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cmaHOapmsl». Coomeemcmeyrou,asi UHhopMmayus, yeedoMIeHue U meKkcmbl pasmMew,atomesi makxe 8 UH-
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BBeneHue

HacTtosawwui ctangapt paspabotaH B COOTBETCTBUM C TpeboBaHWsIMK 3akoHopaTenbcTBa Poccuickomn
depepaunn B cchepe TEXHUYECKOrO perynvpoBaHusi, obnactu obecnevyeHnsi npombliLuneHHon 6e3onacHocTy,
oXpaHbl Tpyaa, noxapHown 6e3o0macHOCTU 1 APYrMX HOPMaTUBHbBIX AOKYMEHTOB paboyen rpynnon cneuunanm-
ctoB AKUMOHepHOro obuecTBa KpuoreHHoro matumHoctpoerus (AO «KpuoreHmalu») nop obwum pyKoBoOA-
cTBOM rnaBHoro koHcTpykTopa AO «Kpuorenmaw» [1.H. LLinnoea n ®epepanbHbiM rocyaapCTBEHHbIM OrogxkeT-
HbIM yupexaeHuem «Poccuncknn MHCTUTYT ctaHgapTusauumy (PrbY «HCTUTYT cTaHgapTusauuny).

HacToawwun ctaHgapT ycTaHaBNMBaeT OCHOBHbIE TeXHUYeckue TpeboBaHUsA K TEXHONOrm4yeckum Tpybo-
npoBoam: ycrnoeusi Bbibopa n npumeHeHus Tpyo, getanen TpybonpoBogoB, apmaTypbl U OCHOBHbIX MaTepua-
OB ANSl X U3TOTOBMEHUS, a Takke TpeboBaHus K cBapke 1 TepMoobpaboTke, pasmeLyeHuto TpybonpoBoaoB,
YCINOBUSIM HOPMarnbHOW 3KCniyatauuu, cobniogeHne KoTopbix 0bs3atenbHo Ans NpPeanpusiTuii, UMerLLmxX
NMOAKOHTPOMbHbIE HAA30PHbBIM OpraHaMm NPou3BOACTBA.

CraHgapT npefHasHayeH Ans cneunanmcToB, OCYLLECTBAOWUX NPOEKTUPOBaHNE, N3TOTOBIEHNE, MOH-
Tax, PEeKOHCTPYKLMIO 1 3KCnnyaTauuo TpybonpoBoaoB 060pyaoBaHuUsl, OTHOCSLLEroCst K OTpacnv KpUOreHHoM
TEXHUKN.

B HacTosiwem ctaHgapTe peanu3oBaHbl HOPMbl TEXHUYECKOrO pernameHTa TaMoXeHHoro coto3sa [1].
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HAUMWOHANBbHBIA CTAHOAPT POCCUMNCKOWN OEOAEPALUMN

TexHuka KpuoreHHas

TPYBOMNMPOBOAbl TEXHONNIOTMYECKUE CTAJIbHbLIE
NMPOU3BOACTB NPOAYKTOB PA3OENEHUA BO3QYXA

O6wune TexHMYeckue TpeboBaHUsA

Cryogenic equipment.
Technological steel pipelines of air separation products facilities.
General technical requirements

OaTta BBegeHua — 2024—09—01

1 ObnacTb NpUMeHeHuUsA

1.1 HacTosiwuin ctaHgapT ycTaHaBnMBaeT TpeboBaHMsA K MPOEKTUPOBAHWID, YCTPOMNCTBY, N3rOTOBINEHUIO,
UCMbITAHUIO, MOHTaXy, SKCNiyaTauuy TpybonpoBOAOB TEXHOMOMMYECKMX CTamnbHbIX, NMPeAHAa3HAYEHHbIX Ans
TpaHCNopTMpOBaHUA B Npegenax Nnpon3BoAcTB NPOAYKTOB pa3geneHus Bo3ayxa ra3oobpasHbix U XKUOKMX npo-
OYKTOB pasfeneHuns Bo3gyxa, nony4eHHbIX MeToAoM HU3KOTEMMNepaTypHON pekTudukaLmm.

MpumevyaHune — Hapsgy ¢ TepmuHOM «TpyBONPOBOA TEXHOMOTUYECKUIA» MOXET MPUMEHATHCS TEPMUH
«TpybonpoBoay.

1.2 HacTosiwun ctaHaapT He pacnpoCcTpaHsAeTCs Ha:

a) BcrnomMoraTtenbHble TpybonpoBoabl, 3KCMyaTupyeMble Ha NMPOU3BOACTBAX MPOAYKTOB pasgeneHus
BO34yxa U crnyxalme Ans HopMarnbHOro nux yHKUMOHUPOBaHUS, BKoYasi TpybonpoBoabl BOAONOATOTOBKM,
WHXXEHEPHbIX CeTeln, MPOTUBOMOXapHbIE U Ap.;

0) aNemMeHTbl U y4acTKM TEMMOU30NIMPOBAHHbBIX KPUOTEHHbIX CTarbHbIX TPYOONPOBOAOB C HOMUHATBHBLIM
anametpom ot DN 15 go DN 700 BKMOYMTENBHO, C N30MsLUMEN HA OCHOBE BaKyyma, CMPOEKTUPOBAHHbIX AS
pacyeTHoro gaenenusi ot 0,05 go 6,4 Mla BKIYNTENBHO;

B) obopygoBaHue Ans BOAOPOAA, aueTurneHa, guokeuaa yrnepoga, npupogHoro u Apyrux ra3os, MMeto-
Lero cBou cneynduyeckme ocobeHHoCTH.

2 HopmaTtuBHbIe CCbINKU

B HacTosiLlem cTaHgapTe Ucnonb3oBaHbl HOPMATUBHLIE CChINKU Ha CneayroLmne AOKYMEHTbI:

FOCT 12.2.063 ApmaTtypa TpybonpoBogHas. O6wue TpeboBaHus 6e3onacHocTu

[OCT 12.2.085 Apmatypa TpybonpoBogHas. KnanaHbl npegoxpaHutenbHble. Beibop n pacyeTt nponyck-
HOW cnocobHoCcTH

[OCT 356 Apmatypa u getanu TpybonpoBoaos. [laBneHuss HoMuHanbHble, NPobHbIe 1 paboune. Pagbl

[OCT 380 Cranb yrnepoguctas obblikHOBEHHOro kavectsa. Mapku

FOCT 1050 MeTannonpogyKumns n3 HenerMpoBaHHbIX KOHCTPYKLUMOHHbLIX KQYE€CTBEHHbIX U CneunanbHbIX
ctanen. Obwme TexHn4eckme ycrioBus

FOCT 2246 lNpoBonoka ctanbHas cBapo4Hast. TexHu4yeckne ycnosus

FOCT 4543 MeTtannonpoayKums n3 KOHCTPYKLUOHHOW NErMpoBaHHOM cTanu. TexHn4eckme ycrnoBus

FOCT 5457 AueTtuneH pacTBOPEHHbIN 1 ra30006pasHbIil TEXHUYECKUI. TEXHUYECKME YCIOBUS

U3paHue ocpuuymansHoe
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FOCT 5520 lNMpokaT TONCTONUCTOBON U3 HENErMPOBAHHON U NErMpoBaHHOW CTanu Ansi KOTMOB U COCY-
0B, paboTatoLmx Nog AaBrneHneM. TexHu4yeckue ycrnoBus

FOCT 5583 Kucnopog razoobpasHbii TEXHUYECKUIA N MEAULMHCKUIA. TeXHUYecKkue ycrnosus

FOCT 5632 HepxaBetwwwmne cranu U cnnaBbl KOPPO3UOHHO-CTONKNE, XKApPOCTONKME U KapOonpo4Hble.
Mapku

FOCT 6032 Ctanu 1 cnnasbl KOPPO3NOHHO-CTOVKME. MeToAbl UCMbITAHWUS Ha CTOMKOCTb MPOTUB MEXKPU-
CTannUTHON KOPpPO3nn

FOCT 6996 CeapHble coeanHeHusi. MeToabl onpeaeneHns MexaHM4eckux CBOMCTB

FOCT 7512 KoHTponb Hepaspywatwmin. CoeanHeHus ceapHble. Paguorpaduyeckuii Metoa

FOCT 8050 [OByokuck yrnepoga razoobpasHas v xuakas. TexHu4eckune ycnosusi

FOCT 8479 NoKOBKM U3 KOHCTPYKLMOHHOW YrnepoanucTon n nermposanHoun ctanu. Obme TexHnyeckune
yCcrnoBus

FOCT 8731 Tpy6bbl cTanbHble 6ecLIoBHbIE ropsiyeaedopMMpoBaHHblie. TexHudeckne TpeboBaHus

FOCT 8733 Tpybbl cTanbHble 6ecCLUOBHbIE X0NoAHOAEe(OPMUPOBaHHbIE U TennoaedopMUpOBaHHbIE.
TexHnyeckue TpeboBaHus

FOCT 9087 dnitockl cBapOYHbIE NaBneHble. TeXHUYeckme ycrnoBus

FOCT 9466 OnekTpoabl MOKPbITbIE METaNnMYeckie Ansi pyYHOW AYroBOW CBapKu cTanen v Hannasku.
Knaccudukaunsa n obuime TexHm4yeckme ycrnoBus

FOCT 9467 OnekTpoabl MOKPbITbIE MeTananyeckue Ans pyyYHon AYyroBOW CBApPKU KOHCTPYKLMOHHBIX U
TENnoycTOMYmUBbIX cTanen. Tunbl

FOCT 9940 Tpy6bl 6eclioBHble ropsiyeaedOpMUPOBaHHbIE U3 KOPPO3MOHHO-CTOMKON cTanu. TexHude-
CKne ycrnosus

FOCT 9941 Tpy©Obl 6eclioBHbIE XOnogHO4e(POPMUPOBAHHBLIE U3 KOPPO3MOHHO-CTOMKNX CTanemn. TexHu-
Yyeckue ycrnosus

FOCT 10052 3GnekTpogbl MOKPbITbIE MEeTanAMyeckne AN pyyHOW OyroBOW CBapKW BbICOKOMErMpoBaH-
HbIX CcTanen ¢ ocobbiMu cBOMCTBAMU. TuUMbI

FOCT 10157 AproH razoo6pasHbiii 1 XXUOKUA. TeXHUYEeCcKMe yCnoBus

FOCT 10702 lNpokaT copTOBOM U3 KOHCTPYKLIMOHHOW HENermpoBaHHOW U NerMpoBaHHON ctanu Ans Xxo-
nogHow o6bemMHou WwtamnoBku. ObLMe TEXHUYECKME YCIOBUS

FOCT 10706 TpyObl cTanbHble 3NeKTPOCBapHbIe NPSIMOLLOBHbIE. TexHuYeckne TpeboBaHus

FOCT 14202 TpybonpoBoabl NPOMbILLINEHHbIX NpeanpuaTuin. Ono3HaBaTenbHas okpacka, npeaynpex-
AaroLlne 3HaKku 1 MapKUPOBOYHbIE LLUTKM

FOCT 16037 CoeguHeHusi cBapHble cTanbHbIX Tpy6onpoBogos. OCHOBHbIE TUMbI, KOHCTPYKTUBHbIE 3rie-
MEHTbI 1 pa3aMepbl

FOCT 17375 [etanu Tpyb6onpoBoaoB 6eCLIOBHbIE NPUBAPHbLIE U3 YINEPOAUCTON U HU3KONErMpoOBaHHOWM
crtanu. OtBoabl kKpyTomsorHyTbie Tuna 3D (R = 1,5 DN). KoHcTpykuus

FOCT 17378 [etanu TpybonpoBogoB 6eCLIOBHbIE NPUBAPHbIE U3 YINIEPOAUCTON N HU3KONErMpoBaHHOWM
ctanu. MNepexogbl. KoHCTpyKUns

FOCT 18442 KoHTponb Hepaspywatowmi. KanunnapHele metogbl. O6une TpeboBaHms

FOCT 19281 lNpokaT NoBbIWEeHHOW NpoYHOCTU. OBLIMe TeXHMYECKME YCNOBUS

FOCT 20700 BonTbl, WNWUAbKKX, rakkn 1 Wanbbl Ana rnaHueBbiX U aHKEPHbIX COEAMHEHU, NPobKn n
XOMYTbI C TemnepaTypown cpegbl oT 0 go 650 °C. TexHuyeckune ycnosusi

FOCT 23055 KoHTponb Hepaspywatowuin. CBapka metannoB nnasneHnem. Knaccudukaumsa cBapHbIxX
COeAVHeHWUI Mo pesynbTataMm paguorpaguyeckoro KOHTpons

FOCT 23949 GnekTpoabl BonbdpamoBble CBAPOYHblEe HeMnnaBsALWwmecs. TexHn4eckune ycroBus

FOCT 25054 lNoKOoBKM 13 KOPPO3MOHHO-CTONKMX cTanewn un cnnasoB. ObLme TexHn4eckune ycriosus

FOCT 32388 TpybonpoBoabl TexHOMormyeckne. Hopmbl 1 MeToabl pacyera Ha NPOYHOCTb, BUBpauuto n
cencMnYecKkme Bo3aencTems

FOCT 32569—2013 TpybonpoBoabl TEXHOMOrMYeckme ctanbHble. TpeboBaHUs K yCTPOUCTBY M JKCMya-
Tauuy Ha B3pbIBOMOXapOoOnacHbIX U XMMUYECKM OMaCHbIX MPOU3BOACTBAX

FOCT 33257 Apmatypa TpybonpoBogHasi. MeTogbl KOHTPOMS U UCMbITAHUIA

FOCT 33259 dnaHubl apMmaTtypbl, COeOUHUTENbHbLIX YacTen n TpybonpoBOAOB HA HOMUHANbHOE AaBre-
Hue o PN 250. KoHCTpyKkuusi, pa3mepbl 1 obLine TexHu4eckme TpeboBaHus

FOCT 34233.1 Cocyapbl n annapatbl. Hopmbl 1 meToabl pacyeta Ha npovHocTb. Obwme TpeboBaHus

FOCT 34347 Cocyabl 1 annapartbl cTanbHble cBapHble. ObLme TeEXHUYECcKne ycrnoBusi
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[OCT IEC 60079-30-1 B3pbiBoOnacHble cpefbl. PE3NCTUBHBIN pacnpenenuTenbHbiii 3NeKTpoHarpesa-
Tenb. Yactb 30-1. Obume TexHnyeckme TpeboBaHUs U METOAbI UCTIbITAHWUIA

[OCT IEC 60079-30-2 B3pbiBoonacHble cpefbl. QneKkTpoHarpeBaTtenb Pe3nuCTUBHBIN pacnpegenvrenb-
Hbi. YacTtb 30-2. PykoBOACTBO MO NPOEKTUPOBAHUIO, YCTAHOBKE Y TEXHUYECKOMY 06CnyXnBaHuto

[OCT ISO 898-1 MexaHnuyeckne CBOMCTBA KPEMEXHbIX U3OENUA N3 YINMepPOaUCTbIX U NMErMpoBaHHbIX CTa-
newn. Yactb 1. BonTbl, BUHTbI U WNUIbKA YCTAHOBMEHHbIX KNACCOB MPOYHOCTU C KPYMHLIM U MENKUM Liarom
pe3bobl

[OCT P 55599 C6opouyHble eanHuubl 1 getanu Tpybonposogos Ha gaenexue cabiwe 10 go 100 MlMa.
Obwue TexHuyeckne TpeboBaHUs

[OCT P 55724 KoHTponb HepaspyLwawwmi. CoeanHeHnsa ceapHble. MeToabl ynbTpasByKoBble

[OCT P 56512 KoHTponb HepaspyLwatowmin. MarHMTonopoLKoBbI MeTo4. TUNOBbIe TEXHONOrM4Yeckne
npoLeccol

FOCT P 59496 Tpy6bl cTanbHble cBapHble. [ledekTbl CBapHbIX COEANHEHUI. TEPMUHBI U ONpeaeneHns

FOCT P UCO 10816-3 Bubpauusi. KOHTponb COCTOSIHUSI MaLLWH MO pe3ynbratamMm u3aMmepeHui Bubpauum
Ha HeBpalyarLwmxcsa Yactax. Yactb 3. [NpoMbllLneHHble MaLLVHbI HOMUHANbHOM MOLLHOCTLIO 6ornee 15 kBT n
HOMMHanbHOM ckopocTbto oT 120 go 15000 MuH—"

CIM 18.1330 «CHwul1 11-89-80* NeHepanbHble NnaHbl MPOMbILLMEHHbIX NPEeaNPUATUNY

CIM 28.13330 «CHwIM 2.03.11-85 3awmta cTponTENbHbBIX KOHCTPYKLUIA OT KOPPO3UN»

CI 131.13330.2020 «CHwuIM 23-01-99 CTtpoutenbHas KnMMaTonorns»

MpumevyaHne — [lpu NoNb30BaHUN HACTOSALLMM CTaHAAPTOM LienecoobpasHo NPOBEPUTL AEWCTBUE CCbINOY-
HbIX CTaHA4apTOB (CBOAOB NpasuIl) B MHOOPMaLMOHHON cucTteme obLuero nonb3oBaHua — Ha ouumnansHom cante depe-
panbHOro areHTCTBa No TEXHUYECKOMY PeryrMpoBaHuio U METPONOTUM B CETU VIHTEPHET Unin No exxerogHomMy nHdopmawm-
OHHOMY yKkasaTenio «HauvoHarnbHble CTaHAapTbI», KOTOPbIN ONyBnNMKoBaH MO COCTOSIHUIO Ha 1 SHBaps TeKyLLero roaa, u no
BbIMyCKaMm eXeMeCs4HOro MHopMaLMOHHOTO ykasaTens «HauvoHanbHble cTaHaapTbi» 3a Tekywmii rog. Ecnn sameHeH
CCbINOYHbIV JOKYMEHT, Ha KOTOPbIV AaHa HeJaTMpoBaHHas CCbifKa, TO PEKOMEHAYETCSA UCMONb30BaTh AENCTBYIOLLYIO BEpP-
CMIO 3TOr0 JOKYMEHTa C y4ETOM BCEX BHECEHHbIX B JaHHYIO BEPCUIO U3MEHEHUIN. ECnn 3aMeHeH CCbINOYHbIN AOKYMEHT, Ha
KOTOpbIN AaHa JaTUpOBaHHasA CCbifika, TO PEKOMEHAYETCA MUCMONb30BaTb BEPCUID 3TOMO AOKYMEHTA C yKa3aHHbIM Bbille
rogom yTeepXaeHus (NpuHsaTus). Ecnv nocne yTBepXXaeHUss HACTOSILLEro CTaHa4apTa B CCbITOYHbIA AOKYMEHT, HA KOTOPbI
[aHa AaTupoBaHHasi CCbiflka, BHECEHO U3MEHEHMWE, 3aTparMBatoLLee MONOXKEHNE, Ha KOTOPOe AaHa CCbifka, TO 3TO Mo-
TNOXXEeHWe pekoMeHayeTCs NpUMeHaTb 6e3 yyeTa JaHHOro n3MeHeHus. Ecrnv cebinoyvHbI JOKYMEHT OTMEHeH 6e3 3aMeHbl,
TO MOJIOKEHME, B KOTOPOM [aHa CCbifika Ha HEero, peKOMeHAyeTCsl MPUMEHATb B YacTW, HE 3aTparmBatoLlelt 3Ty CCbInKy.

3 TepMuHbI, onpegeneHns U CoKpalleHUs

3.1 B HacTosLLEeM cTaHAapTe NPMMEHEHbI CrieayloLe TEPMUHbI C COOTBETCTBYHOLLMMY ONpeaerneHnsaMu:

3.1.1 6nok KOMMyHuKauuin: Habop TexHU4Yeckux usgenui, BKIYarwmin TpybonpoBoabl, onopbl U
OMOpPHbIE KOHCTPYKLUUW MOA, HUX, CPEACTBA 3aLlUThl OT BHELIHMX BO3AEVCTBUM U OPYrUe YCTPOWCTBA, BXOAS-
Lne B 0OHY KOMMIEKTOBOYHYO BEOOMOCTb MpOeKTa pas3MelleHnss 060pyaoBaHUs KUCNOPOAHOIMO NpOu3BOA-
cTBa (3aBoga, CTaHuum).

3.1.2 6nok TexHonoruvyeckum: Komnnekc unu cbopoyHas eguHuLLa TexHonornyeckoro obopyaosaHms
3aaHHOr0 YPOBHS 3aBOACKON FOTOBHOCTM M MPOW3BOACTBEHHOM TEXHOJOTMMYHOCTU, NMpeaHasHayYeHHble s
OCYLLIECTBIIEHUSI OCHOBHbIX UM BCMOMOraTeNbHbIX TEXHONOMMYECKUX NPOLIeCCOB.

| punmevyaHune — B coctaB 6noka BKo4arTCst MaLLWHBbI, annaparhbl, NepBUYHbIE CPeACTBa KOHTPOMA U yrpaB-
neHuna, prGOHPOBO,ElbI, OMnopHbIe n chnyxmaarou.me KOHCTPYKUUN, TennoBaa mnsonauma n xmumunyeckaa salimra. Brnoku
q.)OpMVIpyIOTCﬂ, KaK npaBuiio, 4na ocyulecTsiieHns TennoobMeHHbIX, MACCOOOMEHHbIX, rmgpoanHamMn4yecknx, XuMmn4eckux,
Buonornyeckmnx npoueccos.

3.1.3 HomuHanbHoe paBneHue PN: Hanbonbliee n3bbITOYHOE AaBneHue npu Temneparype paboyen
cpenbl 293 K (20 °C), BbibpaHHOE U3 CTaHAAPTHOrO psiia AaBfieHW, NpyU KOTOPOM AONyCcTMMa AnuUTenbHas
paboTta apmaTypbl 1 geTanen TpybonpoBogoB, UMEKLLMX 3aaHHble padmepbl, 060CHOBaHHbIE pacyeToM Ha
NMPOYHOCTb NpY BbIOpaHHbIX MaTepuanax u xapakTepucTmkax X NPOYHOCTU, COOTBETCTBYHOLLUX TEMNepaType
293 K (20 °C).

| punmevyaHune — COOTBeTCTByIOI.LMe pernoHarnbHble CTaHOapTbl OANA 3NEeMEHTOB TDYGOHPOBO,U,OB cogep-
XaT Tabnuubl C COOTHOLLEHUSAMW AaBneHne — Temneparypa unm Kak MMHUMYM NpaBuno, cornacHo KOTOpOMY MOXHO
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paccyuTaTb 3TM COOTHOLUEHUs. [ns apmatypbl U geTtaneil Tpy6onpoBoaoB, U3rOTOBMEHHBIX M3 POCCUMACKMX Matepua-
1IOB — 37O Tabnuubl, BKNoYeHHble B TOCT 356.

3.1.4 npo6Hoe faBneHue Pnp: M36bITO4HOE JaBneHne, Npu KOTOPOM NPOBOAUTCS UCMbITaHue Tpybo-
NpoBOAa 1 ero 31IeMEHTOB Ha NPOYHOCTb M NNoTHOCTb (MI1a).

3.1.5 paboyee paBneHue Pp: MakcumanbHoe BHyTpeHHee W3BObITOYHOE UMK Hapy>XHOe OaBreHue,
BO3HMKaloLLee Npy HopManbHOM npoTekaHun paboyero npouecca, 6e3 yyeta ruapocTaTMyeckoro AaBneHus
cpedbl UnNy JoMNycTMMOro KpaTKOBPEMEHHOTO MOBbILIEHUS AAaBMNEHNs BO BpeMsi cpabaTbiBaHUsi NpedoxpaHu-
TEeNbHOrO KrnanaHa unu gpyroro npegoxpaHutenbHoro yctponctea (Mla).

MpumeyaHue — B crnyyae 3agaHnsi HAPYXKHOTO AABMNEHWUS HEOBXOAVMO YYUTLIBATL MakCUMarbHbI BakyyM
BHYTPY paccuynTbiBaeMoi nonoctu TpyGonposoaa.

3.1.6 paspeweHHoe AaBneHue Ppaa: MakcumaneHo fonycTMMoe M3ObITOYHOe AaBreHue anemMeHTa
TpybornpoBoga, ycTaHOBMEHHOE MO pe3ynbraTtaMm OCBMAETENbCTBOBAHUS Uy AnarHoctuposaHus (Mrla).

3.1.7 pacyeTHOe AaBneHue B pabo4uux ycnoBusx P: [laBneHune, Ha KOTOpoe NPOBOAUTCH pacyeT Ha
NPOYHOCTb, ONpeaensiemMoe aBTOPOM TEXHOOMMYECKON YacTu npoekTa cornacHo 4.2 (Mla).

Mpumeyanue — B cnyyae, ecnu Tpybonposoa paboTaeT B AByx Unu Gornee pexumax, pacieTHoe JaBneHue
HasHayalT A8 KaKA0ro peXxuMa B OTAENbHOCTY.

3.1.8 pacueTHOoe gaBneHue B YCNOBUAX UCNbITaHUM P’: [laBneHne, KOTOPOMY pacCcyuTbiBaeMblii Tpy-
6onpoBog nogBepraeTcsi BO Bpemsi NpobHOro UcnbiTaHus, BKIOYas ruapoctaTuiyeckoe AaBneHune.

n punmedyaHune — rMD,pOCTaTMLIECKOG nasneHune ot cpeabl, coqepmau.lelhcs—l B pr6onpoaone, YYUTbIBAKOT npu
Ha3Ha4YeHU pacyeTHOro AaBrieHna ana aneMeHTa pr6onpOBo,qa B cny4ae, eclii OHO paBHO Ui 6ornee 5 % I'Ip06HOFO
OaBneHuns.

3.1.9 petanb Tpy6onpoBoaa (thacoHHaa getanb, pUTUHr): YacTb TpybonpoBoaa, npegHasHayeH-
Hasa Ons cCOeAMHEHUs OTAENbHbIX €ro y4acTKOB C M3MEHeHneM unun 6e3 n3amMeHeHus HanpaBneHus, Unu nNpo-
XO[HOTrO CEeYeHusi, UNun 3amblkaroLlasi yyacTok (0TBOA, Nepexo, TPOWHUK, 3arnyLuka, drnaHel) n M3rotoBneH-
Hasi U3 MaTepuana ogHou MapKu.

3.1.10

YCNOBHbIN pa3mep (MPOTAXEeHHOCTb, WUPUHA, BbicoTa) AedekTa: Paamep B MunnmMmeTpax, cooT-
BETCTBYIOLLMIA 30HE MEXAY KpanHUMKU NONoXeHusiMm npeobpasoBarterns, B npeaenax KoTopon OuUKCupyoT
CUrHan OT HEeCMIOLWHOCTN NpY 3aA4aHHOM YPOBHE YyBCTBUTEMbHOCTHU.

[FTOCT P 55724—2013, ctatbsa 3.1.29]

3.1.11 To4YeuHbIN (eAMHUYHbIN) AeceKT Npu yNbTPa3BYKOBOM KOHTpone: [ledekT, ycnoBHas npo-
TSPKEHHOCTb KOTOPOrO He MpEeBbIAET YCMOBHOW NPOTSHXKEHHOCTU MCKYCCTBEHHOrO OoTpakaTens nrowagbto,
paBHOW NpeAenbHON YyBCTBUTENBHOCTU, U KOTOPLIN BbINOMHEH Ha rMyOuHy 3aneraHusa gedekra.

3.1.12 HomuHanbHbIN guameTp DN: MNapameTp, npumeHsieMblin 4ns Tpy6OoNpoOBOAHBIX CUCTEM B Kade-
CTBE XapaKTePUCTUKM NPUCOEONHSEMbIX YaCcTewn.

3.1.13 kpecTtoBuHa: [letanb TpybonpoBoga, npeacrasnsiollas cobon yeTbipe WTyLepa, CoeguHEeHHbIe
mMexay cobon nop onpegeneHHbIM YrioM, U nNpegHasHadYeHHas Ans COEAVHEHUsA U NepekpecTHOro passeT-
BMEHUsI TEXHONMOIMYeCcKkMx TpybonpoBOaOB, NPY 3TOM BbIMOMHSAETCA YCIOBUE — PACCTOSIHWE MexXay OCsMU
OTBETBSEMbIX TPy6ONpPOBOAOB COCTaBNSET: AN oTBeTBNeHn guametpom 4o 100 mm — meHee D + 50 mwm;
ansa orseteBneHun guametpom 100 mm n 6onee — meHee D + 100 mm.

3.1.14 mex6noyHbie cBA3M: YacTb NuHUKM TpybonpoBoaa, coefuHsaoLas TeXHonorndeckne 6rnoku c
6rokaMu KOMMYHUKaLWIA.

3.1.15 HopmaTuBHbIM AokymeHT; H[: CTaHgapT, TexHuyeckne ycrnoBusl, CBOA NpaBui, npasvna u . n.

3.1.16 ortBopa: [letanb Tpybonposoaa, obecnevmBatoLLlas M3MEHEHe HanpaBneHns NoToka TpaHCnop-
TMPyeMOro BellecTBa.

3.1.17 rHyTbIN oTBOA: OTBOA, U3rOTOBMNEHHLIN U3 TPYObI, ¢ pagnycom rmba no ocu Tpybonposoga 60-
nee 1,5 DN.

3.1.18 kpyTousorHyThbi oTBoA: OTBOA, U3rOTOBMEHHbIN U3 TpyObl ¢ pagnycom ruba no ocu Tpybonpo-
Boga He 6onee 1,5 DN.

3.1.19 cekTtopHbin oTBoA: OTBOA, M3rOTOBMEHHbIN N3 CEKTOPOB TPYyObl C MCMonb3oBaHueM cOopku u
CBapKu.
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3.1.20 wramnocBapHou oTBoA: OTBOA, U3rOTOBMEHHbIA U3 NUCTa C UCMOMb30BaHNEM LUTaMMOBKU 1
CBapku.

3.1.21 nepexoa: ®acoHHas getanb TpybonpoBoaa, NpeaHasHavYeHHas Ans PaclUMPEHUs UMK CYXEHUs
noToKa TpaHCMOPTUPYEMOTO BeLLecTBa.

| pnmedyaHune — B 3aBucumocTtn ot cnocoba n3rotoBneHust nepexonbl noapa3fendarTca Ha OecLloBHble,
BanbLUOBaHHbIE U NENneCTKOBbIE.

3.1.22 G6ecwoBHbIA nepexoa: [lepexod, U3roTOBMEHHbIN U3 TPY6 MM NMMCTOBOro npokaTta cnocobom
LUTAMMOBKM.

3.1.23 BanbuUoOBaHHbIV Nepexon: epexon, N3roToBMEHHbIW U3 NIMCTOBOrO npokaTta cnocobom Banb-
LIOBKM C nocrieayroLen cBapkomn.

3.1.24 ponyckaemasi TemnepaTtypa cTeHku: MakcumanbHas (MMHMManbHasa) TemnepaTtypa CTEHKM,
npu KOTOpPOW JonyckaeTcs akcnnyatauus Tpybonposoaa.

3.1.25 pacyeTHas Temnepartypa CTeHKuU: TemnepaTypa, npy KOTOPON NPUHUMAIOT PU3NKO-MEXaHNYe-
CKNe XapaKkTepuCTUKKU, ONyCKaeMble HanpskeHns matepuana v NpoBOAUTCS pacyeT Ha MPOYHOCTb AfNeMeH-
TOoB TpybonpoBoaoB.

3.1.26 pacueTHas Temnepatypa Tpy6onpoBoaga: Temnepartypa, Npu KOTOPO NMPOBOAUTCS pacyeT Ha
MPOYHOCTb 3NeMeHTOB TpybonpoBoaOoB.

MpumeuvyaHue — B cnyuae, ecniv Tpy6Gonposos pabotaeT B AByX Ui Gonee pexumax, pacyetHas Temnepa-
Typa HasHa4aeTCs AN KaXOoro pexuma B OTAENbHOCTU.

3.1.27 TexHonoru4yeckum ysen [cuctemal: KOHCTPYKTMBHO M TexHomormdyecku obocobrneHHas 4actb
obbeKkTa CTpPOUTENbCTBa, TEXHMYECKass FTOTOBHOCTb KOTOPOW MOCMe 3aBeplUeHUst CTPOUTENbHO-MOHTaXHbIX
paboT no3BonsieT aBTOHOMHO, HE3aBUCVMMO OT FOTOBHOCTW O6bekTa B LienoM NpOoBOAUTL MyCKOHanagouHble
paboTbl, UHAMBMAYamNbHbIE UCMbITAHWUS U KOMMNIIEKCHOE ONpoboBaHue arperatoB, MEXaHU3MOB U YCTPONUCTB.

3.1.28 TpouHuk: ®acoHHas geTanb TpybonpoBoaa Anst CAUSHUSA UMY OeNeHUsi NOTOKOB TPaHCMopPTUpy-
eMoro BellecTBa nog yrnom ot 45° 0o 90° BKMIOYUTENBHO.

an MeyaHue — B 3aBMcMmocTu OT cnocoba M3roToBNeHUs TpOIZHVIKVI nogpasaendarTca Ha fecLloBHbIe,
CBapHble N WTaMnocBapHble.

