Ha 0,2 MMm.

BenunuumHa Al, ons Kotopon BeinonHATeA yenosua dopmyn (0.31) — (0.32), cooTBETCTBYET NpeaenbHoMy AOKpU-
TUYECKOMY NOAPOCTY TPELLUHBI.

KpuTepuii cTabuneHOCTM NOCTYNMPYEMOW TPELLMHBI, ANS KOTOPOW paccuyuTaH Japp, npv 3aaHHbIX YCNOBUAX Ha-
TPY>KEHUS, UMEET BUL,

Ji=d,, e Jg =

Tapp.‘ < Tt (0.34)

A.3.10 MpunoxeHHoe sHa4eHNe MOAYNs paspbiBa T, 1 XapakTepucTvka COMpOTUBIEHWsI MaTepuana nnactu4e-
cKoMmy pa3pbiBy T, ONPEAEnsoTCA HAaKIOHOM KpUBLIX J 1 fQ-KpMBbIX 13 BbIPAKEHNIA:

E appi

P - Il :

appl 65 ol (nui 35)
E dJ

Tmat === ([1.36)
So

roe o, — BasucHoe HanpshkeHWe Ha UCTUHHOW Auarpamme o(g) cornacHo annpokcumauui (0.25) Ha pucyHke [.2.

B cooteetctBuM ¢ ypasHeHuamu ([0.32) n ([.35) nocne AOKpUTUYECKOro NOApOCcTa TPELWWHbl Ha BenuynHy Al npe-
AenbHbIA pasmep TPeLWHbI ¢, COOTBETCTBYHOLMIA TOYKE KacaHWsi pacyeTHOW Kpueoit J (P, /) ¢ Jp-KpUBOW, onpeaenstor B
TOYKE NepecevYeHn KpUBbIX Tapp, N Tpa (CM. prcyHok [.3).

0.3.11 Ona aHanu3a cTabunbHOCTM TPeLWMHbl U onpefeneHns npeferbHbiX pasMepoB TPeLunH ¢ y4eTOM YCTOW-
YMBOTO AOKPUTWHECKOrO MOAPOGCTa MOrYT MPYMEHATLCA Kak CTaHOApTHbIE Je-KpMBbIE, Tak U MogMduuMpoBaHHbie Jy 1
Jyrkpusele.

J-uHTerpan JuHTerpan
1 1
JerkpuBan Timet
Oanactb Tapp,
HecTaGUNBHOCTH
Touka
HecTabunsHOCTU

Touka HecTabuneHOCTH
npegeneHbIi J-MHTerpan

Py<Py<Py g
O6nacts
HeCTabMnNbHOCTH
OBnacte
cTabunsHoCcTU

Moaynb pa3pbiBa 7p,an Tapp,

0 b I OnuHa TpeLLIHHbI—l

Pucyrok [1.3 — MnniocTpaunsa cTabrunbHOro pocTta TpelnHbl Ha auarpammax J/dg v J;'Tapp!
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MpunoxeHue E
(pexomeHgyemoe)

OﬂpE,D,EHEHVIe pa3mepoB BbISBNSAEMOM TPeLWnHbI Te4Yn

PacyeT pasmepa NocTynypyemoi no pacxody CKBOSHOW TPELWHBI ANTMHON 2C; , NPpY 3a4aHHbIX napameTpax Temnno-
HOCUTENS, XapakTepucTnkax Matepvana v Harpyskax B pexkume HY3 (100 %-Has MolHOCTL) BKNoYaeT B cebs Tpu atana:

- pacyeT nnoLaamn packpelTUA CKBO3HOW TPELLMHBl A B 3aBUCMMOCTU OT €€ ANWHEI;

- pacyet pacxofa TennoHocuTens Q yepes NnoLlagb UCTeHeHUs A;

- onpefeneHue AnuHbI TPeWUHbI 2¢; b, o6HapyxuBaemoi no pacxody Q;p = ng-Qy, kak obpartHoli gyHKUMM pac-
xofa Q v nnowanmn ucteveHua A.

E.1 PacueT nnowann packpbITUS CKBO3HOW TPeLiUHbI

E.1.1 PacyeT nnowaaun packpbITUs TPELLMHBI BEIMOMHSIIOT C UCMONL30BaHWEM:

- Bep11LMPOBaHHbIX UHXEHEePHbIX MEeTOAOB YNPYronnacTU4YecKon MexaHuKM pa3pylueHus, paspaboTaHHbx Ans
TOHKOCTEHHBIX TPYG/UMNUMHAPOB;

- yncneHHblx npouenyp MK3 ans nobeix reoMeTpuin, BKIKOYaA TONCTOCTEHHLIE TPYBLI Manoro anameTpa.

[ns TpyBonpoBoAoOE KOHTYpa TEMNOHOCUTENS peakTopa PEKOMEHOYETCS MCMNONb30BaTh METOLL! U3 NEPBOW TPYNMbI.

E.1.2 Pacyet nnowagn packpbiTUs TPeLUMHbl BbINOMHAT And pexuma HY3 ¢ ucnoneb3oBaHWeM MakcUManbHbIX
3HaYeHW NPOYHOCTHBIX XapakTEPUCTUK OCHOBHOIO MeTanna unu metanna wea. [pu nx oTcyTcTBUM 4ONYCKAeTCs NCNoMb-
30BaTb 3HA4YEHUs XapaKTepucTUK Rp0_2 v R, Ana 0CHOBHOrO MeTanna, npueeaeHHbIX B [11], ¢ noBbILWAOWMM KO3 dULK-
eHTOM 1,2. Y4YuUTheIBAIOT TOMLUMHY CrOSA Hannasku (B 3anac).

E.1.3 He yunTbIBaIOT UCXOAHBIE CAMOYpPaBHOBELLEHHbIE OCTaTO4YHbIE HaNPSKEHWS B CBapHbIX LIBAX, He NPOoLUeaLLInX
TepMoobpaboTky 1 A0 NOSBMEHWSA CKBO3HOW TpeluHbl. Mpy NOABNEHWX CKBO3HOW TPELUMHBI, EACTBOBaBLUVE MO TOMLMHE
CTEHKM OCTATOMHbIE HANPsXXeHUs cHuMatoTces ¢ BeperoB TPELWWHEI, a8 BIUSAHWE nepepacnpeaenetHbiX OCTaTOYHbIX Hanps-
XeHui B ocTaBluemca 6e3gedekTHOM Ce4eHUM CBapHOro LIBa Ha UCKPUBMEHWE 1 pacKkpbiTue Geperos CKBO3HOM TPELLUHBI
He3Ha4YMTenbLHO W NepekpbiBaeTcs BBeAeHHbIMW KoadbduLuMeHTaMmn 3anaca.

E.1.4 Nnowaab packpbITUa CKBO3HOW TpeLUnHbl A ABNAeTcs yHKUMEN NPUNOXKEHHBIX HANPSKEeHWA, ANUHEL U dop-
Mbl CKBO3HOI TPELLMUHbLI, reOMEeTpUK TPpYObl M MEXaHWYECKNX XapaKTepCTUK OCHOBHOIO Metanna.

E.1.5 MNnowaab packpbiTUA CKBO3HOW TPELWWHBI ONMHOW 2¢ B TpyDax nog AeWCTBMEM MPUIIOXKEHHOTO K NIOCKOCTH
TPELYMHBI HOPMATTEHOMO HANpsXeHWs S, B pexume HY3 BeINONHAIT no dhopmynam:

A= a(l)y(s) A, (E.1)

noc Geqv 2
=—=754 5 %
Ao =5 [ = } E2)

roe Ay — nnowlaie PackpbiTUA CKBO3ZHOW TPELLMHbLI 3NNUNTUYECKOR hopMbl ANMHON 2¢ B GECKOHEYHOI NnacTuHe nog Aen-
CTBMEM 3KBUBANEHTHOTO HANpsKEHUA G onpegenseMoro Kak cpefiHee 3HadeHue NpUNoXeHHbIX No TonwmHe
CTEHKN MEMOpaHHLIX HaNpaXKeHWIA;
8 — BenuuMHa packpbiTua Beperoe TpelwmHbl (cM. pucyHok 1);
E — mopyne ynpyrocTy;
o(A) — napameTp Tpy6bl, 3aBMCALLUIA OT OPUEHTAL MM CKBO3HOW TPELUMHBI:
- 0518 0CeBbIX (MPOAOIBHBIX) TPELLWH

eqv:

a(h)=1+0,11+0,16)2, ecrm L = 8 (E.3)

npu G, = S =iom = il (E.4)

- ANS KOMNbUEBLIX (MONepeyHbIX) TpeLuH

a(r)=y1+0,117602  ecrm A< 5 (E.5)

S,=6,,* 0, (E.6)
025 ¢

roe h:(12(17v2)) ﬁ;

p — paboyee gaBneHue B Tpybe;

R, R; — COOTBETCTBEHHO BHYTPEHHWIA U CpeaHWIA paaunyc Tpybel;
t — TonLMHa CTEHKM,

¥(S) — nonpaeka Ha paamep NNacTU4ECKOW 30HbI:

npu Ggg, =

3

_1-s
v(s)= el (E.7)
30
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1 (o
w5
nnn
2\15 2\15
S S
=192 b 22
v(s) [ 4 2] {2] (E.9)
O
npu s:% (E.10)
f

rae o= E),%.')(IR"DO_2 i)

E.1.6 PacyeT nnowagn packpbiTUa NpodoribHbIX TPELWWH B KoreHe BbiNonHsawT no dgopmyne (E.1), rae Bmecto
MEMOPAHHOrO HaNPsHKEHNA S = G, UCMONb3YIOT AKBMBANEHTHOE HANPSXKEHWe Gy PABHOE CPEAHEMY 3HAYEHUIO OKPYX-
HbIX HaMPAXEHUIA Ha BHYTPEHHEN W HapYKHOW NMOBEPXHOCTK CTEHKM KoreHa. [NapameTp o) paccumTeiBaloT nNo hopmyne

Otf:_w (7\‘)
B(2)

Oy (1) =1+0,1810+0,5234% npy A < 5;

a(d)=

(E.11)

C
VRt
1) 1292-0,0831-0, 053512 +0,0116A°, Boonb BHYTpeHHero o6Boaa
0,860 —0,0143A +0,0412A2 — 0,00477\3, BOOMb Hapy¥Horo obeoga.

E.1.7 o pe3yneratam pacyeta CTPOAT 3aBUCMMOCTb NIolann packpelTUSA TPELLWHbI OT ee AnuHel A = f(2c¢), koTo-
pylo 3aTeM WCNOMb3YIOT ANA OnpedeneHus pacxona TENNOHOCUTENs Yepes Nnowanab UCTEYEHUS.

E.2 OnpepeneHne pacxoga patoyen cpedbl

E.2.1 O6wme TpeGoBaHunA
E.2.1.1 PacueT pacxoga TennoHoCUTeNs Yepes3 NoCTYNMPYEMYH CKBO3HYHO TPELUWHY BbIMOMHAKT AN napaMeTpoB
cpenpbl W YCIOBWIA Harpy»eHus, COOTBETCTBYIOLWNX pexumy HY3, ¢ ucnons3oBaHWemM COOTHOLLEHUSA

Q=q-COA, (E.12)

r0e g — WHTEHCUMBHOCTb Te4M (YAEnbHbIA MAacCoBLIN pacxon Yepes eauHNULY NMoLagn UCTEYeHNs);
COA — nnollagb UCTEYEHNA NPUHUMAIDT PABHOW NMOLAAN PackpbITUs TpewwmHbl A (cm. E.1).

E.2.1.2 'HTEHCMBHOCTL TE€YM Yepea CKBO3HYH TPELLWMHY 3aBUCKUT OT TEPMOOUHAMMYECKUX YCIOBUIA Ha BXoOe B Tpe-
LWMHY, TUNa TPELUUHBI, PACKpPLITUA ee Beperos, ANWHLI NYTW UCTEYEHWS BOOMb TPAEKTOPMU TPELLUMHBI, MMApaBnUYEeCcKoro
COMNPOTUBIIEHWSA MOTOKY, 3(PHEKTOB TPEHUs, OPYTMX MOPMONOrMYECKUX NapameTpPoB TPELLMHbI, BIMALLMX Ha CKOPOCTb
UCTEYEHNS.

E.2.1.3 [inA Kaxgoro criydas UCnomnb3ykTca CBOM MOAENMMW MCTEYEHWMA U METOAb! pacyeTa, yuuTbiBarLmMe ocobeH-
HOCTW COCTOSHWUSA UCTeKaLWel cpeasl, 3hekTbl TPEHWS, rEOMETPUYECKWE NapaMeTpbl TPELLMHBI.

E.2.1.4 [Ina nony4YeHusa HaMMeHbLIEro pacxoga Tedn peKoMeHAYeTCs BbIMOMHWTL PacyeT C MCMOoMbL30BaHMeM pas-
HbIX METOAOR U BHIOpaTh TO pPeLUEHUE, KOTOPOE AAaeT HAUMEHBLLYH CKOPOCTE UCTEYEHUS.

E.2.2 OgHodhasHoe ucTeueHMe HeQOrPeTOr BoAbl

E.2.2.1 MaccoBblll pacxoq Tedn onpefenseTcs 3aBUCUMOCTLH

)0,5

Q=Cp(popg) "~ WL, (E.13)

roe Q — MaccoBklid pacxoq TennoHoCUTENs Yepes TPeLuHY;
Cp — k03hWUMEHT pacxoda, yHUTLIBAOLIMIA TPEHNE;
Pg W pg— COOTBETCTBEHHO [jaBNeHne 1 NMNOTHOCTb BO/bl Ha BXOAE B TPELLMHY;
W — cpegHas wupuHa TpeLwmHbl (CM. pucyHok E.1);
L = 2¢ — onwvHa TpeLwmHel BOOSb CPEAWMHHON NMOBEPXHOCTM.
Ons TpyGbl CpEAHIOD LUMPKHY TPELLMHBI ONPeaensiioT no dopmyne

W, +W.
W=—’”’; =% (E.14)
A A
Win === Wey =%, (E.15)
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rae W, W,, — WwvpunHa TpelluHbl Ha Bxode B TpyBy U Ha Bbixoae 13 Tpybbl, COOTBETCTBEHHO;

i Aex — nnowage TpelwunHbl Ha BXoae B pr6y 1 Ha BbiXo4e 13 pr6b|, COOTBETCTBEHHO.

3HaueHusa napameTpoB A, U A,, ONpeaensioT Yepea NNoLaab PACKPLITUS CKBO3HON TPELLWHBI A

R? R?
Am:AR_"Z' AeX=A Rezx,

(E.16)

Ry, R, R; — HapyxHbIi, CPEAHWIA 1 BHYTPEHHUIA paauychl TPYBbl COOTBETCTBEHHO.