3.1.29 6GeclOBHbIA TPOWHUK: TPOMHUK, U3rOTOBMEHHbIV U3 GecloBHOW TpyObl cnocobom ropsyen
LUTaMMNOBKM NGO ruapoLITaMMNOBKX, UNN U3FOTOBMNEHHbINA U3 MOKOBKM UMW U3 NINTON 3aroTOBKW.

3.1.30 cBapHOW TPOWHMK: TPONHUK, N3FOTOBIEHHbIN U3 BECLUOBHbIX UMW 3NEKTPOCBAPHbIX TPYD cnoco-
6om Bpesku WwTyLepa.

3.1.31 wramnocBapHOW TPOWHUK: TPOMHUK, U3rOTOBIEHHLIA U3 NTUCTOBOrO npokaTta crnocobom rops-
Yen WTamMnoBKkU ¢ OTOOPTOBKON rOPNIOBMHBLI U MOCNEAYOLLEN CBAPKOMN.

3.1.32 Tpyb6onpoBoa: TexHu4eckoe nsgenve, cocrosiiee u3 Tpyb, getanen Tpy6, apmatypbl 1 TOMY
nogobHoro, coeguHaoLLee annapartbl, COCyAbl, 6riokM 1 CMCTEMbI, MpegHa3HadYeHHoe ANs TpaHCnopTMpoBa-
HUS1 ra30006pasHbIX Y XXUOKUX NPOAYKTOB.

3.1.33 BHyTpMGnouHbIM TpyGonpoBoa: TpybonpoBog B cocTaBe Grnoka 3aBOACKON FOTOBHOCTU UMK
BHYTPY MOHTaXHOro 6roka, U3onMpyemoro HacbIMHOM N30NsLneN.

3.1.34 Tpy6onpoBogHasa apmatypa (apmaTtypa): TexHu4yeckoe YyCTPOMCTBO, yCTaHaBnvMBaemoe Ha
TpybonpoBoaax, obopyaoBaHMM U €MKOCTSX M MpefHa3HavYeHHoe ANA ynpaBneHus notokom paboyen cpedbl
nocpeacTBOM U3MEHEHMS NOLaan NPOXOSHOrO CeYeHUsI.

3.1.35 naTtpy6ok (wTyuep): OTpe3ok TpyObl, KOTOPbIA HA OAHOM U3 CBOMX KOHLIOB MMEET COeAUHUTENb-
Hbl anemeHT (pe3bby, brnaHew, pacTpyb u T. n.).

MpumevyaHne — [pyrMM KOHLOM naTpybok HEMOCPEACTBEHHO COeaUHEH C TPpyOONpPOBOAHOW CMCTEMOW, an-
napaTom unv pesepByapom.

3.2 B HacTosilLeM cTaHOapTe NpUMeHeHbl CrieayroLne CoKpaLleHus:

A3 — aKycTmyeckas aMUCCUS;

KO — KOHCTPYKTOPCKasi AOKyMeHTaLus;

Krg — KO3 PULMEHT NONEe3HOro 4enNCTBus;

MKK — MEXKpPUCTannuTHasi Koppoausi;

HO — HOpPMaTUBHbIN JOKYMEHT (HOpMaTUBHas AOKYMeHTauus);
MrpP — nnaH npouaBoAcTBa pabor;
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nc — nacnopr;

PO — paavorpaduyeckuin KOHTponb (gedekrockonums);

P3 — PYKOBOZACTBO MO 3KCnyaTauuu;

CHIM — cnupanbHO-HaBUTasa NPoKnagka;

TY — TeXHU4YecKue ycrnoBus;

Y3K (¥Y3) — ynbTpa3ByKkOBOW KOHTPOrb (ynbTpasBykoBasi AedeKkrTockonus);

un — uBeTHas AedEeKTOCKOMus;

ASME — AmepukaHckoe 06LLEeCTBO UHXEHEPOB-MEXaHUKOB;

DN — HOMUHanbHbIN AnamMeTp;

KCU (KCV)— ynapHas Ba3KoCTb, Ha obpasue ¢ U-o6pa3HbiM Hagpe3oMm (To xe ¢ V-o6pa3HbiM Hagpe-
30Mm);

PN — HOMMHanbHOE AaBrieHMNE.

4 OCHOBHbIE NOJNOXEHUSA U pacyeTHbIe NnapamMeTpbl AnA NPoOeKTUpoBaHUA

4.1 OCHOBHbIE NMONOXeHUs

4.1.1 Bce n3ameHeHuUsi B NPOEKTHOW AOKYMEHTaLMMW, BO3HMKAIOLLME B NPOLecce U3roTOBMNEHUS, MOHTaxa
1 peMoHTa TpybonpoBoaa, B TOM YMCfe 3aMeHa maTepuarnos, AeTanen u U3MeHeHUs Krnacca OTBETCTBEHHO-
cTn TpybonpoBoaoB, cnefyeT cornacoBbiBaTh C pa3paboTYKoM NPOEKTHOW AOKYMEHTaLUN NN OHU JOIKHbI
ObITb BbIMOMHEHbBI OpPraHM3auunein, MetoLwen NpaBo NPoOBeAEeHUS yKa3aHHON paboThbl.

4.1.2 Onga Tpy6, apmaTtypbl 1 COeANHUTENbBHbIX YacTen TpybonpoBogoB HOMUHANbHbIE AaBneHus PN n
COOTBETCTBYOLME UM NPOBHbIE Pnp, a Takxe pabouune Pp nasneHus npuHumatot no NOCT 356.

4.1.3 TonuwmHy cTeHOK Tpy6 v Apyrux getanen TpybonpoBOAOB cneayeT onpeaensits pacyeToM Ha npoy-
HocTb no MOCT 32388 B 3aBMCUMOCTM OT pacHETHbIX MapaMeTpoB, KOPPO3UOHHbBIX U 3PO3NOHHbLIX CBOMCTB
cpedbl N0 HOPMAaTUBHO-TEXHUYECKUM AOKYMEHTaAM NPUMEHUTENbHO K AeNCTBYOLWEeMy copTaMeHTy Tpy6. Mpu
BblOOpe TOoMLWMH CTEHOK TpyD 1 AeTanen TpybonpoBoAoB noanexar y4yety 0CO6eHHOCTU TEXHOMOIMM UX U3ro-
ToBneHus (Hanpumep, rnbka, cbopka, ceapka). B o6ocHOBaHHbIX cry4yasx AonyckaeTcs UCnonb3oBaHve pac-
yeTHbIx FTOCT 34233, a Takke npuBeaeHHbIX B [2].

4.1.4 Tpu pacyeTe TONWMHBLI CTEHOK Tpy6onpoBogoB npubaBky Ha KOMMEHCALUIO KOPPO3MOHHOMO U3-
HOCa K pacyeTHOW TOSLUUHE CTEHKM HY>XHO BblOupaTb ncxogs u3 ycnosus obecnevyeHnss Heobxogmmoro pac-
YEeTHOro cpoka cnyx6bl TpybonpoBoAa 1 CKOPOCTU KOPPO3UN.

4.1.5 Tpy6onpoBoAbl, KOTOpblE MOABEPratoTCs UCMbITAHUIO Ha MPOYHOCTb M MMOTHOCTb COBMECTHO C
apyrum obopyaoBaHuem (annapatbl, KOMNEHCATopbl U T. A4.), UCMbITbIBAIOT MO HAUMEHbLUEMY AABMEHUI0 Kax-
AO0ro U3 3N1eMEeHTOB UCMbITbIBAEMOW CUCTEMBI.

4.1.6 JomxkHbl BbiITb NpegycCMOTPEHbl Mepbl MO NPefoTBPALLEHUIO MOBbLILEHUS AaBNeHUs CBepx pac-
YETHOro u ero cbpocy C NOMOLLbI MPeAoXpaHUTENbHOIO YCTPOMUCTBA. [lonyckaeTcs KpaTKkOBpeMeHHoe Mo-
BblLLEHVEe AaBneHns Bo Bpems paboTbl npegoxpaHuTenbHbiX yCTponcTB He 6onee yem Ha 10 % ot paboyero
OaBrneHus.

4.1.7 Bo nsbexaHue yteyek, NponvBoB U B3aMMOMNPOHUKHOBEHUS NPOAYKTOB MpuU ABUXEHUU nx obpat-
HbIM XO4OM [OrmKHa ObITb MpeaycMoTpeHa obpaTHas apmaTypa.

4.2 PacuyeTHoe naBneHue

3a pacyeTHoe BHyTpeHHee [jaBrieHne B Tpy6onpoBoae NpMHUMALOT:

- Haubonbluee pacyeTHoe (paspeLleHHOe) AaBreHue Ans annapaTtoB, C KOTOPbIMU coeauHeH Tpybo-
npoBof;

- ONS HaMopHbIX TPy6GOoNpoBOoAoB (Mocrne HacoCOB, KOMMPECCOPOB, ra3oAyBOK) — MaKkcuMarbHoe [AaB-
neHuve, pasBMBaemMoe LIEHTPOBEXKHON MalUMHOM NPU 3aKpbITOM 3a[BWMXKKE CO CTOPOHbI HarHeTaHus; a Ans
MOPLUHEBbIX MALLUWH — [AaBMeHWE NMOMHOro OTKPbITUS NPeAOXPaHUTENbHOTO KranaHa apMaTypbl, yCTaHOBIEH-
HOTO Ha UCTOYHWKE JABIEHUS;

- B cucTemMax TpyGonpoBOAOB, 3aLMULLEHHbIX NPEAOXPAHUTENBHBIMY KNanaHaMmy — MakcuMarbHO BO3-
MOXHOE [aBreHne, BO3HUKaIOLEE MPY OTKIIOHEHWM OT HOPMAasbHOTO TEXHOMOMMYECKOrO pexnma v onpegens-
eMoe TEXHOIMOrMYecKon YacTbio NPOeKTa, C y4eToM NpoTMBOAaBNeHus npu cbpoce. [lonyckaeTcst KpaTkoBpe-
MEHHOE MpeBhbILLEHNE pacYeTHOro AaBneHus npu paboTe knanaHa B npegenax 10 %;

6
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- Opyroe BO3MOXHOEe [aBlieHne, KOTOPoe B COYETaHWM C COOTBETCTBYHOLLEN TemMnepaTypoi MOXeT Mo-
TpeboBaTh 6OMbLLYIO TOMWMUHY CTEHKN;

- pacyeTHOe HapyXXHOe [AaBreHune Ans BakyyMHbIX TPyGONpoBOAOB NMPUHUMAIOT UCXOAS U3 OCOBGEHHO-
CTeln TeXHOMorM4yeckoro npotecca.

4.3 PacyeTHas Temnepartypa

4.3.1 PacyeTHyto TemnepaTypy UCNOonb3yT AN OnpeaeneHnsi MPOYHOCTHbIX XapaKTepUCTUK maTepua-
na v gonyckaeMbIX HanpshXKeHUi, a Takke Npu pacyeTe Ha MPOYHOCTb C y4eTOM TeMnepaTypHbIX BO3OENCTBUNA.

4.3.2 PacyeTHylo TemnepaTtypy CTEHKU ONPeAenstoT Ha OCHOBE TEMMOTEXHUYECKUX pacyeToB UMnun pe-
3ynbTaToOB UCMbITAHWUM, @ TaKKe Ha OCHOBaHWM OMbITa SKCNyaTauuy aHanormyHbIX U3genuin.

4.3.3 lNpwu pabouen Temnepatype cpenbl Bbiwe 20 °C ans onpegeneHvs 4onyckaeMblX HanpsiKeHun u
pacyeTa Ha MPOYHOCTb 3a pacyETHYO TemnepaTtypy CTeHku TpybonpoBoa NpUHUMAOT HaubornbLUy TeMne-
paTypy CTEeHKM 3rieMeHTa C y4eTOM TemnepaTypHbIX YCIOBUIA, OXuaaemblx B npouecce akcnnyatauuun. Ecnn
HEBO3MOXHO NPOBECTV TEMMOBble pacyeTbl UM U3MEPEHUS U eCnu BO BpeMs JKCnnyaTauum Temneparypa
CTEHKM NoBbILLIaeTcsa 40 TeMnepaTypbl Cpebl, CoNpuKacarLLEencs Co CTEHKOMW, TO 3a pacyeTHY0 TemnepaTypy
cnegyeT nNpvHMMaTb HaumbonbLuyo Temnepartypy cpedbl, HO He Huxe 20 °C. MNpu oborpeBe OTKPbITLIM NNa-
MeHeM, oTpaboTaHHbIMK ra3amun Unu SNeKTpoHarpeBaTensaMmn pacyeTHy TemnepaTypy NpUHUMAKT paBHOWN
Temnepartype cpefbl, yBenunyeHHon Ha 20 °C npu 3akpbiTom oborpese u Ha 50 °C — npwu npsimom oborpese,
ecnu HeT bornee TOYHbIX JaHHbIX.

4.3.4 Tlpn paboyen Temnepatype cpedbl Hmwke 20 °C 3a pacyeTHyl TemnepaTtypy Ans onpeaeneHuns
JonyckaeMblx HanpshxeHun npuHumatot Temnepatypy 20 °C, a ansi Beibopa MmatepuanoB 1 pacdeTa Ha npoy-
HOCTb MCMOMb3YIOT MUHMMAarbHblE TEMMNEpaTypbl CTEHKN 3NIEMEHTOB TPyOONpoBOAOB, HAXOASALMXCS Noa AaB-
neHnemMm, 4Tobbl n3bexaTb BOSHUKHOBEHUS YCIOBUIA, NPU KOTOPbIX BO3MOXHO XPYMNKOe paspyLueHue.

4.3.5 Ecnu TpybonpoBoa aKcnnyaTUpyoT NPy HECKOMbKMX Pa3nUYHbIX PeXUMax Harpy>xeHvus unu pas-
Hble anemeHTbl paboTalT B pasHbIX YCNOBUAX, AN KaXO0ro pexuma [onyckaeTcs onpefensite CBOK pac-
YETHyI0 Temneparypy.

4.3.6 MNpwu pacyeTe HanNpsXKEHUN, BbI3BaHHbIX CTECHEHHOCTBIO TemnepaTypHbIX AedopMaunii, UCNonb-
3YIOT BO3MOXHbI€ NPW IKCNyaTaumm 3Ha4eHus TeMmnepaTyp pasfmyHbIX AeMEHTOB, MPUBOASILLNE K BO3HUKHO-
BEHMI0 HanbomnbLINX TeMnepaTypHbIX HanpsXXeHUn unn Hambonee HebnaronpUATHOIO COYETaHUS PA3NUYHbIX
HanpsKeHWn. AT TemnepaTypbl MOFyT OTANYATLCA OT PACYETHbIX TeMNepaTyp, UCMOMb3yeMblX Npu onpeae-
NEeHNN JonyckaeMblX HaMPsHXEHUN.

4.3.7 HanpshkeHus, Bbi3BaHHblE CTECHEHHOCTbIO TemrepaTypHbiX AedopmMaunii, NpeacTaBnsalT OCo-
Oyt ONacHOCTb MPU 3HAYUTENIBHOM YUCTE TEMMOCMEH. [1py OTHOCUTENBbHO BbICOKMX CKOPOCTSIX Harpesa u/mmnu
oxnaxaeHus anemeHToB TpybonpoBoga Temnepartypbl, UCMONb3yeMble Npu pacyeTe HanpshKeHui, Bbi3BaH-
HbIX CTECHEHHOCTbIO TemnepaTypHbIX gedopmaunii, cnegyeT onpeaenaTe UCXOAA U3 pe3ynsTaToB pelleHus
3aJayu HecTauMoOHapHOW TEMMONPOBOAHOCTYH, yHUTbIBAIOLLEN BNUSIHUE HA pacrnpeneneHue TemnepaTtyp CKo-
pPOCTW HarpeBa — OXNaXAeHUs.

5 Knaccudmkauusa Tpy6onposoaon

5.1 TpybonpoBoabl B 3aBUCMMOCTU OT YCMOBUI 3KCNnyaTaummn, CTeNEeHN OTBETCTBEHHOCTU U PaCYeTHbIX
napamMmeTpoB (4aBneHns 1 TemnepaTtypbl) NOAPA3[ENAOT Ha YeTbIpe Krnacca OTBETCTBEHHOCTUM — CM. Tabnuuy 1.

5.2 Knacc oTBETCTBEHHOCTM crieAyeT ycTaHaBMNMBaTh No napamMeTpy, TpebytoLemy oTHeceHus ero kK 6o-
nee OTBETCTBEHHOMY Knaccy.

5.3 Knacc Tpy6onpoBoaa onpeaensieT COBOKYNMHOCTb TEXHUYECKMX TpeOOBaHUN, NpeabaBnsieMbiX K KOH-
CTPYKLMUN, MOHTaXy 1 06bemy KOHTpons TpybonpoBoaoB.
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Tabnuuya 1— Knaccudmkaums Tpy6bonpoBoLoB

Knace OCHOBHOW KpuTEepui MpumevaHus
OTBETCTBEHHOCTU
Kpome Tpy60onpoBOAOB C Hapyx-
Tpy6onpoBoabl ¢ pacyeTHbIM AaBneHnem cabile 6,3 MlMa HbIM AvameTpom Ao 10 MM BKItO-
YUTENBbHO
| Tpy6onpoBobl, HaxoAsWMeCs B NMPOCTPAHCTBE, U3onupye-
MOM HaCbINHOM UM BONTOKHUCTON nU3onsunen
Tpy6onpoBoabl ¢ paboyen cpenont rpynnel 1 B COOTBETCTBUM
¢ [1] He3aBMCMMO OT AaBneHust n Temneparypbl
Tpy6onpoBogbl ¢ paboyelt TemnepaTypoin cpefbl HUXKEe MU-
" Hyc 150 °C vnu Bbiwe 200 °C
Tpy6onpoBoabl ¢ pac4eTHbIM gaBneHnem cabiwe 2,5 MlMa
i Tpy6onpoBoabl, He nonagatowme nog kateropuu | u ll, c gas-
nexviem cebiwe 0,05 MMa
Vi Tpy6onpoBoabl, He TpebytoLne repMeTM4HOCTU

5.4 Mo pelwweHuto paspaboTumka AonyckaeTcs B 3aBMCUMOCTU OT YCMOBUI 3KCMlyaTalumMm NpuHUMaTh
6ornee OTBETCTBEHHbIN (YEM onpegensieMblil O pacyeTHbIM MapameTpam) Kfacc OTBETCTBEHHOCTH Tpybonpo-
BOAa.

6 TpeboBaHMA K KOHCTPYKLUM TpyOOnpoBOAoOB

6.1 O6wue TpebGoBaHUA

KoHcTpykumst TpyGonpoBoga AOoMmKHa npegycMaTprBaTh BO3MOXHOCTb BbIMOMHEHUS] BCEX BUAOB KOH-
Tponsi. Ecnv koHCTpyKUust TpyGonpoBoaa He Mo3BOMSIeT NPOBOAUTL HAPYXHbIA U BHYTPEHHUI OCMOTPbI UK
NMHeBMaTUYECKME UCTbITaHUSI, aBTOP NPOEKTa JOMKEH ykasaTb METOAUKY, NepUOANYHOCTb U 06GbeM KOHTPOnS,
BbIMOMHEHMWE KOTOPbIX 06eCnevnT CBOEBPEMEHHOE BbISIBIIEHUE U yCTpaHeHWe 4edeKTOoB.

6.2 ®dnaHueBble U Apyrue coeguHeHuUsA

6.2.1 KoHcTpykuuio, pasmepbl u obwume TexHuyeckne TpeboBaHuA K dnaHuam npuvHUMAaOT Mo
FOCT 33259.

6.2.2 KpenexHble getanu v Nnpoknagku npuHumatot B cootBetcTBum ¢ FOCT 33259.

6.2.3 Magkyo ynnoTHUTENbHYI0 MOBEPXHOCTb (hriaHueB pekomeHayeTcs obpabotaTe B BUAE KOHLEH-
TPUYECKUX UMW CNupanbHbIX KAHABOK C LLEPOX0BATOCTbIO Ra oT 3,2 A0 6,3 MKM BKMOYUTENbHO CKPYINEeHHbIM
pesuoMm ¢ nocneaytoLLein noawnngoBKON NOBEPXHOCTU OT 3ayCEHLEB 1 OCTPbIX KPOMOK (Paguyc MHCTPyMEHTa
He meHee 1,5 mM) cormacHo Hopmam [3].

6.2.4 TNpwu cbopke cdnaHueBbIX coeanHeHUn COOPOYHbIX eQUHWUL, YMIOTHUTENbHbIE MOBEPXHOCTU MpU-
BapHbIX (oriaHLUEB AOMKHbI OblTb MEPNEHANKYNSPHbI K 0csM TpyO 1 AeTanem n CooCHbI ¢ HUMK cornacHo 11.3.1.

6.2.5 [Jonyckaemble OTKIOHEHUSI OT MapannenbHOCTU YNNOTHUTENbHbIX MOBEPXHOCTEN (briaHLEeB He
LOmkHbl npeBbliwaTte 10 % OT TONLWMHbI NPOKNaaKu.

6.2.6 OTKNOHeHMe yNnoTHUTENbHOW MOBEPXHOCTM naHua OT NMOCKOCTHOCTU AOMKHO ObiTh He Bonee
1 MM Ha 100 MM HapyHoro guametpa dnaHua (pucyHok 1).
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PucyHok 1 — UamepuTenbHbiin WwabnoH Ans NPOBEPKU OTKIOHEHWI

6.2.7 lpwn cbopke Tpyb n getanen TpybonpoBOgOB C MAOCKMMY hbriaHLaMu paccTosiHue OT MOBEPXHOCTU
dnaHueB 0o Topua Tpybbl (AeTanun) AOMKHO ObiTb HE MEHee BbICOThI KaTeTa wea nnc 1 Mm.

6.2.8 lNpwn cbopke pnaHUeBbIX COeAUHEHNI A0MKHbI ObiTh BbINOMHEHb! criegyoLme TpeboBaHus:

- raviku 60nToB AOMKHbI 6bITb PACNoONOXeHbl C OAHON CTOPOHbI (PriaHLLEeBOro0 COeAUHEHUS;

- AnuHa wnunek (bontoB) gomkHa obecneymBaTh NpeBbllLeHe pe3b00BOM YacTu Haf ralkon He MeHee
yem Ha 2 wara pe3bbbl, He cumTas dacku;

- raiku cCoevHeHWUI C MATKUMU NpOoKnagKkaMy 3aTarMBaroT paBHOMEPHO MO cnocoby KpecToobpasHoro
obxopga: cHa4ana 3aTArvBalT OA4HY Napy NPOTUBOMOMOXHO PaCcMonoXeHHbIX 6ONTOB, 3aTEM BTOPYH, Haxoas-
wytocsa nog yrnom 90° kK nepBon, U Nocne 3Toro TakuM e cnocobom 3aTtarnsatoT Bce 6onThl;

- raniku CoeQUHeHU ¢ MeTannnyeckMMm npoknagkamMmm 3atarueatoT no cnocoby kpyrosoro obxopa (npu
3- unn 4-kpaTHOM KpyroBoMm o6xoae paBHOMEPHO 3aTAMMBAOT BCE ranku);

- KpenexHble getanu Bo (naHLEeBbIX COEAMHEHMUAX OOMKHbl ObiTb ogHOW napTun. Mopsigok cbopku
dnaHueBbIX COEANHEHWI, KOHTPOMb YCUINSA 3aTSXKN KPeneXxHbIX AeTanen A0MmKHbl ObiTb NpYBEAEHb! B Npo-
N3BOACTBEHHbIX MHCTPYKLMSIX MpeanpusTusa-u3rotoButens ¢ cobnogeHmem tpebosanun MOCT 20700;

- 6onTbl U WNWUNbKK coeauHeHu TpybonpoBoaos, paboTtatowmx npu Temnepatype cebiwe 300 °C, npea-
BapuUTENbHO AOMKHbI ObITb NOKPLITLI FPAdUTOBON CMA3KOW, MPeAoXpaHSoLLEN X OT 3aefaHns U MpUropaHns;

- dpnaHubl Ha 3amblKaloLLMX KOHLAX COOPOYHBIX €AMHULL MPUBAPMBAIOT TONbKO B Cryyasx, Korgaa pacno-
TNOXeHNe OTBEePCTUM B HUX He orpaHnyeHo. dPnaHubl, CBSi3aHHbIE C annapaTaMu, apmaTypon unu gpnaHuamm
Ha Apyrux yanax, nocrne yToMHEeHUs X MOSIOXKEHUsi MO MeCTy crieyeT npuBapuBaTh HA MOHTaxe.

6.3 OTBeTBneHunA

6.3.1 OTtBeTBNEHMEe OT TPybonpoBoAa BbIMOMHAT OAHUM U3 CNocObO0B, NMOKa3aHHbIX Ha pUCyHke 2. He
[onycKaeTcs ycuneHne OTBETBIIEHUI C MOMOLLbIO pebep KEeCTKOCTH.

[onyckatTcs Takke Bpe3ku B TpyOONpoBoz Mo KacaTenbHOM K OKPY)XKHOCTM MONEPEYHOro CevYeHus Tpy-
Obl 4NA UCKINIOYEHNSA HaKOMMEHWs NPOAYKTOB B HUXKHEN YacTu Tpybonposoaa.

6.3.2 CBapeHHble u3 Tpyb TPOMHUKK, LUTaMMNOCBapHbIe OTBOAbI, TPOMHUKM Y OTBOAbI U3 NATbLIX MO 3rek-
TPOLUIaKOBOW TEXHONOMMY 3aroTOBOK A0MyCKaeTcs NPUMEHSTb Ha AasrneHue o 35 Mla sknwountensHo. MNpu
3TOM BCE CBapHble LBbl U METanN NUTbIX 3aroToBoK noanexar koHTponto Y3/ B o6beme 100 %.

6.3.3 CBapHble KPeCTOBUHbI M KPECTOBbIE BPE3KN JOMYCKAETCS NPUMEHSITb Ha Tpybonposogax 13 yrne-
poOAUCTbIX cTanewn npu paboyen Temnepartype He Bbiwe 280 °C.

6.3.4 KpecToBMHbI 1 KPECTOBbIE BPE3KM U3 3MIEKTPOCBApHbIX TPYD gonyckaeTcs NPpUMEHATb NPy HOMU-
HanbHoMm gasneHun 0o PN 16 BKNHOYUTENBHO.

6.3.5 KpecToBuMHbI 1 KpecToBble Bpe3ku 13 6ecLioBHbIX TPYD AOMycKaeTcs NPUMEHATb NPU HOMUHArb-
HOM fAaBrieHun He 6onee PN 25 (Mpu yCcroBUKM N3roTOBINEHNSI KPECTOBUH M3 TPYD C HOMUHAMbHLIM AaBNeHNeM
He meHee PN 40 BKNOYMTENBHO).
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a— 6e3 ykpensneHusi; 6 — C MOMOLLbIO TPOMHUKA; 8 — YKPENEeHHOE LUTYLIEPOM V1 HAaKMaaKow; 2 — YKpenseHHOe HaknaaKoii;
0 — YKpenseHHoe WTYLepoM; e — KpecToobpasHoe;  — HaknoHHas Bpeska 6e3 yKpensneHus; 3 — HakioHHas Bpeska C
YKpeneHem LUTYLIEPOM U HaKnaaKon

PucyHok 2 — OTBeTBNEHUS Ha TeXHoNormyeckmx Tpybonposogax

6.4 OTBOAbLI

6.4.1 [ns Tpy6onpoBOAOB NPUMEHSIIOT, Kak NpaBuno, rHyTble OTBOAbI, N3rOTOBMEHHbIE U3 BEeCLLOBHbIX
N CBapHbIX NPSIMOLUOBHbLIX TPYyO METOAOM ropsiyen LITamMmnoBKN UMW MPOTSXKKM, HANPUMEpP U3rOTOBMEHHbIE B
cootBetcTBUM ¢ FTOCT 17375, a Takke rHyTbie 1 LWTaMNocBapHbIE.

6.4.2 [HyTble OTBOAbI, U3rOTOBMSIEMbIE U3 BECLUOBHbIX TPYD, MPUMEHSIIOT B TEX Crny4vasix, korga Tpebyet-
Csl MakcumaribHO CHU3UTb rMapaBnuyeckoe conpoTuerneHne Tpybonposoga, Hanpumep Ha Tpybonposogax c
NynbCUPYIOLLMM MOTOKOM Cpefbl (C LIenbio CHMXeHUs BMbpaumm), a Takke Ha TpybonpoBogax npyu HOMUHanb-
Hom guametpe DN < 25. HeobxogmmocTb TepMoobpaboTkm onpeaensioT B COOTBETCTBMM € 12.2.

6.4.3 lNpegenbl NPYMEHEHUs THYTbIX OTBOAOB M3 Tpy6 AENCTBYIOLLEro copTameHTa AOMKHbl COOTBET-
CTBOBaTb Npeaenam npumMeHeHus Tpyo, 13 KOTOPbIX OHU U3TOTOBMEHbI.

6.4.4 B TpybonpoBogax AonyckaeTcs NPpUMEHSATb CBapHble CEKTOPHbIE OTBOALI. [1py N3roToBNEHUM cek-
TOPHbIX OTBOAOB Yron MeXAy MomnepeyHbiMU CeYEeHVSIMU CEeKTopa He AomkeH npesbiwatb 30°. PaccTosHue
Mexay COCeAHVMW CBapHbIMY LUBaMU MO BHYTPEHHEN CTOpOHEe OTBOAA OOIMKHO obecnevymBaTtb A4OCTYMHOCTb
KOHTPONS 3TUX LUBOB NO BCEV ANWHE LUBA.

[nsi N3roToBneHns CEKTOPHbIX OTBOAOB He AOMyCKaeTcs NpPUMEHEHNe CnypanbHOLOBHbIX TPYD, cBap-
Hble webl nogsepratoT 100 %-Homy ynbTpa3ByKOBOMY UNnv paguorpaduyeckomy KOHTPOTH.

CBapHble CeKTOpHble OTBOAbI HE cneayeT NMPUMEHATb B Cryvasx 60MnbLUnX LMKIMYECKUX Harpy3okK, Ha-
npumep ot gasneHus (6onee 50000 yumknos).

6.5 Mepexoabl

6.5.1 B TpybonpoBoaax cneayeT NpUMEHsTh, Kak NpaBuio, Nepexoabl LTaMnoBaHHbIe, Hanpumep n3-
rotoBrneHHble B cootBeTcTBuMM ¢ FTOCT 17378, BanbLoOBaHHbIE N3 NMUCTA C OAHUM CBapHbIM LUBOM, LUTAMMO-
CBapHbIe 13 MOMOBUH C ABYMS CBapHbIMW LLIBAMW UIN TOYEHbIE.

6.5.2 lNpepenbl NpUMEHEHWI CTanbHbIX NEPEXOA0B AOMKHbI COOTBETCTBOBATbL NpeaenamM npumMeHeHust
npucoeanHsaeMbIx Tpy6 aHanorMyHbIX Mapok cTanen u aHanornyHbix paboymnx (pacyeTHbIX) NapaMeTpoB.

10
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6.6 3arnywkmu

6.6.1 lMpuBapHble Nnockue 1 pebpucTble 3arnyLLKk1 U3 NUCTOBOW CTany peKkOMeHAYyeTCs NPUMEHSTb A1s
Tpy6GonNpoBOAOB NPV HOMWUHAMbHOM AaBneHun PN < 25.

TpeGoBaHus K 3arnyLikaMm yCTaHaBNMBaTCA KOHCTPYKTOPCKOM AOKYMeHTaumnen Ha TpybonpoBoabi.

6.6.2 3arnyLiky, ycTaHaBnvBaemble Mexay raHuamu, He crieqyeT NPpUMEHNATb ANsS pasfeneHust AByx
Tpy6ONpPOBOAOB C pasfnuYHbIMK CpeaamMu, CMeLLEeHNe KOTOPbIX HegonyCTUMO.

6.6.3 lMpegenbl NPYMEHEHUs 3arnyLeKk ¥ UX XapakTepuCTUKK Mo MaTepuarny, AaBreHuto, TemnepaTtype,
KOPPO3um ¥ Tak Aarnee A0MKHbI COOTBETCTBOBATb Npeaenam npuMeHeHus gnaHues.

6.7 Tpyb6onpoBopabl, paboTatlowme Npu HOMMHaNLHOM AaBrieHuun cBbiwe 10 MMa

6.7.1 O6wume Tpe6oBaHUs

6.7.1.1 CoepguHeHusi anemeHTOB TpybonpoBoaoB, paboTatolwux noa gasneHnem go 35 Mla, pekomeH-
OyeTcsi Npou3BOANTbL CBApKON. MNPUMEHSIOT TONbKO CThbiKOBble 6e3 NoAKNagHOro Komnbla CBapHble CoefuHe-
Hus. dnaHueBble n Apyrve coeguHeHus AonyckaeTcsa npegycMaTpuBaTh B MeCcTax NoAKMYeHms TpybonpoBo-
[0OB K annaparam, apMaTtype 1 gpyromy obopyaoBaHuio, a Takke Ha ydactkax TpybonpoBogos, Tpebyrowwmx B
npoLecce aKcnnyaraumm nepnoamnyeckon pasbopku nnm 3ameHsi.

6.7.1.2 B TpybonpoBogax, npegHasHadeHHbIX Ans paboTtel nog aasneHnem o 35 Mla Bkno4nTensHo,
JonycKkaeTcs BBapka LUTYLEpOB Ha MPAMbIX yYacTkax, a Takke npvMeHeHne TPOMHUKOB, CBAPEHHbIX U3 Tpy©O
M LITaMNOCBapPHbIX KOMEH C ABYMsi MPOAOMbHbIMY WBamu npu ycnosun npoegeHust 100 %-Horo KoHTponsi
CBapHbIx coeanHeHun metogom Y3[ vnu PL.

6.7.1.3 BBapka LITyLepOB B rHyTble 3anemMeHThbl (B MecTax rubos) TpybonpoBoaoB He AOMYyCKaeTCs.

6.7.1.4 B oboCcHOBaHHbLIX pac4eToM cryyasix Ha rmbax TpybonpoBogos, paboTarwLlmnx nog AaBrneHnem
0o 35 MMa BkNOUYMTENBbHO, MOXET ObiTh JOMyLieHa BBapka OAHOMO LWTyLepa BHYTPEHHUM ONAMETPOM He
6onee 25 mm.

6.7.1.5 [na coeguHeHns aneMeHToB TPybonpoBOAOB U3 BbICOKOMPOYHbLIX CTanein C BPEMEHHbIM COMpO-
TUBreHMeMm paspbiBy He MeHee 650 Mla crnegyeT ncnonb3oBaTh hnaHuesbie, My(pTOBbIE U Apyrue pasbem-
Hble coeauHeHus. B TexHuyeckn 060CHOBaHHbIX Cyvasx MoryT ObiTb 4OMYyLLEHbl CBApHbIE COEANHEHUS TAKNX
cTtanen.

6.7.2 KoBaHble U LUTAMNOBaHHbLIE AeTanu

Oetanu Tpy6onpoBoaoB crieayeT U3rotaBnmMBaTth U3 MOKOBOK, 0O0bEMHbIX LUTAMMNOBOK 1 Tpy6. [lonyckaeT-
Csl NPUMEHEHVe OpYruX BUAOB 3aroToBOK, €CM OHM 0becneynBaloT HagexHyo paboTy B TedeHne pacHeTHOro
cpoka cny6bl C y4eTOM 3aJaHHbIX YCIOBUIA 3KCNyaTaumu.

6.7.3 HyTble u cBapHbIe 3NIEMEHTbI

6.7.3.1 KOHCTPYKUUS U reoMeTpuYeckne pasMmepbl TPOMHUKOB, CBapeHHbIX M3 Tpy6, LWTaMnocBapHbIX
KomneL,, rHyTbIX OTBOAOB U LUTYLLEPOB, OOIMKHbI YAOBNETBOPATL TpeboBaHMAM cTaHAapToB, TY 1 YyepTexen.

6.7.3.2 CBapeHHble 13 Tpyb TPOMHMKM, LUTAMNOCBapHbIE OTBOAbI, TPOMHUKM U OTBOAbI U3 NMUTBIX MO 3MneK-
TPOLUMIaKOBOW TEXHONOrMY 3aroTOBOK A0MyCKaeTCs NPUMEHSTb Ha AasneHve o 35 MlMa sknwountensHo. MNpu
3TOM BCE CBapHble LBbl U METanN NUTbIX 3aroTOBOK Nnoarexar KoHTposnto metogom Y3[] B o6beme 100 %.

6.7.3.3 THyTble oTBoAbl mocrne rmbkn HeobxoguMo noaBepratb Tepmuyeckon obpaboTke C yyeTom
12.2.11. Pexvm TepMuyeckon 06paboTkM ycTaHaBnMBalT cTaHgapTamu, TY, yeptexamu.

6.7.3.4 OTBOAbI, THYyTble U3 cTanu mapok 20, nocre XonogHown rmbku gonyckaeTcs nogBepratb TONbKO
OTMYCKY MpW yCroBUW, YTO 40 XONoAHOW rmbku Tpybbl noagBepranuch 3akanke ¢ OTNyCKOM UM HopManuaauuu.

6.8 CapHble WBbI U UX pacnonoxeHue, Tpe6oBaHUA K C60POUYHBLIM eauHULaM

6.8.1 PaccrosiHve oT Topua Tpy6onpoBoAa [0 KOMbLEBOro CBapHOrO COEAMHEHMUSI U MeXY KOMbLeBbl-
MW CBapHbIMM LUBAMM MPAMBIX Y4acTKOB TPy6oNpoBoaa He AOMKHO ObiTh MeHee BEeNnUUUH, NPUBEAEHHbIX B
Tabnuue 2. Ha Tpy6onpoBoabl, CBapeHHbIe U3 CEKTOPOB, AaHHble TpeboBaHusA He pacrpoCTPaHATCS.

Tabnuuya 2— PaccrtosHue oT Topua Tpy6onpoBoaa 40 KOMbLEBOrO LWBa U MEXAY KONbLEBbIMU CBapHbIMY LLBAMU

PacctosiHue ot Topua Tpybonposoaa A0 KOMbLEBOro LUBa

HapyHbin anameTtp TpyObl, MM
Py A P TpybebI, 1 MeXay KonbLEeBbIMU CBapHbIMY LUBaMU, HE MEHee, MM

[o 100 Bknitou. CornacHo TpeboBaHUsiM KOHCTPYKTOPCKON AOKYMEHTaLMn

Cs. 100 go 200 BkntoY. 150
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OkoHYyaHue mabnuupi 2

PacctosiHue ot Topua TpybonpoBoaa 40 KOMbLEBOro wea

HapyxHbiin guametp TpyObl, MM
1 MeXay KonbLEeBbIMU CBapHbIMU LUBAMU, HE MEHee, MM

Cg. 200 go 600 BkntoY. 200

Cs. 600 250

6.8.2 CBapHble coeauHeHust TpybonpoBOA4OB criefyeT pacnonaratb OT Kpasi Onopbl B COOTBETCTBUM C
11.2.6.

6.8.3 PaccTtosiHue OT Kpasi KONnbLIeBOro CBapHOro LWBa 4O Hayara M30rHyToro y4acTtka AOMKHO ObiTb He
MeHee NSTUKPaTHOW TOMLMHbBI CTEHKU TpybonpoBoaa, HO He MeHee 25 MM.

6.8.4 Tpu NpYMEHEHMN KPYTOU3OTHYThIX U LUTAMMOBaHHbIX OTBOAOB JOMYCKAETCsi pacnosfioXeHne cap-
HbIX COeQVHEHU B HaYane N30rHyToro yyacTka, a Takke cBapka Mexay cobor oTBogoB 6e3 NpsiMbiX y4aCTKOB.

6.8.5 lNpwu yrnoBbIX (TaBPOBbIX) CBAPHbIX cOoeguHEHNsIX Tpyb (LTyuepoB) ¢ aneMeHTamu TpybonpoBo-
[OB pPacCTOsiHWE OT Hapy>KHOW NOBEPXHOCTU LUTYLIEePOB A0 Ha4ana rmba unm fo ocu NnonepevyHoro CTbIKOBOro
CBapHOTO LUBA AOMMKHO COCTaBMATh:

- onsa Tpy6 (WTyuepoB) c HapyxHbiM guameTpom Ao 100 MM — He MeHee Hapy>XHoro guameTpa Tpy6bl,
HO He meHee 50 MM;

- ansa T7py6 (wWTyuepos) ¢ HapyXHbIM Anametpom 100 mm 1 6onee — He meHee 100 MMm.

6.8.6 HaumeHbLuee paccTosiHe Mexay Kpasimu bnivkailumx yrmoBbiX LWBOB NPUBAPKU LUTYLLEPOB UMK
Tpy6 Kk cOopoyHOM eamHULEe OOMKHO ObiTb He MeHee 100 MM. B 060CHOBaHHbIX Crlydasix OHO MOXET ObiTb
yMeHbLUEHO. [1py 3TOM 30HbI BNM3KO PacnoNOXeHHbIX APYr K APYry CBapHbIX LWBOB AOMKHbI OblTb OTPaXeHbl
B pacyeTax TpybonpoBOOOB Ha MPOYHOCTb, C Y4ETOM KO3MMPULMEHTOB CHUXKEHUSI MPOYHOCTM TPYO B ITUX
MecTax B COOTBETCTBMM C MeTogukon pacyeta cornacHo FOCT 32388—2013 (nyHkT 5.4.8). B 060CHOBaHHbIX
cny4vasx gonyckaetcs ucnonb3oBaHune pacyetoB no FOCT 34233.1, a Takke NpuBeaeHHbIX B [2].

6.8.7 PaccTtosiHne mMexay Kpaem LuBa NpuMBapKX Haknagku v kpaem onwkanwero wea Tpybonposoaa
UK LWBa NpuBapku natpybka, a Takke Mexay KpasiMu LLUBOB NPUBAPKU COCEAHUX HAKMagoK AOMKHO BbiTh He
MeHee TpexKpaTHOMN TOMNLWMHbI CTeHKN TpyObl, HO He MeHee 20 MM.

6.8.8 [1ns KonbLEeBbIX LUBOB, NOAMEXaLLNX MECTHOM TepMUYeckon obpaboTke, AnnHa ceobogHOro nps-
MOro yyacTka TpyObl B KaX 4yt CTOPOHY OT OCM LUBa (40 Gnvkanlimx NpuBapHbIX AeTanen 1 aNeMeHToB, Ha-
yana rmba, cocegHero NonepeyHoro Wwea) AormkHa ObiTb HE MeHee BenuuuHbl L, onpegensemon no popmyne
(1), Ho He meHee 100 Mm

L=9y(0,- Sy " S (1

rae [, — HapyXHblil AnameTp TpyObl, MM;
S,, — HOMVHanbHas TOMLMHA CTeHKN TPYBbl, AeTanu, Mm.

Tabnuuya 3 — MuHumanbHas gnuHa cBobogHOro NPsIMoOro yvacTtka

HomuHanbHas TonwmHa CTeHku cBapuBaemblix Tpy6 MwuHuManbHas AnnHa cBo6oAHOro NPSIMOro yyacTka Tpy6bl
(anemeHTOB) S,;, MM (3nemeHTa) B KAyt CTOPOHY OT OCU LLIBa, MM
Lo 15 BkntoY. 100
Cg. 15 no 30 Bkntou. 55, + 25
Cg. 30 go 36 Bkritou. 175
Cs. 36 4§, +30

[ns nonepeyHbIX CTLIKOBLIX CBapHbIX COEAMHEHWI, Noanexalinx ynsTpa3sBykoBOMY KOHTPOMO, ANvHa
cBOOOAHOrO NPSIMOro yyacTka TpyObl (3nemeHTa) B Kaxkayt CTOPOHY OT OCM LBa (80 brivxanlumx npMBapHbIX
Aetanen, Hayana ruba, ocu cocegHero nonepevyHoro CBapHoro LBa) AoMmkKHa ObiTb HE MeHee BEeNUYUH, Npu-
Be[leHHbIX B Tabnuue 3.
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7 TpeboBaHuA K MmaTepuanam u nonycadbpukaram

7.1 O6wWune nonoxeHus

7.1.1 Matepuanbl, NpUMMeHsiemMble AN U3roTOBNEeHUs TpybonpoBoaoB, AOMKHbI 06ecneumBaTtb UX Ha-
OEeXHY paboTy B TeYeHMe pacyeTHOro cpoka cryxbbl C y4eTOM 3aJaHHbIX YCMOBWUIA 3KCnnyatauuu (pac-
YeTHOEe AaBrieHue, MMHMManbHasa oTpuuaTtenbHas M MakcMManbHas pacyeTHas Temnepartypbl), cocTaBa u
Xapaktepa cpefbl ¥ BNUSHUSE TeMnepaTypbl OKpy>KatoLlero Bo3gyxa. TpeboBaHusa kK matepvanam npvBeaeHbl
B NPUNOXeHUN A.

7.1.2 Tpyb6bl 1 dacoHHble geTann TpybonpoBoAOB AOMKHbI ObliTb M3rOTOBNEHbl U3 cTanen, obnaga-
IO MX TEXHONMOIMMYECcKON CBaApMBaEeMOCTbIO, OTHOCUTENbHbLIM YANMHEHNEM MeTanna npv paspbiBe Ha NATU-
KpaTHbIx obpasuax He meHee 16 % W ygapHown BsI3KOCTbK He Huxe KCU = 30 Ox/cm2, KCV = 20 [Ox/cm?2
npu MUHMManNbHOW pacyeTHOW TemnepaType CTeHKM anemeHTa Tpybonposoaa. TpeboBaHUSI K UCTbITAHUSAM
Tpy® — B COOTBETCTBUM C TpebOBaHMAMMU CTAaHAAPTOB Ha Matepwuansl Tpyb, cTaH4APTOB Ha TPYOHY Npoayk-
uuto, MOCT 32569—2013 (pasgen 7) U KOHCTPYKTOPCKON JOKYMEHTaLMu U3roToBUTENs Ha n3genuve.

7.1.3 [Jonyckaetcs npyMeHeHue nonygabprkaToB U3 mMaTtepuanoB, He yKa3aHHbIX B MPUIOXeHun A,
ecrnu ux npvMeHeHue npeaycMOTPeHO APYrMMU HauMoHanbHbIMW cTaHgaptamu u TY ¢ yyetom 4.1 1 ecniu
KayeCTBO MO HUM He HUXEe YCTaHOBMEHHOTO B MPUMoXeHumn A.

7.1.4 TlpymeHeHVe NMMNOPTHbIX NonydabpukaTtoB n MaTepuanos AOMYCKaeTCs, ecnu 310 npeaycMoTpe-
HO mexayHapoaHbiMu ctaHgaptamu ASME, EN.

7.1.5 TpeanpuaTie — N3roTOBUTENb 3M1EMEHTOB TPyHONpoBOAa AOMKHO OCYLLECTBNATb BXO4HOW KOH-
Tponb KayecTBa noctynawowmx nonydadbpukatoB. OueHKy kayecTBa nonydabpukatoB NPOBOAAT B COOTBET-
cTBMM ¢ TpeboBaHusiMu cTaHgapToB 1 HI Ha KOHKpeTHble nonydabpukaTsl 1 NOATBEPXAAKT cepTudnkaTamu.

7.1.6 Ons Tpy6onposogoB PN > 100 06beM BXOAHOIO KOHTPOSst COOPOYHbIX €AVHULL U 3TIEMEHTOB TPY-
bonpoBoaos npuBeneH B Tabnuue b.1.

7.1.7 [O0ns M3roTOBMEHUsl, MOHTaXxa U peMoHTa TpybonpoBOA4OB crieayeT NPUMMEHATb OCHOBHble MaTe-
puansbl, ykasaHHble B npunoxeHun A: Tpybbl — cm. Tabnuuy A.1, nokoBku — Tabnuuy A.2, KpenexHble ae-
Tanu — Tabnuuy A.3, 06bem KOHTponsa MeTanna getanen nog aasneHnem PN > 100 — cm. npunoxexuve b,
OorpaHuYeHns No NPUMEHEHNIO MaTeprarnoB B ra3oBblX cpegax — CM. npunoxexue B.

7.2 OTpuuatenbHas TemnepaTypa geTtaneu Tpy6onposoaa

Mpu BbIGOPE MaTepuanos Ans TPy6oONpoBOAOB, pasMellaeMblX Ha OTKPLITON Niowaake unm B HeoTarn-
NBaAeMOM MOMELLEHUN, MUHUMAaTbHYIO TEMNEepaTypy CTEHKM TpybonpoBoaa NpYHUMAtOT PaBHOM:

- abComnTHON MUHUMAaNbHOW TeMnepaType Hapy>KHOro Bo3ayxa pavoHa pasMelleHust (3KcnnyaTtauum)
B cooTtBeTcTBUM ¢ Cl1 131.13330, ecnu TemnepaTtypa CTEHKM MOXET CTaTb OTpULaTenbHOM OT BO3OENCTBUS
OKpY>KatoLLlero Bo3ayxa, korga TEXHOMormdecknii Tpy6onpoBoa HaXoAUTCS Mo AaBMEHUEM;

- HauMeHbLUen oTpuLaTenbHOM TeMMepaType TPaHCNOPTUPYEMOW CPeAbl, eCrv OHa HMKe abCcontoTHOM
MUHUMAnbHOW TeMnepaTypbl Hapy>XHOrO BO34yxa panoHa pasMelleHus (dKcnnyaTtaumu) B COOTBETCTBUM C
CIM 131.13330, korga TexHonornyeckuin TpybonpoBo HaxoauTCs nog AaBrneHueMm;

- cpefHei TemnepaTtype Hapy)XHOro Bo3gyxa Hambonee XonoAHoOW MSATUAHEBKU pailoHa pasMeLleHust
(akcnnyaTtaumm) c obecneveHHocTbio 0,92 B cooTtBeTcTBUM ¢ CIM 131.13330, ecnu TemnepaTtypa CTEHKM Bcerga
NONoXWTEeNbHas, Korga TEXHONOrMYecknin TpybonpoBoa Haxo4uTCsa NOo4 AaBleHNeM.

MaTtepuan onopHbIX 311IEMEHTOB BbIOMPAIOT MO cpegHen TeMmnepatype Hanbornee XonogHom NATUOHEBKN
[aHHoro panoHa ¢ obecneyeHHocTbio 0,92 cornacHo CIMT 131.13330.

7.3 Tpyb6bl

7.3.1 lMpegenbl npumeHeHUss Tpyb U3 cTanen pasnuyHbiX MapoK ykasaHbl B npunoxeHun A (tabnu-
ua A.1).

7.3.2 becluoBHble Tpybbl criegyeT n3rotaBnmMBaTh U3 KaTaHOW, KOBAHOW, HEMPEPBLIBHOWM UINK LIeHTpobex-
HO-TINTON 3aroTOBKW.

7.3.3 OnekTpocBapHble Tpybbl C MPOAONbHBLIM LWBOM CIEAyeT NOCTaBnATb C paguorpauyeckum unm
yNbTPa3BYKOBbIM KOHTPOJIEM CBAapPHOTO LUBa MO BCEN AMNNHE.

7.3.4 OnekTpocBapHble Tpybbl U3 yrnepoanCcTon U HU3KOMErnpoBaHHOW CTanu crneayeT nocTaBnaTh B
TepMuyeckm o6paboTaHHOM COCTOSHUK, ECMK:

- OTHOLLEHME Hapy)XXHOro anameTpa TpyObl K TONLWMHE CTeHKM MeHee 50;
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- TonwmHa cTeHku Tpybbl 6onee 30 MM ANs HUM3KONErMpoBaHHbLIX cTanew unu 6onee 36 mm ans yrne-
POAMUCTLIX cTanewn;

- TpaHcrnopTupyemas cpefa Bbi3blBaeT KOPPO3NMOHHOE pacTpecknBaHue.

7.3.5 Kaxpgasa 6ecwoBHas unu ceapHasa Tpyba gomkHa NpoxoauTb rmapaBnuyeckoe ncnbltaHne npob-
HbIM AaBreHneM, ykazaHHblM B HI Ha Tpy6bl.

7.3.6 [onyckaeTcsi He MPOBOAWTL rMApaBNNYecKkoe ucnbiTaHne 6ecllioBHbIX Tpy6, ecrniv TpyObl noasep-
ratoTcs Mo BCEN NOBEPXHOCTU KOHTPOMO (PM3NYECKMMU METOAAMN.

7.3.7 Onsa tpybonpoBoAoB cnegyeTt NpMMeHsTb TPyObl C HOPMUPOBAHHBIM XMMUYECKUM COCTaBOM Me-
Tanna u MexaHu4eckvMu xapakTepucTukamu, B COOTBETCTBUM C TpeboBaHMAMK CTaHAapTOB Ha MaTtepuarnsl
Tpy6 B npunoxexHun A.

7.3.8 [JonyckaeTcsi NpUMEHATb B kadyecTBe Tpyb obeyainkun, M3roToBreHHbIe U3 IMCTOBOWN CTanu B COOT-
BeTcTBUM ¢ TOCT 34347.

7.3.9 TpyGbl anekTpocBapHbIE€ CO ChvparnbHbIM LUBOM paspellaeTcsl NPUMEHSITb TOMbKO ANt MPSMbIX
y4YacTkoB TpybonpoBoaoB.

7.4 Oetanu Tpy6bonpoBoaoB

7.4.1 [etanu Tpy6onpoBoAdOB, B 3aBUCHMOCTM OT NMapaMeTpoB TPAHCMNOPTUPYEMO Cpedbl U YCIOBUN
aKcnnyaTauum, crnegyeT BoibupaTh no gencteyowmum HI, a Takke No TEXHUYECKON AOKyMeHTauun pa3paboT-
ymka npoekTa.

7.4.2 [letanu Tpy6onpoBoOAoOB criedyeT N3rotTaBnmBaTth U3 CTanbHbIX GECLLOBHbIX U MPSIMOLLOBHbLIX CBap-
HbIX TPY6, MMCTOBOrO MpokaTa v NMOKOBOK, MaTepuarn KoTopkix oTBeyaeT TpeboBaHuaM HI, a Takke ycrnoBusim
CBapMBaeMOCTU C MaTepuanom npucoeanHseMbix Tpyo6.

7.5 MNMokoBKK, COPTOBOM NpoKaT

7.5.1 lMpegenbl NpUMEHEHMS MOKOBOK Pa3nuyHbliX MapoK cTanen AomkHbl COOTBETCTBOBaThL TpeboBaHu-
aM npunoxeHus A, Tabnuua A.2.

7.5.2 TlokoBKU cnefyeT NpUMeEHATb B TepMUYECKk 06paboTaHHOM COCTOSTHUN.

7.5.3 [1nsa n3rotoBneHnsi MOKOBOK crieQyeT NPUMEHSATb Ka4eCTBEHHbIe YrNepoancTble, HU3KONEermpoBaH-
Hble, MerMpoBaHHbIe U KOPPO3MOHHOCTOMKNE CTanu.

7.5.4 TokoBku Aona getanein TpybonpoBoAoOB AOMKHbLI ObITb OTHeceHbl k rpynne IV no MTOCT 8479 u k
rpynnam IV unn V no NOCT 25054.

7.5.5 lMoKOBKM 13 yrNepoanCTbIX, HU3KONMErMpoBaHHbIX Y NErMPOBaHHbIX CTanen, MMetoLwmne oaunH 13 ra-
GapuTHbIx pasamepoB 6onee 200 mm 1 TonwuHy 6onee 50 MM, JOMKHBI NOABEPraTbCs NOLWTYYHOMY KOHTPOIO
yNbTPa3ByKOBbIM UMW APYTMM PaBHOLEHHbIM METOAOM.

7.5.6 [edekTockonum JOMKHO nogsepraTbes He meHee 50 % obbema KOHTponMpyemow NokoBku. MNno-
Waab KOHTPONsA pacnpeaensioT paBHOMEPHO MO BCEW KOHTponupyemown nosepxHoctu. O6bem KoHTpons Ans
PN > 100 npuBegeH B npunoxeHuun b.

MeToabl 1 HOpMbI KOHTPOMSA AOIMKHLI COOTBETCTBOBAaTh AencTtaytowen H.

7.5.7 TlMpokaTt gomkeH 6biTb B TepMuyeckn obpaboTaHHOM COCTOSHMM M NogBepraTbes paguorpaduye-
CKOMY UINW yNbTPa3ByKOBOMY KOHTPOMIO N0 BceMy 06bemy.

7.6 KpenexHble getanu

7.6.1 KpenexHble getanu Ansi pa3beMHbIX COEAMHEHUI U MaTepuanbl Ans HUX credyeT Bbibvpatb B
3aBWCUMOCTM OT paboyumx yCrnoBuin 1 Matepmana CorfacHo NpuUnoXxeHuno A.

7.6.2 [Onsa coeguHeHus dnaHueB npu Temnepatype Boiwe 300 °C 1 Huxke muHyc 40 °C He3aBMCMMO OT
AaBrieHuns cnegyet NPenMyLecTBEHHO NPUMEHATh LUMNUMBbKN.

7.6.3 KpenexHble getanu cnefgyeT narotaBnueaTbh U3 COPTOBOrO Npokarta U nokKoBOK.

7.6.4 Matepwvan 3aroToBOK Wnu roToBble KpenexHble AeTanu A0MmKHbl 6bITb TepMuyeckn obpaboTaHsbi.

7.6.5 B cnyyae npyMeHeHus wnunek (60nToB) 1 raek U3 ctanu ogHON Mapku TBEPAOCTb raek AomKHa
ObITb HE HWXe TBepAoCTM wnunek (bontos) He meHee yem 15 HB.

7.6.6 He ponyckaeTcsi M3rotoBNATb KpenexHble AeTany U3 KUMsLWen, nonycrnokoWHON U aBTOMaTHON
cranemn.

7.6.7 [Onsa kpenexHblx geTanemn u3 ctanemn ayCTeHUTHOro knacca ¢ paboyein Temnepatypoi Boiwe 500 °C
N3roToBMnATb pe3bby METOAOM HakaTKu He JOMNyCKaeTCs.
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7.6.8 Martepuanbl KpenexHbix getanen cnegyet BblbupaTtb ¢ KOIPPUUNEHTOM NMHENHOrO paclumpe-
HUS1, BNM3KMM MO 3HAYEHMIO K KO PULIMEHTY NMMHENHOTO paclunpeHns Mmatepvana dgpnaHua. PasHocTb B 3Ha-
YEeHUSIX KO3 PULMEHTOB NIMHENHOIO paclUMpeHnsi Matepunanos He JormkHa npesbiwatb 10 %.

7.6.9 [onyckaeTcsa NpUMEHATb MaTepuanbl KpenexHbiX getanen n dnaHues ¢ koadduumeHTammu nm-
HEWHOro pacLUMpeHnsi, 3HaYEHNs1 KOTOPbIX pa3nuyatotcsa 6onee yem Ha 10 %, B criyyasx, 060CHOBaHHbIX pac-
4YETOM Ha MPOYHOCTb UMK SKCMEPUMEHTANbHbIMU UCCNEA0BaHUAMMU, a Takke AN raHLeBbIX COeQUHEHUN C
pasHuLen mexay MOHTaXKHon n paboyven Temnepatypamu He 6onee 100 °C.

7.7 MNMpoknago4Hble MaTepuanbl

Mpoknagku 1 NpoKnagoyHbie Matepuarns Ans YNIOTHEHUS (naHUeBbiX coeanHeHnn BbibupaioT B 3a-
BMCVMOCTU OT TPAHCMOPTUPYEMON Cpefbl U ee paboymx napamMmeTpoB B COOTBETCTBUU C nNpoekTom v H.

8 TpeboBaHus K TpybonpoBOAHON apMaType

8.1 TpybonpoBogHasa apmaTypa AOMmKHa ObiTb CIPOEKTMPOBAHa U U3rOTOBMEHA B COOTBETCTBUM C Tpe-
6oBaHuamMu 6esonacHocT no MOCT 12.2.063, TeXHUYECKMMU pernaMmeHTamu, ctaHaapTamu n TpeboBaHusMun
3aKasyuka.

8.2 B TY Ha KOHKpeTHble BUAbl 1 TUnbl Tpy60onpoBOAHON apmaTtypbl AOMKHbI ObiTb MPUBEAEHDI:

- nepeyeHb HI, Ha OCHOBaHMM KOTOPbIX BbIMOMHAKT NPOEKTUPOBAHNE, N3TOTOBIIEHNE U JKCNyaTaumto
apmaTypbl;

- OCHOBHbI€ TEXHUYECKNE AaHHbIE U XapaKTEPUCTUKM apMaTypbl;

- nokasaTenu HagexXHoCTV u/unu nokasatenu 6esonacHocTu (4119 apMaTypbl, y KOTOPO BO3MOXHbI KpU-
TUYEeCKMe OTKasbl);

- TpeboBaHUS K N3rOTOBMNEHUIO;

TpeboBaHus 6e3onacHoCTy;
KOMMMEKT NoCTaBKu;
npasuna npueMKu;

MEeTOAbl UCTbITAHWUN;

- nepeyeHb BO3MOXHbIX OTKA30B U KPUTEPUMN NpeaefibHbIX COCTOSHUN;

- yKasaHusi No aKcnnyaTauum;

- OCHOBHble rabapuTHbIe U NPUCOEANHUTENBbHbIE Pa3Mepbl, B TOM YMCME HAPYXXHbIA U BHYTPEHHUIA ana-
MeTpbl NaTpybKoB, pasgenku KPOMok naTpybKoB Nof npuBapky v ap.

8.3 TpeboBaHus K BbIOOPY M HACTPOWKE NpefoXpPaHUTENbHbIX KNanaHoB NPUHMMAKT B COOTBETCTBUU C
OCT 12.2.085.

8.4 OcHOBHble MokasaTenu HasHayeHwust apmaTtypbl (BCeX BMOOB W TUMOB), yCTaHaBNMBaeMble€ B KOH-
CTPYKTOPCKOW M 3KCMyaTauMoHHOW AOKYMEHTauuu, cregytoLme:

- HOMUMHanbHoe gasnexHune PN (pabouee Pp nnu pac4eTHoe gaenexue P);

- HOMWUHanNbHbIN gnametp DN;

- pabouas cpena;

- pacyeTHasa Temnepartypa (MakcumanbHas Temneparypa paboyen cpegpl);

- AonycTMMbIN nepenag gasnexHus AP;

- TEPMETUYHOCTb 3aTBOpa (Kfacc repMeTUYHOCTU UMK BEMUYMHA YTEYKM);

- cTpouTenbHas AnuHa;

- KIMMaTu4eckoe UcnofHeHue (C napaMmeTpamu OKpyxarLuen cpeabl);

- CTOMKOCTb K BHELUHUM BO34ENCTBUAM (Cencmumyeckmne, BUbpaunoHHbIe 1 ap.);

- Macca.

8.5 [lononHuTenbHble NokasaTenu HasHa4YeHUs Ans KOHKPETHbIX BUAOB apMaTypbl criegyoLwme:

KO3 (pMLMEHT CONPOTUBNEHUSA ( — ANSA 3anopHOM 1 o6paTHOM apmaTypbl;

3aBNCUMOCTb KO3 MeHTa CONPOTMBIIEHNSI OT CKOPOCTHOTO AaBrneHus — Ans obpaTHon apmaTypbl;
KoadhpmLmMeHT pacxoda (Mo XMAKOCTM U Mo rasy), nnowanb ceana, AaBrneHue HaCcTPOnKW, AaBrneHue
MOSMHOrO OTKPbITUS, AABMEHNE 3aKpbITUsl, NPOTUBOAABMNEHME, AMana3oH AaBMEHUN HAaCTPONKU — ANs Npeao-
XpaHUTENbHON apmatyphbl;

- YCIOBHas NponyckHas cnocobHocTb K
PUCTUKN — ANsi perynvpyroLLen apMmatyphbil;

vy B I'IpOI'IyCKHOVI XapakTepucTukn, KaBUTaluMOHHbIE XapaKTe-
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- yCrioBHas NponyckHas cnocobHOCTb, BEMMYMHA PErynMpyemMoro AaBreHns, AuanasoH perynupyembix
AaBrneHui, TOYHOCTb NMoadepXXaHus AaBrneHust (30Ha HeYyBCTBUTENbHOCTU U 30Ha HepaBHOMEPHOCTMU), MU-
HUManbHbIN Nepenaj AaBreHus, npu kotopom obecnedymBaercs paboTocnocobHOCTb — AN perynsTtoposB
OaBreHus;

- nMapameTpbl NPUBOAOB U UCMIOMHUTENbHbBIX MEXaHU3MOB:

a) 4ns aNeKTponprBoAa — HanpsKeHue, YactoTa Toka, MOLLHOCTb, PeXuM paboTbl, nepegaToyHoe Yuc-
no, KMNA, makcumanbHbI KpYTALWUA MOMEHT, NapamMeTpbl OKPYXatoLlen cpefbl, CKOPOCTb BpaLLeHUs;

6) Ans rmapo- n NHeBMonpMBoAa — AaBreHue ynpasnsioLlen cpeabl, BpeMsi OTKPbITUS (3aKpbITUs);

8.6 Apmatypa gomkHa ObiTb ucnbitTaHa B cootsetctBum ¢ FOCT 33257 n TY, npu 3ToM o6si3aTenbHbIN
06beM UCMbITaHUA JOIMKEH BKMOYATb UCTbITAHUS:

Ha: MPOYHOCTb U MIIOTHOCTb OCHOBHbIX A€Tanen U CBapHbIX COeaUHEHUIN, paboTatoLwux Nog AaBneHem;
repMeTUYHOCTb 3aTBOpa;
repMeTUYHOCTb OTHOCUTENBHO BHELLHEN cpebl;

- (pyHKUMOHUPOBaHUe (paboTocnocobHOCTD).