E.2.2.2 [ina onpeaenexHus koadchuumenta pacxona Cp NpefsapuTenbHO PaccuuTbIBaOT KOIMMULIMEHT TpeHus T,
napameTp pacxoxaeHWs TpelrHbl d 1 koaddurUMeHTa NoTepn Ha TpeHne F.

KoathdonumneHT TpeHns onpeaenaT M3 COOTHOLEHNS

-2
f= [3,64@(%]—2,636} ; (E.17)

roe g — LepoxXoBaToCcTb NOBEPXHOCTU TPELUMHbI (cM. E.2.4).
[MapameTp pacxoxgeHus TPeLmHbl d pacc4MTeIBaOT No hopmyne

w,, —w,
d = —ex in_ E.18
W (E.18)
KoathduumeHT noTepn Ha TPEHUNA F paccynThIBAKOT No opmyne
Fafo, (E.19)

w

roe a — rnybuHa TpeLwymHel, NpUHUMAaeMas paBHON TOMLUHE CTEHKM .
KoathchuumeHT pacxoga Cp, onpeensor U3 COOTHOLLEHHIA

0,4(1-d), ecrud >0, F< F

e

(1+(2F)D’5)

,ecnnd >0, F<F<F

42
(1 d) .ecnmd >0, F>F

1| Pex i 0'51 oF\05 g ) (E.20)
] e

Po

-
min| 0,4;0,6(1+d),—————|. ecm d <0, F < F,

(1+(2F)" )
oo

2 0,5
{1—(%} } (1+(2F)*° =)

rae Py, P, — COOTBETCTBEHHO BHYTPEHHEE AaBneHne TpyObl M BHEWHEE AaBNeHue,
napametpebl f, F, W k ONpefensT U3 COOTHOLLEHUI

.ecnm d>0, F>F

2

st (EH o oy
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E.2.3 OByxcazHbii NOTOK UCTEYEHUA

E.2.3.1 Ina onpegeneHns pacxoda AByxda3HoW (NapoBogAHOW) Cpeabl, Yepes Y3KUIM NPOTSXKEHHbBIW KaHan Ucnosb-
3yKOT ypaBHeHUe TEPMOAUHAMMWYECKOro paBHOBECUS TOMOTEHHOIO NOTOKA

1

G2 _ =0 E.21
c XCVgC dXE ( )
—7(Vgc 7VLC)N1—
ToPe dp
P+ Pe + Py +Pr+ Py +Pag —Po =0, (E.22)

rae G, — MaccoBbIll pacxof Ha efuHKLY MrnoLaam;
p,— abconioTHOe AaBneHue Ha BbixoAe TpellunHel, Ma;
P — NMOTEpW AaBMEHMSA, BbI3BAHHBIE COMPOTUBNEHWEM Ha BXxode B TpewuHy, Mla;
p;— NoTepy AaBneHus, Bbl3aBaHHbIE TPEHWEM B KaHane TpeluHel, Mla;
p,— NoTepu AaBneHus, Bbi3BaHHbIE yCKopeHueM notoka, Mra;
P,, — NOTEpPW AABMNEHWs], BbI3BAHHbIE M3MEHEHWeM Nnowlaan TpeLuHbl Ha nyTn noToka, Mla;
pj — NoTepun AaBneHus, Bbi3BaHHbLIE HAaNU4eM BeICTYNoB (NosopoTos Ha 90°), MMa;
po — abcontoTHoe fasnexue Ha Bxoae B TpewuHy, MMa;
Yo — KOBMMMLIMEHT U303HTPOMUYECKOTO PacLUMPEHNS;
Ve Ve — YAEMNbHbIE 06bEMbI Napa v XWOKOCTW Ha BbIXOAE M3 TPELUMHbI;
Xi. X — XapaKkTepUCTUKU HEPaBHOBECHOTO U PABHOBECHOTO Ka4ecTBa CMEecK

—0,0523[ L—‘;‘—12]
h

X, =N, Xg|1-e

20Xg, ecnun Xg < 0,05
N, = (E.23)

"1 ecrm Xz 20,05

roe L, — NpOTsKEeHHOCTb kaHana;
D, =4A_JP,, — rmppasnuyeckuii AMamMeTp kaHana Ha Bbixof4e 13 TpyObl, Onpenensiowmii COOTHOLWEHNE MeXay nino-
LafbHo NonepeyHoro cevyeHns KaHana A, ¥ NepuMeTpoM ero CMOYEHHOM NOBEPXHOCTH P, ;
S, — 9HTPONUs BOAbI HA BXOAE B TPELUMHY;
Sgc — 3HTPONWSA HackILLEHHOMo napa Ha BbIXoAe U3 TPeLLMHbI;
S|, — BHTPONWA BOALI HA BLIXOAE U3 TPELUMHBI.

E.2.3.2 MNoTepu AaBneHUs, BelI3BaHHbIE CONPOTUBIEHWEM KPOMOK Ha BXOZE B TPELLMHY, ONpeaensioT no opMyne

2
_Govio
e 2
2Ge (E.24)
Co = 0,95, ecnn COD < 0,15
P 70,62 ecnu COD 20,15’
rae Gy — MaccoBbI PacXod Yepea eanHuULY NNoWaan Ha BXO4e B TPELMHY;
V; o — YAenbHbIA 06beM HackILLEHHON XXUAKOCTMU MPW BXOAHOM AAaBINeHnu;
COD — packpbiTne beperoB TpeLLMHbI.
E.2.3.3 MNoTepun gaBneHWs, Bbi3BaHHbIe TPEHUEM, ONpedensoT no hopmyne
L, G She | S
Pr JE?[(LX)VHXVQ], (E.25)
r,qe_@ — CPEe[HWIA MacCOBbLIM PACXOM KWUOKOCTW Ha eOUHULY NoLlaau;
X — ocpenHeHHbIE CBOWCTBA XUOKOCTH,
Vi, Vg — CpenHuin 06beM HACBILLEHHOTO Napa 1 XWAKOCTW NPWY CPeAHEM OABIEHWW BHYTPU TPELLWHBI;
L — LepoXoBaToCTb MOBEPXHOCTU KaHana (cM. E.2.3);
f — koathdMUMEHT TPEHWSA, ONPEAENAEMbIA U3 COOTHOLLEHNUA
-2
Dy,
f=|Cylog T +Co | (E.26)
Cy,=2,Cy,=1,74 npu D, /u > 100;
C,=3,39, C; =-0,866 npn Dy/u < 100.
33
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E.2.3.4 ToTepu gaBneHns, BbiaBaHHbIE HANWMYMEM BLICTYMNOB, ONpeaensatoT no dpopmyne

~2
. =e,l, %[(17 X)v, + X, |, (E.27)

roe e, — Ko3(PMULMEHT NoTepb Ha eOUHNULY ANUHLI MPY 3a4aHHOM TUME TPELLUHBI.
E.2.3.5 MNoTepu gaBneHus, BoI3BaHHLIE YCKOPEHWEM NOTOKa, ONpeaensoT no gopmyne

Pa =é]2' [(1_XC}VLC+XCVQC _V.Lc], (E.28)

roe Gr — cpeOHuii MaccoBbii NoTOK ABYXAA3HOW CPedbl Ha eQUHKLY MNoLaau.

E.2.3.6 MNoTepu gaeneHus, obycrnoBneHHsle U3MeHeHWeM Nnollaau KkaHana, onpedenstoT no popmyne

2 2 5 2
o= GL?VLO Aex Aex Gc: vi= v Aex
P = =522 22| - 2 +?+[(17X)VLC+XVQC] 1- 2| (E.29)
roe AJ--— nnouwagb nonepevyHoro ceMeHnA TpelnHbl, onpegendaemMan n3 COOTHOLLEeHWA
120y,
A=A+ — (A - Ap) . (E.30)

a

E.2.3.7 [lns HaxoxOeHWs yOenbHOro MaccoBOro pacxona ApyxdasHoi napoBogsHoM cpedbl Yepes NocTyNMpPYEMYH
CKBO3HYIO TPELLMHY peLlatoT HeMnHelHbie ypasHeHus (E.21 u E.22) OTHOCUTENBbHO HEU3BECTHbIX G, 1 p,.
MaccoBbifi pacxon naposBogaHow cpefbl Q onpegensAoT M3 COOTHOLIEeHWA

Q=G Ay, (E.31)

E.2.4 Mopdchonorua TpewmHbl
Mpw onpedeneHny NHTEHCMBHOCTU MCTEYEHWUS MCMOMBL3YHKTCHA Takue Mopdonorniyeckne napameTpbl TPeLuHbI, Kak
LIEPOXOBATOCTL NOBEPXHOCTU KaHana (i, YNCno noBopoTos Ha 90° B TpaeKTOpPWK TEYM I, N OTKIOHEHWE TPaeKTopuK no-

TOKa OT NPSIMONWHENHOIO HanpaeneHus (OTHoLLeHWe Ta ).

E.2.4.1 lLlepoxoBaToCTe NOBEPXHOCTU KaHaNa |l OnpeaensaoT no dopmyne

CcOD

e, 0< <01
Mg
p=dp, +He =W (COD 641 01<E92 40, (E.32)
9,9 Hg e
. oD _ 40
L [¥e}

roe W, — nokansHag HePOBHOCTL MOBEPXHOCTU KaHana;
UL — rnobarbHas WepoXoBaToCTb NOBEPXHOCTH KaHana,
COD — packpbIThe TpelunHbl (CM. pucyHok E.1a).

E.2.4.2 Yucno nosopotos Ha 90° B TpaeKToOpun Te4M M, CoBepLUAeMbIX MOTOKOM KWAKOCTU MPU MPOXOXKAEHUM Ye-
pes TpelyuHy, onpedensioT cnedyoLwmmM obpazom:

Ny . 0< e <01
Ue
N =1n, ”LL[CODOA], 01< 292 _1q, (E.33)
1] ug [i¥e
0,1ny; , oeh > 10,
Hg

rae ny — noKarbHoe KONMM4eCcTBO NOBOPOTOB.
E.2.4.3 OTHOWeEHME NPOTAKEHHOCTM NOTOKA K TOMNWWHE CTEHKU TpyBbl onpeagensioT no popmyne

34
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Kgips 0< COD<O,‘1;
e
L3 KG+L_M €0 o4], 01<EL 10, (E.34)
t 9.9 Ug Hg
K. COD _ 1
Ke

roe Laf CbaKTVI‘-IECKaﬂ ONrHa NyTHU NOTOKa,

Kg: K+ — COOTBETCTBEHHO KOA(h(ULIMEHT OCHOBHOTO OTKIMOHEHUS 1 KO3(MULIMEHT OCHOBHOTO OTKIOHEHMA ¢ Y4ETOM o-
KanbHEBIX OTKNOHEHWIA TPAEKTOPUK Pa3BUTUA TPELLMWHEI OT NPAMOINMHEAHOro NonoxeHus (cM. pucyHok E.1 6).

He \ A

)

—— —— \

Mpw Gonklom sHaveHuu COD Mpw Gonekluom sHaveHun COD
N\ i
m \\?
— —e \
Mpu manom 3HaveHun COD Mpwn manom 3Havenun COD

a 6

a — mobankHasa v NokaneHas LWepoxXoBaToCTk NOBEPXHOCTH TPELLMHbI;
6 — OTKNOHEHWE TpaekToOpWK Pa3BUTUA TPELLMHEI OT NPAMOMMHEAHOTO NYTHU

PucyHok E.1 — CxematudHoe nzobpaxeHve Mopdhonorii TpeLmMHbI

E.2.4.4 3Ha4yeHns MoponorMyecknx NapameTpoB TPELLMH C pasNUYHbBIM MEXaHW3MOM paspyLUeHns B cTansx nep-
TNUTHOTO K ayCTEHUTHOIO KNaccos npusedexsl B Tabnuuax E.1 n E.2.

Tabnwuua E.1— PacyeTHble 3Ha4yeHns MOpCbDJ'IOFM"IECKVIX napamMmeTpoB TPELLUWHbI B CTANAX NeprinTHOro Knacca

M ¥el My
MexaHnam gerpapauum Cpepa i s = KG+L KG
YcTanocTHas TpeluvHa B KOHTakTe ¢ Bogor | [ByxdhasHan 8 33 6 1,06 1,02

MpumeuaHune — [INs NOLHANNABOUHBIX TPELLMH, HE KOHTAKTUPYIOLMX C BOAON, 3HAYEHUE N, MPUHAMAHT
pagHbiM 2 (MM~ 1)

Tabnwua E.2— PacyerHole 3HayeHMs MOpdOMnorMyecknx napaMeTpoB TPELLMHbl B KOPPO3WMOHHO-CTOMKUX CTansax
ayCTeHWTHOro Knacca

By g, My
MexaHusm gerpagauum Cpena MéM MEM MI\51L_1 Kaap Kg
YcTanocTHas TpeluvHa B koHTakTe ¢ Bogor | [ByxdhasHas 8.9 40 6 1,06 1,01
KopposvoHHaa TpewmHa MKPIH [ByxdrazHasn 4.7 80 14 1,33 1,07
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E.2.5 UcTedyeHue ocTporo napa

E.2.5.1 YoenbHbl MAaccoBLIM pacxod OCTPOro napa npy ero MCTeYeHUn Yepes Kpyrnoe 0TBepcTUe B TOHKOW CTeHKe
onpenenaeTcs U3 ypaBHeHUs

2 k+1

2k pﬂ]? [PHJT (E.35)
Qo = — D e —| — s i
0="7 1 oPo (Po o

roe y — KoatbhMUMEHT pacxoda napa, XapaKTepuayloLni KONMYecTBeHHOe OTNMYME pacxoda peanbHoro napa depes

Manbli rm,u,paBanecmﬁ KaHan OT pacxoda naeanbHOro rasa, T. €. y‘-lI/ITbIBaPOLLIMFI BIMUAHKWE CXaTUA CTPyW napa n
CKOpOCTHK Napa Ha BXoae B Manoe OoTBepcTue,

Po — AaeneHve napa sBHyTpK TpyGonposoaa, MlMa;
p,, — OaBneHWue cHapy»u, Kyada npoucxogut nctedenue, Mla;
pp — MINOTHOCTL OCTPOTO Napa BHYTPM Tpy6bl, Kr/m3;
c
k ="

C_p — aguabaTtnyeckas NocToAHHas napa npu 3aQaHHOMN TEMNEPATYPE,
v

Cp— usobapHas TennoeMrocTb, Kx/(K-kr);
€, — W30X0pHas TennoemMkocTs, KK/ (K-kr).

Kputieckoe oTHOLLEHWE OaBreHns [&
Po
CTUraeT CKOPOCTMW 3BYKa, ONpefenseTcs U3 COOTHOLLEHUS

] = Bcr! npPK KOTOpPOM WMCTevYeHWe OCTPOoro napa (MﬂeaﬂbHOFO rasa) Ao-
cr

k
2 Ve
PBor = (—k +1J : (E.36)

E.2.5.2 B 3aBMCMMOCTIM OT BEMUYMHBI (&] =[3 BO3MOMHbI PasnUYHbIE CLEHapKK NnpoLiecca UcTedeHns napa.

Po
- MOAKPUTUYECKWIA MNK JO3BYKOBOMW NPOLECC MCTEYEHUS MPKY ManoM nepenage gaBneHus BKp< B < 1. B atom cnyyae
yOenbHbIA MaccoBbIA pacxon OCTporo napa onpegenserca cooTHoweHuem (E.29);

- HaOKPUTWMHYECKWIA NN CBEPX3BYKOBOW NpoLecc uctedeHns npu 6onbliom nepenage aaenenus 0 < < BKP, B atom
cny4ae MaccoBbLIA pacxod OCTPOro napa onpeaensaeTca ypaBHeHUeMm

k+1
2k 2 Yk 2 Yk
G =7 —kqpopo (_k+1] _[k+1] = (E:37)

= KpMTMHECKMFI npouecc UCTedyeHna napa COo CKOPOCTbH 3BYKA NMpU KPUTUHECKOM nepenane gaBneHnA B = BKP'
B atom cnyyae MacCOBbI1 pacxod OCTpOro napa onpependeTca ypaBHeHNEM

2
2k 2 k-1
Go =, 77 PoPo (m} : (E.38)
E.2.5.3 KoadbcbuumeHT pacxopa napa y onpegenserca u3 ycroBus:
1= v, (E.39)

rae ¢ — KoahhMLUMEHT CKOPOCTU MCTEYEHNA Napa, KOTOPbIW, KaK 1 B CNyYae UCTEYEHWUA HECKUMAEMOW KNOKOCTU, 3aBUCHT
oT yncna PerHoneaca.
[Mpw ncTedeHnn napa 3 Manoro OTBEPCTUS B TOHKOW cTeHKe (Bonblune yucna PenHonbgca) koaddpuumeHt ¢ = 0,98;

Wi KOSdDCbVILkMEHT CXaTrnA NOTOKa napa, 3Ha4yeHWA KOTOPOoro npu NCTe4eHnn napa n3 Mmanoro oTeepctmia B TOHKOR
CTeHKe SBTaﬁyﬂMpOBaHbl B 3aBUCMMOCTK OT BENMUYMHBI B

Ona rnaeHbix naponpoeonos 6rnokoB AC npu P < BKP (T =281 — 285 °C, py =6,7—6,9 Mla, p, = 0,1 MMNa u
pp=34—35 kr/M%) MPUHAMAETCS, YTO UCTEYEHME OCTPOrO Napa NPOMCXOAUT NPU KPUTUYECKWX YCMOBUSX C CNONb30BaHM-
em 3aBucumMocTy (E.38), npu koTopbIX BeNUYKMHLI K, v U y coctaBnaT: k=1,13 — 1,14, v=0,74 n y=0,725.

E.2.5.4 MaccoBhbiin pacxof OCTPOro napa Yepes yCcTanoCcTHYIO TPeLMHy onpenensitoT no dopmyrne

Q=CgpA, (E.40)

roe C, = 0,4 — cymmapHbiil KO3ULMEHT CONPOTUBNEHWS PACXOAY Napa Yepes Y3KY0 YCTANoCTHYO TPELLUUHY B YTrepo-
ONCTOW cTanuy (MpUHAT B 3anac);
A — nnowaae PackpbITUS TPELMHBI.
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E.3 OnpegeneHne ANUHbLI NOCTYNUPYEMON CKBO3HOW TPELWMHbI

E.3.1 OueHuBaloT pe3yneTatel onpegeneHna pacxoda pabodyen cpegbl Q Yepes NOCTYNUPYEMYIO CKBO3HYH TpeLuu-
Hy B cOOTBEeTCTBMK C E.2.1—E.2 4.

E.3.2 Ctposat rpadumk 3aBvcumocTu pacxoda Q OT AfMHbI CKBO3HOW TPeLUWHbI 2C.

MocTynupyeMomy pacxody ¢ 0bHapyMBaemMon Teubto Q; =Ny Qg Ha rpaduke Q = Q (2¢) COOTBETCTBYET 3Ha4EHWE
MCKOMOW TPeLLMHbI ANMHOW 2C .

E.3.3 PacueTHyo AnvHy TpelnHbl ONpeaensioT U3 crneayLwero YCrnoBus:

Q(2¢,p) = Q- (E.41)

E.3.4 BrInonHAoT aHanua ctabunbHOCTM NOCTYNMPYEMoi no pacxony Q, p TPeLVHbI ANVHOW 2C; o B COOTBETCTBIM
¢ 7.4.2 v npunoxexHvem .

E.3.5 Peayneratel aHanusa TTP ygoBneTBOpAOT KpUTEPMIO CTaBUNBHOCTM NOCTYNIMPYEMOW CKBO3HOM TPELLMHBI MPU
BbINOMHEHWUN YCIOBUS

2c,
2c,p<—%,rmmenz18. (E.42)
Cc
37
Pa3zpaboTka anekTpoHHON Bepcun - nopTan GostExpert.ru 41 /56

CrpanHuua ookymeHTa - https://GostExpert.ru/gost/gost-58328-2018



https://gostexpert.ru?utm_source=pdf&utm_medium=59131
https://gostexpert.ru/gost/gost-58328-2018?utm_source=pdf&utm_medium=59131&utm_term=page

FOCT P 58328—2018

MpunoxeHune X
(pexomeHgyemoe)

MeTopn FPaHNYHbIX pac4YeTHbIX KPUBbLIX

.1 Onsa npoektupyembix 6nokos IPK, ncnonsayemas ana oueHku TP npyMeHUTENBHO KO BCEM OKPYXHbBIM CBap-
HblM LUBaM MO Bcell AnuHe TpybonpoBodoB, MO3BOMSAET A0 BbINOMHEHWS NMPOYHOCTHOMO OBOCHOBaHWS BKMHOYMTL pac-
cvotpenune TTMP B npouecc npoekTupoBaHus Tpy6onpoBOgoB W BbISBUTE KPUTUYECKWE CEYEHUA, e HE BhINOMHAITCS
pacyeTHble kpuTepun TMP. BHeceHne naMmeHeHWn B TpaccUpPOBKY W pasmelleHne onop TpybonpoBodoB No pesynsratam
ynpexgatollein oueHku TINP ewe Ha cTaguy NPOEKTUPOBAHWA MO3BOMNSAET CHU3UTL MakCUMarbHbIe pacyeTHbIe Hanpsxe-
HWA B KOHTPONbHbLIX 30HAX M B pesyneTate YAOBNeTBOPUTe pacdeTHbIM kputepuam TP, [na geicteyrowmnx AC aHanus
TIMP ¢ nosnuuit ['PK Takke nossonsieT HaWTu cnaboe 3BeHo B TpybonpoBoge OTHOCUTENBHO KOAhdUUMEHTOB 3anaca.

XK.2 I'PK paspabartbiBaloT gns kaxaoi BeTky TpybonpoBoaa, BbINOMHEHHOW U3 0QHOro coptameHTa Tpy6 (BHYTpeH-
HWA gMameTp, MUHUMarbHas TOMLWMHA CTEHKK), UMeloLlel OQUHaKoBbIe CBOWCTBA OCHOBHOIO MeTanna W IKcnnyaTupy-
ouwencs B peskume HY3 npu ognHakosom paboyem gaeneHnn u Temnepartype. YysctButensHocTe Qy ans CKT Takke
aomkHa 6bITk ycTaHoeneHa [b.2.3 (npunoxeHus b)]. Nlinboe nameHeHWe B 3TUX BXOAHbLIX AaHHbIX noTpebyeT paspaboTku
HoBou PK.

.3 T'PK paspabatbiBaeTca nyTeM BBEAEHWA CrieAyrLWmnX 3anacos:

- KO3(pPULMEHT 3anaca ng He MeHee 5 Ha aHaveHue Q, (Hanpumep, Qy = 3,8 Kr/MUH);

- KoadhchMLMEHT 3anaca n, He meHee 1,8 Ha pasamep TpeLlWHEI.

HK.4 MuHuMmyM Be pacyeTHble ToYKW TpebykTes Ansa noctpoeHns PK B BUAE NpAMON NMHUK, AN Yero Heobxoau-
MO BbINOMNHUTE ABa pacyeta. OgHy TOYKy BbIBMPAIOT MO YCNOBWUIO NPeanonaraemMoro HM3Koro HanpsxeHusa uarmba Tp1y
APYTYI0 TOYKY — MO YCMOBUIO BBICOKOTO HanpsikeHWs naruba oy ;.

.5 Mpu BrIBpaHHLIX KO EULMEHTAX 3ANACa Ng W N, UCTIONbL3YIOT Creayioulyo npoueaypy noctpoerus PK ans
aHanuaupyemoro Tpybonpoeoga:

- ANsi onpejeneHnsi KOOPAMHAT HayankHol Toukk 1 Ans MPK ¢ Huskum HanpsbkeHuem uarnba o qy PaccHMTLIBAIOT
ocesyto cuny N, oT aeicteus pabovero aaenequs p npu HH v cooTeBeTcTBYIOLIEE OCEBOE HANPSAKEHWUE O, HOpMarsHoe
NOCKOCTU ceveHua TpyOel no cnedylomMm dhopmynam:

N, = prR?, (K1)
o] —ﬂ HK.2
m=F (K.2)

roe F = 2nRt — nnowank nonepeyHoro ceveHus Tpybbl;
R;, R — COOTBETCTBEHHO BHYTPEHHUIA U CPeOHUA paanyc Tpybbl;
{ — TOMLMHA CTEHKW TPyObI.
[MprHMMaIOT HEKOTOPOE NPOM3BONbHOE Marnoe 3Ha4YeHne HanpsXeHusa narnba, HKe oXWMAaeMoro U3 pacqeTa Ha-
NPSXeHUN, HanpuMep Op(1) = 10 MIMa, 1 BbIYUCNAIOT COOTBETCTBYIOLWWMIA Marnbarwmnin MoMeHT M,

M1y = Oy W (K.3)

roe Wy, = TR2t — MoAynb CONPOTUBNEHUS M3rMBy NonNepeyHoro ceveHns Tpy6bl;

- MCNonbays aHadeHua N, 1 Mb(1) W1 @, N O 1) B COOTBETCTBUN C PEKOMEHAALMAMM NPUNOKEHWS E paccuuTbiBatoT
pa3Mep CKBO3HOWM TPeLWHbI 2C) pq), TEYb HEPES KOTOPYIO B g pa3 BonbLue, Yem HyBCTBUTENBHOCTE Qy;

- BbIMOMHAT aHanua cTabunbHOCTM NOCTYNMPYEMOI OKPYKHOWM TPELLMHBLI B COOTBETCTBUM C PEKOMEHOALIMAMU NPU-
noxeHus [1, coxpaHas NoCTOAHHLIM 3HaYeHUe culbl N, (UMK HanpsXeHus o,,) W Bapbupys NpuknaasiBaemMblin narubato-
LKA MOMEHT M, (Mnn HanpsxeHne 0,) Takum 0Bpasom, 4Tobbl onpeaennTs NpeaenbHbIi pasMep TPELWHbI 2¢,,, KOTOpbI
[omxeH BbiTe B 171, pasa Bonblie pasMepa TpelnHbl Teun 2¢; .

M3 ananuza ctabunbHoCTW TpewHbl ANUHOW ZCG(.E) = 2CLD(1)‘HC BbIYMCNAIOT NPeenbHbIn U3rnbarwwmin MOMEHT
My, max(1) ¥ COOTBETCTBYIOlLEE NPEeAerbHoe HanpsxeHne usrnba O, max(1);

- ONpeaensaiT HopManbHOEe HanpsKeHe Sn(1 WU MakcMMarnbHOe HarnpsKeHwne Smax(1) (cm. B.2.10) n HaHocAT mx
3HayeHus Ha rpaduk MPK B Buge koopguHat Toukn 1 (Sn(n' Smax(”), Kak nokazaHo Ha pucyHke XK. 1;

- @aHanorMyHbIe LWary BLIMOMHAKT ANS ONpedeneHns KoopamnHat Toudku 2, Beibpae Gonee BeICOKOE 3Ha4YeHue Ha-
npseHus narmba Op(2)y Hanpumep 100 MlMa. MameHeHre mexay KoopauHataMy Todek 7 1 2 NnpoucxoauT B peaynbraTe
Bonee BeICOKOrO MpefeneHoro usrnbaloiero MoMeHTa M, .. (o) 1 COOTBETCTBYHOLLETO MPeenkHOTo HanpsikeHue uarnba
Op max(2):

- NpsAMas NUHUA Mexay Toukamu 1 u 2 ecTb NuHeHas annpokcumaums MPK (cM. pucyHok XK.1). na nonyyeHus 6o-
ree TOYHOW pac4eTHON KPUBOWM MEKOY STUMWU TOMKaMM, 3TW Lark MOryT NOBTOPATLCS AN psiaa NpoOMEXKYTOMHbIX YPOBHEN
HanpsxeHnsa uarmba ot 10 go 100 MlMa.

K.6 3Ha4eHns CyMMapHbIX 0CEBbIX HanpskeHnn S, u S, . Ana kaxaon Touku M'PK paccunTeiBaloT no popmyne

max
N, M
S=—2+-L K4
FTw or4)
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rae npy NOCTOSIHHOM 3HAYEHUWM OCEeBOW cunbl N, 3Ha4eHus S, U S, ONpedensoT COOTBETCTBEHHO MpK M3rvbaroLiem
mMomeHTe My u My ..

X7 BenuuuHa S, Heobxoauma Ansa onpefeneHns pacxona yTeuku Yepes nocTyrnMpyeMyr CKBO3HY0 TPELLIMHY Npu
HH, Benuuuna S, — ANa onpeaenexHus npeaenbHoN OnuHbl CKBO3HOW TpelluHbl npu MPH B pexume HY3+MP3 B coot-
geTcTBMM € B.2.4— B.2.7, B.2.10 (npunoxeHne B).

2K.8 [Ins oUeHKM NpUrogHoOCTU aHanuanpyemoro TpybonpoBoaa pacyeTHbIM KpuTepusam TTIP cnefyeT Ana Kaxaoro
pac4eTHOro cedeHns (CBapHOro wea) Tpybonposoaa paccynTaTh 3HadeHns S, u S, ,, COOTBETCTBEHHO AN YCNOBWIA Ha-
rpyxeHus B peskxnmax HY3 n HY3+MP3. HopmanebHoe HanpsxkeHne S, B pexxume HY3 1 MakcumansHoe HanpsikeHue S, .,
B pexume HYS+MP3 onpenensoT w3 aHanusa HanpsikeHud ana Becero Tpybonpoeoga [B.2.2—B.2.3 (npunoxenne B)].
Hanee To4KK (S,,, S.x): PaccUUTaHHbIe no hopmyne (H.4) AN KaXXOOro CBapHOTO COSAMHEHWS, MOMELLaoT Ha rpaduk
'PK v oueHuWBalOT pesynbsrarhl.