8.7 Pe3ynbTaThl UCMbITaHUI AOMKHbI ObITb OTPaXeHbl B NacnopTe apMaTypbl.

lMpumeHeHne 3anopHO apMaTypbl B Ka4ecTBe perynupyoLlein (gpoccenupyoLlei) He 4onycKaeTcs.

8.8 ApmaTtypa C py4HbIM yrpaBrneHveM AOMKHa 3aKpblBaTbCSH MOBOPOTOM MaxoBWKa (PYyKOSITKM) — MO
4acoBOW CTpesKe, a OTKPbIBATbCA — MPOTUB YACOBOW CTPENKMU.

8.9 3anopHasa apmaTypa AOMmKHa UMETb yKasaTenu MONOXEeHUs 3anvpaloLwwero anemeHTa («OTKpbITO»,
«3aKpbITO»).

8.10 Martepuan apmatypbl Ans Tpyb6onpoBoaoB cneayeT Boibupatb B 3aBUCUMOCTU OT YCNIOBUI SKCMMYy-
ataumu, napameTpoB 1 (PU3NKO-XMMUYECKUX CBOWCTB TpaHCNopTMpyemon cpeabl 1 TpeboBaHun HJ.

8.11 Apmatypy 13 LBETHbIX METanfoB U UX CMMaBOB AOMYyCKaeTcs NPMMEHATb B Tex crny4vasx, korga
cTanbHasi apmatypa He MoXeT BbITb UCNonb3oBaHa Mo 060CHOBaHHbLIM NMpUYMHAM.

8.12 Apmatypy 13 yrnepoamncTbiX U NerMpoBaHHbIX CTanemn onyckaeTcs MPUMEHATb A51s Cped CO CKOpPO-
CTblo kKOppo3uu He bonee 0,5 mm/rog.

8.13 ApmaTypy 13 KOBKOFO YyryHa He JornycKaeTcsl MpMMeEHATb Ha TpybonpoBoaax NpoAyKToB pasgene-
HUS BO3JyXa.

8.14 Ha tpybonpoBogax, paboTatoLmx npyu Temnepatype cpegbl Hwke 40 °C, crniegyet NnpyMeHsiTb ap-
MaTypy U3 COOTBETCTBYIOLLMX NErMPOBaHHbIX CTanem, cneymanbHbiX CNnaBoB UMW LBETHLIX METANNoB, UMeto-
LWMX MPY HAaUMEHbLLE BO3MOXHON TemmnepaTtype koprnyca BenuunHy KCV He Huxe 20 [x/cm2.

8.15 B rupgponpuBoge apmatypbl crieqyeT NPUMEHATbL HETOPOYNE U He3aMep3atoLmne XnaKkocTu, cooT-
BETCTBYIOLLME YCNOBUAM 3KCMyaTaLmm.

8.16 C uenblo NCKMYEeHNsi BO3MOXHOCTY BbiNafeHUsl B MHEBMOMPUBOAAX KOHAEHCaTa B 3UMHee Bpems
ras ocyLualoT 4O TOYKU POCbl MPU OTpULaTEeNbHOW pac4yeTHoN Temnepartype Tpybonposoaa.

8.17 [ns TpybonpoBoAOB C HOMUHAmNbHbLIM AaBneHneM cebiwe 35 MIMa npuMeHeHne nuTon apmarypbl
He fonyckaeTcs.

8.18 Apmartypy ¢ ucnonHeHuamm «E» — «F» no FTOCT 33259 ynnoTHUTENbHbIX NOBEPXHOCTEN (briaHuUeB
B Clly4yae NpUMEHEHWs cneumnanbHbIX NPOKNagok A0MYCKaeTcs NPUMEHATb NMPYM HOMUHANbHOM JaBAeHUU OO0
6,3 Mla.

8.19 [Insa obecneveHns 6e3onacHomn paboTbl B CUCTEMAX aBTOMATUYECKOro perynnpoBaHns npu Beibope
perynupyoLlen apmaTtypbl AOMKHbl 6bITb COBMIOAEHbI CNeaAyLINE YCNOBUS:

- notepu (nepenag) QaBneHUs Ha perynupyoller apmaType npu makcumanbHOM pacxoge pabouen
cpeabl 4OMMKHbI ObITb HEe MeHee 40 % noTepb JaBneHus BO BCEN CUCTEME;

- MpU TEYEeHWU XUOKOCTU Nepenaz AaBneHns Ha perynupyloLlen apMmaType BO BCEM AnanasoHe perynu-
poOBaHUs He OOMMKEH NpeBblllaTh BENMYNHY KAaBUTALMOHHOIO nepenaja.

8.20 Ha kopnyce apmaTtypbl Ha BUOHOM MeCTE W3rOTOBUTENMb HAHOCUT MapKUPOBKY B cregyloliem
obbewme:

- HavMeHoBaHue 1 (UNn) TOBapHbIA 3HaK N3rOTOBUTENS;

- obo3HayeHue n3genus;

- HOMUHanbHbIK gnameTp DN,

- HomuHanbHoe (PN) nnun paboyee (Pp) OaBreHue;

- Temnepatypa paboyen cpeabl (Mpy1 MapkupoBke paboyero gaBneHus Pp — obs13aTenbHO);

- CTpenky — ykasaTernb HanpasneHus noToka cpefbl (Mpy OAHOCTOPOHHEN nogaye cpeabl);

- Mapky ctanu;

- 3aBOACKOW HOMEP;

16



FOCT P 71450—2024

- [aTty U3rotoBneHus (Mecsu v rog);

- [OMNOMHUTENbHbIE 3HAaKN MapKUPOBKM B COOTBETCTBUM C TpeBOBaHUSIMUN 3aKa34MKOB U HaLMOHamNbHbIX
cTaHOapToB.

8.21 B komnneKT noctaBku TPyOONPOBOAHOM apMaTypbl OMKHA BXOAWUTb JKCNyaTauMoHHasa AOKYMEH-
Tauusa B oobeme:

- nacnopt (MNC) c ykazaHnem Homepa(oB) cepTudukaTa(oB) (aeknapaumm(in) COOTBETCTBUS MPUMEHU-
Mbix TP TC;

- PYKOBOACTBO MO akcnnyartauuu (P3);

- 9KCMnyaTaunoHHas AOKYMEeHTaLus Ha KOMMMeKTyLwmne n3aenust (NpuBoabl, UCMOMHUTENbHbIE Mexa-
HW3MbI, NO3MLMOHEPbI, KOHEYHbIE BbIKMOYaTeNu v ap.).

8.22 B P3 Ha Tpy6onpoBogHyto apmMaTypy AOIKHbI ObiTb NpYBEAEHbI:

- OnucaHue KOHCTPYKLMW U MPUHLMN AEeACTBUS apMaTypbl;

- Nopsiiok cOopKu 1 pasbopku;

- MOBTOPEHWE N NOSICHEHNE MHDOPMALIMKY, BKITIOYEHHOW B MapKUPOBKY apMaTtyphbl;

- nepeyeHb MaTepuarnoB OCHOBHbIX AeTanen apMmaTypsbl;

- MHOPMaLMsa 0 BUAax onacHbIX BO3AENCTBUI, €CNKM apMmaTypa MOXeT NpeAcTaBnsaTb ONacHOCTb ANS
XXM3HW 1 300PpOBbS MIOAEN UMW OKpYXKatoLlen Cpefbl, U 0 Mepax Mo UX NpeaynpexaeHunio u NnpenoTepaLLeHuto;

- nokasaTenu HagexHocTu u/unu nokasarenu 6es3onacHoCTy;

- 06beM BXOOHOrO KOHTPOMS apMatypbl nepes MOHTaXOoM;

- MeToAMKa NPOBeAEeHNst KOHTPOMbHbIX UCTbITaHUIA (NMPOBEPOK) apMaTypbl U e OCHOBHbIX y3r0B, Nops-
00K TeXHUYECKOro obcnyxmBaHus, peMOHTa U AUarHOCTUPOBaHWUS.

8.23 MNepen MOHTaXXOM apmaTtypy Heob6xoaAMMo NoABEPrHYyTb BXOAHOMY KOHTPOMO U UCMbITAHUSIM B 00b-
eme, npegycmoTpeHHoM P3O. MoHTax apmaTtypbl criedyeT NpoBOAUTb C y4eTom TpeboBaHuin 6esonacHoCcTy B
cooTtBeTcTBMM C PO.

8.24 BbesonacHOCTb apMartypbl Mpu akcnnyatauuy obecneymBaloT BbINOMHEHWEM CRegylLwmx Tpe-
6oBaHun:

- apmartypy v NpUBOAHbIE YCTPOMCTBA HEOOXOAVMO NPUMEHSIT B COOTBETCTBUM C UX MOKa3aTensiMm Ha-
3Ha4yeHus B YacTu paboynx napameTpoB, cpeq, YCroBUIA SKCNyaTauuu;

- apmaTypy criegyeTt 3KCnryaTtupoBaTb B COOTBETCTBUM C PYKOBOACTBOM MO 3KCMnyatauuun (BKkM4Yas
NPOEKTHbIEe HelTaTHble CUTYaLun) U TEXHONMOMMYECKUMUN pernameHTamu;

- apmarypy HeobXoAMMO NMPUMEHSITb B COOTBETCTBUM C €€ (PYHKLMOHAMbHbIM Ha3Ha4YeHneM;

- NMPOU3BOACTBEHHbIA KOHTPOMb MPOMbILLNIEHHOW 6€30NacHOCTU apMaTypbl JOMKeH npeaycmaTpuBaTth
CUCTEMY Mep N0 YCTPaHEHMUIO BO3MOXHbIX NMpeAerbHbIX COCTOSAHWUI U NPeAYNPEeXAEeHNI0 KPUTUYECKNX OTKa30B
apmarypsbl.

8.25 He ponyckaetcs:

- 9KCMnyaTupoBaTb apmaTtypy npv OTCyTCTBUM MapKUPOBKM M 3KCMNyaTaLnOHHON JOKYMEHTauumu;

- NPOBOAUTL PaboThbl MO yCTpaHEHUO AedEKTOB KOPMYCHbIX AeTanen u NOATSXKY pe3bboBbix coegnHe-
HWI, HaxoasALWMXCs Mo AaBeHneM;

- MCMONb30BaTb apMaTtypy B KayecTBe onopbl Anga Tpybonposoaa;

- NPUMEHATb AN ynpaBneHus apMaTypon pblyarv, yanuHSaLWmMe nneyvyo pykosiTKU UM MaxoBuka, He
npegycMoTpeHHble P3;

- NMPUMEHSITb YANMUHUTENN K KMoYaM A58 KPeNneXHbIX AeTaneun.

9 OcHOBbI pacyeTa TEXHONOrM4YeCKMX TPyoonpoBOAOB Ha NPOYHOCTb
1 BUOGpauuio

9.1 ConpoTuBneHve MaTepuana Tpybonposoaa paspyLLieHUIo ONpeaensaoT No KpUTepUsiM MakcuMarb-
HOTO KacaTeNbHOro HanpshkeHusl (TPETbS Teopust MPOYHOCTU) UMK MO NPEeAenbHON BEMUYMHE HAKOMMEHHOM
3Heprun opMon3MeHeHUs (YeTBepTas TEOpUsi MPOYHOCTH).

9.2 B kayecTBe OCHOBHOW Harpyaku, Nno KOTOpPO onpeaensioT TONWUHY CTEHKU, MPUHUMAIOT AaBreHue
paboyelt cpeabl (BHYTPEHHEE WM HapyXXHOE), BeNMYMHA KOTOPOTo yKa3aHa B TEXHONOTMYECKOM perfiamMmeHTe.
[ononHuTenbHble BHELHWE Harpy3ku (ocesble ycunusi, narmbaoLimne unm KpyTsalne MOMEHTbI), AeNCTBYI0-
LMe MOCTOSIHHO, ANUTENbHOE BPeMs Ui KpaTKOBPEMEHHO, pernamMeHTUpPYOT COOTBETCTBYIOLWMMU Npeaerb-
HbIMWU 3HaYeHUAMU. ITU NpefenbHble 3HaYeHWs1 YCTaHaBMUBAKT UCXOAS U3 HEKOTOPOTO CHWXEHUs obLiero
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3anaca npoYyHocTM Tpybbl UNu getanu No CpaBHEHUIO C 3anacoM, NMPUHSTLIM MPU pacyeTe No OCHOBHOW Ha-
rpy3ke — [aBleHuto cpeabl.

9.3 Harpy3ku oT TemnepaTypHbIX HanpsiKeHUn y4nTbiBaloT B pacyeTe TpybonpoBogoB, B KOTOPbLIX perna-
MEHTUPOBaHbI NpefernbHble 3Ha4YeHUs ONONHUTENbHbIX HAaNPSHXEHNN OT KOMMNEeHcaumum TemnepaTypHbIX pac-
wnpeHun. ina TpybonpoBoaos, paboTatoLux Npu BbICOKON TeMnepaType, Bbi3biBaloLLEn NoN3y4yecTb meTan-
na, ncnonb3yT hopMyIbl HecyLlen cnocobHOCTU, B KOTOPbIX NPeAen TeKy4yecTu MmeTanna npu ogHOOCHOM
pacTs)XeHWM 3aMeHEeH COOTBETCTBYHOLLVMW XapakTePUCTUKAMM MON3Yy4YeCTU U ANUTENbHON NPOYHOCTH.

9.4 MNMpuHuMaloT criegyloLimne 3anacbl MPOYHOCTU:

- 1,3 — no ycnoBHOMY npefeny TeKy4yecTy npu octatoyHoM yanuHeHun 0,2 % ans ayCTEHUTHON Xpo-
MOHUWKENeBoun cTanu;

- 1,5 — no ycnoBHoMy npegeny TeKy4ecTu npu octaTtodHoM yanuHeHum 0,2 % ansa yrnepoancToun, HU3-
KONermpoBaHHOW 1 NEerMpoBaHHON CTaneu;

- 1,5 — no ycnoBHOMY npefeny TeKy4yecTy npu octatoyHoM yanuHeHun 1,0 % ons ayCTEHUTHOM Xpo-
MOHUKENEBOW CTanu;

- 2,4 — No BpeEMEHHOMY COMpPOTUBMEHWUIO ANS YrMepoAUCTON, HU3KONErmpoBaHHOW U NerMpoBaHHON
cTanemn;

- 3,0 — no BpeMeHHOMY COMNPOTUBIIEHUIO ANS ayCTEHUTHOM XPOMOHUKENEBOWN CTanu.

3HayeHus yKazaHHbIX XapaKTepUCTUK MPOYHOCTM CneayeT NpuHMMaTh No ctaHgaptam n TY ana mertan-
na JaHHOW MapKu Mpu pac4yeTHON TemrnepaType CTEHKU.

B kayecTBe fonyckaeMoro HanpshXXeHus NpMHMMaeTCa HaMMeHbLUee 3Ha4YeHne, paccyMTaHHoe C y4eToOM
yKa3aHHbIX 3anacos.

9.5 Paspeluaetcs NnpMHMMaTh 3HAYEHUS MeXaHN4eckux xapaktepmucTuk cornacHo NOCT 34233.1.

9.6 [Ans MMNOpTHbIX MaTtepuanoB Ko3(dULMEHTbI 3anaca npu Bblbope AonyckaeMblX HanpsKeHuin
OOMKHbI BbITh HE HUXE NpUBeaeHHbIX B 9.4.

9.7 OcHOBHbIM KpuTepreM BnbponpoyHocTn TpybonpoBoaa siBNSETCA YCNOBME OTCTPONKM COBCTBEHHbIX
yacToT KonebaHun TpybonpoBoaa OT QUCKPETHBIX YaCcTOT AETEPMUHUPOBAHHOIO BO30YXaAeHWs fip.

YcnoBue oTCTPOMKM COBCTBEHHBIX YaCTOT Ansi NepBbIX Tpex hopm konebaHuin Tpybonposoaa B Kaxaomn
NAOCKOCTU 3anunchiBaloT B BUAE:

fol£<0,75 wm f,/£213(j=1,23). )

[nsi 6onee BbICOKMX (HOPM KonebaHui Npu HanMyYnM BbICOKOYACTOTHbIX BO30yauTenen Bubpauun ycno-
BME OTCTPOWVIKN MEeeT BUA:
: S . 2 j = o
f,pllj 0,9 " f,p/ij 1,1(j=4,5,..) (3)

B cnyyae HeBO3MOXHOCTU BbiMonHeHus Tpebosanuin (2) n (3) HeobxoguMOo nokasaTtb, YTO YPOBHU BU-
Opauuii aNeMeHTOB KOHCTPYKLUMM HaxoaaTcst B AONYCTUMbIX Npeaenax.

Onsi TnoBbIX TPy60ONpOBOAOB B KayecTBe KpUTepusi BUGPONPOYHOCTM MOTryT ObiTb MCMOMNb30BaHbl A0-
nycTVMble aMNnUTyAbl NepeMeLLeHNI B XapakTepHbIX cedeHunsx Tpybonposoaa.

9.8 MNMogpo6HO BOMPOCHI pacyeTa NPoYHOCTU, BUOpaLMM U CENCMUYECKUX BO3AENCTBMI PACCMOTPEHbI B
FOCT 32388.

10 TpeboBaHuA K yCTPOMUCTBY TPyOONpoBOAOB

10.1 Pa3smeweHue Tpy6onpoBoaoB

10.1.1 TMNpoknagky Tpyb6onpoBoAOB OCYLLECTBASIOT N0 NPOEKTY, pa3paboTaHHOMY B COOTBETCTBUM C Tpe-
60BaHNSIMW HOPMATVBHO-TEXHUYECKOM JOKYMEHTaLMM B 06MacTu NpombILLNIEHHOW 6e30nacHoOCTU.

10.1.2 lNpoknagka Tpy6onpoBogoB AoMmkHa obecneunBarhb:

- BO3MOXHOCTb MCMOMb30BaHUA MNPeayCMOTPEHHbIX NMPOEKTOM Ha TexHonorudyeckue TpybonpoBobl
NOABEMHO-TPAHCNOPTHbBIX CPEeACTB U HEMOCPEACTBEHHOIO KOHTPOMS 3@ TEXHUYECKUM COCTOsSIHMEM Tpybonpo-
BOZOB;

- pasgeneHue Ha TexHonoruyeckune ysnbl U 6MOKM C y4eTOM NPOM3BOACTBA MOHTAXHbIX U PEMOHTHbIX
paboT C NpuMeHeHneM CpeacTB MexaHu3aumu,

- BO3MOXHOCTb BbIMOMIHEHUS BCEX BUAOB paboT No KOHTPO, TepMuyeckor obpaboTke CBapHbIX LLBOB,
NCMbITaHWUIO, ANArHOCTUPOBAHWUIO;
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- 130MALMI0 1 3almTy Tpy6onpoBOAOB OT KOPPO3UKW, aTMOCHEPHOTO N CTAaTUYECKOrO SMeKTPUYecTBa;

- npepoTBpalleHne obpasoBaHus neasHbIX U Apyrnx npobok B Tpybonposoae;

- HaUMEHbLUYIO NPOTSKEHHOCTb TPyOONPOBOAOB;

- VCKMYeHne NpoBucaHmns n obpasoBaHus 3aCTONHbIX 30H;

- BO3MOXHOCTb CaMOKOMMeHcauum TemnepaTtypHbix Aedopmauuin TpybonpoBoaoB M 3awwuTy OT Mo-
BPEXOEHWUN;

- BO3MOXHOCTb 6ecnpensaTCcTBEHHOro mnepemelleHns MNOAbEMHbIX MexaHu3moB, 06opygoBaHua U
CpeacTB MOXapoTyLUeHus.

10.1.3 Tpwu BeIGOpPE Tpacckl TpybonpoBoga Heo6xoaMMO nNpeagycMaTpuBaTh BO3MOXHOCTb CAMOKOMIMEH-
cauum TemnepaTtypHbix AedopMaLuii B MeCTax NOBOPOTOB TpaccChl.

10.1.4 Tpy6onpoBoabl HE0BX0ANMO NPOEKTUPOBATh, Kak NpPaBuro, ¢ yknoHaMmu, obecneynsaoLwumMmm nx
OMOPOXHEHNE NPy OCTaHOBKE.

YKnoHbl TpybonpoBoaoB cneayet npuHuMmatb He meHee 0,001.

[JonyckaeTtca npoknagka TpybonpoBoAOB C MEHbLUMM YKIIOHOM Unn 6e3 ykroHa, HO Npu 3TOM Ans Tpy-
60MpoBOAOB XMAKUX NPOAYKTOB AOMKHbI ObITb MPeayCcMOTPEHbl MeponpuaTUs, obecnevymBatoLLmMe X ONOPOX-
HeHue.

10.1.5 Ons TpybonpoBOAOB JOMNYCKAETCS Kak Hag3eMHas Npoknagka, Tak v npoknagka B kaHanax (3a-
KPbITbIX UM C 3aCbINKOW NECKOM), TOHHENAX Unu B rpyHTe ¢ ydeTom [4]. MNpu npoknagke B rpyHTe paboyas
Temnepartypa Tpybonposoga He gomxkHa npesbiwate 150 °C. MNprMeHeHne HU3KUX OMOPHbIX KOHCTPYKLMN
JonyckaeTcs B Tex Cryyasix, Korga 370 He NpensaTCTBYeT ABUXEHUIO TPaHCMopTa U CPeACcTB NOXapoTyLUEHWS.

10.1.6 lNpoknagka TpybonpoBOAOB B MOMAYMNPOXOAHbIX KaHamnax AOMycKaeTcs TOMbKO Ha OTAENbHbIX
yyacTkax Tpaccbl NPOTsHKeHHOCTblo He Gonee 100 m, B OCHOBHOM — Mpu nepecevyeHun TpybonpoBogamu
BHYTPM3aBOACKUX XXeNe3HOAOPOXHbIX MyTel 1 aBTOMOBUMbHbLIX AOPOT C YyCOBEPLUEHCTBOBAHHBIM MOKPbLITUEM.

[Mpn aTOM B MONYNpPOXOAHbIX KaHanax criegyet npegycMmaTpmBatb Npoxod WupuHon He meHee 0,6 m n
BbICOTON He MeHee 1,5 M [0 BbICTynawLLMX KOHCTPYKUMA. Ha koHUax KaHana npegycMaTpuBaloT BbIXOAbl U
TIHOKM.

10.1.7 PaccTtosiHne mexay OCSIMU CMeXHbIX TpybonpoBoaoB v OT TpybonpoBOAOB A0 CTPOUTENbHbIX
KOHCTPYKLMI (PUCYHOK 3) Kak MO ropuM3oHTanu, Tak U No BepTuKanu criegyet npuHuMaTtb C y4eTOM BO3MOX-
HOCTW cOOpKKU, PEMOHTa, OCMOTPA, HAHECEHMS U30NALNUN, a Takke BENUYMHbI CMeLLeHns Tpybonposoga npu
TemnepartypHbix Aedopmauusix. B npunoxenun I ykazaHbl pacCTOSHUS MEXAY OCAMMU CMEXHbIX Tpybonposo-
[OOB 1 OT CTEHOK KaHamnoB U CTEH 34aHUN.

A b

Y

ATy

PucyHok 3 — PacnonoxeHune TpybonpoBoaoB

10.1.8 lNpwn Hanuuumn Ha TpybonpoBogax apmatypbl Ansg oborpeBatoLmMx CNyTHUKOB MPUHATLIE NO NpU-
noxexuto [ pacctosiHnst A u b (cM. pucyHok 3) criegyeT BbINOMHATE UCX04s U3 yCnoBui HeobxogmmocTu obe-
CneyYeHusl pacCTosiHUS B CBETY HEe MEeHee:

- 50 mm ans HensonupoBaHHbIX Tpybonposogos DN < 600;

- 100 mm onst HeusonupoBaHHbIX Tpybonposogos DN > 600 u Bcex TpybonpoBOAOB C TEMMOBOW M30-
naumen.
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PacctosiHne mexay HuwxHen obpasyoLein unu TenNon3onsaLMOHHON KOHCTPYKUMEN 1 NONOM Unv AHOM
KaHana npuHumarT He meHee 100 mm.

PaccTosHune b (Mexay ocamu Tpy60npoBOAOB) ONpeaensioT CyMMUpOBaHNeM TabnuyHbIX pasMepos b,
rae b; = by, by, ... bg (npunoxenve I).

Mpu pacnonoxeHun pnaHueB B pasHbiX MAOCKOCTSX («Bpa3bexKy») pacCToOssHNE MeXay OCSAMU HEN30-
NUpOBaHHbLIX TPY6ONPOBOAOB CriefyeT onpeaensaTs CyMMuposaHuem b, 6onbliero anametpa u bg — bg MeHb-
Lwero guametpa.

10.1.9 Ons BHYTpMbno4yHbIX Tpy6ONpPOBOAOB AOMycKaeTcs paccTosiHne b BbINOMHATbL UCXOAS U3 YCo-
BUIA HEOBXOAMMOCTU 0becneyYeHnss paccTosiHUS B CBETY HEe MeHee:

- 50 mm ans Tpy6onposogos DN < 600;

- 100 mm gns Tpy6onposogos DN > 600.

10.1.10 Ons BHYyTPUBNOYHbIX TPYHONPOBOAOB paccTosiHne A MOXeT BbiTb U3BMEHEHO UCXOast U3 Tpebo-
BaHWUI K TEMNNOBOM N30NALUN.

10.1.11 Tpwu npoekTpoBaHuM TpybONpPOBOAOB B MECTax NOBOPOTOB TpacChl CreayeT y4uTbiBaTb BO3-
MOXHOCTb NepeMeLLeHN, BO3HMKAIOLLNX OT MU3MEHEHNs TemnepaTypbl CTEHOK TPyObl, BHYTPEHHEro AaBneHus
1 APYrux Harpysok.

10.1.12 Tpwu coBMecTHOM Npoknaake TpyObonpoBoAoB M anekTpokabenen Ana onpeaeneHnsi paccTosHUS
mMexay HuMu cnegyet pykoBoacTeoBaTtbes [4], CIM 18.13330, npaBunamu ycTponcTea anekTpoycTaHoBok n HJ.

10.1.13 He ponyckaeTtcsi npoknagka TpybonpoBOAOB BHYTPY aAMWHUCTPATUBHBIX, ObITOBbIX, XO35M1-
CTBEHHbIX MOMELLEHNIN 1 B MOMELLEHUSIX dreKTpopacnpeaenuTenbHbiX YCTPONCTB, 3NEKTPOYCTaHOBOK, LLMTOB
aBTOMaTtusaumn, B NoMeLLeHnAX TpaHCOopMaToOpoB, BEHTUMALNOHHBIX Kamep, TEMMOBbIX MYHKTOB, Ha NyTAX
3Bakyauuun nepcoHana (NMecTHUYHbIe KNEeTKWU, KOPUAOPb! U T. M.), @ TaKkKe TPaH3UTOM Yepe3 NoMeLLeHus -
60ro HazHa4yeHus.

10.1.14 Tlpu npoekTupoBaHuM TpyOONPOBOAHbBIX TPAcC CrneayeT yYnTbiBaTb BO3MOXHOCTb PEKOHCTPYK-
Lu1Kn, Ansg 3TOro nNpu onpegeneHun pasMepoB KOHCTPYKUWUA Heobxoaumo npegycMaTtpuBaTb pe3epB Kak no
rabaputam, Tak ¥ MO Harpyskam Ha 3TV KOHCTPYKUUW. B KaxgoM KOHKPETHOM cryyae pes3epB onpenensior
NPOEKTOM.

10.1.15 He ponyckaeTcs pa3mellatb apmaTtypy, OpeHaxHble YCTPOMNCTBA, pa3beEMHble COEAUHEHUs B
MecTax nepecevyeHust Hag3eMHbIMU TpybonpoBogamMu aBTOMOBUIBbHbBIX U XeNne3HbIX AOPOr, NewexoaHblX ne-
pexonoB, Haj ABEPHbIMY MPOEMamMu, NoA U Haf okHaMmu n 6ankoHamu. B cnyvyae Heo6XxoAMMOCTN NPUMEHEHNS
pasbeMHbIX COeAVHEeHU (Hanpumep, Ana TpybonpoBOoAOB C BHYTPEHHWM 3aLUUTHBLIM MOKPbITUEM) AOIKHbI
npegycmMaTpvBaTbCs 3aliMTHbIE MOAOHbI.

10.1.16 lNo HecropaeMon NMOBEPXHOCTU HECYLUUX CTEH NMPOU3BOACTBEHHbIX 34aHUN LOMycKaeTcs npo-
KnagbiBaTb BHyTpuLexosble Tpybonposoabl DN < 200 ncxons n3 gonyckaemblx Harpy3oK Ha 3Tu CTeHbl. Takue
TpybonpoBoabl cnegyet pacnonaratb Ha 0,5 M HWXe WNK Bbille OKOHHbIX U ABEpPHbIX NpoeMoB. [pu aToM
TpybonpoBoAbl C NErkKMMU razamu pacnonaratoT Bbille, a C TSHKENbIMU — HUXKE OKOHHbIX U ABEPHbIX MPOEMOB.
Mpoknagka Tpy6onNpoBOAOB MO CTEHAM 34aHUIA CO CMIOLHBbIM OCTEKMEHNeM, a Takxke no nerkocbpacbiBae-
MbIM KOHCTPYKUMSIM HE JOonycKaeTcs.

10.1.17 BHyTpuuexoBble Tpybonposogbl DN < 100, TpaHcnopTupyoLwme ra3, JonyckaeTcs npoknagbl-
BaTb MO HAPY>KHOW MOBEPXHOCTY FMYXNX CTEH BCMOMOraTefibHbIX MOMELLEHWNA.

10.1.18 Tlpoknagka TpyboNpoOBOAOB Ha HU3KMX U BbICOKUX OTAEMbHO CTOSALLMX ONOpax Unu actakagax
BO3MOXHa npu NbomM coveTtaHny TpybonpoBoAOB HE3aBUCUMO OT CBOWCTB ¥ NMapaMeTpoB TpaHcnopTupye-
MbIx BewecTB. [1pn atom Tpybonposoabl C BellecTBamMu, CMELLEHNEe KOTOPbIX MpU pasrepmeTm3anum MoxeT
NpuBECTUN K aBapuu, cnegyeT pacnonaratb Ha MakCMMarnbHOM B3aUMHOM yaaneHuu.

10.1.19 YcraHoBka [1-06pa3HbiXx KOMMEHCATOPOB Haj MpoesgamMu U Aoporamu, Kak npaBuno, He Oo-
nyckaetcsi. YKka3aHHasa ycTaHOBKa KOMMeHcaTopoB AonycKkaeTcs npyu 060CHOBaHUN HEBO3MOXHOCTU UM He-
uenecoobpasHOCTM UX pa3meLLeHns B ApYrux MecTax.

10.1.20 lNpwn npoknagke Ha acTakagax TpybonpoBodoB, TpebyLwmx perynsipHoro obcnyxumeaHusa (He
MeHee OOHOro pasa B CMEHY), a TakkKe Ha 3aBOACKUX 3cTakagax Heobxoaumo npedycmatpuBaTb NPOXOAHbIE
MOCTUKMN 13 HECropaembix MaTepuarnoB WNpUHOW He MeHee 0,6 M 1 C nepunamu BbICOTON He MeHee 1 M, a
yepes kaxable 200 M 1 B Topuax actakagbl Npu pacctosiium meHee 200 M — BepTuKarbHble NEeCTHULbI C LWa-
TPOBbIM OrpaxAeHnem unv MapLueBble NeCTHULbI.

10.1.21 TNpwn npoknagke TpybONpPOBOAOB Ha HWU3KMX OMOPax PacCTOsiHUE OT MOBEPXHOCTWU 3eMnu A0
Hu3a TpyObl 1 4O TENNOU30NALMN CneayeT NpUHMMaTh B COOTBETCTBMM € TpebosaHuamu HI. [ina nepexopa
Yyepes TpybonpoBoAbl AOMKHbI ObiITb 060pYAOBaHbI NELIEXOAHbIE MOCTUKN.
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10.1.22 [onyckaeTtcs npegycMmaTtpmuBaTh yknagky Tpybonposogos anametpom Ao 300 MM BKMOYUTENb-
HO B ABa sipyca u 6onee, Nnpy 3TOM paccTosiHMe OT NOBEPXHOCTU NMOLAAKM A0 Bepxa Tpyb unu tennousons-
L1n BepXHero sipyca gOImKHO 6biTb, Kak npasuro, He 6onee 1,5 m.

10.1.23 Tpu cooTBeTCTBYOLMX 0OOCHOBAHMSAX, €CNY NO3BONSAET Hecyllasa cnocobHOCTb TpybonpoBso-
Aa, fonyckaeTcst KpennexHme K HUM apyrmx TpybonpoBoaoB MeHbLUEro agnameTpa.