.9 Ecnu BeibpaHHas pacyeTHas Touka (S, Sy,,,) Haxoamtea nog PK, To naHHoe cedeHne (CBapHOe coeauHeHue)
TpyOonporoaa yaOBNETBOPAET pacydeTHeIM KpuTepuam TIP. Takaa npoBepka BLIMOMNHAETCA ON9 BCEX CEYEHWI, rae Ha-
npshkedne S, npesbiwaet 50 MMa. Ecnu xoTa 6kl oaHa To4ka, COOTBETCTBYIOWAA KakoMy-nnbo cevennto Tpybonposoaa
C KoopauHaTamu (S, Sy,,,) Haxoautca eeilwe MPK, T0 Tpy6onposoa B Lenom He MOXET BbiTb KBanupuuuposaH ans npu-
meHeHua TP

.10 B kayecTBe npvmepa Ha pucyHke XX.1 cyMmMapHOe OCeBOe HanpsxeHwe B Tpybonpoeoge AnA pacyeTHoro
cedeHus A, npeacraeneHHoe Toukon A ¢ koopauHatamu (S, S....)4, YOOBNeTBOpseT pacyeTHbIM Kputepuam TP, B To
BpemMsA Kak Touka B ¢ koopauHatamu (S, S,.,)g . HO yxe ana apyroro Gonee HarpyxeHHoro B pexume HY3 coBMecTHo ¢
MP3 ceuenuna B He ygoeneTBopsAeT pacyeTHbeIM kputepusam TT1P.

K11 Ananus pacnonoxeHus Todek (S, S,,,) AN Bcex pacyeTHbIX CeYeHuid Kaxaoro Tpybonposoaa oTHOCUTENb-
Ho 'PK noseonseT ogHo3HayYHO onpefenuTs Hanbonee onacHble y4acTkn U CBapHble COEAUHEHWA B aHANU3NPYEMOM Tpy-
6onpoBoge OTHOCUTENBHO BbIMNONMHEeHKUs1 yernoeuid TMP ¢ HarmagHoOM OLEHKOW Menonb3yeMblX B pacyeTe KoadpuumneHToB
3anaca.

MakcumansHoe HanpskeHne S MMa

200

max®

A

150 /

100 V / ‘A

50
0 50 100 150
HopmansHoe HanpsikeHue S, Mla
PucyHok XK. 1 — JInHenHaa annpokcumMaumnsa TunmyHon MPK
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Mpunoxenne U
(pexomeHgyemoe)

OBocHoBaHue LUenoCTHOCTH prﬁonpoao,qoa npyv HaNnM4YMKM aKkcnnyatTayuoHHbIX ,HECPEKTOB

W.1 MpumeHeHUA NogxoAa KOHUENUUU «Tedb nepes paspyLieHuemM»

W.1.1 MpumeHeHue noaxoga TP gna TpybonpoBO4OB KOHTYpa TENNOHOCKMTENs geicTeyrowmnx énokoe AC, nog-
BEPKEHHBIX KOHTPONVPYEMBIM MEXaHU3Mam Aerpafauuv, cnegyeT paccMaTpuBaTh Kak OgHY M3 KOMNEHCUPYIOLWMX MEP Mo
obecnevyeHno KOHCTPYKUMOHHOM LEENOCTHOCTY aHanu3npyeMblix TpyBonpoBodoB, KOTopas OoMmKHa NOATBEPAUTE BO3MOXK-
HOCTb AanbHeWwwen GeaonacHon akcnnyataumm dnoka AC.

1.1.2 Mpu BbIABNEHUK B NpoLecce aKCnnyaTauumn Hey4TeHHBIX B NpoekTe cneuuguyecknx Harpysok Ha Tpybonpo-
Bodb! (cM. 5.2.3) unu MexaHUaMoB ferpagauun (cM. 5.2.4) cnegyeT NpoBecTU OONOMNHUTENBHOE pacyeTHoe obocHoBaHMeE
cueHapwa TMP v B nTore nokasarb, HTO OHW HE OKa3biBaKOT CYLECTBEHHOIO BAWMAHMA Ha OLEHKW CTabunbHOCTWM NOCTYNK-
pPYyeMOW CKBO3HOW TpeLUWHbl U NpefenbLHOro NogpocTa HayanbHOro CKPeITOro AedhekTa, a Takke Ha BbINONHEHHYHO paHee
OLIEHKY pesyneTaToB AeTepmMuHucTckoro obocHoBaHua TMP B YacTu yooBNeTBOpeHUs pacHeTHbIX KpUTEPWEB B COOTBET-
cTBuM c 7.4.2—7.4.3 npn yCrnoBUW BbINONMHEHWUS PE3EPBHBIX NPUHUMNOB 6)—r) 5.1.3 1 ¢ y4eToM NnpeanpuUHATEIX KOMMEHCH-
pyroLmMx Mep cornacHo 5.2.5 1 nepedncneHuto a) 5.2.2.

W.1.3 Ecnwu ykasaHHas B U.1.2 gemoHcTpauyua TP HeBo3MoxkHa, TO AOMKHEI BbITh NPeayCMOTPEHbI KOPPEKTUPYIO-
LMe MeponpuaTUS, HanpaBneHHble Ha CHUXKeHWe BNUAHWS 0BHapyXeHHbIX MexaHM3MOoB Aerpagaunu n/unu cneuynduye-
CKMX Harpy3ok 4O NpueMnemMoro YpoBHS.

W.1.4 Ecnn KoppekTupytowmne Meponpusatua no W.1.3 HepeanuayemMbl No TEXHUYECKUM WUITM 3KOHOMUYECKUM MNpu-
YWHaM, TO TakMe MexaHn3mbl Aerpagauny Unu cneurdmryeckne HarpyskM QOMKHbl KOHTPONMPOBaTLCA CUCTEMaMMN MOHM-
TOPWHra YCNoBWIA aKCMNyaTauum, HepaspyLarLero KOHTPONA COCTOSHUA MeTanna v obHapyXeHus Tedei, a pesynsTaThl
KOHTpONs — y4uTeIBaTECS B 0BocHoBaHWMKM cueHapusa TIP npu hopM1MpoBaHMM MCXOOHbBIX AaHHBIX MO CKOPOCTAM nogpac-
TaHusA AedeKTOB C OLEHKON PACYETHON rEOMETPUM NOCTYNMPYEMbIX HAYarnbHbIX TPELWWH.

W.2 NpepoTBpaweHne pa3pbIBOB ayCTEHUTHbLIX TPYOONPOBOAOB NPU HaNM4Yun gedeKToB

W.2.1 MogndomumposarHHaa metogonoria TP (cm. 5.2.5), Bknioyaa MeToabl MEXaHUKM pa3pyLLEHUA, HANVYne JyB-
ctBuTensHon CKT, MOXET Mcnone30BaTLCH ANA NOATBEPKAEHUS KOHCTPYKUMOHHOM LUenocTHOCTH TpyBonpoBoAoB, NOTeH-
LManeHO NoABEPXEHHbIX HENPOEKTHBIM MeXaHu3MaM MOBPeXAeHUN, BbIABNSEMbIX NPW 3KcnnyaTauMu, B YaCTHOCTH Tpe-
wuHooBpasoBaHue no MmexaHuamy MKPIH B cBapHbIX coevHeHUsaxX aycTeHUTHbIX TpyBonposoaoe Y ot 200 oo 300 Mm
KaHanbHbIX PEAKTOPOB.

W1.2.2 na obecneyeHns KOHCTPYKUMOHHOW LENOCTHOCTM aycTeHUTHbIX TpyGonposogos, noasepkeHHbix MKPIH,
W AN UCKMYeHWUss nosieneHus bonbwon Tedn (Y > 150 MM) Npu OTCYTCTBUMW OrpaHUMeHWIn ANa NpoBeAeHUs 3Kcnnya-
TauWOHHbBIA Hepa3pyLUatoLWWiA KOHTPONE HEOBX0AKMMO OnNpeaennTb pazMepsl AoNycKaeMbix 4e(DEKTOB HA 3a4aHHbIA CpoK
cnyx6el. B aToM crnyyae 3a c4eT onTUMU3MPOBaHHOrO KOHTpons CC BO3MOXHbBIA NOAPOCT KOPPO3WOHHOW TPELUMHbLI AOM-
XeH BbITb orpaHuyeH.

W.2.3 CeapHble coeguHeHnsa aycTeHUTHbIX TpyBonpoeogos Y 300 MM kaHaneHOro peaktopa npu Hanvynm B HUX
NAOCKOCTHBIX HECMNOLHOCTeR MOryT BbiTe OOMYLUEHB! B AaNbHERLYK SKCnyaTauuio Ha onpegeneHHblil Nepuog Bpeme-
HK1 6e3 npoBeeHnss PeMOHTa, ecni pa3Mepbl BbISBNEHHOW NOBEPXHOCTHON HECMNOWHOCTH C Y4EeTOM ee NoAapacTaHus B
MEXKOHTPOIMbHBIA MHTEpPBan He NPEeBbICAT AoNYCKaeMblX 3Ha4YeHUI N0 HopMaMm, NpeacTaBneHHsIM B [8] (npunoxeHue 5).

W.2.4 [lononHWTensHoe pacyeTHoe 0BocHOBaHWe, AEMOHCTpUpYIoLLee noBedeHwe no cuerHapuio TP, B coveTaHum
C OrpaHu4eHnemM pasmepoB AeeKToB M KOHTPONeM Manol Te4n No3BonseT NpedoTBpaTUTe pa3pyLueHus TpyBonpoBoaos
Y ot 200 go 300 MM nonHbIM cedeHneM. PocCT TpelmHbl B ryOuHy aomkeH BbiTe orpaHWYeH npenensHbIM 3Ha4YeHUem
0,75¢.

B Takom pacuyeTe B kayecTBe Ha4anbHOro CKPLITOro gedekta NoCTyNMPYIOT peddepeHcHbIi AedekT, onpegenaemMbliii
noporom ero hukcaLlmm ucnonb3yemelMn MeTogamn skcnnyataumnoHHoro HK.

B kauecTee pedpepeHcHOro AedekTa NPUHUMAIOT MOBEPXHOCTHYO TPELLMHY MYyBUHON 8p = 3 MM 1 NPOTSXKEHHOCTHI0
BOOMb BHYTPEHHEA NOBEPXHOCTM CBAPHOTO LWBa 26, = 40 MM (CM. pUCYHOK 3).

CkopocTy noapacTaHus KOPPO3WOHHbLIX TpeLuH no MmexaHuamy MKPIMH onpegenensl B 1.3.4—.3.8, N.4.2.

1.2.5 B ycnosusix 3aTpyaHeHHoro akcnnyaTtayuoHHoro HK metogonorus TIP ucnoneayetcs Ans o60CcHOBaHUS KOH-
CTPYKUWOHHOW LEENOCTHOCTM TPyBONpOBOAOR 3a CHET PACHETHOrO A0KA3aTENLCTBA HEBO3MOXHOCTU MX Pa3pyLLEHWS MOM-
HbIM CeYeHWeM dae Npu NocTynMpyemMomM cobbiTUM, CBA3aHHOM C ODpa3oBaHWEM CKBO3HOW TPELLMHbI.

.2.6 MpumennTensHo K TpewmrHe MKPTH HeobxoauMmMo nokasaTk, YTO HEKOHTPONMPYEMbIA KOPPO3UMOHHO-CTaTUYe-
ckuid pocT pedepeHcHoro AedekTa C BEIXOAOM Ha HAPYKHYIO NOBEPXHOCTE MOCME NPOPACTaHMA YEpEe3 TOMLUMHY CTEHKM
Tawke NponcxoauT no cueHapuio TIP ¢ obpasoBaHnemM Manon Teun, a ero NPOTSHKEHHOCTb Ha BHYTPEHHEeN NOBEPXHOCTH
CBapHOro LWBa He NPeBbILAaeT NPeaenbHO AoNYCKaeMon ANnHbI 2C, (CM. PUCYHOK 3).

3HadeHwWe 2c, onpeaenswT cornacHo 1.4.4—1.4.5.

[MpepoTBpalweHre paspyweHus Tpybonposoda NonHLEIM Ce4eHeM JOCTMraeTcs B 9TOM Cnyyae 3a CHeT BHEAPEHWUsA
yyBCcTBMUTENBHON CKT.

40
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M.2.7 Ecnun npu Hanuumm mexadmama MKPTH pacyeTom HEBO3MOXHO NPoaeMOHCTPUPOBaThL NOBEAEHWME MO cue-
Hapuio TIP n obecneunts adhdeKTUBHLIM KOHTPONb METANNAa, To B 3TOM Cnyyae Ana NpeaoTBpalleHust paspbiBa Tpybo-
npoeoga TpebyeTcsa NPUHATUE KOMNEHCUPYHOLWMX Mep, HanpasfeHHbIX Ha BnokupoBaHue MexaHu3ma pocTa TPeLUWH M
npefoTBpalleHne paspeiBa Tpybonposoga.

B kavecTBe KOpPPEeKTUPYIOLLNX MEPONPUATUIA paccMaTpuBaloTCs:

- ycoBepLUeHCTBOBaHHbIN Y 3K cBapHbIX coeUHEHWN;

- koppekTnpoBka BXP tennoHocutens;

- YyTOYHeHWe TpeboBaHWii K pexrmMam aKcnyatauum;

- NPOBEAEHNE TEXHONOMMYECKUX NpoLenyp (BelcokoTeMnepaTypHasa TepmoobpaboTka, ofkaTtne cBapHbIX coequHe-
HWIA, PEMOHT C Y3KOW pa3denkoil), HanpaBneHHbIX Ha CHUXEHWE OCTaTOMHbIX HanpshKeHWi;

- 3aMeHa, PEMOHT UMW MOAEPHU3aUMaA YacTel TpyGonpoBogos.

.3 OueHka KOPPO3NMOHHO-CTaTU4eCKOro nogpactaHua TpelwuHbl

W.3.1 Uenksto pacyeTa g9BnAeTca onpeneneHne nogpactaHua pasMepoB, oxapakTepusosaHHoro B W.2.4 pedhepeHc-
Horo AedbekTa Npu ANUTensHOW akcnnyartauny. [edekT B BUae KOPPO3UOHHOW TPELUWHBI MyBUHON a, = 3 MM, NPOTAXeH-
HOCTBIO 2, = 40 MM NOCTYNUPYIOT B OKOMNOLLIOBHOM 30HE KOPHEBOW YacTu cTeikoBoro CC aycTeHuTHoro Tpy6Gonposoga AY
ot 200 po 300 mm.