10.1.24 TpybonpoBoabl, Npoxogsiime Yepes CTEHbl UNU NEPEKpbITUS 30aHWI, criedyeT 3aknioyatb B
creymnanbHble rmnb3bl unu yTnspsl. CBapHbie U pasbeMHble coeanHeHNs TpybonpoBogoB BHYTPU Oy TNAPOB
WU TNb3 He JOMYyCKakTCS.

Mpu oTcyTcTBMM U3onsaunM TpybonpoBoda BHYTPEHHWUI AMaMeTp rnb3bl 4OIMKEH ObiTb Bonblue pasme-
pa HapyHoro gunametpa TpybonpoBoaa Ha BenuunHy oT 10 4o 12 mm. [ins nsonvpoBaHHbIX TpybonpoBoaoB
BHYTPEHHUN AnameTp rnb3bl NPUHMMAIOT PaBHbIM HaPY>XHOMY AnaMeTpy usonsuum Tpybonposoaa.

Mnb3bl 4OMKHBI BbITb XKECTKO 3afenaHbl B CTPOUTENbHbIE KOHCTPYKLMK, 3a30p Mexay TpybonpoBogom
n runb3on (c 06omMx KOHLIOB) criedyeT 3anofiHATb HEropvMM maTtepuanom, AOMycKalowum nepeMeLleHme
TpybonpoBoaa BAOMb €ro NPoAoSbHON OCH.

[Mnb3bl HE MOryT CryuUTb onopow Tpybonposoaa.

10.1.25 CBobogHas BbicOTa acTakaj Ans TpybonpoBoaoB Had npoes3faMu U NnpoxogamMu AomkHa ObiTb
He MeHee:

- 5,55 M — ans xene3HoAopOXHbIX NyTen (Haa ronoBKoW penbca);

- 5 M — (4,5 npu cootBeTcTBYOLEM OOOCHOBaHMM) ANSt aBTOMOBUNBHBIX AOPOT;

- 2,2 M — Ons newexogHbiX 4OPOr.

10.1.26 lNepecedeHue acTakaj C BO3AYLIHbIMU IMHUAMW dneKTponepeaad BbINOMHSKOT B COOTBETCTBUM
C NpaBunamMu yCTPOMCTBa 3MEKTPOYCTAHOBOK.

BosgyluHble NuHWUKM anekTponepeaay Ha nepeceyeHusax ¢ actakagamm AOMKHbI MPOXOAUTL TOMbKO Haf
Tpyb6onpoBogamu. MuHumMmansHoe paccTosiHue Nno BepTUKany OT BEPXHUX TEXHONMOrm4yeckux TpybonpoBoaoB
acTakagbl 40 NMWHUI anekTponepegay (HWXHUX NPOBOAOB C y4EeTOM MX MPOBUCAHUA) cneayeT nNpuHuMaTth B
32BUCUMOCTM OT HaMNpPsHKEHUs.

PacctosiHne no BepTukanu OT BEPXHUX TEXHONOrMYECKMX TPyOONpPOBOAOB A0 HUKHEN YacTy BaroHETOK
(c yyeTOoM npoBucaHus Tpoca) NOABECHOWN AOPOrv AOMKHO ObiTb HE MeHee 3 M.

[Mpu onpegeneHny BEPTUKANbHOMO Y TOPU3OHTANbHOIO PACCTOSIHUIN MEeXAY BO3AYLIHbIMU MMHUAMM IMEK-
Tpornepeday U TexHomnornyeckumu TpybonpoBogamMu BCSKOrO pofa 3alMTHblE OrpaxaeHusi, ycTaHaBnuBae-
Mble HaJ HUMU B BUJE PELLETOK, ranepew, Nnowanok, paccmaTpuBatoT Kak YacTu Tpybonposoga.

10.1.27 Tpu nogsemMHow npoknagake TpybonpoBoAOB B cllyvyae OAHOBPEMEHHOrO pPacrorioXeHUst B Of-
HoW TpaHLee ABYX n 6onee TpybonpoBoAoB X cneadyeT pacnonaratb B OAWH ps4 (B OAHOW rOPU30OHTanNbLHOMN
nnockocTn). PacctosiHne Mexay HUMU B CBETY HaAMNEXUT NpuHMMaTh criegyowum obpasom:

- ans Tpy6onposogos DN < 300 — He meHee 0,4 w;

- ans tpy6onposogos DN > 300 — He meHee 0,5 M.

10.1.28 lMogsemHble Tpyb6onNpoBOAbl AOMKHbI ObiTh 3aLLMLLEHbI OT MOYBEHHOW KOPPO3un crneumanbHon
YCUINEHHOW NPOTMBOKOPPO3NOHHON 3aLLMTON (M30nsumen).

10.1.29 my6buHa 3anoxeHus noasemMHbix TpybonpoBoaoB fomkHa GbiTb He meHee 0,6 M OT moBepx-
HOCTW 3eMnn A0 BEpPXHeW YyacTu Tpybbl nnv Tennousonsuum B Tex Mectax, rae He NpeaycMOTPEHO ABMXKEHNe
TpaHCMopTa, a Ha ocCTanbHbIX y4acTkax rmyobuHy 3anoxeHus NPUHUMAalOT UCXOAS U3 YCMOBUMA COXPaHeHUs
npo4yHocTM TpybonpoBoga ¢ y4eToOM BCeX AeNCTBYHOLLNX HAarpy3ok.

Tpy6onpoBoAbl, TpaHCNOPTHpPYOLLMEe 3acTbiBaloLwwme, YBNaXXHEHHbIE U KOHOEHCUPYIOLLMECs BeLecTBa,
cnepyet pacnonarate Ha 0,1 M Huxe rmMybuHbl NpomMep3aHus rPyHTa, C YKIMOHOM K KOHAeHcaTocObopHuKam,
OPYrMuM eMKOCTSIM Unu annaparam.

10.1.30 Mo Bo3moOXHOCTW cnefyeTt usberatb nepecevyeHns n conmxeHns OO paccTtosHus meHee 11 M
Tpy6onpoBOA4OB C PenbCoOBbIMU NMYTAMU SMEKTPUDPULMPOBAHHBIX XeNe3HblX A0OPOr U APYrMMU UCTOYHUKaMKU
6nyxgarLwmnx TokoB. B 060CHOBaHHbIX Cry4Yasix JOMYCKaeTCs YMeHbLUEHUE YKa3aHHOro paccTOsiHUS Mpu yc-
NOBUN MPUMEHEHNSI COOTBETCTBYHOLLEN 3aLlnTbl OT BriyxaatoLmnx TOKOB, C 060CHOBaHMEM B NMPOEKTE.

10.1.31 B mecTax nepeceyveHusi nog3emMHbix TpyOONpoBOAOB C NYTAMU 3NeKTPUPULIMPOBAHHbBIX Xenes-
HbIX AOPOr NPUMEHSIOT AN3MNEeKTPUYECKMe NPoKnagKu.

10.1.32 Hap actakagamu BHYTPULIEXOBbIX TPyOOMNPOBOAOB B MECTax OTCYTCTBUSA hraHLEeBbIX U OPYruX
coeaunHeHu paspeluaeTcs yCTaHOBKa BO34YLUHbIX XONOAUIbHUKOB.
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10.2 YcTpoucTBa Ans gpeHaxa u npoayBku Tpyb6onposoaos

10.2.1 Bce TpybonpoBoabl, HE3aBUCUMO OT TPAHCMOPTUPYEMOro NpoAyKTa, AOMKHbI UMETb APEHaXu
ANs cnuBa BOAbI NOCMe rMapaBinyecKoro UCMbITaHUSA U BO3AYLIHUKN B BEPXHUX TOYkax TpybonpoBoaoB Anst
yAaneHus rasa.

10.2.2 HeobxogmMmocTb cneuunanbHbIX YCTPONCTB AN APeHaxa 1 NpOoAYyBKU onpefensioT NpoekToM B
3aBMCMMOCTU OT Ha3Ha4eHusi n ycrnosuin paboTel Tpybonposoa.

10.2.3 OnopoxHeHne TpybonpoBoAOB B OCHOBHOM [OIMKHO MPOM3BOAUTLCS B TEXHONOrM4yeckoe obopy-
OOBaHue, MetoLlee yCTpOoMCTBa AN NEPUOANYECKOTO NN HENPEPLIBHOIO 0TBOAA XMAKOCTU. [Mpu HEBO3MOX-
HOCTM obecneyeHusi NMOMHOrO OMOPOXHEHUS (MPU HANMMYUN KMELLKOBY», 0OPaTHbIX YKMOHOB U T. [.) B HMKHUX
Toukax TpybonpoBOOOB criedyeT npedycmatpuBaTtb creuuanbHble ApeHaXKHble YCTPOWCTBA HEenpepbiBHOIO
U NeproguYecKoro AencTBus.

10.2.4 TpybonpoBoabl, B KOTOPbIX BO3MOXHa KOHAEHCauus NPOAyKTa, AOIMKHbl MMETb ApPEHaXKHble
yCTpOWCTBa ANsi HENPEPBLIBHOTO yAaneHns XuaKocTu.

B kayecTBe ApeHaxHbIX yCTPONCTB HENPEPLIBHOIO AENCTBUS, B 3aBUCUMOCTM OT CBOWCTB 1 NapaMeTpoB
cpefbl, MOXHO NMPUMEHSTb KOHAEHCaTOOTBOAUYMUKM, TMAPaBNNYeckne 3aTBopbl, cenapartopbl U Apyrune ycTpon-
CTBa C OTBOAOM XMWAKOCTU B 3aKPbITble CUCTEMbI U COOPHUKN.

10.2.5 HenpepbIBHbIN O0TBOA OPEHUPYEMOW XUAKOCTU 13 TpybonpoBoda npeaycMaTpuBatoT M3 cneuu-
anbHOro WTyLepa-kapMaHa, BBapnBaeMoro B ApeHupyeMblin Tpybonposos.

OnameTp wTyLepa-kapMaHa, B 3aBMCMMOCTY OT AMaMeTpa ApeHupyemoro Tpybonposoaa, cnegyeT npu-
HMMaTb no Tabnuue 4.

Ta6nuua 4 — HomuHanbHble AMaMETPbI LUTYLIEPOB-KapMaHOB

HomuHanbHbI anameTp OT100 | OT150 | OT200 | OT300 | OT400 | OT500 | OT 700 | OT 900
Tpy6onposoaa, DN no125 | po175 | po250 | o350 | mo 450 | o600 | 0o 800 | mo 1200

HoMuHanbHbIN AnameTp

wTyuepa-kapmara, DN 50 80 100 150 200 250 300 350

Ha Tpy6onpoBofax HoMmuHanbHbIM AnameTpom meHee 100 wiTyLepa-kapMaHbl He NpefycMaTpuBaloT.

OvnameTtp oTtBoasLen TpyObl, NPUCOEAUHSAEMOW K LUTYLlepy-KapMaHy, OnpeaensitoT rmapaBnMyeckum
pacyeTom.

10.2.6 B kayecTBe ApeHaxHbIX YCTPONCTB NEepMOANYECKOro 4eNCTBUS cregyeT npegycmarpuBarh crne-
unanbHble CMMBHbIE LITyLlepa C 3anopHOW apMaTypon Ans NpUcoeuHEHUs CTaLMOHapPHbIX UM CbeMHbIX
Tpyb6ONpoBOAOB, rMOKMX LUMAHIOB Afsl OTBOAA MPOAYKTOB B APEHaXHble eMKOCTUM UMY B TeXHONorm4yeckoe
obopygoBaHue. Ha 3anopHyto apmaTtypy yCTaHaBnNmMBaloT 3arnyLKy. [lpeHaxkHble YCTPpONCTBa ANsi aBapUNHOTO
OMOPOXXHEHUS MPOEKTUPYIOT CTaLNOHAPHbLIMMU.

OnameTtp gpeHaxHoro TpybonpoBofa NpuUHMMatoT B COOTBETCTBUM C TMAPaBIMYECKUM Pac4yeToM UCXOAS
13 yCrNOBUI pernaMmeHTpoOBaHHOIO BPEMEHUN ApeHaxa.

10.2.7 [ns nporpesa 1 npoayBkn TpybonpoBoOoB, B KOTOPbIX BO3MOXHA KOHAEHcauus npogykTa, Ha
BBO/l€ B NPOM3BOACTBEHHbIE LieXa, TEXHONMOrMYeckme yanbl U YCTaHOBKM Nepes 3anopHOW apmMaTypoin, a Tak-
e Ha Bcex yvacTkax TpybonpoBofoB, OTKNOHAEMbIX 3aMOpPHbIMU OpraHamu, AOMmKeH ObiTb MpeayCcMOTPEH B
KOHLIEBbIX TOYKaX APEHaXHbIN LITYyLEp C 3anopHbIM KranaHoM (M 3arfyLKon — AN TOKCUYHbIX NPOAYKTOB).

10.2.8 lNpoayeky TpyboNpoBOAOB AONYyCKAETCSA OCYLLECTBATL Yepe3 NpoayBOYHbIE CBEYM B aTMocdepy.

10.2.9 Cxemy npoayBsku TpybonpoBoga 1 pacrnonoXxeHue NpoAyBOYHbIX CBeYel onpeaenstoT npu npo-
eKTUPOBaHMM B KaXJOM KOHKPETHOM cny4vae c cobniogeHvem TpeboBaHuii HOPMaTUBHO-TEXHUYECKON OOKY-
MeHTauuu.

10.2.10 Bce BMAbl KOHOEHCATOOTBOAALLMX YCTPOMCTB U BCE ApPEHaxHble TpybonpoBoabl, pasMeLlae-
Mble BHE MOMELLEHWUI, AOMKHbI ObiTb HAAEXKHO 3aLUULLEHbI OT 3aMep3aHuns Tennousonsaunen n oborpeBomMm.

10.3 Pa3meweHune apmaTtypbl

10.3.1 Ha BBogax (1 BbiBofax) Tpy60NpoBOAOB B Liexa, B TEXHOMNOrMYECKUe yarbl U B YCTAHOBKU crieay-
eT yCTaHaBNuBaTb 3arnopHyl0 apmMaTtypy.

10.3.2 HeobxogMmMocCTb NpUMEHEHUs apMaTypbl C AUCTAHLUOHHBIM MW PYYHBIM yNipaBreHnem onpeage-
NSAT YCNOBUSAMU TEXHOMOMMYECcKoro npotecca n obecnevyeHnem 6esonacHocTn paboTbi.
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10.3.3 3anopHy apMaTypy C AMCTAHLUMOHHBLIM ynpaBneHuem crnepyet pacrnonaratb BHe 34aHus Ha
paccTosiHuM He MeHee 3 M 1 He 6onee 50 M OT CTeHbl 34aHnsa Ny bnuxanliero annaparta, PacrnonoXeHHOro
BHE 3[aHus.

[uncTaHunoHHOE ynpaBneHne 3anopHOW apMaTypon crnegyeT pacnonaratb B NyHKTax ynpasneHus, one-
paTopHbIX U Apyrnx 6e3onacHbIX MecTax ¢ MOCTOSHHbIM MPUCYTCTBMEM NepcoHana.

YnpaBneHue 3anopHoi apMaTypor ¢ AUCTAaHUUOHHBIM yNpaBneHneM, npeaHasHa4ueHHoW Ansi aBapuinHo-
ro cbpoca rasa, cnegyeT OCyLecTBMATb U3 ONepaToOpHON.

10.3.4 Ha BHyTpuLIEXOBbIX 06BSI304HbIX TPYOONpPOBOAAX YCTAHOBKA M pacrnonoXeHne 3anopHon apma-
Typbl OMKHbI 06ecneynBaTb BO3MOXHOCTb HaEXHOIO OTKIMIOYEHMUS KaXaoro arperara unm TeXHONorm4eckoro
annapara, a Takxe Bcero Tpybonposoga.

10.3.5 [nsi yMeHbLUEHWS YCUMUIA NPU OTKPbITUM 3aNOPHON apMaTypbl C PyYHbIM NPUBOAOM HOMUHAMbHbIX
anametpoB DN > 350 Ha HomuHanbHble aaenexHusa PN > 16 cnegyet npegycmartpuBatb 06BogHble NuHUK (ban-
nacbl) Ans BblpaBHUBAHUSI JaBEHUA BO BXOAHOM Y BbIXOAHOM naTpybkax 3anopHow apmaTtypbl (Tabnuvua 5).

Tabnunuya 5— HomuHanbHbI AnameTp 06BOAHbBIX NUHUI

H°“""‘“a"‘;*;'ngfy“:b“l"eg?v"a“°p“°“ oT 350 10 600 | oT 700 Ao 800 1000 1200 1400
HoMuHanbHbI %v;jwem 6avinaca, 50 80 100 125 150

10.3.6 Perynupytowme knanaHbl, obecneyvmBarolive napameTpbl HEMPEPbIBHOTO TEXHOOMMYECKoro
npotecca, cnenyet cHabxaTb 6annacHom NMHWENn ¢ COOTBETCTBYIOLLEN 3anopHON apMaTypo.

10.3.7 Tlpwn pacnonoxeHun apmaTypbl Ha TpybonpoBoae crieqyet pykoBOACTBOBATLCSA ykasaHusamm TY
1 aKcnnyaTaLMOHHOWN AOKYMEHTaLUN.

10.3.8 Ha HarHeTaTenbHbIX MMHUAX KOMNPECCOPOB U LEHTPOOEXHbIX HACOCOB NPeayCcMaTpuBatoT ycTa-
HOBKY OoBGpaTHOM apmMaTypbl.

O6paTHyto apmaTypy ycTaHaBnNuBaloT MEXAY HarHeTatenem v 3anopHon apmatypou. Ha LleHTpobexHbIx
Hacocax, paboTaloLmx B cucteMe npaktuieckn 6e3 n3bbiTOYHOro AaBneHus, gonyckaetcs obpaTHyo apma-
TYpy He CTaBUThb.

10.3.9 TpybonpoBogHyto apmaTypy crnegyeTt pas3mMellatb B MecTax, AOCTYNHbIX Ans yaobHoro u 6es-
onacHoro ee obcnyxuBaHusa n pemoHTa. Py4Hon npuBoa apmaTtypbl HEO6X0AMMO pacnonaratb Ha BbICOTE He
Honee 1,8 M OT ypOBHS Mona NoMeLLeHUs Unu NnoLwagk1, ¢ KOTopon BegeTcs ynpasneHue. MNpu ucnonb3osa-
HUWM apMaTypbl He pexe OOHOro pasa B CMeHY NpUBOA CrleayeT pacnonaraTtb Ha BbicoTe He 6ornee 1,6 M.

10.3.10 Ha BBoae TpybonpoBoga B MPOU3BOACTBEHHBIE LIEXW, B TEXHOMOIMYECKME Y3Mbl U B YCTAHOBKM,
ecnu MakCcMMarnbHO BO3MOXHOe paboyee AaBrneHue TexHOnormyeckon cpefbl B TpybonpoBoge npeBbilaeT
pacyeTHOe AaBfieHMEe TEXHONOrM4eckoro obopyaoBaHUs, B KOTOPOE ee HamnpaensiT, Heobxoaumo npegyc-
mMaTpvBaTb pegyuupyloliee yCTPOMUCTBO (aBTOMaTMyeckoe ANsi HenpepbiBHbIX MPOLECCOB UMAWM py4HOe Ans
nepuoanMyecknx) C MaHOMETPOM 1 NPeaoXPaHUTENbHON apMaTypoi Ha CTOPOHE HU3KOTO AaBreHus.

10.4 Onopbl M noaBecku Tpyb6onposoaos

10.4.1 TpybonpoBsoapbl cnegyet MOHTUPOBaTh Ha ornopax unu nogeeckax. PacnonoxeHue onop (Henoa-
BVXKHbIX, CKOMNb3SLLMX, KATKOBbIX, MPYXXWHHbIX U T. M.), NTOABECOK U PaCCTOAHME MEXAYy HUMUW OnpeaensoT npo-
eKTOM.

[Mpu oTcyTCTBMM HEOBXOAMMBIX MO Harpyskam U Apyrum napamerpam CTaH4apTHbIX OMop Y NOABECOK
JomkHa 6biTb paspaboTaHa x KOHCTPYKUMUSI.

Onopsbl M NoABeckn cnegyeT pacnonarate MakcMMarnbHO BrIM3KO K COCpeOoTONEHHbIM Harpyskam, apma-
Type, pnaHuam, (baCoHHbIM AeTansMm U T. f.

10.4.2 Onopbl ¥ NOABECKN PacCUYUTLIBAKOT HA Harpy3ku OT Macchbl TpybonpoBoaa ¢ TPaHCNopPTUPYEMOM
cpenon, nsonaunen, yTepoBkomr, NbAOM (ecnu BO3MOXHO obrefeHeHne), a Takke Ha Harpysku, BO3HUKal-
LmMe nNpu TEPMUYECKOM paclumpeHun Tpybonposoaa.

10.4.3 Onopbl 1 NOABECKM pacrnosnaratT Ha pacCTOAHUN He MeHee 25 MM OT CBapHbIX LLBOB.

10.4.4 Ons Tpy6onpoBoAOB, TPAHCMOPTUPYIOLLMX BELLECTBA C OTPULIATENBHON TEMMNEPaTypPon, Npu He-
06X0AMMOCTU UCKMIYEHNS NOTEPb X0NoAa cneayet NPUMEHsITb ONopbl C TENMOU30NMPYOLW MU NPOoKNagKaMu.
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10.4.5 lpwn BbIOOpPE MaTepuanoB A4S OMNOPHbIX KOHCTPYKLMIA, MOABECOK, pa3MeLLaeMbiX BHE MoMeLle-
HUA 1N B HeoTannMBaeMbIX MOMELLEHUSX, 3a pacyeTHy TemnepaTtypy NpvHUMaloT CPeAHIo TeMnepaTypy
Hanbonee xonoaHow nATUAHEBKM ¢ obecnedyeHHocTbio 0,92 no CIM 131.13330.

MaTtepuan aneMeHTOB OMNop U NOABECOK, MpuBapvBaeMblx K TpybonpoBoay, OMKEH COOTBETCTBOBATb
maTepuany Tpybonposoaa.

10.4.6 [ns obecnevyeHns NPOEKTHOrO yKIoHa TpybonpoBoaa pa3peLlaeTcsi ycTaHOBKa MeTannmyeckux
NoAKNafokK, NpuBapnBaeMbIX K CTPOUTENbHbLIM KOHCTPYKUMAM, NOA MOAYLLKNA OMop.

10.4.7 Ons Tpy6onpoBoaoB, NOABEPXKEHHbIX BUBpauumn, pekomeHayeTcs NpMMEHATb ONopbl C XOMYTOM
UNN MpU COOTBETCTBYtOLWEM OBOCHOBaHWM cneunanbHble AeMndupylole OnopHble KOHCTPYKLUKU (BS3KO-
ynpyrve unu cyxoro TpeHusi). lNoaBeckn Ansi Takux TpybonpoBoAoOB AonyckaeTcs npegycMaTpyBaTh B Kade-
CTBE JOMOMHUTENbHOrO cnocoba KpenmneHus.

10.4.8 lpwu BbIGOpPE onop criegyeT oTaaBaTbh NPEANOYTEHME KOTKPbITON» KOHCTPYKLMM OMnopbl Ansi obe-
crevyeHns BO3MOXHOCTI AOCTyna npy NpoBeaeHnn TONLWNUHOMETPUN.

10.4.9 Onopebl nog Tpy6onpoBoabl Heo6xoaUMO ycTaHaBnmnBaTh ¢ cobniogeHnem cnegyowmnx tpebosa-
HWIA:

a) OHW JOIMKHbI NNOTHO NpUNeraTb K CTPOUTENbHbLIM KOHCTPYKLUSIM;

6) yknoH TpybonpoBoaa npoBepstoT npubopamu nnu cneumanbHbIMU NPUCNOCcobneHnsiMmu (HUBENMPOM,
rmapocTaTuyeckM ypoBHEM 1 Ap.);

B) NOABWXHbIE OMOPbLI N UX AeTanun (BepXHUe YacTu Onop, POSUKK, LLAapuKK) cneayeT ycTaHaBnueaTth C
y4eToM TennoBbIX AedopmaLmin Kaxaoro yyacTtka TpybonpoBoaa, Ans Yero onopbl U Ux getany Heobxoanmo
cMelLaTb Mo OCK OMOPHOWN MOBEPXHOCTU B CTOPOHY, MPOTUBOMOMNOXHYIO HanpasneHuto gedopmaunm;

r) TArM NogBecoK TpybGoMnpoBOAOB, HE UCMbITLIBAKOLIMX TENNOBbIX AedopmMaunii, JOMKHbI ObITh ycTa-
HOBMEHbI OTBECHO; TAMM MOABECOK TPybonpoBOAOB, UCMLITHIBAKOLMX Tennosblie AedopmMauun, Heobxogumo
yCTaHaBnuBaTb C HAKIIOHOM B CTOPOHY, MPOTUBOMOMOXHYIO HanpaeneHuto gedopmauuu;

A) NPY>XMHbI OMOP U NMOABECOK AOMKHbI ObITb 3aTAHYThHI B COOTBETCTBMMU C YKa3aHUSMU B NPOEKTE.

10.4.10 Tpn HeOBXOAMMOCTU yMEHbLUEHUSI YCUMUIA OT TPEHUSA credyeT ycTaHaBnvBaTtb cneunanbHble
KOHCTPYKLMM OMNop, B TOM YMCIe LLapUKOBbIE U KaTKOBbIE.

10.5 JononHuTenbHble Tpe6o0BaHUsA K YCTPOUCTBY TPy60ONpPOBOAOB NMPU KOMMJEKTHO-GII0OYHOM
MeToAe MOHTaxa

lMpoekTnpoBaHue n N3rotoeneHve TpybonpoBoaoB, BXOAALMX B COCTAB NOCTABOYHbIX OMTOKOB, AOMKHbI
COOTBETCTBOBATb TPeOOBaHMAM HACTOALLEro cTaHaapTa U TY Ha NPOeKTMPOBaHUE 1 U3roTOBINEHUe Tpybonpo-
BOAHbIX BITOKOB.

10.6 KomneHcauusa TemnepaTtypHbix AedopmMauui Tpy6onpoBoaos

10.6.1 TemnepatypHble gechopmaunm cnegyet KOMNEHCUPoOBaTh 3a CYET NOBOPOTOB U N3rMboB Tpacchl
TpybonpoBogoB. [pn HEBO3MOXHOCTUN OrPaHNYUTBCSt CaMOKOMMEHcaLmel Ha TpybonpoBoaax yctaHaBnMBaoT
KOMMeHcaTopbl U KOMMNEHCUPYIOLLME YCTPOMCTBA.

10.6.2 He ponyckaeTtcsi ycTaHOBKa NIMH30BbIX KOMMNEHCATOPOB Ha TpybonpoBoAax ¢ BbICOKOW KOPpPO3u-
OHHOW aKTUBHOCTbHO.

10.6.3 l1-06pa3Hble KoMMeHcaTopbl creayet NPUMEHSTb AMsi TEXHONOrM4yeckux TpybonpoBoaoB Bcex
kateropui. Ix n3arotaBnmBaloT rHyTbIMU U3 LieNbHbIX TPY6 NMB0O C MCNONb30BaHUEM FHYTbIX, KDY TOU30THYThbIX
W CBapHbIX OTBOAOB.

10.6.4 [ns N-06pa3Hbix KOMNEHCATOPOB FHYTble OTBOAbI CrieayeT NPUMEHATh TOMbKO U3 BECLUOBHbIX, a
CEKTOPHbIe — 13 BECLUOBHbIX U CBapHbIX NMPSIMOLLOBHLIX TPy6. MpMMeHeHne cBapHbIX OTBOAOB Af1sl U3rOTOB-
nexus M-o6pasHbix KOMNEHCATOPOB AOMYCKAEeTCs B COOTBETCTBUM C yKaszaHuammn 6.4.3.

10.6.5 lNpumeHsITb BOQoOrasonpoBoaHble Tpybbl AN n3rotoBneHus M-obpasHbiX KOMNEHCATOPOB He A0-
NyCKaeTCsl, a ANeKTPOCBapHbIe CO CNUparnbHbIM WBOM TpybObl creayeT NPUMEHATb TOMNBbKO ANS NPSMbIX y4acT-
KOB KOMMEHCaTOpPOB.

10.6.6 lM-o06pasHble kKOMNEeHcaTOpbl AOIMKHbI ObiTb YCTAaHOBIEHbI TOPU3OHTANbHO C CObNAEHNEM He-
obxogumoro obuiero yknoHa. B Buge ncknoyeHus (Nnpy orpaHnyeHHom nnowaamn) ux MoXHO pasmellaTb Bep-
TUKanbHO MeTnen BBEPX WM BHU3, C COOTBETCTBYKLUM APEHaXHbIM YCTPONCTBOM B HU3LIEN TOYKE U BO3-
AYLWHMKaMMU.
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10.6.7 lN-06pasHble kKoMNeHcaTopbl Nepea MOHTaXOM AOMKHbI ObiTb YCTaHOBMEHb! Ha TpybonpoBogax
BMEeCTe C pacrnopHbIMX MPUCNOCOBNEHAMI, KOTOpblE YAAnsAT nocne 3akpenneHus TpybonpoBoaoB Ha He-
MOABWXHbIX Ornopax.

10.6.8 B ycrnoBusix CTECHEHHOW KOMMOHOBKM 3hPEKTUBHBIM CNOCOBOM KOMMEeHcaumm TeMnepaTypHbIX
AedopmaLmin SBAsSeTCs UCMOoNb3oBaHWe KOMMNEHCATOPOB M KOMMNEHCUPYHOLWMX YCTPOWCTB Ha 6a3e rmbkoro
anemeHTa cunbdoHa. Vix npumeHeHne no3sBonseT BOCMPUHUMATL 3HAYMTENbHbIE NMUHENHbIE (BOOMb OCU TPY-
6bl1), yrnoBble u 6oKOBble NepeMelLeHust TpybonpoBoaoB.

10.6.9 lNpwu ycTaHOBKE MMH30BbIX KOMMNEHCATOPOB Ha rOPU3OHTalbHbIX ra3onpoBoAax C KOHAEHCUpY-
IoWMMUCS ra3zaMu Ans Kaxaon NUH3bl JOoMmKeH ObiTb NMpegycMOTpeH ApeHax kongeHcaTa. [Matpybok ans
OpeHaXHOoN TpyObl M3roTaBnMBaloT U3 GeCLIOBHON TPyObl. Mpu ycTaHOBKE NUH30BbLIX KOMMNEHCATOPOB C BHY-
TPEHHUM CTakaHOM Ha rOpU3OHTarnbHbIX TPyb6onpoBodax C KaKAoOW CTOPOHbI KOMMNEeHcaTtopa AOMKHbl ObiTb
npeaycMOTPEeHbl HanpaBnsoLLne Onopbl.

10.6.10 lNMpwn mMoHTaxe TpybonpoBOLOB KOMMEHCUPYIOLLME YCTPOMNCTBA AOIMKHbI ObiTh NPeABapUTENbHO
pacTsHyTbl Unu cXxaTtbl. BenuunHy npeaBapuTenbHON pacTsKKK (CKaTUsA) KOMNEHCHPYOLLEro YCTPONCcTBa yka-
3bIBAOT B MPOEKTHOW AOKYMEHTaLMM U B MacnopTe Ha Tpybonposod. BennunHa pactskkm MOXeT U3MEHSTHCS
Ha Benu4uHy NonpasKu, y4YuUTbIBaOLLEN TEMNepaTypy Npu MOHTaxe.

10.6.11 KayecTBO kOMMEHCaTOpPOB, MoAnexalliMx YCTaHOBKE Ha TexHonormdyeckux TtpybonpoBopax,
OOIMKHO NOATBEPXAATbCA nacnopTaMy Unu ceptudukaTtamu.

10.6.12 Tlpu ycTtaHOBKe KOMMNeHcaTopa B nacnopT TpybonpoBoAa BHOCAT CneayLwmne AaHHble:

- TEXHUYECKYH XapaKTepUCTHKY, 3aBOA-N3roTOBUTENb U rOf U3rOTOBMEHNSt KOMMeHcaTopa;

- paccTosiHue Mexagy HenoABWXHbIMW Oonopamu, HeobxoouMyko KOMMEeHcauuilo, BenNuYuMHy npegsapu-
TENbHOro pacTshkeHus (cxartus);

- TemnepaTypy OKpy><atoLLero Bo3ayxa Npyu MOHTaxe KoMneHcatopa u aary.

10.7 Tpe6oBaHUsA K CHUXEHUIO BUOpauum Tpyb6onpoBoaos

10.7.1 Bubpauuio Tpy60onpoBOAOB HOPMUPYIOT MO aMnnuTyae BUMOponepeMeLLEeHNn B 3aBUCUMOCTU OT
YacToTbl BUBpauum.

PasnuuatoT cnegytolme ypoBHu BUbpauuu:

- pacyeTHbI NMPU NPOEKTUPOBAHUN;

- JoMycKaeMmbl Npuy 3KCnyaTauuu;

- TpebytoLwmnin ncnpasBneHns, PeKOHCTPYKLIMN CUCTEMBI;

- YPOBEHb MOSABNEHNSA aBaPUNHBIX CUTyaLWn.

CoOTBETCTBEHHO MO YPOBHAM: 1 U 2 — yaoBneTBopuTenbHoe coctosHue Tpybonposogos, 2 u 3 — go-
nyckaemoe 3HayeHue, Heobxoamm KoHTponb Bubpaumm; 3 1 4 — Heo6X04MM NOBbILLIEHHbIV KOHTPOSb, HEOBXO0-
AMMO ncnpasneHne, peKOHCTPYKLMS; Bbille 4 — SKCTPEHHOE UCNpaBreHune.

B tabnuuax [.2 — [.10 gaHbl QUCKPETHbIE 3HaYeHus JonyckaeMblX 3HaYeHUn amnnuTya Bubponepe-
MeLLeHu TpybonpoBoaoB Ans (OUKCUPOBAHHbLIX YacTOT Npu obcrneaoBaHUM Y MOHUTOPMHIE KOMMPECCOPOB,
HacocoB, PyHAAMEHTOB, NOALUMMHUKOB U T. M.

[Mpn MoHMTOpPUHIEe BUBPOCOCTOSIHUSA TPyHONPOBOAOB HEOOXOAMMO MMETL Takke nHdopmauuno o6 ypos-
HsiX BUbpauumn komnpeccopa, Hacoca, yHAaMEHTOB U T. 4. HopMaTuBHbIe 3Ha4YeHUs1 AonycKkaeMblX YPOBHEN
BMGpaumu crniegyeT NpUHUMaTh COrflacHO HOPMaTUBHbLIM JOKYMEHTaM.

Mpu coBnageHun YacToTbl Mynbcauuii notoka f ¢ cobcTBEHHOM YacToTon konebaHuin TpyGonposoaa f,
BO3HMKAET yCIoBMEe pe3oHaHca. OTO NPUBOAUT K POCTY aMnnuTyabl konebaHui.

Pe3soHaHcHas 30Ha MMeeT onpefeneHHyo WUPKHY, NPU KOTOPON aMNnUTyAa MOXET COXpPaHATb 3Ha4u-
TeNbHY BEMUYUHY. YCrOBUSA OTCTPONKM cM. bopmyrnbl (2) u (3).

[MpuymHOM NoBbILLEHHOTO YPOBHSA BUbpauuin TpybonpoBoga MoxeT BbiTb coBnageHne cobCTBEHHbIX Ya-
cToT KonebaHun camoro TpybonpoBoga ¢ YacToTaMmy BO3MYyLLAIOLLUX rapMOHKMK MynbcaLuyii NoToKa.

Heobxognmo B nepByto ouepeab yCTPaHUTb Pe30HaHCHbIe KonebaHusi NynbCupyoLLEero NoToka n oTcTpo-
UTb OT BO3MOXHOrO COBMaAEeHUs pe30HaHCOB NMOTOKa U MeXaHNYeCKON CUCTEMBI.

MHTeHCcMBHOCTL KonebaHuin AaBneHus NPUHATO XapakTepu3oBaTb CTENeHb0 HepaBHOMEPHOCTU AaBrne-
Hus [5] cornacHo pUcyHky 4.

g = (pmax T pmin) / pcp = 2Apmax / pcp’ (4)

rA€ Pmax: Pmin pcp — MaKkCumMarlribHOe, MMHUManbHOE U cpeaHee OaBlieHUA;
Apmax — MaKCumMarbHaa aMmnnutyna gaBrieHusa rasa.
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1 — ponycTUMble 3Ha4YeHUs § ANs BCcacblBaOLUX TPYGONpPOBOAOB;
11 2 — onpepensitoT rpaHunLbl 06nacTu § Ans MeXCTyneHvaTbix TPy6onpoBOAOB KOMNPECCOPOB;
3 — ponycTumasi cTeneHb HepaBHOMEPHOCTU AABMNEHNS § ANs HarHeTaTenbHbIX Tpy6onposoaos

PI/|0yHOK 4 — 3aBucumocTb ,D,OHYCTMMOVI CTeNeHn HepaBHOMEPHOCTU aBneHns § OT AaBrfeHus B ra3onposogax

.El,onycmmaﬂ CTeneHb HepaBHOMEPHOCTU AaBleHUdA (npﬂMaﬂ 3)
o =3P 034, (5)

[ns pasBeTBnNeHHbIX TPYOONPOBOAOB NPUHMMAIOT CriedyoLlme 3Ha4YeHus &:

-1 % — ans Tpy6onpoBoAOB Ha HN3KNX BETOHHBIX Onopax;

- 0,7 % — Ha KpoHLWITENHaxX, YKPenseHHbIX B CTeHaxX 34aHui, npy gasnexdun o 2,5 MMMa;

- 0,5 % — Ha KpoHLWTenHax, yKkpenmneHHbIX B CTEHAxX 34aHuin, Npy AaesneHun cebiwe 2,5 Mla;

- 0,3 % — onsa Tpy6onpoBoaoB KOHTPOMbHO-N3MepPUTENbHbIX NPUBOPOB.

MynbcauMOHHbIE COCTaBNALLME NPU ABMXEHUN ABYXdasHbIX NOTOKOB OLeHNBatoT no [5].

10.7.2 Cnocobbl OTCTPOWNKM CUCTEMbI OT PE30HaHCHbIX konebaHun rasa:

- N3MEHeHWe ANVH U AMaMeTpoB y4acTKOB TPyOONpOBOAHOW CUCTEMBI, ECNN 3TO AONycKaeTcs KOMMo-
HOBKOW CUCTEMDbI;

- U3MEHeHWe TeMnepaTypbl U AaBNEHUS HarHETaHUsl KOMNpeccopa, ecrnv 3T0 BO3MOXHO MO TeXHONorum
npovecca;

- ycTaHoBKa guadparm Ans paccemBaHusi aHeprum konebaHuin rasa u U3BMeHeHUs amnnuTygHO-4acToT-
HOro criekTpa rasa B TpybonpoBogHow cucteme. OpMeHTUPOBOYHO AMaMeTp pacToyku AuadparM OOMKeH
ObITb paBeH NPUMEPHO MONOBUHE BHYTPEHHErO AnameTtpa Tpyobl;

- ycTaHoBKa BydepHbIX eMKOCTeN, yMeHbLUalLas aMnnuTyabl Nynbcaunn 4aBneHns 3a cHeT paccensa-
HUS 3Heprun konebaHus rasa u M3mMeHsLWasa CnekTp COBCTBEHHbIX YacToT konebaHuin. bydepHyto eMKoCTb
NPeAnoYTUTENBbHO YyCTaHaBMMBATb HEMOCPEACTBEHHO Y MCTOYHMKA BO30yxaeHus konebanunm (y uunuHgpa
Komnpeccopa). Ha HeckonbKo UMNMHAPOB OAHOM CTyNeHn LenecoobpasHo ycTaHaBnmMBaTh O6LL Y0 €eMKOCTb.

Ponb BydepHbIx eMKocTein MOryT urpatb TeXHonorm4yeckue annapartbl (MacnoBnarooTaenvTenu, cena-
paTopbl, TENI00OMEHHUKM 1 Op.);

- yCTaHOBKa guadparm Ha BXoge B eMKOCTb UM BbiXxoAe U3 eMKocTu. [py aToM pasmepbl eMKOCTU MO-
ryT 6bITb YMeHbLUeHbl npumepHo Ha 30 % No cpaBHEHUIO C eMKOCTbIo 6e3 anadparmsi;

- yCTaHOBKa aKyCTU4YeCcKoro ounstpa B TeX criyyasix, Korga BO3HUKaeT He06XOAMMOCTb B 3HAYUTENIbHOM
CHWXeHUN konebaHun. AKycTU4eckuin pmunbTp xapakTepuayeTcsi YeTKMM OUCKPETHbIM CNEKTPOM MONoc npo-
nycKaHWs 1 ralieHus yactoTt konebaHum rasa.

10.7.3 CnekTp COOCTBEHHbIX 4aCTOT MEXaHWYECKOW CUCTEMbl 3aBUCUT OT MHEPLMUOHHO-KECTKOCTHbIX
XapakTepUCTUK 1 YCIOBUIA 3akpenneHus. Takumm napaMmeTpamm SBMsiOTCS:

- YMCNO y4acTKOB, PACMOMOXEHHbIX MEXAy onopamu, nx KOHPUrypauus;

Hanuyne CoCpeaoTOYEHHbIX Macc 1 UX BENNYNHA;
yCrnoBUsi oNupaHus;

ynpyrve onopbl U UX XapakTepUCTUKUN KECTKOCTH;
VMHEPLMOHHO-XXECTKOCTHbIE MapameTpbl Y4aCTKOB.
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CocpenoToyeHHble MaccChl YBENUYMBAOT MHEPLIMOHHbIE XapaKTePUCTUKU U CHUXKAKT 3HavyeHus cob-
CTBEHHbIX YacToT. [oHMKeHne 3HaYeHns COBCTBEHHOM YacTOTbl CNOCOBOM BKIHOYEHNS AONOMHUTENBHON Mac-
Cbl MOXeET B6bITb 3PPEeKTUBHBLIM NPU BENNYMHE MACChl, COM3MEPMMON C Maccon yyacTtka. OgHako cocpefoTo-
YeHHble MacChbl YBENMMYNBAKOT KECTKOCTb CUCTEMBI.

TOYHBIN OTBET O BAUSHUM MacC B KaXXA0M KOHKPETHOM cry4ae MOXET ObiTb NOMyyYeH TONbKO pacyeToMm
BCEN CUCTEMbI B LIEMNOM.

CobcTBeHHbIe YacToTbl TPy6onpoBoga 3aBUCAT OT YCIOBUIA 3aKPENMEHNs ero KOHLEBbIX U MPOMEXYTOY-
HbIX y4aCTKOB.

[Mpu orpaHnM4eHHbIX BO3MOXHOCTSIX BapbMpOBaHWS AMWHbI MpofeTa OTCTPOoMKa CUCTEMbI OT pe3oHaHca
Jocturaetcsi BbibopoM Tuna onop 1 nogbopoM KX XKeCTKOCTU. MiaMeHeHne pacnonoxeHnsi CoCpefoTOHEHHbIX
Macc 3agaeTcs pacyeTynkom. [Npu nx oTcyTCTBMM cneymnanbHO BBOAUTb COCPEAO0TOYEHHbIE JONOMNMHUTENbHbIE
Macchl ANst UIBMEHEHUSI CeKTpa YacToT crneayeT TOMbKO NPy HEBO3MOXXHOCTU MPUMEHEHUS ApYrnx cnocobos
OTCTPOMKMN OT pe3oHaHca.

HeobxogMmo M3MeHUTb reOMEeTPUI0 CUCTEMbI, MakCMMarbHO CMPSIMMB TpPaccy, N0 BO3MOXHOCTU n3beras
NULWHMX noBopoToB. NMpu aTom cnocobe HeobxoaMmMo NpoBeAeHNe NOBEPOYHbIX pacyeToB Tpybonposoda Ha
MPOYHOCTb U XKECTKOCTb.

MaMeHeHne VMHEepLMOHHO-XXECTKOCTHbIX NapaMeTpoB TpybonpoBoda BapbupyeTcs AMameTpoMm Tpyb6o-
nposoaa.

KoppekTuposky Tpy6onpoBOAHON CUCTEMBI AN YyCTPaHEHUS MEXaHU4YecKoro pe3oHaHca MpoBOAST Mo
KaxgoMy MexaHu3my Bo3byxaeHus konebaHuin He MeHee YeM Mo NATU rapMOHMKaM U MO YUCMY COBCTBEHHbIX
yacToT konebaHum cuctembl, 3agaBaeMoMy pacyeT4UKOM.

10.7.4 Ons aHanu3a pearnbHblX 3Ha4YeHWU Mynbcauun AaBneHns B TpyOONpOBOAHbLIX cucTemax ycTa-
HaBnMBaloT AaTymku nynbcauun. TpeboBaHUs K NOCaA0YHLIM MecTam AN 4aTYMKOB NynbcaLmmn AaBneHns Ha
TpybonpoBoaax NOpLUHEBbIX KOMNPECCOPOB onpeaensioT B cootBeTcTBum ¢ HJ.

10.8 TennoBas nsonsyms, o6orpes

10.8.1 HeobxogMMoCTb NpUMEHEHMS TEMMOBOW U30MALMN CrieqyeT onpeaenstb B KaXX40M KOHKPETHOM
crny4ae B 3aBMCUMOCTU OT CBOMCTB TPaAHCMOPTMPYEMbIX BELLECTB, MecTa U cnocoba npoknagku Tpybonposo-
0a, TpeboBaHMi TEXHONOIMYECKOro npouecca u TpeboBaHun 6es3onacHOCT Tpyada v B3pbiBonoxapobesonac-
HOCTW.

10.8.2 Tennoson ndonsumu TpybonpoBoabl Nognexar B Creaywmx cnydasx:

- npu HeobxogmnmocTu obecneyeHns TpeboBaHMI TEXHONOTMYECKOro npouecca (orpaHnyeHne Tenso- unm
X0roaonoTepb, B TOM YMCIe MPU OCTAHOBKE Nepekayky Unm OTCYTCTBUM TEYEHUs1 MPoAyKTa, Ansi COXpaHeHUst
U OFPaHUYEHNss N3MEHEHUST TemnepaTypbl, NPegoTBpaLLeHUsl KOHAEHCAUUN Unn BCKMNaHus npogykra, ob-
pasoBaHus NeasiHbIX, rMAPAaTHbIX UMW UHbIX NPOBOK, HEXenaTenbHOro NOBbILLIEHUS BA3KOCTU NpoayKTa 1 T. n.);

- no TpeboBaHMAM TEXHUKN Ge30MacHOCTU (OrpaHnyYeHne TemnepaTypbl Ha NOBEPXHOCTW TEMMOU30MK-
pytoLler KOHCTPYKLMN B 3aBUCUMOCTM OT MeCTOMoroxeHusi TpybonpoBoga v CBOMCTB TPaAHCMOPTUPYEMOrO
npoAykTa B COOTBETCTBUM C TpebosaHuamu gencteyownx HA);

- Npu HeobxoaAMMOCTU n3bexaTb HESKOHOMUYHOCTM NOTEPb Tenna unu xonoga (orpaHUYeHne NoTHO-
CTV TEMNJSIOBOrO NOTOKA);

- ANS UCKMYEHUS KOHAEHCAUMX BrnarM M3 OKpyXatLlero Bo3gyxa B NOMeELLEHUsX, a B HEOOXOAMMbIX
crny4asix — 1 Ha OTKPbITOM BO3ayXe, Ha TpybonpoBofgax ¢ oTpuuaTenbHON TEMMNepaTypow npogykTa (orpaHm-
YeHue TemnepaTypbl Ha MOBEPXHOCTU TEMMOU3ONALNOHHON KOHCTPYKLIMK);

- nNpu HeobxoaMmocTn obecneyeHnss HopMarbHbIX TEMMNEPATYPHbIX YCIOBUIA B MOMELLEHUN (OrpaHnye-
HuWe obLiero TennoBoro NOToKa).

TennoBasi M30NAUNS OQHOBPEMEHHO MOXET TaKKe BbIMOMHATE (PYHKUMWM OrHE3aliMTbl U 3aliuTbl OT
wyma.

B ob6ocHoBaHHbIX crnyyasx Tennousonsuus TpybonpoBoAOB MOXET ObiTb 3aMeHeHa orpaxgaroLnmm
KOHCTPYKLMAMMN.

10.8.3 Tennosas u3onsaumsi TpybonpoBOAOB AOMKHA COOTBETCTBOBATL TpebOBaHMAM OEUCTBYHOLLUX
HOPMAaTMBHbIX JOKYMEHTOB. PacyeT TOMLMHbI TEMNMOBOW U30MALMMN BbINOMHSAT N0 METOAMKAM, U3MOXEHHbIM
B HO.

PaboTbl no TennoBon u3onauun cnegyet BbINOMHSATb B COOTBETCTBUM C AENCTBYHOLLMMU HOPMaMu U
npaBunamMmu NnpounseoAcTBa paboT u ¢ yuetom TpeboBaHui hUpMbl — NPOU3BOAUTENS TEMITOBOM U30NSALUN.
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10.8.4 B TennounsonsauMOoHHbIX KOHCTPYKLUUSAX Tpybonposoaa, Kak npasuno, npeaycMmaTpusatoT cnegy-
oL Me ANEMEHTbI:

- OCHOBHOW TEMMOU30nupyroLLnin Crnowm,

- apMupyloLne 1 KpenexHble geTanu;

- 3alMUTHO-NOKPOBHbIV CMON (3aLYMTHOE NOKPbITUE).

Mpu oTpuuaTenbHbiXx pabounx Temnepatypax cpeAbl NPOeKToOM TEeMnoBoW U30NsALMu crneayeT npegycma-
TpMBaTh TLATeNbHOE YNNOTHEHNE BCEX MECT COeANHEHU OTAENbHbIX SIEMEHTOB U repMeTU3aLMIo LLBOB Npwu
yCTaHOBKE COOPHbIX TEMMOU30MALNOHHBIX KOHCTPYKLNNA.

10.8.5 [ns apmatypbl C pa3beMHbIM Cnocobom npucoeauHeHus, OnaHueBbIX COEAUHEHUIN, KOMMEH-
caTopoB, a Takxe B MecTax U3MepeHus 1 NPOBEPKM COCTOsIHUSI TpybonpoBoAoB crneayeT npegycmaTpuBaTh
CbeMHble Tennon3onsLMOHHbIE KOHCTPYKLMW UMW NHblE BO3MOXHOCTH BbICTPOro 4OCTyNa K MOBEPXHOCTU U30-
nupyemoro obvekTa.

10.8.6 Onopsbl, naHubl, apMatypa u MUTUHIM TEMOU30NTMPOBAHHbBIX TPYOONPOBOAOB AOMKHbLI UMETb
AOCTaTOYHYI TENNON30MSALMIO, CBOASILLYIO K MUHUMYMY TEMIOBbIE NOTEPU OT 3TUX SIIEMEHTOB.

10.8.7 CooTBeTCcTBME MaTepunanoB TEMMOM3OMALMOHHOIO U MOKPOBHOMO CrOEB B COCTaBe Tennou3o-
NSALMOHHOWN KOHCTPYKLUUKN TpeboBaHMAM K KauyecTBY NPOAYKLUWU, CAHUTApPHO-TUIMEHUYecKuM TpeboBaHUsSM 1
TpeboBaHMAM noxapHon 6e3onacHOCTU OOMKHO ObiTb MOATBEPXKAEHO COOTBETCTBYIOLNMU cepTudukaTtamm
Unu pesynsrataMu UCMbITAHUN.

10.8.8 [ins Tpy6onpoBOAOB, TPAHCMOPTUPYIOLWMX CUMbHbIE OKUCAUTENW, HEe AOMNYCKaeTCs NMPUMEHATb
TennoByio M30MSALNI0, COAEPXKAaLLY opraHM4yeckue BeLlecTsa.

10.8.9 [ns Tpy6onpoBoOoB, MOABEPXKEHHbIX YAAapHbIM Harpy3kam u Bubpaumu, He criegyeT NpUMeEHATb
nopoLukoobpasHble TEMNOM30NALNOHHbIE MaTepuarnbl, MUHEPArbHYO BaTy U BaTy U3 HEMPEPbIBHOIO CTEKNSAH-
Horo BonokHa. CnegyeT NpUMEHsiTb TeNNOU30MALNOHHbIE U3AeNUst Ha OCHOBe 6a3anbTOBOro CynepTOHKOro
unun acbecToBOro BOMOKHA UMK UHblE MaTepuarnbl, BADPOCTOMKOCTb KOTOPbIX B YCIIOBUSIX 3KCMnyaTauuu nog-
TBEpXAeHa pesynbratamn UCMbITaHWUN.

10.8.10 B cnyyae HeobxogMMoCTu nogaepkaHnsa TpebyemMor TeXHONOrMYeckon TemnepaTtypbl No Bcewn
ANnViHe NpoTshkeHHoro TpybonpoBoda nnbo HegonylweHns nageHust (Mnu pocTa) TemnepaTtypbl HUxe (Bblle)
AOMNYyCTUMOW Ha OTAENbHbIX y4acTkax TpybonpoBoaa npyu OCTaHOBKE NepeKaqky U OTCYyTCTBUMN TEYEHUSI MPo-
AykTta TpybonpoBog unu ero oTAenbHble y4acTKu Hapsay C TeNOoBON U3onsumen OOmKHbl BbiTb CHabXeHbl
cuctemon oborpesa (oxnaxaeHusi). Cuctema oborpeBa (OXxnaxaeHust) COBMECTHO C TEMMOBON M3onsunen
MOXET MCMNOMb30BaTbCA TaKkKe U B APYrnX cnyyasax, nepevmcrnenHsix B 10.7.2.

10.8.11 Cuctema oborpeBa (oxnaxageHus) MoXeT ObiTb BbINOMHEHA:

- B BuAe TpybyaTbIX CMyTHMKOB, MO KOTOPbIM NPOKa4YMBaETCs TENNOHOCUTENb;

- B BUAe Pe3nCTUBHbLIX pacnpeneneHHblx aneKkTpoHarpesartenen (cucrema anektpooborpesa).

B HeobxoamMmbIx cnyvasx MOXeT MCMOoNb30BaTbCs KOHCTPYKLMS ¢ oborpeBatoLeit pybaLlkon.

HeobxoaumocTb cuctemMbl o6orpesa (oxnaxaeHus), yaenbHas MOLLHOCTb, KO3 dULMEHT 3anaca 1 KOH-
CTPYKTMBHOE UCMOMNHEHNE ONpPeaenstoT NPOeKTOM Ha OCHOBaHWUM TEXHUYeCKUX TpeboBaHuin 3akas4yuka, C yye-
TOM TEXHOMOrM4ecKoro npouecca yHKLMOHVPOBaHUs TpybonpoBoaa 1 yCrnoBuin OKpy>KatoLLen cpeabl.

B cnydyae ucnonb3oBaHusa cuctembl oborpeBa (OxnaxaeHus) TennoBas U3onsumsa OOIMKHA 3akpbiBaTb
Kak cam TpybonpoBos, Tak 1 HarpeBaTenbHble (OXNaXaaroLne) anemMeHTbl cucteMbl oborpesa (oxnaxaeHus).

10.8.12 HeobxogmmocTb oborpeBatowmx (NMMbo oxnaxgarolmx) CnyTHUKOB, BbIOOP U napameTpbl Te-
nroHocuTens, AnaMmeTpbl CYTHUKOB U TOMNLLMHY TEMMOM30NALUN ONPEeLensioT MPOEKTOM Mo pe3dynsratam pac-
YEeTOB MO METOAMKAaM, U3NOXEHHBIM B COOTBETCTBYHOLLUX HOPMATUBHO-METOANYECKNX JoKyMeHTax HJ.

Mpu pacuete TonwwmHbl Tennousonsuum TpybonpoBoga ¢ oborpesarowmMMmu cnyTHMKamu no tpebosa-
HUSIM TeXHUKM 6e30nacHOCTU crnedyeT yyYuTbiBaTb BO3MOXHOE MOBbILEHVWE TemrnepaTypbl Ha MOBEPXHOCTU
TEnon3onsiLMOHHON KOHCTPYKLUUN B 30HE MPUMbIKAHWUS TEMMOMU30NALUN K 06orpeBatoLLEMy CYTHUKY.

10.8.13 KpenneHwue Tpy6onpoBogoB oborpesa Kk TEXHONOrM4eckoMy TpybonpoBoay AOMKHO obecneyn-
BaTb CBOOOAHYIO KOMMEHcauuo TennoBbix Aedopmauuii TpybonpoBoaoB.

10.8.14 Cuctembl pe3ucTUBHOIO pacnpeneneHHoro oborpeBa (anekTpooborpeB) AoMmkHbI obecneyn-
BaTb HaMbOmMbLUy0 TOMHOCTb MOAAEPXaHUS 3afaHHON TeMnepaTypbl, ONTUMarbHbIA pacxon 3Heprun u no-
nyyeHve Heobxogmmoro obbema MHopMauun Kak o cucteme oborpesa, Tak n o pabote oborpeBaemoro
Tpybonposoaa.

10.8.15 PacuyeTbl 1 NPOEKTUPOBAHME CUCTEM PE3UCTUBHOrO oborpeea crefyeT BbINOMHATL B COOTBET-
cTBumu ¢ gencteyowmumn H, B Tom yncne B obnacTtu B3pbiBonoxapobesonacHocTn. MeTogukn pacyeta cu-
CTEeM pe3nCTUBHOro oborpesa U3NOXeHbl B COOTBETCTBYIOLLMX HOPMAaTVBHO-METOAMYECKUX OOKYMEHTax, Ha-
npumep MOCT IEC M3K 60079-30-1, TOCT IEC M3K 60079-30-2.

28



FOCT P 71450—2024

10.8.16 MoHTax TennoBon M3onsuMm TpybonpoBOAOB OCYLLUECTBMSAOT NOCMAE UCMbITAHUA UX HA MPOY-
HOCTb M NIIOTHOCTb U MOCIE YyCTPaHEHUS BCEX OOHapYXEHHbIX Npy 3TOM Ae(eKTOoB.

O6orpeBatoLne nnu oxnaxgatoLme CryTHUKN Takke JOMKHbI ObiTb UCMbITaHbl 4O HAHECEHUS TENI0BON
N30NALUN.

Cuctembl pacnpefeneHHoro pe3nucTMBHOIO anekTpooborpeBa AoMmkHbl ObiTb NOABEPrHYThI Heobxoam-
MbIM 3MEKTPUYECKUM UCTIbITAHUSAM Kak Nepes MOHTaXXOM TEMSIOBOW M30MSLMM, TaK U NMOCIe MOHTaxa.

[Mpu MOHTaxe cnyTHUKOB ocoboe BHUMaHWE JOIMKHO ObiTb 06palleHo Ha OTCYTCTBME MMOpPaBnnyecKmxX
«MELLKOBY» ¥ NpaBWIbHYO CXEMY ApeHa)a BO BCEX HU3LUMX TOYKaXx.

10.9 3awmTa OT KOPPO3UM U OKpacka Tpy6onpoBoaoB

10.9.1 lMpwu TpaHCNOPTUPOBKE arpecCcuBHbIX BELLECTB 3alunTy OT KOPPO3UN BHYTPEHHEN NOBEPXHOCTU
cTanbHblx TpybonpoBogoB criegyeT obecnevvBatb C Y4ETOM XMMUYECKMX U (DU3NYECKUX CBOWCTB BELLECTB,
KOHCTPYKLMM 1 MaTepuarnos arieMeHTOB TpybonpoBoaoB, YCNOBUIA 3KCNyaTaumm u opyrnx akTopos.

10.9.2 Bug v cuctemy 3alimTbl OT KOPPO3UU HAPY>KHOW NOBEPXHOCTM TpybonpoBoaoOB BbIOMpPAIOT B 3a-
BMCUMOCTU OT Matepuana B COOTBETCTBUM C npunoxeHueM A, cnocoba v ycnosui nx Npoknagku, xapakrepa
N CTeneHn KOPPO3UOHHOM aKTUBHOCTW BHELUHEW cpedbl, CTEMEHN ONacHOCTU 3MEKTPOKOPPO3UN, CBOWCTB U
napaMeTpoB TPAHCMOPTUPYEMbIX BELLECTB B COOTBETCTBMM C TpeboBaHuamu HJ.

10.9.3 B 3aBMCUMMOCTU OT CTEMEHU arpecCUBHOCTU BO3OENCTBUSI OKPYXKaloLLen cpedbl 3aluTy OT Kop-
pO3MK Hapy>HOW NMOBEPXHOCTU HaA3eMHbIX TpybonpoBoAOB criedyeT OCyLecTBASATb C UCMONb30BaHUEM Me-
TannmMyecKknx n HemeTannMyecknx 3anTHbIX NOKPbITUIA B cooTBeTCTBUM € TpeboBaHuamn CI128.13330 n HA.

10.9.4 [Ons 3awmTbl Tpy60onpoBOAOB OT MOA3EMHOW KOPPO3MK B NMPOEKTE NMpeaycMaTpuBaoT peLleHnst
no obecneyeHnto X HageXHoN SKCnyaTauum.

10.9.5 PelweHune 0 HE0BXOANMOCTM NEKTPOXUMUYECKON 3aLUNTbI MPUHUMAIOT B COOTBETCTBUM C Tpebo-
BaHUsiMn HJ] Ha oCcHOBaHWUN KOPPO3NOHHbIX NCCNEAOBaHUN, BbIMOMHAEMbIX C LiENblo BbIABMEHNS Ha yvacTKax
npoknagkn Tpy6onpoBoAoOB ONACHOCTU MOYBEHHOM KOPPO3WM UMK KOPPO3nUK BrnyxaatoLLnuMmn TokaMu.

10.9.6 Cuctemy aneKTPOXMMUYECKON 3aluTbl (KaTOOAHOW, MPOTEKTOPHOWN, APEHaXXHON) Heobxogumo
NMpPOEeKTMPOBaThb B COOTBETCTBUM € TpeboBaHuamu HJ.

10.9.7 lpwn GeckaHanbHOWN Npoknagke noA3eMHbiX TPyOOMpoOBOAOB CpeacTBa 3alUMUThl OT MOYBEHHOM
KOppO3umn 1 KOppo3uu, Bbi3biBaeMon bnyxaawlmMy Tokamu, cnegyeT npoekTupoBaTth Ans TpybonpoBoaos
©e3 TennoBo N3onaALun.

10.9.8 TpybonpoBoabl, TpaHCNoOpPTMpPYyHOLLMe BeLecTBa ¢ TemnepaTtypon Huke nntoc 20 °C n nognexa-
LMe TennoBon N3onsauumn, cnegyer 3alymuiaTe OT KOPpo3umn Kak TpybonpoBoabl 6e3 TennoBow N3onsauuu.

10.9.9 lNpwu anekTpoxmmuyeckon 3alimMTe TpyboOnpoBOOOB creayeT npegycMaTpvBaTbh U30NupyoLme
dnaHuesble coeanHeHusa (MPC). Pazmewaiotr NPC cornacHo HA.

10.9.10 [Ons namepeHus anekTpornoTeHUnanoB ONyCKaeTCs NCNOMb30BaTh OTKIIOYaKoLLMe YCTPONCTBA,
KoHAeHcaToCcObopHUKM 1 Apyroe 060pyLoBaHNE U COOPYXKEHUS.

10.9.11 TNpwu NpoeKkTUpOBaHWM MEPONPUSITUA MO aHTUKOPPO3UOHHOW 3aLLMTe TEXHOMOrnyeckmux Tpybo-
NpOBOAOB KOHCTPYKTUBHBIE peLleHnst JOMKHbI obecneynBaTb 4OCTYNHOCTb OCMOTPA M BOCCTAHOBMNEHWE aHTU-
KOPPO3VNOHHbIX MOKPbITUA.

10.9.12 OnosHaBaTenbHyld OKpacky TpybonpoBoAOB crieayeT BbIMOMHATbL B COOTBETCTBUM C
FOCT 14202.

10.10 OGe3xupuBaHue Tpy6onpoBoaoOB

10.10.1 CogepxaHue XMpOBbIX 3arpsi3HEHU Ha MOBEPXHOCTAX, KOHTAKTUPYIOLIUX CO cpedamMu rpyn-
nbl 1 no [1], He 4OMKHO NpeBbILWAaTh 3HAYEHUI, YKa3aHHbIX B Tabnuue 6.

Tabnunuya 6— CogepxaHue XUPOBbIX 3arpsi3HEHUN

Temnepatypa CopepxaHue XUpoBbIX 3arpasHeHnii, Mr/m2, He Gonee, Npu pacyHeTHoM aasnequun, MrMa
Cpena CTEHKU
obopynoBaHus, ot 0,6 no ot 1,6 oo ot 4,0 oo
o Ro 0.6 1,6 BKNOY. 4,0 BKItOM. 6,4 BKNIOY. ot 6,4 Brntoy.
[o 60 500 200 100 50
[azoobpasHas
Cs. 60 250 100 50 25
YXnokas — 500 500 200 100 50
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10.10.2 CopepxaHue XMpPOBbIX 3arpsi3HEHU Ha MOBEPXHOCTSAX, KOHTAKTUPYKOLLUX CO Cpedamu rpyn-
nbl 2 no [1], He gomkHo npesbiwaTtb 500 Mr/m2,

10.10.3 CopepxaHue XUpOoBbIX 3arpA3HEHUN Ha HapyXHbIX MOBEPXHOCTAX BHYTPUBNOYHbIX Tpybonpo-
BOJOB HE A0JMKHO npeBbiwaTtb 500 Mr/m2.