11.3.2 YcnoBus cTaTM4ECKOro HarpyeHns onpeaensioTcs AeUCTBYIOWMMIW CTAaTUHECKUMIM HaMNPSKEHUAMW, 3HaYeHN-
eM KoahPULMEHTE MHTEHCUBHOCTU HANPsXKeHWA K Tuna | n ANMTensHOCTBI0 BO3AENCTBIA arpeccUMBHON Cpeap! t.

11.3.3 [Ina NporHo3aMpoBaHusa CKOPOCTW POCTa KOPPO3MOHHON TPeLUMHbI B HANpaBieHWU TOMNWWHBI CTEHKU ayCTeHWT-
HOTO CBApHOrO LWBa B KOPPO3MOHHO-AarpecCUBHOW cpede peKoMEHAYETCH UCMOMb30BaThL IKCNEPUMEHTaNLHO 060CHOBaH-
Hble guarpammel KCPT, nonyyeHHble ana pabodein cpefbl 3a4aHHbIX NapamMeTpoB.

M.3.4 B pacuetax KCPT ncnone3aytoT ABa noaxoaa.

[MepBbIit K-3aBUCUMbIM NOAXOL OCHOBAH Ha annpoKCMMaLuM 3IMMMPUYECKMX 3aBUCUMOCTER, Mony4eHHbIx no 95%
BepxHUM orubawwmm anarpamm KCPT anga ceHcnbunusuposarHbix CC aycTeHUTHbIX cTanen Tuna 18-8 B BogHOW cpede
KMMALMX peakTopoB Npy HopmansHoMm BXP.

Bropoi K-HesaBucuMbIi nogxod 6asnpyeTcs Ha OLeHKe CpegHeroqoBblX NOAPOCTOB KOPPO3MOHHLIX TPELWH 3a Bpe-
M5 IKcnnyaTauum GonbluMHETBa ceHenbunuanpoBaHHeix CC, nonyveHHbix 13 06paboTkn MaccyBa AaHHbIX NO pesynsta-
Tam akcnnyatauuoHHoro HK ceapHbix coequHeHWi aycTeHnTHbIX Tpybonpoeogos Y 300 MM KaHanbHLIX peakTopoB Tvna
PEMK.

11.3.5 Mpw ucnonb3oBaHK K-3aBMCMMOro NoAXoda CKOPOCTb POCTa KOPPO3WMOHHON TPeLLuHbl B HanpaBneHwWy Ton-
LKMHBI CTEHKX (Manon nonyocu Ha pucyHke B.1) onucebiBaeTcs ypaBHEHWEM:

da
= = CatKt (n.1)

da .
roe i CKOPOGTb POCTa KOPPO3VWOHHOW TPELLUHBI, MM/C;

Ky — KMH cTatnyecknx HanpsxkeHwid, BKNIoYaLnx B ceba KOMNOHEHTLI 3KCMNyaTalMOHHBIX U 0CTaTOYHbIX Hanpsxe-
HWIA OT CBapKu, MMaM ;

Mg — KOHCTaHTbl MaTepuarna, 3aBucsLLMe OT YCNOBUIA HarpyxeHus, nokasatenen BXP, Temnepatypl, cTeneHm
ceHcubunuaayum CC.

1.3.6 CkopocCTb pocTa KOpPpPO3MOHHOM TPELLMHbI BOOMNb NepMMeTpa CBapHOro Wwea (Cm. pucyHok B.1) onpegensior

3aBUCUMOCTbH
dc da
— | =10 —|. ;
( dt ] ( dt ) n-2)

.3.7 MNpu oTcyTCcTEBMM TepMoobpaboTku pacnpedeneHme oCTaTOMHbIX HanpsXeHWA Mo TOMNWKWHE CTEHKN ayCTEHWUT-
HeIX TpyBonpoeodoB B 3oHe CC mMHAMBMAYyaneHO ANg Kaxaoro cTeikoBoro CC, nmockonbKy 3aBWMCUT OT psaa (DakTopos,
BKMO4aA TENNOBNOXEHNE MPY CBAPKE W XECTKOCTb CBApUBAEMbIX 3NIEMEHTOB.

1.3.8 [Insa onpegeneHns CKOpOCTU MOApPOCTa KOPPO3MOHHbLIX TPELLMH B HanpasneHun TonwuHel cteHku CC Tpy6o-
nposofdoB 13 ctany mapkm 08X18H10T, He nogBepraBwmmecs TepmoobpaboTke UNKU MHBIM TEXHONOMMYECKUM Onepauuam,

C

st

dt

NU3MPOBaHHbLIX cTandax Tuna 18-8 B ceHCMBUNM3MpPOBaHHOM COCTOAHMM M KOHTAKTUPYIOLLMX C KUCNOPOACOAEp allen Boa-
HOW Cpeaon nNpw BbICOKOW TemMnepartype, Gnmakoin No cocTaBy K nokasatensam Kavectsa Bogbl KMIL PEMK npu Hopmanbs-
Hom BXP:

- Bea y4yeTa nepepacnpefeneHns OCEBLIX NeKanbHBIX OCTATOYHbIX HAMPSXKEHUIA MO TOMLLWHE CTEHKW B 3aBUCUMOCTU
OT pocTa TpeLUWHbl B 3KkcnnyaTtayum (cMm. pucyHok WU.1a):

a
peKoOMeHIYeTCA NPUHUMaTL criefdyrolme pacyeTHble sHaqdenus Cy, u mg ansa nporHosuposanua KCPT (—) B CC crabu-

Cy= 1,46-10712, my,=3,0 BMM/C (N.3)
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c BepxHUM nnato 3,94.1078 mm/c npn K;=30 MMavm (zaBucumocts MD-01 Rev.3);

- C y4eTOM nepepacnpefernieHuss OCeBblX OCTaTOYHbIX HANPSXeHWI Mo TOMLWMHE CTEHKWU NO Mepe pocTa TPeLLMHbI
B aKcnnyaTtauum (cMm. pucyHok 1.16):

Cq=4.50:10""2, m =30 B Mm/c

¢ BepxHum nnato 107 Mmm/c npu K290 MMavm (3aBucumocTs MD-01 Rev.2.1).

“Gz0

= 20 = 20
G20 = Rpo2 Gz0 = Rpo2

o e
a 6

a — ucxogHoe besnedeKkTHoe cocTosaHKe; 6 — nepepacnpeieneHHoe CoOCToaHue

PucyHok 1.1 — MuHeapusosaHHoe NpeacTaBneHne pacnpeaeneHs NokankHoro 0GEBOr0 OCTATOYHOMO HaMNpsKeHns o,
Mo TOSMLWWHE CTEHKW B CTLIKOBOM CBapHOM COedMHEHNM aycTeHuTHoro Tpybonposoga AY ot 200 go 300 mm

.4 Mpumep oLeHKU nogpacTaHWA KOPPO3MOHHOMW TPeLUHbI

.4.1 OueHnBaeTcsa CKOpPOCTL NogpacTaHus pedepeHcHoro Aecdekta 3x40 mm ans Hanbonee Harpy:KeHHoro CThIKO-
BOro LWBa BoAoypaBHUTensHoro Tpy6onposoga OY 300 MM ¢ MUHUMaNbLHOW TONLWUHOW CTEHKU £ = 12 MM B 30He pasaenku
LiBa, Npy NpefensHoMm B pexiume HY3 akcnnyaTalnoHHOM HarnpsXeHUn no HopMarnu K CBapHOMY CTblky G, = 105 Mla =

20
= 0,5 RpO,Z .

W.4.2 CornacHo K-He3aBUcUMOMY aMMUPUYECKOMY NOOXOLY CPEAHErOAO0BLIE 3HAYEHWSA NMOOPOCTOR KOPPO3MOHHBIX
TPeLLMH 3a BpeMs akcnnyaTaunu bonsbwmnHcTea CC aycTeHUTHLIX Tpybonpoeogoe ¢ [1Y 300 mm peaktopoe PEMK coctae-
nawT Aa = 1,0 MMm/rog B HanpaeBneHUU TOMNWWHLI CTEHKM A0 AocTuxkeHus rmyBuHbl 0,61 u 2Ac = 20 mm/rog B OKpYXHOM Ha-
npaefeHun BOONb NepuMeTpa CBapHoro wsa. [JaHHble pacveTHble CKOPOCTK nogpacTanus TpewwmHbl MKPIH moryT BbiTh
nepeoripegeneHsl No pesynsratam akcnnyataumoHHoro HK (cm. U.4.11).

1.4.3 PacueTsl ckopocTk nogpacTaHus ucxogHoro pedepeHcHoro gedekra 3x40 MM € MCNonb30BaHUEM 3aBMCUMO-
ctu (cM. W.1) nokasbiBaloT cnegyrolne pesynsrarThbl:

- CKOpPOCTbL NoapacTaHua pedepeHcHoro gedekta B rnybuHy da/df Ha yyacTke oT 3 go 9 MM, paccyuTaHHaa ¢ Uc-
none3osaHuem sasucumoctn MD-01 Rev.3 (C; = 1,46-10712, mg = 3,0) Nnpy HEM3MEHHOM MNome OCTATOMHBIX HaNPSHKEHWA
(cm. pucyHok W.1a), cnabo 3aBUCAT OT ANWHBI TPELUMHEI, MOCKONBKY MakcumansHoe 3HaveHue KWMH Ha HeBonbluom yyacT-

Ke npu myburHe TpeLLnHbl a = t/2 He npeBbiwaeT 3HavYeHusa 32 Mlla N (HauanbHoe 3HaveHue K, = 28 MI'IaaN), a 3atem
BHOBbE CHIWKAETCA 40 3HaveHna Ky = 29 MMa M, npwv rmybuHe Tpewmtsl 0,8 t.

da =
CpeaHssa CKOpoCTb o 4,110 mmic, uto cooTeeTcTBYET 1,0 MM/rog Npu ANWTENBEHOCTU OOHOMO 3KCMNNyaTaLMoH-

Horo roga 7000 4.
C y4yeTOM nonpaekn Ha BbISABMeHHbIW nogpocT TpewwmH MKPIH B pexxumax nycka u octaHoBa cpefHsia CKOPOCTb

da
pocTa TpeLMHbI pm coctaBnaeT 1,2 mm/roa. Pe3ynetaTel pacyeTa nokasaHel Ha pucyHke W.3.

dc da
CpegHuin nogpocT pedepeHcHoro aedexTta no nepumetpy CC coctaenser - 2 ~10E = 24 mm/rop;

- CKOpOCTb NogpactaHus pedepeHcHoro gedexra B rmybuHy da/dt Ha y4acTke oT 3 4o 9 MM, paccynTaHHasi ¢ Ucnonb-
soeaHuem 3asucumoct MD-01 Rev.2.1 (Cy, = 4,50-10-12, mg = 3,0) Npy M3MEHAIOLLEMCA NONe 0CTaTOYHbIX HaMPSKEeHWA
(cm. pucyHok W.16), BospacTaeT ¢ pocToM rmyBuHLl 1 Npy exxerogHoM NpUpocTe ee AnvHbl Ha 24 MM. 1o pesynsTatam pac-
yeTa onpegeneHa guarpamma KCPT e CC Y 300 mm KMIMLU, Bkntovatowas B ceba gga nnato CKOPOCTEN pocTa TPeLyH.

B awanasoHe rnybuH TpewmnH oT 3 Ao 8 MM ee ckopocTe da/dt yeenuuueaetca ot 0,3 mm/rog o 2,3 mm/roa.

BepxHee nnaTto ckOpoCTM pocTa TPELLUWHbI B HAMPaBneHun TOMWUHbI CTEHKN npu K, 2 30 MrMa v YCTaHOBMNEHO Ha

ypoeHe 10~7 mm/c = 2,5 mm/roa,.
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Moapoct pedexra B MybuHy, Mm

12
11 //
10 ‘/E =
. il
. 1 |
i =
$ 7/
3[F
2
1
0 1 2 3 4 5 6 7 8

Bpewms, roa
= J= — MD-01-ReV. 3; === — 1,2 MM/TOf];, === —0 MM

1 — BepxHasa NuHelHaa ornbawouwas Z—? =1,2 Mmm/rog,

Pucyrok M.2 — CpegHerogoBble NoapocTel pedpepeHcHoro gedekTa B HanpaBNeH TONWMWHBI CTEHKM (HMKHAS KpuBas )

PeayneTaTel pacyeta nogpactaHus TPELLWMHBI NoKadaHbl Ha pucyHKe W.3.

s 5 dec da
MakcumanbsHbIA NOAPOCT KOPPO3MOHHOWM TPelUWHbl BAONb Nepumetpa cBapHoro wea — =2-10—  orpaHuven

dt dt
3Ha4veHunem 40 mm/roa.

MogpocT TpewwmHsl Aa, mm/ron

3,0
L]
== MDO1 Rev. 2.1

25 / <
2,0 /

1,5

1,0 /
A

0,5
; /*/
i 11 |

0 1 2 3 4 5 6 7 8 9 10
[myBuHa TpeLlLmHbl a, MM

0 5 10 15 20 25 30 35
KoathhuLuMeHT MHTEHCMBHOCTH HanpsxeHuin K, MMavm

PucyHok W.3 — CpeaHerogoBsie NogpocTel pedepeHcHoro gedekTa B HanpasneHuy TONWMHbLI CTEHKM B 3aBUCMMOCTH
oT rmy6uHbl gedexTa

.4.4 NonyckaeMblid pasMep NOBEPXHOCTHOTO AedhekTa onpeaensoT NyTeM NOCTPOEHUA AWarpaMMbl KOHCTPYKLN-
OHHOW LienocTHOCTK Ans pexuma HY3 npu pacHeTHOM HanpsiKeHnM No HOpPMarnu K N0CKOCTK NONepeyHoro CBapHoro LWBea
- = 20
0,,=105MMa=05Ry 2 -
Fpal:quyro obnacTe npegensHO OONYCTUMBbIX pasMepoB dedekta B rmybuHy (ay) v anvdy (2c,) onpeaensor
13 yCNoBHIA

ay= 0,750 (n.4)
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2c,
, (1.5)

Pc, <
d
ne

rae toin = 12 MM — MUHMMarbHas TOMLWMHA CTEHKM B 30HE Pa3ferku LBa,
2¢,— npefenbHas AnHa CKBO3HOW TPELUWHBI ANsA pexkuma HY3;
n, = 2,0 — koapuuneHT 3anaca Ha ANWMHY CKBO3HOM TPELUUHBI.

M.4.5 3Ha4eHus a; U 2¢, U COOTBETCTBEHHO KO3h(PULIMEHTOB 3anaca yCTaHaBNMBaIOT U3 YCroBul obecneveHuns
LenoCTHOCTYM rpaHul, gasnexnus n TIP B pexuMe HopManeHOW aKchnnyatauuu.

MakcvmaneHble JoNyCTUMbIe pasMepsl AedekTa (a,, 2¢,) ONpedensoT Ha KOHeL, CPOKa OLEHKW, KOTOPbIE He MoryT
6bITe MPEBLILEHEI B IKCNNyaTauui.

Mpw t;, = 12 mm, gonyckaemas rnmybuHa nedexta ay cocTaBnsAeT 9 Mm.

M.4.6 3HayeHne npedenbHOW ANWHBI CKBO3HOM TPELUWHEI 2¢, ONpeaensaioT pacieToM B COOTBETCTBUM C PEKOMEH-
paumsamn [1.2.2.

W1.4.7 B pesynkTtarte pacyeTa npefefbHOro cocTosHUA Ans TpyObl C NOCTYNIMPYEMOR OKPYXHOW TpelunHoW onpeae-
neHa npegencHas ArMHa CKBO3HOM 2C, = 422 MM 1 COOTBETCTBYIOLLAA ANUHA NPEAEnbHO 4OMYCKaeMOoro NoBepXHOCTHOM
AedekTa 2¢,= 2¢,/2 =422/2 =211 MM (CM. pUCYHOK 3).

MpepensHo fonycTuman rmybuHa NoBepxHOCTHOTO Aed)eKTa B aKCnIyaTauni He AOMKHA NpessIlwaTth a,= 9 MM npu
Anvke 2¢, =211 mm.

W.4.8 Mpanuubl gonyckaemblx pasaMepoB gedpekta a u 2c¢, 3aBucsLLMe OT BpeMeHu nogpactaHua gedekTa, onpege-
NS0T M3 YCNOBKS

[al, = a, - Aa,, [2¢], = 2¢, - 2Ac,, (n.6)

roe Aa_u 2Ac. — noApocTsl AedekTa B myBuHy 1 ANUHY 38 pacveTHbIN Neprod BpeMeHH T Nof AeNCTBUEM 3KCTyaTaLu-
OHHbIX HArpy3oK U cpeabl.

ExerogHble nogpocTsl Aa, U 2Ac, onpefeneHsl B 11.4.2—.4.3.

1.4.9 PaccumTtaHHbie No pasHbiM NOAXoAaM Ans BpeMEeHHOro MHTepsana T = 6 neT Benu4uHbI NoapocToB Aa, 1 2Ac,
pedhepeHcHoro gedhekra 3x40 MM 1 ero pasmepbl a, v 2¢. AN PACCMOTPEHHOTO CBApPHOTO LWBa COCTaBAT:

a) K-HezaBUCHUMbIA NOAX0A:

1)Aa =1,0mmirog, a,=3+61,0=9 Mm<a,=9 mm,

2) 2AcT =20 mm/rog, 2ct =40+6-20=160 Mm < ch= 211 Mm,

3) nogpacraHue gedpekTa 3a WecTb NeT B Npeaenax AonyckaemblX rpaHuL.

6) K-3aBuCcuMbIA nogxon (pucyHok K.2):

1) Aa_= 1,2 mm/rog, a. = 3+6:1,2=10,2 mm >a,= 9 MM,

2) 2Ac_ =24 mmfrog, 2¢, =40 + 624 =184 mm < 2¢; =211 MM,

3) nogpacTtanune gedekTa 3a WeCTb NEeT NpeBbIlaeT gonyckaeMyo rmybuHy 9 mm,

4) MEXKOHTPOMbHLIN MHTEpPBan cneayeT YMeHbLUWTb 40 MATH NeT.

1.4.10 Mpu oBHapy*eHUW MHOrOOYaroBLIX TPELWH MX CNeqyeT CXEMATU3UPOBATL B OfIHY NPOTHKEHHYIO TPELLWHY.
Ecnv npoTsKeHHOCTE TAKoW TPeLLMHbI MPeBLICUT ANWMHY pedhepeHcHoro gediekta, Ans nogTeepxaeHua ycnoeuia TP mo-
eT noTpeboBaThcs AOMNOMNHUTENBHLIA aHanM3 cTabnnNsHOCTM KOMBUHWPOBAHHOW M KOMNIEKCHOW TPELUWHBI C BbIXOAOM Ha
HapYXHYI0 NOBEPXHOCTL W onpeaeneHnemM npenensHon rmybuHel 360° kKonbUEBOW TPELLMHBI BOOML NEPUMETPa CBapHOTO
coeMHEeHWA, NMPY KOTOPOW AOCTUrarTCa YCIOBKA NNacTUYeCcKol HeCTabUNbHOCTM 0CrabneHHOro CeYeHUA C TPELLNHON.

W.4.11 MNpegcTtaBneHHble B 1.4.2—I1.4.3 3Ha4eHMs CKOPOCTW NogpacTaHUa KOPPO3WOHHbLIX TPELLWH HE YYNTHIBAKT
MHOMBUAYaNbHYH 0coBeHHOCTh Kaxaoro 6rnoka PEMK. B 3aBMCUMOCTM OT KOPPO3MOHHOW arpecchBHOCTU Bodbl KMIILL,
XapakTepuayemoi B NepBYI0 O4epeb 3NeKTPOXMMUYECKUIA NOTEHUMAN, YAENBHOW ANEKTPONPOBOAMMOCTU U MPUMEHEHHO
TEXHOMOMMM CBapKK (pasgenka LWBa, TEMMOBNOXEHWEe, TUN CBapkW) cnenyet no briokam gnddgepeHumMpoBaTs 3Ha4eHns
ckopocTel nogpactaHua TpewH MKPTIH ona pasnuyHeix rpynn CC ¢ yd4eToM AaHHbIX akennyaTtauuoHHoro HK, nposeneH-
HbIX PEMOHTOB W TEXHONOTMYECKMX ONepauuii.

44

Pa3zpaboTka anekTpoHHON Bepcun - nopTan GostExpert.ru 48 / 56
CrpanHuua ookymeHTa - https://GostExpert.ru/gost/gost-58328-2018



https://gostexpert.ru?utm_source=pdf&utm_medium=59131
https://gostexpert.ru/gost/gost-58328-2018?utm_source=pdf&utm_medium=59131&utm_term=page

rOCT P 58328—2018

Bubnuorpadcun

[1] HIM-001-15 ®denepanktHble HOPMBI U Npaeuna B obnacTu ucnonb3oBaHMa aToMHoW aHepru. Obwiwe nono-
XeHua obecneyeHns 6e3onacHOCTN aTOMHBIX CTaHLWIA

[2] HM-082-07 denepanktHble HOPMBI W MpaBuna B obnacTv WUCnone30BaHWA aTOMHOW 3Hepruu. [lpaBuna
ApnepHoit 6e30NacHOCTU PEaKTOPHbBIX YCTAHOBOK aTOMHbIX CTaHLMIA

[3] HIM-089-15 ®epgeparnbHble HOPMbLI KU NpaBMna B obnactn MCNONbL30BaHMA aTOMHOW aHepruu. [paBuna
ycTponctBa W 6GesonacHol akcnnyatauun obopynoBaHua u TpyOONpPOBOOOB  aTOMHbIX
3HEpPreTMYeCcKMX YCTAHOBOK

[4] HM-010-16 denepanbHble HOPMBI U NpaBuna B obnacTtv WMcnonb3o0BaHUMA aToMHOW aHepruu. [lpaBuna
YCTPOWCTBA W 3KCMnyaTauvm NoKanuayrLwmx cucteMm 6e3onacHoCTW aTOMHbIX CTaHUWA

[5] HIM-031-01 ®denepanbHble HOPMbl W MpaBuna B obnacTtv MCNonb30BaHUA aTOMHOW aHeprun. Hopmbl
MPOEKTUPOBaHUA CENCMOCTOWKMX aTOMHBIX CTaHLMMA

[6] MHA3 -7-010 O6opyooeaHue 1 TpybonpoBoAbl aTOMHBIX AHEPTETUYECKMX YCTAaHOBOK. CBapHble COeanHeHUA
1 HannaskuK. MNpaBuna KOHTpons

[7] HM-071-18 [MpaBuna oueHKW COOTBETCTBMA MNPOAYKUWW, ANA KOTOPOW ycTaHaenueawTca TpeboBaHus,
cBsi3aHHble ¢ obecnedeHnem BGesonacHocTM B 06MacTM UCMOMNb3OBaHUA aTOMHOR 3HEpruu, a
TaKKe NpoLEeccoB €e NPOEKTUPOBaHMA (BKMHOYan M3bICKaHWs), NPOM3BOACTBA, CTPOUTENBLCTEA,
Hanagku, aKcnnyaTauuun, XpaHeHusl, NepeBo3ky, peanuaaluu, yTUnnmaaumum 1 3aXxopoHeHus

[8] HIM-084-15 ®denepanbHble HOPMbl W MpaBuna B obracT¥ WUCMoMNb30BaHWA aTOMHOW 3Hepruu. [pasuna
KOHTPONA OCHOBHOIO MeTanna, CBapHbiX COEAWHEHWA W HamnasfeHHbIX MOBEPXHOCTEW Mpw
aKcnnyaTauum obopynoBaHus, TPyGONPOBOAOB U APYTMX 3MeMEeHTOB aTOMHbIX CTaHLWIA

[9] HIM-096-15 ®denepanbHbie HOPMbI M MpaBuna B 06NacTy UCMNonb30BaHUA aTOMHOW 3Hepruu. TpeboBaHua
K yrnpaeneHw pecypcoM obopydoBaHus W TpyOONpoBOAOB aTOMHbIX CTaHUWMA. OCHOBHBbIE
nonoXeHns

[10] HIM-017-18 ®denepanktHble HOPMEl M NpaBuna B 06nacTv UCMNONb30BaHUA aToOMHOW aHepriin. OCHOBHbIE

TDEGOB&H nA K NpoaneHntio CpoKa akcnnyatauunmn Brnoka aToMHOW CTaHUWUW.

[11] TMHA3T-7-002 Hopwmbl pacyeTa Ha npoYHOCTbL 0bopydoBaHWs M TpyBOMpPOBOAOB ATOMHbLIX 3HEPreTUYECKUX
YCTaHOBOK

[12] TMHA3T-7-009 O6opyooeaHue v TpybonpoBoAbl aTOMHbIX 3HEpPreTMyeckux ycraHoBok. CBapka W HannaBka.
OCHOBHbIE NONOXeHWA

45

Pa3zpaboTka anekTpoHHON Bepcun - nopTan GostExpert.ru 49 /56
CrpanHuua ookymeHTa - https://GostExpert.ru/gost/gost-58328-2018



https://gostexpert.ru?utm_source=pdf&utm_medium=59131
https://gostexpert.ru/gost/gost-58328-2018?utm_source=pdf&utm_medium=59131&utm_term=page

FOCT P 58328—2018

YOK 621.039:006.354 OKC 27.120.20

KrioueBkle cnoea: prﬁDI’IpOBO,EIbI, KOHUenuMAa «Tedb nepen pazpyweHuem», UCTedeHue TenroHOCKUTENA,
CUCTEMA KOHTPOJIA Tedn, MeXaHWKa pa3pylleHnd, Tepmorw,qpaaanecmﬂ aHanua, oeTepMnHUCTCKOe obo-
CHOBaHWe

B3 1—2019/36

Pepnaktop E.A. Mouceesa
TexHndeckuin pegaktop B.H. lpycakosa
Koppektop O.B. flazapeea
KomnbiotepHas BepcTka E.O. AcmawuHa

CpaHo B Habop 21.12.2018.  MognucaHo B nevatb 28.12.2018.  dopmat 6OXB47!8. lapHuTypa Apuan.
Yen. ney. n. 5,58, Yu.-usa. n. 5,05.
[NoaroToBNEHO Ha OCHOBE SMNEKTPOHHOW BEPCUK, NPeaoCcTaBneHHon pa3paboT4nkom ctaHgapTa

Cozgano B eauHU4HOM ucnonHeHun Oryr « CTAHOAPTUHO®OPM» ana komnnektoeaHma ®enepanbHoro MHGQOPMaLMOHHOMO
coHaa crangaprtoe, 117418 Mocksa, Haxumosckuia np-T, . 31, k. 2.
www.gostinfo.ru  info@gostinfo.ru
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OKC 27.120.10

NameHeHue Ne 1 TOCT P 58328—2018 TpyGonpoBoAabl aToMHbIX cTaHUMWA. KoHuenuusa «Te4db nepepg
paspyweHuemM»

YTBepxaeHo u BBeAeHo B gencTBue lNpukasom PegepanbHOro areHTCTBa No TeEXHUYECKOMY perynupo-
BaHWKO N meTpornoruu ot 21.11.2024 Ne 1734-ct

HNata BBegeHma — 2025—01—30

Pazgen 1. MyHkTbl 1.1—1.3 M3N0XWUTb B HOBOW peaakunn:

«1.1 HactoawwmiA cTaHgapT ycTaHaeBnueaeT MeTOA40MN0MMI0, NpoLenypbl 000CHOBaHUA WU KpUTEPUK NpU-
MEHWMMOCTM KOHLENUMKM «TeYb Nepepq, paspyLlieHvemM» Ans TpyObonpoBodoB KOHTYpa TENNIOHOCUTENSA BOZOOX-
naxaaemMoro peaktopa NpoeKTUPYEeMbIX, COOPYXaeMblX U JEACTBYLMX aTOMHBIX CTaHUWA.

1.2 HacTosiwuin cTaHgapT pacnpocTpaHsieTcs Ha TpybonpoBoakl (BKNHOYAA CBApPHLIE COEQUHEHUS npu-
Bapku TpybonpoBoaoB k 060pyaoBaHuWIo), COOTBETCTBYOWMeE TpeboBaHuaMm [1]—[11], a Takke yooBneTBOpStO-
lWKe criegyLwmMm yCrnoBusiM:

a) HapyxHbln onameTp Tpybonpoeoaa He meHee 150 MM;

6) paboyne gaeneHve u TemnepaTtypa B CTaLMOHApPHOM peXume Ha HOMWHAaNbHOM YPOBHE MOLLHOCTM
(Danee — cTauMOHapHbIA PEXKMM MPY HOPManbHbIX YCITOBUSIX 3KCyaTauun) He Huxke 1,9 MMNa unun He Huxe
95 °C, coOTBETCTBEHHO;

B) 3HauyeHue ygapHon BaskocTu metanna KCV (0CHOBHOro 1 cBapHLIX cCoeuHEeHW) Ha obpa3uax Buaa
V no NOCT 9454 npu pabo4yen TemnepaType HOpPManbHON aKkcnnyatauun He meHee 80 [x/cM2 B ucxoaHOM
COCTOSIHUM N He MeHee 60 [k/cM2 Ha KOHeL, CpoKa OLIEHKM.