10.10.4 KoHTponb copep>xaHus XUpOoBbIX 3arpa3HeHunn cnegyet npoussoguTs no NOCT 12.2.052.

11 TpeboBaHMA K MOHTaXy TPybonpoBoaoB

11.1 O6wue TpeGoBaHUA K MOHTaXy Tpy6onpoBoaoB

11.1.1 MoHTax TpybonpoBOAOB crieqyeT MpoBOAWUTbL B COOTBETCTBUMM C TpeboBaHUSIMU HACTOSILLEro
ctaHgaprta, MNP 1 npoekTom.

11.1.2 He ponyckaetcsa otctynneHue ot npoekTa u MNMNP 6e3 npoBeaeHus cornacoBaHus B yCTaHOBIEH-
HOM nopsifkKe.

11.1.3 MNpu moHTaxe TpybonpoBoAOB criedyeT OCYyLeCTBMAATb BXOAHOW KOHTPOMb KayecTBa maTtepua-
nos, getanen TpybonpoBoAoB M apMaTypbl Ha COOTBETCTBME UX cepTudukaTam, ctaHgaptam, TY u gpyron
TEXHWYECKON JOKYMEHTaLMK, a TakkKe onepaLnoHHbI KOHTPONb KavyecTBa BbINOMHEHHbIX paboT. PesynbraThl
BXOAHOIO KOHTPOMsi 0pOPMASIOT akTOM C MPUINOXEHNEM BCeX JOKYMEHTOB, NOATBEPXAAOLINX Ka4eCTBO U3-
aenuvn.

11.1.4 OTKNOHEHWe NMUHENHbIX pa3mepoB COOPOYHbIX eAnHUL, TPYBONpOBOAOB HE AOMKHO MpeBblllaTh
+3 MM Ha 1 M, HO He 6onee +10 MM Ha BCIO ANNHY, €Cru B NPOEKTHON AOKYMEHTaUun HeT ApYrnx ykasaHui.

11.1.5 WN3genus n maTtepuansbl, Ha KOTOPbIE UCTEKIN pPacyYeTHbIE CPOKM XpaHeHUs (KOHcepBauun), yka-
3aHHbIE B JOKYMEHTaL MK, MOTyT ObITb NepefaHbl B MOHTaX TONbKO NOCne NpoBeAeHNs] PEBU3UK, YCTPaHEHNS
AedeKToB, UCMbITaHUS U Apyrux paboT, obecneynBarLLnX UX Ka4eCTBO 1 6€30NacHOCTb NPYMEHEHNS.

11.1.6 YcnoBusi xpaHeHUss U3genuii U MaTepuanoB ANs MOHTaxa TpybonpoBOAOB [AOMKHbI COOTBET-
cTBoBaTh TpebOBaAHUAM TEXHUYECKOW AOKYMEHTaLUN.

11.1.7 Ecnu TpyOy B npoLiecce MOHTa)a pa3pes3aroT Ha HECKOJIbKO YacTeWn, TO Ha Bce BHOBbL 0Opa3oBaBs-
LUMecs YacTu HaHOCAT KNenMeHne, COOTBETCTBYIOLLEE KIENMEHNIO NepBOHaYarnbHON Tpyobl.

11.2 MoHTax Tpy6onpoBogos

11.2.1 Tpwu npuemke B MOHTaX COOPOYHbIX eanHuL, TPpyD, aNeMeHTOB U Apyrnx U3genuin, BXOASLWMNX B
TpybonpoBoa, Heob6xoanmo Bu3dyanbHbIM ocMOTpoMm (6e3 pa3bopkun) NpoBepuTb COOTBETCTBME X TpeboBaHM-
M paboyen JoKyMeHTauum 1 KOMMIeKTHOCTH.

11.2.2 He ponyckaeTcs MOHTax cOOpOYHbIX eauHul, Tpyb, AeTtanen, Apyrux usgenui 3arpsi3HeHHbIX,
NOBPEXAEHHbIX KOPPOo3nen, AedOPMUPOBaHHbIX, C MOBPEXAEHHbIMY 3aLLUTHBIMU NOKPLITUSMU.

11.2.3 CneunanbHble BMAbI OYWUCTKM BHYTPEHHUX MOBEPXHOCTEN TpybonpoBogoB (obeaxupusaHue,
TpaBrneHue), ecnu HeT ApYyrux ykaszaHui B paboyein JOKyMeHTaUmu, MOryT ObiTb BbIMOMHEHb! NOCe MOHTaxa
B Nepuog nyckoHanago4Hbix pabor.

11.2.4 TpybonpoBoabl 4ONYCKAETCS NPUCOEANHSATL TOMbKO K 3aKpEnieHHOMY B MPOEKTHOM MOSTOXEHUN
obopynoBaHuto. CoeanHaTb TpybonpoBoabl c o6opyaoBaHuem cnegyet 6e3 nepekoca v ONOMHUTENbHOIO Ha-
TsKeHWs. HenoaBwXHbIE ONOpbI NPUKPENIISIOT K OMOPHBLIM KOHCTPYKLUSIM NOCne coeaAnHeHns Tpy6onpoBoaoB
¢ obopyaoBaHNEM.

11.2.5 TNpwu cbopke TpybONPOBOAOB NOA CBAPKY HE AOMYCKAETCsA Harpy3ka Ha CBapHOM CTbIK 4O €ro noj-
HOrO OCTbIBaHUS MOCe CBapku n TepMoobpaboTku (ecnun oHa Heobxoauma).

11.2.6 PaccTtosiHue OT NonepeyHoro CBapHOro CoeaAnHeHNst 4O Kpasi onopbl UM NOABECKU AOSMKHO obe-
cneynTb Npu HeobBXo0AMMOCTH BO3MOXHOCTL €ro TepMoo6paboTkM 1 KOHTPONS.

11.2.7 Beapka wTyLepoB, 606biwek, MydT 1 Apyrux getanen B MecTax pacrnonoXeHusi CBapHbIX LUBOB
He gonyckaeTcs.

11.2.8 lNepen ycTaHOBKOW COOPOYHbIX eAnHUL, TPyOONpoBOAOB B NPOEKTHOE MOMOXeHMe ravku Ha 6on-
Tax (wnunbkax) dnaHueBbiX COeANHEHU AOMKHbI BblTh 3aTSHYThI, CBapHbIe CTbIKV 3aBapeHbl (Mpu Heobxo-
AVMOCTU — TepMoobpaboTaHbl) M MPOKOHTPONMPOBaHbI B COOTBETCTBUM C TpeboBaHUsIMy paboyei JOKyMeH-
Tauuu.
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11.3 OTKNOHeHMue OT NepPrneHANKYNAPHOCTH

11.3.1 OTKNOHEeHue oT NepneHANKYNSIPHOCTU YNIOTHUTENbHOW NOBEPXHOCTU (raHLa K ocu Tpybbl unm
JeTanu He JOMMKHO NpeBbIlaTh BENNYMH, NPUBEAEHHbIX B Tabnuue 7.

Ta6nuua 7 — OTKMNOHEHWE OT NepPNeHANKYNAPHOCTU K OCU YNIIOTHUTENbHOW MOBEPXHOCTU (hraHua

OunameTp Tpy6bl (AeTanu), mm OTKMoHeHue, MM
Ot 25 po 60 BKMOY. 0,15
Ot 60 o 160 Bkrtou. 0,25
Ot 160 go 400 BKMOY. 0,35
Ot 400 go 750 BkMOY. 0,5
Cs. 750 0,6

11.3.2 HecooCHOCTb ynnoTHUTENbHbIX MOBEPXHOCTEN conpsraembiX hriaHLueB He OOMMKHA NpeBbIaTh
YABOEHHOrO OTKMOHEHWS, yka3aHHOro B Tabnuue; npy 3ToM 3a30p AOMmKeH ObiTb OAWHAKOBbLIM MO BCE OKPYX-
HOCTM M COOTBETCTBOBATb TOMLLMHE NPOKNaaKu.

11.3.3 Tpu cbopke cdnaHueBbIX COeQUHEHU cneayeT BbiNonHATbL TpebosaHmsa 6.2.10.

He ponyckaeTcs BbipaBHMBaHWE NepekocoB naHLeBbiX COeANHEHUIN HaTshkeHneM 6onToB (Lnunek), a
Takke NPUMEHEHNEM KIMMHOBbIX MPOKNafoK.

11.3.4 MoHTax TpybonpoBoaa paspeluaeTcsl TONbKO MOCne YCTaHOBKY U 3aKpEenyeHUs OMOPHbIX KOH-
CTPYKLMI 1 NOABECOK B COOTBETCTBUM C TpeboBaHuaMy npoekta. COopoYHble eanHuLbl 1 y3nbl TpybonpoBo-
[O0B [OMKHbI ObITh YIOXEHblI HE MEHee YeM Ha [iBe onopbl (MY 3akpenseHbl Ha ABYX NoABecKax) ¢ 3aluTomn
UX OT OMpPOKMAbIBAHWSA UK pa3BopoTa.

11.3.5 PacctosiHne ot chnaHua apmatypbl unu drnadua KomneHcatopa A0 OMopbl, NOABECKWU, CTEHb,
neperopoakun Unu NepekpbITUA AOMKHO BbiTb AOCTaTO4HOE ANS 06CnyXmBaHUs naHLEeBoro COeauHeHNs.

11.3.6 B mecTtax pacrnonoxeHusi uameputenbHbIX AvadparMm BMECTO HUX MPU MOHTaXe [onyckaeTcs
BPEMEHHO YCTaHaBMMBaTb MOHTaXHble KonbLa B cooTBeTcTBMM C¢ H,.

11.3.7 Apmartypa, uMmerLas MexaHU4yecknin Unu anekTpuYeckuin Npmeog, 40 Nepefadn ee B MOHTaX
OOMKHa NPOXOAUTL NPOoBepPKY paboTocnocobHOCTU NpusBoaa.

11.3.8 lNonoxeHue kopnyca apmaTtypbl B NPOCTPAHCTBE OTHOCUTENbHO HaMpaBrieHUsi NOTOKa cpeabl U
pacrnonoXeHne ocen LWTypBanoB onpeaenstoT NPOeKToM.

11.3.9 TpybonpoBogHyto apmaTtypy cnegyet MOHTUPOBaTh B 3aKPbITOM COCTOSIHUU. PasbeMHble 1 cBap-
Hble coedWHeHWs apmaTtypbl JOMKHbI ObiTb BbIMONHEHbI 6e3 HaTskeHus Tpybonposopa. Bo Bpems cBapku
npuBapHoO apMaTyphbl ee 3aTBOp He06X04MMO NOMHOCTLI0 OTKPbITh, YTOOLI NPEAOTBPATUTL 3aKNMHUBaAHNE €ro
npu HarpeBaHuu kopnyca. Ecnu cBapky npounsBogaT 6e3 nogknaaHbIxX Konew, apMaTypy N0 OKOHYaHUU CBapKu
MOXHO 3aKpbITb TOMbKO MOCME OYUCTKM €€ BHYTPEHHMX NOMOCTEN.

11.3.10 XonopgHbii HaTar TpyboNpoOBOAOB MOXHO MPOBOAMTL MOCHE BbIMOSIHEHMUS BCEX CBapPHbIX CO-
eaVHEeHWN (3a UCKIIYEHNEM 3aMbIKaloLLEro), OKOHYaTENbHOIO 3aKpenneHns HeMoABWXKHbIX OMOP Ha KoHLax
yyacTka, NnoAnexaliero XonogHOMY HaTary, a Takke nocne tepmuyeckon obpaboTtku (Mpu HeobxoaMMOCTU
ee NpoBefEeHNs) U KOHTPONS KayecTBa CBapHbIX COEQUHEHWUI, PACMONOXEHHbIX HA BCEW ANUHE yyacTka, Ha
KOTOPOM HEOBXOAMMO NMPOU3BECTU XONOAHBIN HATAT.

11.3.11 OceBble KOMNeHcaTopbl CNeayeT yCTaHaBnMBaTb COOCHO C Tpybonposogamu.

[onyckaemble OTKMOHEHNS OT NPOEKTHOrO MOMOXEHUSA NMPUCOEANHUTENbHbIX NaTPyOKOB KOMMEHCATOPOB
Npu UX yCTaHOBKE W CBapKe AOMKHbl COOTBETCTBOBaThL JOKYMEHTALMN Ha KOMMEHCcaTophbl.

11.3.12 Tpwn ycTaHOBKE KOMMEHCaATOPOB HanpaBneHue CTPENKM Ha Kopnyce AOMKHO coBnajaTtb C Ha-
npaBneHnemM ABWXEHUS BellecTBa B TpybonpoBoae.

11.3.13 Tpy MOHTaxKe KOMMEHCATOPOB AOMKHbI ObITb MCKMIOYEHbI CKPy4MBalOLLME Harpy3ku OTHOCU-
TenbHO NPOAONbHON OCY U NPOBUCAHME UX NOA AEACTBUEM COBCTBEHHON MacChl ¥ MacChl NMPUMbIKAIOLLUX TPY-
6onpoBoaoB, a Takke AomkHa bbiTb obecneveHa 3almTa rmbkoro anemeHTa OT MexXaHU4YeCKUX NOBPEXAEHUN
1 OT NonagaHus UCKP Mpu CBapke.

11.3.14 MoHTaxHyl0 OAWHY CUNbMOHHBIX, JIMH30BbLIX U CaNbHMKOBbLIX KOMMEHCATOPOB MPUHMMAT C
y4yeToM MonpaBoK Ha TemnepaTtypy HapyXXHOro Bo3ayxa npyv MOHTaxe.
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11.3.15 KomneHcaTopbl crniegyeT pacTarMBaTb 40 MOHTaXHOW AfMHbI C MOMOLLbIO MPUCMNOCOBNeHnn,
npeaycMOTPEHHbIX KOHCTPYKLUMEN KOMMeHcaTopa, Uy HaTSHXKHbIMU MOHTaXHbIMU yCTpONCTBaMU. PacTskky
(cxaTne) KomneHcaTopoB OPOPMIAIT aKTOM.

11.3.16 lNpu MOHTaxe canbHUKOBbLIX KOMMNEHCaTopoB obecneynBarT cBOOOLHOE nepemelleHue nof-
BVDKHbIX YaCTEN U COXPaHHOCTb HabUBKW.

11.3.17 CBapHoe coeauHeHue, nepes CBapkon KOTOPOro crieqyeT NPOBOAUTL PacTsKKy KOMMIeHcaTopa,
OOMXKHO BbIThb Yka3aHo B paboyen gokymeHTauumn. Bo nsbexaHne CHMXeHUs KOMNEeHCaLMoHHON cnocobHOCTH
KOMMeHcaTopa 1 ero nepekoca crieqyeT Ucnonb3oBaTb COEANHEHNE, PACTONOXEHHOE HAa PacCTOAHUN HE Me-
Hee 20 DN oT ocu cuMmMeTpumn KoMneHcartopa.

11.3.18 JluH30BblE, CUNb(OHHbIE M CanbHUKOBbLIE KOMMEHCATOPbl CriedyeT ycTaHaBnmBaTb B cOHOpoY-
HbIX eanHuLax n brnokax KOMMYHUKaLMI NPU UX YKPYMHEHHOW cbopke, NpUMEHSS Mpy 3TOM AONONHUTENbHbIE
XKECTKOCTM ANS NpefoxpaHeHnst KOMMeHcaTopoB OT AedopMauun 1 OT NOBPEXAEHNUS BO BPEMSI TPAHCMNOPTU-
pOBKM, NOABbEMA U YyCTaHOBKW. [10 OKOHYaHUN MOHTaXa BPEeMEHHO YCTaHOBMEHHbIE XECTKOCTU y4ansioT.

11.3.19 OTknoHeHue TpybONpPOBOAOB OT BEPTUKANM (€Crn HET YKa3aHUi B MPOEKTE) He AOMKHO NpeBbI-
watb 2 MM Ha 1 M AnuHbl Tpybonposoaa.

11.3.20 lNpun MOHTaxe BepTMKamnbHbIX y4acTkoB TpybornpoBogoB B pabouvert AOKYMEHTaLMU LOIKHbI
ObITb MPEeAyCMOTPEHbI MEpPbI, UCKIIoYaoLWwme BO3MOXHOCTb CKaTuUs KOMMEHCaToOpoB noj AelCTBUEM Maccehl
BEPTUKaANbHOro yyactka Tpybonposoga.

11.3.21 OkoHuaTenbHoOe 3akpenneHne TpybonpoBoAOB B KaXAoM TemnepaTtypHoMm 6rioke npu MoHTaxe
crnepyeT NPOBOAMTL HAaYMHasA OT HEMOABWMXKHbBIX ONop.

11.3.22 Tpy6onpoBoabl, NepecekatoLne xene3HogopoxHble NyTn, aBTOAOPOrK, Npoe3abl U Apyrue nH-
)XEHepHble COOpYXeHWs, crieqyeT MOHTMPOBATb MOCME COrMacoBaHUSA NPOKNaAK/ B yCTAHOBNEHHOM MOpPsiAKe.

11.3.23 AHTUKOPPO3NOHHYIO 3aLUTy U TEMMOBY M30MNsauM0 Tpy6onpoBOaOB A0 YCTAHOBKU MX B MpO-
eKTHOE MOJOXEeHWe OO0MyCKaeTCs BbIMOMHATL C ycrioBueM obecneyeHnsi COXPaHHOCTU 3aLUUTHOTO MOKPbITUS
npv NPoOn3BOACTBE MNOCMNEAYIOLMX MOHTaXHbIX paborT.

11.4 Oco6GeHHOCTU MOHTaxa Tpy60onpoBOAOB C HOMUHAaNbLHbLIM AaBneHuem cBbiwe 10 MMa

11.4.1 C6opouHble eguHuubl u getanu TpybonpoBogoB AomkHbl cooTBetcTBoBaTh TOCT P 55599 un
apyron HA. Mpu npuemke B MOHTax Tpy6ONpOBOAOB U APYrnX U3Zenui crneqyeT NnpoBepsiThb:

- pe3bboBble NpucoeanHUTENbHbIE KOHLbI TPYO, AeTanen n apmatypbl — MNPOKPyYMBaHUEM OeTanen,
HanpumMep dnaHues;

- pe3bby LWnunek — npoKpy4YMBaHUEM raek;

- TeOMEeTpUYECKMe pa3mepbl NPUCOegMHUTENbHbBIX KOHLIOB TPYO M COeANHUTENbHbLIX AeTanen, apMmarty-
pbl, hnaHueB, MydT, KpenexHbIX AeTanen u Npoknagok B konmyecTtBe 2 % OT Kaxaou napTum, HO He MeHee
2 WTyK;

- COOTBETCTBME KONMYecTBa TpyD, coeauHUTENbHbIX AeTanew, hraHues, NMMH3, MydT, apMaTyphbl, Kpenex-
HbIX AeTanen u NPOKNaAoK KONMMYecTBy, yKa3aHHOMY AN 3TUX NapTU B CONPOBOANUTENbHOM AOKYMEHTaUUN.

11.4.2 Apwmarypa, NCNonMHUTENbHbIE MEXaHU3Mbl, MPUMEHSAEMbIE B CXEME KOHTPONS, yNpaBrieHus u npo-
TUBOABAPUNHON 3aLLUTbl TEXHOMNOMMYECKNX MPOLLECCOB, Nepes YCTAaHOBKOW AOIMKHbI MPOXOAUTb UCMbITAHUSA
Ha MPOYHOCTb U MMOTHOCTb OCHOBHbIX AE€Tanen U CBapHbIX LUBOB, rePMETUYHOCTb OTHOCUTENbHO BHELLHEN
cpenbl, repMEeTUYHOCTb 3aTBopa U (PyHKLMOHMPOBAHNE C OPOPMIIEHNEM aKTOB UMK C 3anuCbio B nacropTe,
XypHane.

11.4.3 TpeboBaHus kK O4MCTKE, CMa3ke, cOopke, COOCHOCTM U 3a30paM B pa3beMHbIX COEAUHEHUNAX TPY-
60npoBOAOB yCTAHABNUBAKT B MPOEKTHON UNN B HOPMATUBHO-TEXHUYECKON JOKYMEHTaLNN.

11.4.4 He ponyckaeTcsi yCTpaHATb 3a30pbl, HEMapannenbHOCTU UM HECOOCHOCTU Mexay COOPOYHbIMU
eguHULAMKN UNK geTansaMu NyTeM HaTskeHuss TpybonpoBoaoB.

11.4.5 KpenexHble getanu [OMKHbI OblTb OAHOM MapTWM M AOMKHbI ObiTb 3aTSIHYTbl C MOMOLLBIO
YyCTPOMCTB, 0becneymBaroLLmMx KOHTPONb YCUnus HaTshkeHus. MNopsgok cOopkyu coeguHEHW U KOHTPOns ycu-
NN 3aTSHXKKM JOIMKEH ObITb MPUHAT N3 HOPMATUBHOWN JOKYMEHTaUuu.

11.4.6 B cobpaHHOM (hriaHLEeBOM COEQUHEHMM LUMUIBKN OOIMKHbBI BbICTYNAaTh U3 raek He MeHee YeM Ha
2 wara pe3b6bl.

11.4.7 He ponyckaetcsa yctaHoBKa Wwamnb mexay dpnaHuamu n rankamu. lNpu HaBepHyTOM hnaHLue pesb-
60oBas YacTb NPUCOEOUHUTENBHOTO KOHLA TPyObl AOMKHA BbICTyNaTh OT Topua dnaHua Ha OauH war pe3bobl.

11.4.8 PaccTtosiHue mexay cdnaHueBbiMU, pe3bboBbIMY COEANHEHUSIMU U OTBEPCTUSIMU B CTEHAX, Nepe-
ropogkax, nepekpbiTUAX U Apyrnx CTPOUTENbHbBIX KOHCTPYKLMAX criegyeT NpMHMMaTh C Y4eTOM BO3MOXHOCTU
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cbopku 1 pas3bopku COEAUHEHUS C MPUMEHEHUEM MEXaHU3MPOBaHHOIO MHCTPYMEHTA, NMpu 3ToM Ans Tpy6o-
NMpPOBOAOB C HOMUHanNbHLIM AnameTpom DN < 65 ykazaHHOe paccTosiHue npuHUMatoT He meHee 300 MM 1 He
meHee 600 mm — ans Tpybonposoga 66nbLUero AnameTpa.

11.5 [JokyMeHTauusi ¥ MapKMpoBKa Tpy6onpoBogoB unu c60poYHbIX eAUHUL, NOCTaBASeMbIX
3aBOaMU-U3rOTOBUTENSAMU

11.5.1 Kaxayto cO0poYHY0 eQuHMLLY NMOCTaBMsAT 3akasymKy CO CrieayrLlen JoKyMeHTaumnen:
- nacnopT Ha cO0poYHble eAuHULbI CTanbHbIX TpybonpoBoaos (1 3k3.);
cBeJeHWsi 0 NOATBEPXAEHUN COOTBETCTBUS (Mpy HeobxoanmocTn) (1 ak3.);
BEOMOCTb Ha YNaKOBKY (KOMMIIEKTOBOYHY BEAOMOCTb) B OOHOM 3K3EMMIISPE;
YNaKoBOYHbI MIUCT B TPEX 3K3eMMnrspax, U3 KOTOPbIX OOUH 3K3EMMNISAP OTNPAaBMAOT MOYTON, OOUH 3K-
3eMMsip NOMeLLatoT B YNAaKOBOYHOM SILLMKE, OAUH 3K3EeMMIIsip — Ha YNakoBOYHOM SILLIMKE.

11.5.2 COOpoOYHbIE €QNHULbI MAPKUPYHOT SIPKO HECMbIBAEMOWN KPaCKON UM KNenmMmeHneMm.

11.5.3 MapkupoBKy crnegyeTr HaHOCUTb Ha paccTosHun He meHee 100 MM OT OQHOro U3 NPUCOEAUHU-
TenbHbIX KOHLOB Tpybbl. MapkunpoBaTb HagnexuT wpudgTtom B cootseTcTeum ¢ HJ.

11.5.4 Cxema MapKMpoBKM COOPOUHbIX €AMHULL AOMKHA ObiTb e4uHOM Anst Bcex TpybonpoBoaoB B TEX-
HOMOrMYEeCKOM CXeMe UMK NpPoekKTe.

11.5.5 Ha kaxxgom rpy3oBOM MecTe MapKMpPOBKY HAHOCAT Ha sSipMibikax Uiy HEMOCPEACTBEHHO Ha TopLie-
BbIX 1 HOKOBbIX CTEHKAX SILLMKOB SPKO HECMbIBAEMOW KPACKOW C yka3aHMeM HoMepa rpy30BOro MecTta, yucna
rPy30BbIX MECT B JAHHOW TpyOOMNpOBOAHOM NMUHWUW, NOnyyaTens U ero agpeca, oTnpaBuUTeNs U ero agpeca,
maccbl (HeTTo, 6pyTTO), rabapuTHLIX pa3MepoB rPYy30BOr0 MeCTa, MaHWUMYMSLMOHHbIX 3HAKOB («BEpX», «He
KaHTOBaTb», «KMECTO CTPOMOBKMY, KLLEHTP Maccy).

12 Tpe6boBaHUA K CBapKe U TepMu4eckon obpaboTtke

12.1 CBapka

12.1.1 Tpn N3roToBNEHUN, MOHTaXE U PEMOHTE TPyOONPOBOAOB 1 MX ANIEMEHTOB AOMycKaeTcs npume-
HEeHVe BCeX MPOMbILUSIEHHbIX METOOO0B CBApKuU, obecneynBaroLLnx HeobXoanMYy 3KCNyaTauMOHHY Haaex-
HOCTb CBapHbIX COEANHEHUNN.

12.1.2 la3oBas (aueTuneHokucropogHas) cBapka gonyckaeTcst Ansg Tpyd v3 yrmepogucTbiX U HU3KO-
nernpoBaHHbIX Henogkanuaatwmxcsa cranen (09M2C u gp.) ¢ ycnoBHbIM gnameTpom Ao 80 MM ¥ TOMLMHOWN
CTeHku He 6onee 3,5 mm npu gaenexnun go 10 MlMa.

12.1.3 la3oBas cBapka CTbIKOB M3 HU3KONErMpOBaHHbIX 3aKanuBalLMXCA CTanen OomnycKaeTcsl npu
MOHTaxe U peMoHTe Tpyb ¢ HOMuHanbHbIM AgnametpoMm DN < 40 un TonwuHOW cTeHkn He BGonee 5 mMm npwu
nasnexHun go 10 MlMa.

12.1.4 Caapky TpybOnpoBOAOB 1 UX ANIEMEHTOB CreayeT NPoBOAUTL B COOTBETCTBUM C TpeboBaHuaMU
TY Ha n3rotoBneHne, NPoOn3BOACTBEHHbIX MHCTPYKUUIA UK TEXHOIOrMYEeCKOM OOKYMEHTauun, cogepxalien
yKa3aHusl No NPUYMEHEHUID KOHKPETHbIX MPUCaZoYHbIX MaTepuanos, (ritoCcoB U 3aliUTHbIX ra3oB, No npea-
BapuTENbHOMY M COMYTCTBYOLLEMY NOAOrPEBY, MO TEXHOMOMMU CBapku 1 Tepmuydeckon obpaboTku, Bugam u
06beMy KOHTpOnS.

12.1.5 K npon3BoAcTBY CBapOYHbIX paboT, BKMOYasi NpUxBaTKy U NpMBapPKY BPEMEHHbIX KpenneHun, 4o-
MyCcKalTCsl CBAPLUMKK, aTTECTOBAHHbIE B COOTBETCTBUM C AENCTBYHOLLUMU NpaBunaMu atTectauumn CBapLLNKOB
1 cneunanucToB CBapO4YHOro NPOM3BOACTBA U MMEKLLME COOTBETCTBYHOLLEE YAOCTOBEPEHME CBApLLMKa yCTa-
HoBreHHoro obpasua. Mpy 3TOM cBapLUKM MOryT ObITh 4ONYLLEHbI K TEM BUAaM CBapO4HbIX paboT, KoTopble
yKa3aHbl B X YOOCTOBEPEHUSX.

12.1.6 PykoBoacTtBo pabotamu no cbopke, cBapke, TepMuyeckor o6paboTke M KOHTPOMK KayecTBa
CBapHbIX COeQUHEHU LOIMKHbI OCYLLIECTBAATb MHXEHEePHO-TEXHUYECKne paboTHMKK, NMetoLLme creunanbHyto
TEXHUYECKYI0 MOArOTOBKY, M3YUYMBLUME HACTOALLMI CTaHAAPT, TEXHOMNOrMyeckne npoweccsl n apyryto HO v npo-
wegLwme atrectaumio.

12.1.7 [Ons cBapku TpybonNpoBOAOB 1 UX ANIEMEHTOB HEOOXOANMO NMPUMEHSITL CreayoL e CBapoYHble
MaTtepuarnbi:

- anekTpoabl NokpbiTbie meTannuyeckue no NOCT 9466, TOCT 9467, TOCT 10052 vnu TY Ha narotos-
TNEeHME 1 NOCTaBKY KOHKPETHOW MapKu aneKTpoaoB;

- anekTpoAbl Bonbdpamosble cBapoyHble no FOCT 23949;
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NPOBOJIOKY CTanbHy cBapoyHyto no NMOCT 2246 nnu TY Ha KOHKPETHYK MapKy MpOBOSIOKY;
aproH razoobpasHbivi no NMOCT 10157 (BbICLLEro U NEPBOrO COPTOB);

avokeng yrnepoga (yrnekvcneiv ras) no FOCT 8050 (mapka cBapoyHas);

dntoc ceapoyHbiv nnaeneHbin no FOCT 9087 unu TY Ha nocTaBKy KOHKPETHOW MapKu;

- kucnopop rasoobpasHbii TexHudeckmii no FOCT 5583 unun TY;

- aueTurneH pacTBOPEHHbIN 1 ra3oobpasHbin TexHuyecku no NTOCT 5457.

12.1.8 CBapoyHble MaTepuanbl JOMKHbl ObiTb aTTeCToBaHbl, UMETb CepTUdUKaThl U YOOBMNETBOPATh
TpeboBaHMAM cTaH4apToB uUnu TY.

12.1.9 Tlpwu oTCcyTCTBMM CepTUDUKATOB CBApPOYHbIE MaTepuarnbl JONYCKAaeTCsl MCMOMNb30BaTh TOMbKO MO-
crne NpoBepKM XMMUYECKOro COCTaBa M MexXaHW4Yeckux CBOMCTB HaMMaBfieHHOro MeTanna Ha COOTBETCTBME
TpeboBaHuAM cTaHgapToB unu TY.

12.1.10 Tpwn nonyyYeHnn HEeyOOBMETBOPUTENbHbBIX PE3YNbTaToB MO KakoMy-nvbo BUAY UCTbITAHUA Unn
XMMUYECKOMY aHanu3y paspeLuarTcsi MOBTOPHbIE UCMbITaHKS. VIX NpoBOAAT Ha YABOEHHOM yucrne obpasuos
no TeM BMAaAM UCMbITaHUMA, KOTOpble Aanv Hey4OBNeTBOpUTENbHble pe3ynbraThl. ECnun npy NoBTOPHbLIX UCMbI-
TaHUAX Nony4YeHbl HeyOBMeTBOPUTENbHbIE pe3ynbTaThl AaXe No OAHOMY M3 BUOOB, BCIO NMapTU0 CBAPOYHbIX
mMaTepuanoB BpakyoT.

12.1.11 [ns ayCTEHUTHbIX CBAPOYHbIX MaTepuanoB, NpeaHa3Ha4YeHHbIX 415 CBapKku CoeauHeHnin, pabo-
Tatrowwmx npu Temnepatype 450 °C u Bbiwe, HE06X04UMO NPOBOANTL KOHTPOSb KonuyecTsa heppuTHON hasbl
B cooTBeTcTBMY Cc TpeboBaHusammu MOCT 9466, TOCT 2246. ComepxaHue heppuTHON asbl B HamnmaBneHHoOM
MeTanne AomkHo ObiTh He 6onee 6 %.

12.1.12 Tpwn Hanuuun TpeboBaHUn NO CTOMKOCTM CBAPHbIX COEOUHEHUN MPOTUB MEXKPUCTANNUTHOM
KOPpPO3UKN ayCTEHUTHbIE CBapOYHble MaTepuansl Heo6xoanmo ucnbiTbiBaTh B cooTBeTcTBUM ¢ FTOCT 6032.

12.1.13 Tunbl, KOHCTPYKTUBHbIE 3NIEMEHTbI MNOATOTOBMEHHbIX KPOMOK M CBapPHbIX LUBOB [OMMKHbI COOT-
BetctBoBatb FOCT 16037, TOCT P 55599 vnn gpyron HJ.

12.1.14 Pesky Tpyb 1 nogroToBKY KPOMOK NoA CBapKy Heobxo4umMo MpOBOAUTbL MEXaHUYEeCKUM Croco-
6om. [lonyckaeTcs npuMeHeHne ra3oBon pesku Ansa Tpyd 13 yrmepogucTbiX, HU3KOMErMpoBaHHbIX, a Takke
BO34YLUHO-AYrOBOW U Niia3aMeHHON pe3ku ans Tpyb 3 Bcex mapok ctanei. Mpu orHeBon peske Tpyb gormkeH
ObITb MPEAYCMOTPEH NPUNYCK HA MeXaHU4eckyo obpaboTky.