1.3 MNepeyeHb TpybonpoBoOoOB, BXOAALMX B COCTAB KOHTYpa TEMMOHOCUTENS! peakTopa, ONs KOTOpbIX
TpebyeTcs obocHOBaTbL KOHLUENUUI «Tedb Nnepen paspylleHuem», ANs Kaxgoro brnioka aTOMHOW CTaHUuMu,
onpegenset paspaboTymk npoekTa 6noka aTOMHOM CTaHUMK C y4acTUeM paspaboTynka npoekTa peakTopHON

YCTaHOBKMN».
MyHkT 3.21. UckniounTh crioBa: «, NPUBEAEHHbLIN K HopManbHbIM ycnosusamM no FOCT 2939».
Pasgen 4. Wckntounte cnoa: «KMIU — KOHTYp MHOMOKpatHOW MNPUHYOWUTENbHOW LUPKYNALUNR;

«PBMK — peakTtop 60rbLUORA MOLWHOCTA KaHanNbHbIA».

MyHkT 5.1.1. Nckmountb crnosa: «(nyHkTsl 3.3.3, 3.4.3.2), [2] (nyHkT 2.5.13), [3] (nyHKT 52), a Taioke Heob-
XOOWMOCTBIO KOMMNEHCcaLUUKM OTCYTCTBUS repMeTUYHOoro orpaxgerHusa PY Ha bnokax AC, MMeloLWmnx OTKNOHEeHNS
oT TpeboraHui [4] (NyHKT 21)».

MyHkT 5.1.2. 3aMeHUTb CroBa: «peakTOPHOW YCTAHOBKM» Ha «PY».

MyHkT 6.2.2. 3aMeHWUTbL CroBa: «rMaBHbIM KOHCTPYKTOPOM» Ha «pa3paboTynkoM NpoeKkTa»; «C reHnpoek-
TMPOBLLMKOM» Ha «C pa3paboTyukom npoekTar.

MyHkT 6.2.3. 3amMeHUTb CNoBa: «NPUMEHALNXCA cnocoboB» Ha «NPUMMEHSIEMbIX CNOCOBOB»; «C MoO-
MOLLbIO MPUMEHSAEMBbIX CNOCOBOB» Ha «C MOMOLLbI TEXHWYECKMX CPEACTBY».

MyHKT 6.2.4. 3aMeHUTb CNOBO: «cneunduryeckme» Ha «TEXHUYeCcKne».

MyHkT 6.2.5. 3ameHnTb cnosa: «B TexHonormyeckom pernmaMeHTe M WMHCTPYKUMKM MO 3IKChmyaTauum»
Ha «B skcnnyaTauuoHHOW OOKYMeHTauuu»; «C y4eTom TpeboBanwi [3] [nepeuncneHune a) nyHkta 252]» Ha
«C yyeToMm TpeboBaHui [3]».

MyHkT 7.2.2. 3ameHuTb cnoBo: «brnokoB» Ha «brnokoB AC».

MyHkT 7.2.3. 3ameHuTb cebinky: «b.2.5» Ha «B.2.3».

MyHkT 7.2.6. NepBbi abzal. 3aMeHWTbL CNOBO: «NMOBEPXHOCTHBIA® Ha «MOBEPXHOCTHONY.

MyHkT 7.2.8. 3ameHnTb cnosa: «b.2.5 (npunoxeHwe bB), rae BenuyMHa ycTaHOBNEHHOW YyBCTBUTEINb-
HocTh Qp =1,9—3,8 KI/MuH» Ha «b.2.3 (Mpunoxexue B)».

MyHKT 7.2.10. VICKNI0UNTE CroBa: «NepeqYnceHnto a)».

MyHkT 7.2.11. 3ameHuTb cebinky: «I.10 (npunoxeHue MN» Ha «[.5, 10 (npunoxeHwue M».

MyHkT 7.2.12. 3ameHunTb cnosa: «(ap, 2¢,) BbINOMHAOT, €CNv CyMMapHoe 4ucno uuknos N npesbiwaet
2-10% npu AK g 0T 10 MMavm u Bbiwe» Ha «ly(ag, 2¢5) ANA KaXO0M rpynMbl LMKNUYECKOrO HarpyxeHns ¢ pas-
mMaxom AK_ x B LUMKNE W 41cnomM uuknos N B rpynne AonycKaeTca He NPOBOAWTbL MPK BbINOMHEHUN YCIIOBUA,
npuBegeHHbIx B .15 n 16 (npunoxexue MN».

MyHKT 7.3.2. 3aMeHUTb cebinky: «7.2.13» Ha «7.2.12».

MyHkT 7.3.3. MNepeuncneHue a). 3aMeHUTb CCbINkn: «7.2.1—.2.3» Ha «7.2.1—7.2.3»;

nepedncneHre 6). 3ameHnUTb CCbINKK: «7.2.4—.2.12» Ha «7.2.4—7.2.12x»;

pucyHokK 4. lNpaBas konoHka. YeTBepTad sverika. 3aMeHUTb CMOBO: «MOMWAaabio» Ha «NNOoLaab»;
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nepedncneHue r). MicknumTb crosa: «(c ydetoM 7.2.13)».

nepevvcneHun e). 3aMeHnTEL CnoBa: «B pexume HY3O» Ha «B cTaunoHapHOM pexuMe HY3 ¢ ucnomnbso-
BaHWEM aTTECTOBaHHbLIX Nporpamm ansa 3BM nnu B nopagke, NnpuBeeHHOM B NPUMoXeHun E».

MyHKT 7.4.7. NcknounTb CnoBa: «, KOTopble 0Becne4YnBaoT HaUMEHbLUWIA NPedenbHbIA pa3Mep NocTy-
NMPYEeMOW CKBO3HOW TPELLMHbI U MUHUMarbHY CKOPOCTb UCTEYEHUS TENNOHOCUMTENA AN NocneayoLLen npo-
Bepku unu onpegeneHns tpeboeannin K CKT».

MyHkT 7.5.6. 3ameHuTb CNoBa: «kaHansHoro Tuna B 1.2—W.3, Bknovas npumep pacyeta — B W.4 (npu-
noxeHwe M)» Ha «kaHanbHOro Tuna B M.2».

Myukt A4.1. 3amennTb ccbinky: «MOCT 8.932» Ha «[TOCT P 8.932»; WCKNIOYWTL  CCbINKY:
«OCT P 50.05.15».

MyHKT A.4.2. 3aMeHUTL CroBa: «OLEHKE COOTBETCTBUSA MOAMNEKAT» Ha «OLeHKEe noanexary;

BTOpOE nepeducneHune. 3aMmeHnTb cebinky: «[3] (nyHkT 230)]» Ha «[3]»;

TpeTbe nepevncrneHne. 3aMeHUTb CNOBA: «CBapHbIX CoeauHeHU» Ha «CCy»;

YeTBEepTOE NepevYncrneHne U3NoXUTe B HOBON pefakuun:

«— CKT c y4etom TpeboBaHuin 5.2.2 [nepeuncnerue 6)], 6.2 n npunoxeHuns E».

MyHkT A.4.3. 3amenunTb cebinkn: «[11], [6], [7], [12]» Ha «[3], [4], [6—11]».

MyHkT A.4.4. 3ameHuUTL crnoBo: «6noka» Ha «Bnoka AC».

MyHKT A.5.2. MCKNIOUMTL CroBa: «B COOTBETCTBUM C TpeboBaHuamMmu [5] n [12]».

MyHkT A.5.3. 3ameHunTb cnoea: «AC» Ha «bnokoB AC».

MyHkT B.1.1. 3ameHuTb cnoea: «bnoka» Ha «6noka AC»; «B 3HEPreTMYEeCKOM pexXnumMe» Ha «B CTaluo-
HapHOM pexunmMes.

MyHkT B5.1.3. 3amenuTs cokpalwleHme: «CTK» Ha «CKT».

MyHkT B.2.2. 3ameHuTb cnosa: «bbiTb BEPUPMLMPOBAHbLI MU NPOATY NPOLEAYPY NOATBEPXOEHUS COOT-
BeTcTBUA TpeboBaHuam FTOCT P 8.654» Ha «NpoWTU 3KCMepTU3y B OpraHuM3aLuy Hay4yHO-TEXHWYECKOW nopg-
OEPXKN YNOMHOMOYEHHOIO OpraHa rocygapcTBEeHHOro perynupoBanus beaonacHocTu ¢ ohopMMneHUeEM OOKy-
MEHTOB, NOATBepxaaLWwmx xapaktepuctukm CKT, a Taeke NpoATy npouenypy NoaTBepKAeHWUs COOTBETCTBUA
TpeboBaHuam MOCT P 8.654».

MyHkT B.2.10. Bropoi ab3au. 3ameHnTb cnoea: «B pexume HY3» Ha «B cTaumMoHapHOM pexume HY3».

MyHkT B.2.12. NckniounTb crioBa: «no mexaHnamy MKPTIH»;

3aMeHWTbL CroBa: «CBapHOro COeAMHEHMUS 3a MEXKOHTPOIbHbIA MHTepean ¢ yvyetom W1.2.3 — 1.2.6 (npu-
noxexue M)» Ha «CC 3a MeXKOHTPOMbHbIW UHTEpBan».

MyHkT B.3.2. 3ameHuTb 06o3HaueHne: «JR(Al)» Ha «Jg(Al);

npumedaHue. VIckniynTb CNoBa: «WNU OTCYTCTBYET KOPPO3WOHHO-CTATUYECKWA POCT TPEeLUMHbl, Ans
OMMCaHWA KOTOPOTO UCTOMNb3YHTCA KOHCTaHTbl Cg ., mo».

MyHkT 1. 3aMeHnTb cobinku: «7.2.12—7.2.13» Ha «7.2.9».

[MyHKT 4 N3NOXUTb B HOBOW pefaKkumun:

«PacyeT BenuunHel NoapacTaHusa nocTynupyemoro gedekta [ (ay, 2¢) 8 rmybuny Aay u anuny 2Acy,
NPOBOAAT METOAaMU NMUHENHOW MEXaHWUKN paspylleHus. PacyeT He NpoBoAUTCS, €CNU HE BbINOIHEHb! YCNo-
BWA ANS LUKNMYECKOro pocta TpeLlUHb B cooTBeTcTBUU ¢ [.15, .16, Koraa 3apaHee M3BECTHO, YTO HE3HAYu-
TernbHbIM LIMKMMYECKMM NOApacTaHUeM HavyanbHOro Aedekra ¢ yCTaHOBNEHHbIMKU B 7.2.9 paaMepaMn MOXHO
npeHebpeuby.

My

MyHkT 5. 3ameHUTL 0603HaYeHNs: «ﬁ» Ha «E»; CAK g = - S «AK g = R

dN dN (1- R)o,25 (1- R)o‘zs

MyHKT 8. 3aMeHUTb CroBa: «B CBapHbIX COEAUMHEHWSX U3 YINepoaucTbiX cTanen n ctanei ayCTeHUTHO-
ro knacca tuna 188» Ha «B CC 13 yrmepogucTbiX cTanei u ctanen aycTeHUMTHoro knacca tuna 18-8».

MyHkT 9. ®opmyny (I.3) M3NoxuUTL B HOBOW pedakLunn:

«K; = KP + KF = (6pfin + pfy WL +(0ifins + Ghfps WI»;

JONOMNHUTL ab3aleMm:

«[JonyckaeTcs MCNonb30BaTh MHbIE BepuduumpoBaHHele Mmetonbl pacyeta KMH ¢ cooTBeTcTBYOLWNM
obocHOBaHMEM WX MPUMEHUMOCTUY.

Mpunoxexnwe [T gononHWTL nyHktamu .15, I16:

«.15 [Anga yrmepogucThix cTanen u ctanen aycteHUMTHoro knacca tuna 18-8 n ux CC ¢ KoHcTaHTamm Cf
U mg ykasaHHbiMy B Tabrnumue M1, pacyer BenuUMHbLI LMKNNYECKOTO NMoapacTaHus nocTynupyemoro aedekra
2
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lg(ag. cg) ANA KaxOoi rpynnbl LMKAWYECKOro HarpyxeHns ¢ pasmaxom AK e B uukne u 4ucnom uvknos N B
rpynne gonyckaeTcs He MPOBOAMTL NPW BbINOMHEHWMMW CredyLWUX YCINOBMIA:

AKy, < AK z< 10 MMavm, N <5103 10 MMavm < AK,; < 15 MMavm , N < 1-103;
15 MMavm < AK < 20 MMavm, N < 500; 20 MMavm < AK g, < 25 MMavm , N < 300;
25 MMaym < AK_ < 30 MMavm, N < 170; 30 MMavm < AK_ 4 < 35 MMavm , N < 100;
35 MMam < AK, ;< 40 MMavm, N < 70; 40 MMaVm < AK,; < 45 MMavm , N < 50.

Mpw Taknx sHa4eHnax AK g 1 N BennunHa nogpocta TpewmnHbl Al meHee 1 Mm.

16 Ona nervpoBaHHbix ctanen Tuna Cr-Mo-V, Cr-Ni-Mo-V u nx CC c koHcTaHTamn Crun m; n3 tab-
nuusl 1 yncno unknos N B rpynne, Npu KOTOPOM LIMKMMYECKMM MOApacTaHMEM MOCTYNMpYeMOoro Agedekra
lo(ag, ¢g) MOXHO NpeHebpeyb, B 10 pa3 Gonblue Npu 3HaveHnsax AK g, ykasaHHbIx B [.15».

MyHkT 0.2.1.2 N3N0XUTb B HOBOW peaakunn:

«[1.2.1.2 WMHKeHepHble MeTonbl pacyeTa He TpebytoT NonyyYeHwus v onucaHus guarpamm gedopmu-
poBanusa o(g) U Jo-KpUBBIX Matepuana, AOCTATOMHO pacrnonarate AaHHbIMU MO TaKUM XapakTepucTukam,
Kak yCIOBHbIi Npefen TekyyecTn R, , U Npefen npoYHocTn R, YpaBHeHUs, UCMonb3yemble B AaHHBIX
MeTOo4ax, cnpaBensnivMebl 45 MiobbiX pacHeTHbIX ce4eHMid TpybonpoBO4OB BHE 3aBUCMMOCTM OT MX MECTO-
pacnonoXeHus».

MyHkT 0.2.1.4. Bropoin abzal,. 3aMeHWTb CIOBO: «TEMJIOT0» Ha «TenyoBOro».

Mynkr 0.2.2.1. MNMepebiin ab3al. 3aMeHUTL CNOBA: «C TPELLMHBLI» HA «C TPELUUHONY.

MyHkT 0.2.2.2. Qopmyna ([.8). MosicHuTenbHble gaHHble. JononHuTe o6o3HadeHmem 0: «0 = % — no-
nyyron pacTBopa TpeLUVHbl ANUHOW 2C»;

BTopon ab3au. MNocne cnos «HanpsxeHne Te4eHnA» AOMONHUTL CIIOBOM: «Marepuanas.

MyHkT [.2.2.3. Bropoi ab3ay. 3amMeHWTb cnoBa: «Ha pucyHke B.1» Ha «Ha pucyHke [ 1» (2 pasa);

3aMeHMWTb CrnoBa: «A4Ns To4kM B» Ha «ans Touku C»;

TpeTui ab3ay. 3ameHuTb cnoBa: «Obnacte npumeHeHns ypasHeHuin (0.3)—(0.8)» Ha «ObnacTtb npu-
MeHeHus ypaBHeHuA (0.3)—(0.11)»;

3aMeHUTb 3HadeHns: «20 < m npu 6, = 0 unu npu 6, = O» Ha «20 < w npn 6, = 0 (M, = 0) unn npn
6, =0 (N,=0)».

MyHkt 0.2.3.2. Nepedncnenne B). WckmounTe crosa: «- rmobanbHas HecTabuneHOCTE CKBO3HOWM Tpe-
LMHbBI»;

dopmyny (4.18) 3N0XWTb B HOBOIN pedakuum:

of 2 31EC,
«G, = ———arccos| exp e
Mp T ZCGf

K2(1-v?) K2(1-v?)
Mynkt 0.3.4. 3ameHnTs hopmyny: « Joi = T F  »Ha« Jor = —F (0.23a)»;
MyHkt [.3.7. NepBoe nepedncrneHne U3noxnWTb B HOBOW peaakuMu: «a) CKBO3Has KonbLeBas TpeLwmHa

B Tpyben;
dopmyny ([1.26) M3noxWMTb B HOBON pegakuum:

73] o

(1-2)?

«Gref =

pucyHok ([0.2). Obo3HavyeHne 3aBUCMMOCTU. 3aMeHnTb dpopmyny: «(0.17)» Ha «(0.25)»;
nepeuncneHue B) U3NOXNTbL B HOBOW peaakuum:

«B) ckBO3HaA NpofonbHasa TpelluHa B Tpybe nog AeAcTBUEM MeMBpaHHOIo HanpsKEHUST».
Mynkt [0.3.9. MNMepBbin ab3al. TpeTbe NepeyncrneHme U3rnoxXnTb B HOBOW pegakumnm:

«- YCTOMYMBOrO poCTa TPELIMHbI A0 NPEAenbHON BennunHbl Al

JPL) = Jg (AL) (0.31)»;
3
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chopmyny ([.33) M3NoKnTb B HOBOW pedakumu:

& (P 1)

= > Tonat™

> %MHM Tapp,
yeTBepTbIA abaal M3NOXKNTbL B HOBOW peaakuunm:

«Benuumna Al anga kotopoi seinonHawTes ycnosus ([0.31)—([.32), cooTeeTcTBYET NpeAensHOMy a0-
KPUTUHECKOMY NOOPOCTY TPELLUHbI».

MyHkT 0.3.10. NocnegHun ab3al, U3N0XUTe B HOBOW pedakLuu:

«B cooteeTcTBMY C ypaBHeHusmn (0.32) v ([.35) nocne QOKPMTMYECKOro MogpocTa TPeLuuHbl Ha Be-
nuunHy Al npegenbHbIn pasmep TPeLiuHbl [, COOTBETCTBYHLLMIA TOUKE KacaHns pacyeTHon kpuson J(P, /)
C J5-KPUBOW, OMPenensoT B TOYKE NepeceyeHns KpUBbix Tapp, n T, Ha rpacmke J — T (cm. pucyHok [1.3)».

MynkT O.3.11. PucyHok [1.3. HaumeHoBaHWe U3noxuTb B HOBOW pedakuuu: «PucyHok [1.3 — NnniocTpa-
uns cTabunbHOro pocTa TpewyHbl Ha rpadukax J — Jp, J — Tapp, nd— T,

MpunoxeHun E. NepBoe—TpeTbe NepedncneHns UanoxuTe B HOBON pedakumnm:

«- pac4eT Nnowaan packpbiTUSA CKBO3HOWN TpelwnHbl A B 3aBUCMMOCTMW OT ee ANWHbI 2C;

- pacyeT pacxoga TennoHocuTens Q@ yepes nnowagb uctedeHus COA, onpegensemMoi No BenuMyuHe
nnouwagn packpbiTua A CKBO3HOW TpeLWHbl ANMHOW 2¢;

- onpejeneHue ANvHbl CKBO3HOW TPeLUWHbI 2¢; , 06GHapykueaemoii no pacxony Q(2c; p) = Q, p = npQ,
kak obpaTHoM yHkLMK pacxoda Q(2c¢) u nnowaawn nctedenus COA = A(2c)».

MyHkT E.1.1. 3ameHnTb cnosa: «MeTobl U3 NepBOR FPYMNbli» Ha «UHXEHEPHbLIE METOObIY.

MyHkT E.1.2. 3aMeHuUTL crioBa: «pexuma HY3» Ha «cTaumoHapHoro pexuma HY3»;

3aMeHNUTb cebInky: «[11]» Ha «[12]».

MyHkT E.1.5. 3amMeHuTL cnoBa: «MeMOpaHHbIX HaNpPsBKEHMA» HA «PacTATMBAOWMX «NEPBUYHLIX» Ha-
MPAXKEHUN» .

MyHkT E.1.6. 3ameHuTL crnoea: «no dopmyne (E.1)» Ha «no chopmynam (E.1) n (E.2)».

MyHkT E.2.2.1. UcknounTe crioBa: «(cm. pucyHok E.1)»;

cdopmyny (E.16) n3noxuTb B HOBOW pedaKkLuun:

2 2
«Aj, = A%, Aox = A%».

MyukT E.2.2.2. Popmyny (E.20) n3noxuTb B HOBOW pefakuum:

(0,4(1-d), ecnud >0, F < F,
(1-d?)

(1+(2F)°'5)

5 0,5
«p - udﬁk[%g}]

(1+ (2F)*°=k)

,ecnnd >0, F<F<F

, ecnu F > F, npunobom d

(1-~d?)
)05

(1+(2F)™)

min{0,4; 0,6(1+d); } ecnnd <0, F < Fy».

MyHkT E.2.3.1. ®opmyny (E.23) M3noxuTb B HOBOW peaakLum:

—0,0523["—3 = 12]

. _ Dp
« Xe=NiXg|1-e : (E.23)
S, -5
rae Xg = 2—2=5,
& Sgc - SLc
N, _ | 20Xe. ecnnXg <0,05
- ».
1711, ecrm Xg 20,05,
4
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MyHkT E.2.3.3. @opmyna (E.25). MNosACHEHMS K U M3MOXUTE B HOBOW pegakuuu:

«— LLEepOX0BaTOCTb MOBEPXHOCTU KaHana uctedeHus (cMm. E.2.4)».

MyHkT E.2.3.4. NepBbin ab3al, M3NoXUTL B HOBOW pedaKkLumu:

«lNoTepw AaBneHns, BbI3BaHHbLIE HANWYMEM BbICTYNOB, MPUBOASALLNE K M3MEHEHWIO HANpaBneHWsa NoToka
¥ NOTEPE CKOPOCTH UCTEYEHUS, ONPedensT no gopmMyne»;

®opmyna (E.27). NoAcHeHWe K e, U3MNOXUTb B HOBOW pefakuuu:

«— YWUCIO BbLICTYNOB Ha edVHWLY OANWHBI MYTW NOTOKa UCTEYEeHWA ANA 3a4aHHoro TMna TpeLwmHbl. Peko-
MEHZyeMoe CpeaHee e, Ons KOPPO3WOHHO-YCTaNoCTHOW TPELMHbLI NPUHUMAIOT pasHbiM 0,75 np».

MyHkT E.2.3.5. ®opmyna (E.28). MNosicHeHne kK G U3Nox1Tb B HOBOW pefakumni:

«— CpeJHWA MaccoBbIV MNOTOK B AByx(asHon obnacTty Ha eguHILy nnowanuy.

MyHkT E.2.4.4. Tabnuuy E.1 n3noxuTb B HOBOW pefakunu:

«Tabnuuya E.1— PekomeHayemble 3Ha4eHUsi MOPCONOTMHECKUX NapamMeTpoB TpelyHbl B CTansx NepnuMTHOrO Knacca

-1
Tun TpeLwwmHb! Cpena | 1, MKM | L, MKM | My, MM | Kgat | Kg

YcTanocTtHas TpeluMHa B KOHTakTe ¢ Bogon | [yxdhasHasn 8 33 6 1,06 1,02

MpuMeyaHune— [N NOAHANNABOYHbLIX TPELLMH, HE KOHTAKTUPYIOLWX C BOAOW, 3HAYEHUE Ny, NPUHUMAIOT
paBHbIM 2,5 (Mm~1).

Tabnuuy E.2 n3noxuTb B HOBOW peaakuunm:

«Tabnwua E.2 — PekomeHgyemble 3Ha4YeHUs MOPGONOrMYeckux napameTpoB TPELLUMHbl B KOPPO3WNOHHO-CTOMKUX
cTansx aycTeHWTHOro Knacca

Tun TpeLuHbI Cpepa 1, » MKM Wgs MKM Ny mm ! Kot Kg

YcTanoctHas TpeluMHa B KOHTakTe ¢ Bogon | [ByxchazHas 8,9 40 6 1,06 1,01

MyHkT E.2.5.2. TepBoe nepedncnenne. 3ameHnTts hopmyny: «(E.29)» Ha «(E.35)»;
TpeTbe nepedncrieHre. Popmyny (E.38) n3anoxuTb B HOBOW pefakuun:

2

2k 2 Yk
((qo = mpopg m ».

MyHkT XK.1. 3ameHuTbL crnoso: «bnokoe» Ha «b6nokos AC».

MyHkT 2K.2. 3ameHnTb CrnoBa: «npy OAMHakoBOM paboyem OaBneHWy 1 TemnepaType» Ha «npyu oguHa-
koBoM pabouem gasneHun p 1 Temnepatype T».

MyHkT 2.5, BTopon ab3al, M3NoXuTe B HOBOW pedakLuu:

«- MPUHMMAatOT HEKOTOPOE MPOM3BONbHOE Manioe 3Ha4YeHWe HanpshkeHus narnba, HYWKe 0KMgaemoro m3
pacyeTa HanpsbkeHWr, Hanpumep Op(1) = 10 MMa, v BbIMUCASAT COOTBETCTBYIOWMIA M3rMbaLWwmin MOMEHT
Mbm»;

3aMeHUTb CroBa: «3Ha4yeHune cunbl N, (MNK HAaNPSHKeHNS G, )» Ha «3HaveHune cunbl N, (MNK HANPAXeHUs
»;

TpeTuin absau. Bropoe nepeuncneHve. 3aMmeHUTL CNOBa: «MpeaenbHOro HanpsikeHne narnba» Ha «npe-
AeNbHOro HanpshkeHus uarnba».

TpeTbe nepevucineHve. 3aMeHNTb CnoBa: «Ansa ps4a NPOMEXYTOYHBIX YPOBHEN HanpsKeHus n3rnba ot
10 oo 100 MlMa» Ha «ana paga NpoMexyTo4YHbIX YPOBHEN Hanpsxkenus narnba ¢, ot 10 go 100 MlMa».

MyHkT XK.6. ®opmyny (XK.4) M3NoKUTb B HOBOW pefakunu:

«S = £+ﬁ».
M

G,,)

MyHKT 1.1.2. 3ameHnTb CrnoBa: «pe3epBHLIX NPUHUUNOB 6)—T)» Ha «npuHUMnoB B)—I)».

MyHkT U.1.4. 3ameHWUTL CNnoBa: «Hepa3pyLlakLLero KOHTpPoNsa cocTosaHMs MeTanna» Ha «HK cocTosiHus
MeTanna».

MyHkT M.2.1. 3ameHnTb crnoBa: «B CBapHbIX COEAMHEeHWsIX ayCTeHWTHbIX TpybonpoBogoe Y ot 200 go
300 MM KaHanbHbIX peakTopoB» Ha «B CC aycTeHuTHbIx Tpybonpoeogos Y ot 200 o 300 mm PY KaHansHoro
TMnay.
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MyHKT .2.2. 3aMeHUTb CroBa: «3KCMyaTauWOHHbIA HepaspyLlatow il KOHTPOMb» Ha «3KCMnyaTaumnoH-
Horo HK»; «3a c4eT onTummnanpoBaHHoro koHTponst CC» Ha «3a c4eT ONTUMU3NPOBaHHOIO KOHTPOMsS aycTe-
HUTHbIX CC».

MyHKT 1.2.3. 3ameHUTs CNoBa: «kaHanbHOro peaktopa» Ha «PY kaHaneHoro tmna.

MyHkT WN.2.4. Mepeoiii ab3al. VckmoumTs crnoBa: «PocT TpelmHbl B mMyBOuHy gomkeH ObiTe orpaHuyeH
npenencHbiM 3HavyeHnem 0,75 t»;

BTOpPOW—Y€ETBEPTLIA ab3albl CKINIOYAT.

MyHKT 1.2.6. BTopon ab3aL, MCKN4YnThb;

TpeTuih ab3al M3NoXWTb B HOBOW pegakuunn:

«lMNpenoTepalleHre pa3pbiBa aycTeHUTHOro TpybonpoBoaa 4OCTUraeTcsa B 3TOM Cnydae 3a cHeT aKCnny-
ataumoHHoro HK v BHegpeHusa vyecTBuTENbHOM CKT».

Moagpasgenst N.3—W.4 nckniounTb.

Bubnuorpadcdua. Mosnumu [6], [11], [12] M3noXnTe B HOBOWA penakuun:
«[6] HI-105-18 depepancHble HOPMbI U MpaBuna B 0bnacTn Mcnonb3oBaHWA aToOMHOW aHeprun. [Npaswuna

KOHTpONA mMeTtanna oﬁopy,u,osaHnﬂ n prGOI'IpOBOJJ,OB dTOMHbIX 3HEPreTUYEeCKUX YCTaHOBOK
NPy U3rOTOBNEHUN U MOHTaXe»,

«[11] HM-104-18 denepansHbie HOpPMbI W Npaewna B obnactyv Mcnonb30BaHWA aTOMHOW 3Heprun. CBapka u
Hannaeka o6opynoBaHus 1 TpyBonpoBOLOB aTOMHbIX 3HEPrETUYECKNX YCTAaHOBOKY;

«[12] THA3 -7-002-86 Hopmebl pacyeTa Ha Npo4YHOCTE 0BopygoBaHUA M TPyOONPOBOAOB aTOMHBIX 3HEPreTUYECKUX

YCTaHOBOKY.
(MYC Ne 3 2025r.)
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