12.1.15 OTKNoOHEeHwe OT NeprneHANKYNSAPHOCTM NOArOTOBINEHHbIX NOA CBapPKy TOPLOB K ocu Tpy6bl (pucy-
HOK 5), n3mepeHHoe HanoXXeHneM yrorbH1Ka Ha 6a30BYH0 MOBEPXHOCTL ANMMHOM He MeHee 100 MM, He LOKHO
npeBbIllaTh CreayLWmX BENNYnH:

- 0,5 mm — ansa DN < 65;

- 1,0 mm — gnsa DN cBbiwe 65 0o 125 BKMOYUTENBHO;

- 1,5 mm — ansg DN cbiwe 125 go 500 BKHOYNTENBHO;

- 2,0 mm — ona DN > 500.

Y
A

PucyHok 5

12.1.16 C6opky cTbikoB Tpy6 mog cBapky credyet NPOBOAWTL C UCMOMb30BaHUEM LIEHTPOBOYHbIX NpU-
cnocobneHuit, obecneymBarLmnx Tpebyemyd COOCHOCTb CTbiKyeMbiX TPy6 1 paBHOMEpPHbIN 3a30p NO BCEn
OKPY>XHOCTW CTblKa C NMOMOLLbIO NMPUXBATOK UM BPEMEHHbIX TEXHONMOIMYECKUX KPenneHun, npusapmBaemMblx
Ha paccTtosiium ot 50 go 70 mm oT Topua Tpy6.

TexHonornyeckme KpenneHns SOmKHbl ObiTb M3rOTOBMEHbI U3 CTanM TOro Xe Krnacca, 4YTo U cBapuBae-
Mble Tpy6bl.

12.1.17 Tlpn cOopke CTLIKOB U3 ayCTEHUTHbIX CTanen C TONLWMHON CTeHKN Tpybbl MeHee 8 MM, K cBap-
HbIM COEMHEHUSIM KOTOPbIX NPeAbSBNAAIOT TpeboBaHUA CTOMKOCTU K MEXKPUCTaNMTHON KOPPO3nu, NpuBapka
TEXHONOMMYECKUX KPEnmneHnn He pa3peLuaeTcs.
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12.1.18 Tpwn cbopke TpyO 1 Opyrux aNeMeHTOB C NPOAOIbHbIMY LUBaMW NOCNEAHWE OOIMKHbI ObiTh B3a-
UMHO cmeLleHbl. CMmelleHre A0MKHO ObiTb HEe MeHee TPeXKpPaTHOW TONLLMHbI CTEHKM cBapuBaeMblx Tpy6 (ane-
MeHTOB), HO He meHee 100 mm. Npu cbopke Tpyb M ApYrMx aNeMEeHTOB C HOMUHanNbHbIM Anametpom 100 Mm
1 MeHee NPoJOSbHbIE LUBbI OMKHbI OblTh B3aMMHO CMELLEHbl HAa BEMWYMHY, PABHYHO OOHOW YETBEPTU OKPYX-
HocTu Tpybbl (anemeHTa).

12.1.19 Tlpu cbopke cTbika HeobXoQMMO NpefyCcCMOTPETb BO3MOXHOCTb CBODOAHOW ycagku meTtanna
LBa B npoLecce cBapku. He gonyckaeTcs BbINOAHATbL COOPKY CTbika C HATSArOM.

12.1.20 Tlpwn cbopke Tpyb 1 ApYyrux aNeMeHTOB CMELLEHNE KPOMOK MO HApY>KHOMY AUaMeTpy He AOMKHO
npesbiwaTbh 30 % OT TONWMHLI TOHKOCTEHHOIO 3rieMeHTa, HO He 6ornee 5 MM. [Npu 3TOM NNaBHbIM NEPEXOL OT
3MeMeHTa C TOSLLMHOM CTEHKM K 3MTIEMEHTY C MeHbLLUEen TonLwmuHon obecneyrBaeTcsi NOCPeaCcTBOM HaKITOHHOTO
pacnonoXeHusi MOBEPXHOCTM CBApHOrO LWBa. Ecnv cmeleHne KpoMoK nNpeBbilaeT JONYCTUMOE 3Ha4YeHue, To
ans obecnevyeHns nNNaBHOro nepexoda HeObXOAMMO MPOTOYUTL KOHeL, TPpyObl C Hapy>XHbIM AMamMeTpoM noj
yrnom He 6onee 15°.

12.1.21 B cobpaHHbIX Nof CBapKy CTbIKOBbIX COEAUHEHUAX U3 TPYD 1 AeTanein oAnHaKoBOW HOMUHATb-
HOW TOMLUMHBI, He NoAnexalymx MexaHuyeckon obpaboTke nocne cBapku B 30He LLBa, fONyCcKaeMoe cmellie-
HVe KPOMOK (HecoBMnaAeHve NOBEPXHOCTEN COeAVHAEMbIX AeTanen) no BHyTPeHHEMyY AuaMeTpy OOMKHO ObITb
He 6onee COOTBETCTBYHIOLLMX BEMUYMH, yKa3aHHbIX B Tabnuue 8.

Tabnuuya 8 — Hopmbl gonyckaembix CMELLEHNI KPOMOK Npu cbopke nonepeyHbiX CTbIKOBbIX COeQUHEHWI

HomuHanbHas TonwmHa coeguHsembix getanein S, mm prf;gfgb;iﬁ(gs:icggsgfk‘eeﬁr::f?me
[o 3 Bkntoy. 0,2S
Cg. 3 0o 6 BKMou. 0,1S+0,3
Cs. 6 0o 10 Bkntou. 0,158
Cs. 10 go 20 BKmtOY. 0,05S+ 1,0
Cs. 20 0,1S, Ho He Boree 3

12.1.22 CwmeLLeHne KpOMOK B NUCTOB (PUCYHOK 6), namepsieMoe no HelTparibHOM OCU, B CTbIKOBbIX NPO-
OOMbHbIX COEANHEHUAX, ONpeaensitoLLnX NPOYHOCTb 06eyanku, He AOMKHO npeBbiwaTtb B = 0,1S, Ho He Gonee
3 MM.

m

N

N INONNNNN

PMCyHOK 6 — CmemeHme KPOMOK JINCTOB B CTbIKOBbIX MPOAOSIbHbIX COeANHEHUAX

S

12.1.23 Tpwu cmeLLeHnn KPOMOK, NpeBbiLlatoLeM AonycTuMoe 3HadeHune cornacHo 12.1.21, 12.1.22, Ha
Tpy6e unu getanu c6opoyHON eauHMLbI TOMLWUHBI formkeH bbiTb o6ecneyeH nnaBHbIM nepexon nog yrrnom 15°
K 9NeMEHTY MeHbLUEN TOMNLWUHbI (PUCYHOK 7).
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8) CKOC C BHYTPEHHel U C BHELWHEeW CTOPOH 2) coeguHeHue 6e3 ckoca KPOMOK
PucyHok 7 — Npumepbl KOHKPETHbIX (hOpM nepexofa oT 6onbLuen TONWMHbI K MeHbLUEN

KoHkpeTHble hopMbl yKazaHHOrO nepexofa AoMmKHbl ObiTb YCTaHOBMEHbI KOHCTPYKTOPCKON (MPOEKTHOM)
OOKyMeHTaLmen ncxonsa n3 tpeboBaHuin pacyeta Ha NPOYHOCTb U N3 HeobxoanmocTn obecneyeHms KOHTPons
CBapHbIX COEANHEHMUI BCEMU NMPELYCMOTPEHHBIMU METOAAMMU.

12.1.24 OTKNOHEHWe OT NPSMONMHENHOCTM COBpaHHOro BCTbIK yyYacTka TpybonpoBoaa, M3MepeHHoe
nuHenkon annHon 400 MM B TpEX paBHOMEPHO PACMONIOXEHHbIX MO NepPUMETPY MecTax Ha paccTosHun 200 Mm
OT CTblKa, He AOMKHO NpeBbIWaTh:

- 1,5 mm — gna Tpybonposogos PN > 100;

- 2,5 MM — gnsa ocTanbHbIX TPyOONPOBOAOB.

OTKNOHEHMSsI OT yKa3aHHbIX BENUYMH AOIMKHbI ObiTb cormacoBaHbl ¢ pa3paboTymkom Tpybonposoaa.

12.1.25 K kayecTBy NpuxBaToK NPEAbABAIOT TakMe e TpeboBaHus, Kak U K OCHOBHOMY CBApHOMY LLUBY.
MpuxBaTku, umeroLLMe HegonycTuMble AedekTbl, 0OHapPY>KeHHbIe BHELLUHUM OCMOTPOM, AOMXKHbI ObITh yaane-
Hbl MEXaHUYECKMUM CrIOCOOOM.

12.1.26 C6opky cTbikoB Tpyb 1 Apyrnx anemeHToB, paboTawwmx nog gasnedvem go 10 MlMa, moxHo
OCYLLECTBNATL Ha OCTAKLLMXCS MOAKMNAAHbIX KOMbLax UM CbeMHbIX MEAHbIX KOnblLax, eCnn 3To npegycmo-
TPEHO B MPOEKTHON JOKYMEHTaLUN.

12.2 Tepmuueckasi o6paboTtka

12.2.1 HeobxogMMoCTb BbIMOMHEHUS TEPMUYECKON 0OpaboTKM CBapHbIX COEOVHEHUA U ee pexuMbl
(ckopocTb HarpeBa, TemnepaTtypa npu BblAEPXKE, NPOAOIKUTENBHOCTb BbIAEPXKKW, CKOPOCTb OXMaXAeHus,
oxnaxpgarwLiasa cpega v ap.) GOMKHbI ObiTb ykasaHbl B TY, MPOEKTHOM unu Apyron paboyen JoKyMmeHTauuu.

12.2.2 K npoBegeHuto pabot no Tepmuydeckon ob6paboTke CBapHbIX COEOUHEHUI LOMYCKAKTCA TEPMU-
CTbl-OnepaTopbl, Npolleflne creunanbHyo MOAroTOBKY, BblAepXaBLUMe COOTBETCTBYIOLLUE UCMbITAHUS U
MMerLLne yaoCTOBEPEHME Ha NpaBo NPOM3BOACTBA 3TUX paboT.

12.2.3 Ob6asatenbHon TepmoobpaboTke nognexar:

- CTbIKOBblE€ COEANHEHUS ANIEMEHTOB U3 YIMEepOoANCTbIX CTanew ¢ TONWNHOM CTeHkn bonee 36 mwm;

- CBapHble COeAMHEeHUs LWTYLEepoB ¢ Tpybamu u3 yrnepoancTbix cTane npy TOMwuHe CTEHKU TpyObl 1
wryuepa 6onee 36 MM 1 25 MM COOTBETCTBEHHO;

- CTbIKOBblE€ COEAUHEHUS N CBapHble COeAUHEHNS WTYLepoB ¢ Tpybamu u3 yrnepoaucTbiX U HU3Konern-
pPOBaHHbIX CTanen, npeaHa3HayYeHHble Ansi paboTbl B Cpeaax, Bbi3biBalOLWMX KOPPO3MOHHOE pacTpeckuBaHme
(no TpeboBaHuo NpoekTa);

- CTbIKOBbIE COEQUHEHUS N CBapHble COeQMHEHMSs WTYLepoB ¢ Tpy6amu 13 ayCTeHUTHbIX cTanewn, ctabum-
NN3MPOBaAHHbIX TUTAHOM UNKN HMOBMEM, NpegHa3HadYeHHble Ansa paboThl B cpefax, Bbi3biBAKOLLNX KOPPO3UOH-
HOE pacTpeckuBaHue, a Takke npu Temnepatypax Boiwe 350 °C B cpegax, Bbi3biBaOLLMX MEXKPUCTANITUTHYIO
KOPPO3ui0, AOMMKHbBI NoABepratbCcs cTabunuampytowiemy omxury (no TpeboBaHuio NpoekTa).
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12.2.4 [Ins Tepmuyeckorn obpaboTKkn CBapHbIX COEAUHEHUA MOXET NMPUMEHATLCA Kak obLnin nevyHom
Harpes, Tak U MECTHbIA MO KOnbLly MobbIM MeToAoM, obecnevymBaloLLMM OOHOBPEMEHHbIN U paBHOMEPHbIN
HarpeB CBapHOrO LUBA U NPUMbIKAKOLLMX K HEMY C 06enx CTOPOH y4acTKOB OCHOBHOMO MeTansa no Bcemy nepu-
mMeTpy. MrMHMManbHas WWpUHa HarpeBaemoro yyacTtka go Tpebyemon TemnepaTypbl He JOMKHA ObiTb MeHee
OBOWVHON TOMLLUMHbBI CTEHKN B KaXXAYI CTOPOHY OT rpaHuLbl CrnaBneHns, Ho He MeHee 50 mm.

12.2.5 YuacTku TpybonpoBoaa, pacrnornoXeHHble Bo3ne HarpeBaemoro npu tepmoobpaboTke konbua,
OOMKHbI BbITh NOKPbLITHI TEeNnonsonauuen ans obecnevyeHns NNaBHOrO U3MEHEeHUs TemnepaTtypbl Mo ANUHE.

12.2.6 Ons Tpy6onpoBOAOB M3 XPOMOHMKENEBbLIX ayCTEHUTHbIX CTanen He3aBMCMMO OT BENUYUHbI pabo-
4yero AaBneHus MPpUMEHEHNEe rasonnaMeHHOro Harpeea He 4onyckaeTcs.

12.2.7 Tpwn npoBegeHun Tepmuyeckon obpaboTkn Heobxoanmo cobnogatb ycrnosusi, obecneynBaio-
LiMe BO3MOXHOCTb CBOOOAHOrO TEMMOBOrO pacLUMpPeHnst U OTCYTCTBUE MracTUYeckux AedopmMauui.

12.2.8 TepmoobpaboTKy CBapHbIX COEAVHEHUN criegyeT nNpoBoAuTb 6e3 nepepbiBoB. Mpu BbIHYXOEH-
HbIX NepepbiBax B npouecce TepMoobpaboTku (OTKMHOYEHNE SMEeKTPOIHEPTUN, BLIXOA U3 CTPOS HarpesaTtens)
Heobxogumo obecneunTb MeaneHHoe oxnaxaeHue ceapHoro coeauHeHus go 300 °C. MNpu NOBTOPHOM Ha-
rpeBe BpeMsi NpebbiBaHWS CBApHOro COEAMHEHUS NpU TemnepaType BblAEPXKKU CYMMUPYIOT C BPEMEHEM Bbl-
OEePXKy NepBoHavanbHOro Harpesa.

12.2.9 Pexumbl HarpeBa, BbIAEPXKKN U OXIAXAEHUSA Npu Tepmudeckon obpaboTtke Tpy6 u apyrux ane-
MEHTOB [OJIKHbI PErMCTPMPOBATHCS CaMonuULLyLLMMK Npubopamu.

12.2.10 Tepmoo6GpabOTKy OAHOrO M TOFO Xe CBapHOro COeAMHEeHUs [onyckaeTcs MpoBoAnTb He Bonee
Tpex pas. KonuyectBo TepmoobpaboTok B pexxume OTnycka He orpaHu4MBaeTcs.

12.2.11 Tocne xonogHom rmbkn rHyTble y4acTku Tpy6 13 yrnepoancTbiX U HU3KOMErMpoBaHHbIX cTanein
noanexar Tepmuyeckon obpaboTke, ecrnv OTHOLLEHNe cpeaHero paguyca rnéa K HOMMHaNbHOMY HapyXHOMY
AnameTtpy Tpybbl cocTaBnsieT meHee 3,5, a OTHOLLEHWE HOMWHAaNbHOW TOMLMHbI CTEHKU TPyObl K ee HOMK-
HanbHOMY HapyXHoMy gnameTpy npesbiwaet 0,05.

12.2.12 Tlocne rops4yen rubkn Tepmmnyeckyto o6paboTky rHyTbiX y4acTkoB Tpyb gomnyckaeTcsi He npo-
BOOUTb, €Ccniv Temnepartypa KoHua gedopmaumm He Huwxke 700 °C ans yrnepoancTbiX U HU3KONMErMpoBaHHbIX
ctanen n He Hwxe 850 °C ansa ayCTEHUTHbIX CTanen.

12.3 KoHTponb KayecTBa CBapHbIX COeANHEHUN

12.3.1 KoHTponb KayecTBa CBapHbIX COEAUHEHUI CTamnbHbIX TPYOONPOBOAOB BKIHOYAET:

- noonepaLmoHHbIN KOHTPOITb;

- BHELLUHWIN OCMOTP ¥ UBMEPEHUS;

- yNbTPa3ByKOBOMW MUIu pagnorpadunuyeckmin KOHTPOnb;

- KanunnspHbI UM MarHUTONOPOLLKOBbIN KOHTPOIb;

- onpegeneHue cogepXxaHus eppuTHON dasbl;

- CTUMOCKOMUPOBaHUe;

- U3MepeHune TBepaoCTy;

- MeXaHU4ecKMe UCMbITaHus;

- KOHTPOMb ApYrMMu metogamu (MeTannorpaduyeckme nccrneqoBaHus, UcnbiTaHme Ha CTomkocTb K MKK
n ap.), NpeaycMOTPEHHbIMU NPOEKTOM;

- rMapaBnvyeckue nnu NHeBMaTuyecKkne UCnbITaHus.

MpumevyaHus

1 OkoHYaTENbHbIN KOHTPOMb KAaYecTBa CBapHbIX COeAVHEHWI, NoaBepraoLLmxcs TepmoobpaboTke, cneayeTt npoBo-
OuTb nocne TepmoobpaboTku.

2 KoHCTpyKUMs 1 pacrnonoXeHne CBapHbIX COEAUHEHUI OOMKHbI obecrneynBaTb NPOBEAEHUE KOHTPOSsS KayecTBa
CBapHbIX COeAVHEHNI, NPeayCMOTPEHHOTO A HUX B paboyei JOKyMeHTaLUum COOTBETCTBYOLLMMY METOAAMM.

12.3.2 TMoonepaunoHHbIN KOHTPOrb NpegycMaTpuBaeT NPOBEepKyY:

- KayecTBa M COOTBETCTBUSA TPYO 1 CBAPOYHbIX MaTepuanos TpeboBaHuAM cTaH4apToB 1 TY Ha N3roTos-
TNeHne 1 NocTaBky;

- KayecTBa NOAroTOBKM KOHLOB Tpy6 v getanen TpybonpoBogoB Noj CBapKy M kayecTBa COOPKN CThIKOB
(yron ckoca KpoOMOK, COBMafeHue KPOMOK, 3a30p B CTbike Nnepen CBapKoW, MpaBUIbHOCTb LEHTPOBKU Tpyo,
pacronoXeHne 1 YMCIOo NPUXBATOK, OTCYTCTBUE TPELUUH B NPpUXBaTKaXx);

- Temneparypbl NpeABapuUTENbHOIO NO4OrPeBa;

- KayecTBa U TEXHONOrMW CBapKu (pexmma CBapku, NOpsaKa HanoXeHUs LWBOB, Ka4yecTBa MOCMONHOM
3aYMCTKU LLnaka);
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- PEXMMOB TEpMO0OPaboTKM CBApPHbIX COEAUHEHW.

12.3.3 BHelwHeMy OCMOTPY U M3MEPEHUsIM NOANEXaT BCe CBapHble COeANHEHWSI MOCME UX OYUCTKM OT
Linaka, okanvHbl, Opbi3r MeTanna u 3arpsi3HeHui no obe CTOPOHbI OT LBa.

12.3.4 Tlo pe3ynbrataM BHELUHEro 0OCMOTPa U U3MEPEHWI CBapHbIe LWBbI AOMKHbI YOOBNETBOPATh Che-
ayrwmm TpeboBaHuaM:

- cbopma u pasmepsbl WBa AomkHbl cootBeTcTBoBaTth FOCT 16037 wunu gpyron H;

- NMOBEPXHOCTb LUBA AOMKHA ObITb MENKoYeLlynyaTon.

[onyckatTcs oTaenbHble Nopbl B konuvecTtse He 6onee Tpex Ha 100 MM cBapHOro LWBa pa3mepamMu, He
NPEeBbILLAKLNMN 3Ha4YeHUs ANs COOTBETCTBYtoLero knacca gedekrtHoctu no FOCT 23055. Knacc gedekt-
HOCTU BbIBUPAOT UCXoas U3 BuAa CBAPHOIO COEAMHEHUS 1 Krnacca OTBETCTBEHHOCTM TpybonpoBoaa cornacHo
Tabnuue 9.

Tabnwunuya 9— Knacckl 4eekTHOCTU CBapHbIX COEAVHEHUI

Knacc otBeTcTBeHHOCTU TpyGonposoga

Bua ceBapHoro coeguHeHus | I 11

Knacc pedektHoctu no FOCT 23055

CTblKOBbIE 3 4 6
YrnoBble, TaBPOBbIE 4 5 6
HaxnectouHble 5 6 7

12.3.5 PaguorpadunyeckoMy KOHTPOSIO UMW KOHTPOS0 METOAOM YrbTPasByKOBOW AedeKTOCKONUM Noa-
BepralwT CBapHble coefnHeHns TpybonpoBogoB, AOCTYMNHbIe ANS 3TUX METOAOB.

12.3.6 Hepaspywatollemy KOHTPOM MoABeprawT Hauxyglune no pesynbraTamM BHELLIHEro ocMoTtpa
CBapHble LWBbI N0 BCEMY nepumeTpy Tpybbl. O6beM KOHTPOMMPyEMbIX CBapHbIX LUBOB onpefenstT TY Ha
06bekT, gencTeyowmmu HL, HO BO Bcex cnyyasix OH JOMKeH ObiTb He HUXe npuBedeHHoro B Tabnuue 10.

Tabnuua 10— Obbembl paguorpaduyeckoro KoHTponsa Tpybonposogos

Knacc otBeTcTBeHHOCTU TpyGonposoga RAnuria KOHTpOﬂMpy;:;:'ifso;:f)::);ggggme“MW oregLER
| 100
1] 50
11 1
IV 0

" TpeboBaHMe OTHOCUTCS K KaXAOMy CBApHOMY COEAMHEHNIO.

Heobxogumo BbINOMHATL criegytoLlne AoNOMHUTENbHbIE YCNOBUS:

- Ans Tpy6onpoBoAoB, r4e non3yyecTb U YyCTanocTb SABMAKTCS KOHTPONMPYEMbIMU hakTopamu, B MPOek-
Te HeobxoaMMOo HasHauuTb | Knacc OTBETCTBEHHOCTU Mpu onpeaeneHn obbema HepaspyLUatoLLero KOHTPONs;

- Ans TpybonpoBoaos. | knacca OTBETCTBEHHOCTU Napa 1 ropsident BoAbl C Hapy>HbiM guametpom 200 mm
1 6ornee u ¢ ToNWUHOM cTeHkn meHee 15 MM koHTponto Y3 unu PO nognexar Bce nonepeyHble CBapHble CO-
eVHEHNSA No BCEN ANUHE COeANHEHUN.

Mpu noctaBkax no Hopmam EBpocoto3a [6] TpybonpoBogoB napa v ropsven Boabl crieayeT y4YnUTbIiBaTh:

- B MecTax, rae PS x DN = 500 MIa, Heobxoaum 100 %-Hbii 06beM KOHTpOIs OT obLLiero konuyecTsa
CBapHbIX CTLIKOB 1 CBapHbIX LLUBOB OTBeTBMNeHun metogom Y3/ unu P[;

- B MecTax, rge PS x DN = 350 MMMa, Heobxoamm 25 %-Hbll 06beM KOHTPOMsS OT 06Llero KonvyecTsa
CBapHbIX CTbIKOB M CBapHbIX LLUBOB OTBETBNeHu metogom Y3 nnun P.

Onsa Tpyb6onpoBogos, paboTawwmx npu temnepatype 100 °C u Bbiwe, HEOOXOOUMO NOABEPTHYTb He
meHee 10 % mydTOBbIX coeguHeHnt metogam Y3 unu PL.

12.3.7 KoHTponb cBapHbix coeguHenun metogom P (TOCT 7512) unn Y3[ (TOCT P 55724) cnepny-
€T NpoBOAUTb MOCNe YyCTpaHeHus AedEeKTOB, BbIIBMEHHbIX BHELIHMM OCMOTPOM W U3MEPEHUSMU, a Takke
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ans Tpybonposoaos 1 knacca OTBETCTBEHHOCTU MOCHE KOHTPONS Ha BbIIBNIEHWE BbIXOASALLUX HA NOBEPXHOCTb
nedektoB metogamu marHutonopowwkosbiM (TOCT P 56512) nnu kanunnapHeim (FTOCT 18442).

12.3.8 Metoa koHTponsa Y3/, PO unn oba metoga B coveTaHuu BbIOMPaKT NCXO4s M3 BO3MOXHOCTU
obecneyeHnsi 6ornee NOMHOIO U TOYHOTO BbIABMEHUSA HEAOMYCTUMbIX 4edEKTOB C y4eTOM ocobeHHocTen du-
3M4eCK1X CBOMNCTB MeTanna, a Takke OCBOEHHOCTU KOHKPETHOro MeToAa KOHTPONs ANnst KOHKPETHbIX obbekTa
1 BUAa CBapHbIX COEAVHEHWIN.

12.3.9 lNepen KOHTpONeM CBapHble COeAUHEHUST AOMKHbI ObiTb 3aMapkupoBaHbl Tak, YTobbl UX nomo-
XeHue Bbino nerko obHapynTb Ha KapTax KOHTPONs, pagnorpaduyeckmx CHUMKax u obecneynTb NpuBSA3KY
pe3ynbTaToB KOHTPOMS K COOTBETCTBYIOLLEMY Y4acCTKy CBapHOro LUBa.

12.3.10 lNpu pagunorpadgumyeckom KOHTpore fommkHa bbiTb obecnedyeHa YyBcTBUTENBHOCTL MO FOCT 7512
ansa Tpy6onposogos Ha PN > 100, | u Il knaccoB 0TBETCTBEHHOCTM MO BTOPOMY Knaccy, Ans Tpybonposogos i
n IV knaccoB OTBETCTBEHHOCTU — MO TPETbEMY Knaccy, Npy MeTOAE KanunnsapHon AedeKTocKonumn no BTopo-
my knaccy FOCT 18442, ecnu B TEXHUYECKON JOKYMEHTAUWUW HET APYrnx yKasaHuii.

12.3.11 B TOoM cnyyae, Korga HEBO3MOXHO OMpedennTb MEeCTOHaxXOXAeHue AedeKTOB CBapHOro co-
edVHEeHNs Ha ocTaloLencs Noaknagke, BbIABMNEHHbIX MPU KOHTpore paauorpaduyeckuMm MeTogom unm MeTo-
OOM ynbTpa3ByKoBOW AedeKTOCKONWM, yKasaHHble MecTa AOMNOMHUTENbHO NoAnexart KOHTPOM BCKPbITUEM.
[edekTbl B BUAE BONb(PamMOBbIX, ra30BbIX, OKACHbIX U LUNAKOBbIX BKIMOYEHUN, 0OBHapyXeHHble B Nponnase
LIBa MpW KOHTPOSe BCKPbITUEM 3a npegenamu TOMWMHbI OCHOBHOMO MeTanna, 6pakoBOYHbIM NPU3HAKOM He
ABMSAIOTCS.

12.3.12 O6beM KOHTPOrsi CBapHbIX COeAMHEHUI BCKPbITUEM AOMMKEH COOTBETCTBOBATL Tabnuvue 11.

Tabnuuya 11 — O6beM KOHTPOMS CBAPHbIX COEANHEHUI BCKPLITUEM

N3penna c o6beMom KoHTpons CooTBeTCTBYOLWNIA 06bEM KOHTPOMSA BCKPLITUEM B HEAOCTYMHBIX
HepaspyLaloL M METOLOM AONs HepaspyLuatoLero MeToaa KOHTpons MecTax

OpfHO BCKpbITHE:!

- Ha: kaxxgom wwee anvHon 2000 mm;

- kaxxable 2000 mm wBa npu ero gnvHe cebiwe 2000 mm;

- KaXXOoM LUBE LUTYLIepoB, NaTpybKoB 1 NiokoB agnametpom meHee 300 Mm

100 %

OpHo BCKpbITHE:

- Ha: KaXxgom BTopoM LiBe anuHon meHee 3000 mwm;

- kaxxable 3000 mm wBea npu ero gnvHe cabiwe 3000 mm;

- Ka)KOoM BTOPOM LUBE LUTYLIEPOB, NaTpyOKoB, MokoB AnameTpoM MeHee 300 Mm

50 %

OpHo BCKpbITHE:!

- Ha: KaXxgom YyeTBepToMm LBe AnvHon meHee 4000 mMm;

- kaxxgble 4000 mm wBa npu ero anvHe cabiwe 4000 mm;

- KaXAOM YEeTBEepTOM LUBE LUTYLLepoB, NaTpybkoB v NiokoB Anametpom meHee 300 mm

25%

12.3.13 KoHTpornb BCKpbITUEM CreAyeT NPOM3BOAUTL NpY TOMLWMHE MeTanmna CcBbille 3 MM Ha coeauHe-
HUAX, HE OOCTYMHbIX ANS KOHTpONsa paguorpaduyecknm MeTogoM Unn MEeToAOM YNnbTpasByKOBOW OedeKTo-
cKoMmuu.

12.3.14 Korga KOHTpOMb BCKPbITUEM HEBO3MOXEH Arsi OQHOMPOXOAHbIX M MHOTFOCMOMHbIX CBapHbIX
LIBOB, [OMYCKAeTCA ero 3aMeHsATb Ha BU3yarbHbI KOHTPOSb M KOHTPOIib METOAOM KanumnsapHon gedekTo-
CKOMUM ANSA KaXX40ro HanmnaereHHOoro WBa CBAPHOro COeANHEHUS.

12.3.15 Pasmep un konnyecTtso gedeKkToB, 06HAPYXEHHbIX MPU KOHTpone pagnorpaduyeckum MeTogoM,
METOAO0M YIbTPa3ByKOBOM 4e(EeKTOCKONUMU, Npu BCKPLITUX HE OOIMKHbI NPeBbIlaTh 3Ha4YeHUN, NpUBEeAEHHbIX
B Tabnuuax 12, 13, 14, 15.

[Mpn KOHTpONEe MeToaOM BCKPbITUS OTAENbHbIE Nopbl pazaMepoM 0,3 MM 1 MeHee He crieqyeT yunTbiBaThb.
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Ta6nuua 12 — OueHka kayecTBa CBaApHbIX COeAMHEeHI Tpy6onpoBoaoB | knacca OTBETCTBEHHOCTM MO pesynsratam
paguorpauyeckoro KOHTPOIsi B 3aBUCUMOCTY OT BEMUYUHBI Y MPOTSHXKEHHOCTU MIOCKUX AedEKTOB (HENPOBapbl MO OcU

LBa, HECnnaBneHus u ap.)

Bua nedekra u ero xapakrepucruka

Knacc otBeTcTBeHHOCTU TpyGonposoaa

TpeU.UAHbI LUBA W OKOMOLLOBHOW 30HbI

He pgonyckatotca

HenpoBapbl B 0AHOCTOPOHHMX CTLIKOBbIX COEAVHEHUSIX,
BbINOMNHEHHbIX 6e3 nogknaaku

He ponyckatorca

HenpoBapbl B CTbIKOBbIX ABYCTOPOHHUX U OOHOCTOPOH-
HUX COeUHEHWUSAX, BbIMOMHEHHbIX HA NOAKNaaKax

He ponyckatotca

HenpoBaphl B yrnoBbiX, TaBPOBbIX Y HAXECTOYHbIX CO-
e[VUHEHUAX

B cooTtBeTcTBUM ¢ Tabnuuen 15

OtgenbHble Nnopbl U BKINKOYEHUA

B cooTtBeTcTBUM C Tabnuuen 9

Mogpesbl

He pgonyckatorca

[Mopbl, pacnnoXeHHble B BUAE CMITOLLIHON CETKN

He ponyckatotcst

BOI’HyTOCTb KOPHA OOHOCTOPOHHETO LWBa

Pl
N Y

o

He AOonycKaeTca npu OTCYTCTBUN YCUNEHUA LLIBA, a TakkKe
B Cny4yasax:

S, MM h, mm, Gonee
0o 12 0:1:S
cBbilwe 12 15

BblrlyK.l'IOCTb KOPHEBOIO LWWBa

He 6onee 10 % OT HOMUHANbLHOW TOMLWWHBI CTEHKU, HO
He bornee 3 Mm

3aHwxeHue Wwea h, BbINONMHEHHOro 6e3 npucaaku

&~ wn

[Mponnae

He ponyckaetcs npu cymmapHo nNpoTsKeHHOCTn bonee
20 % oT AnuHbI WBa, OTCYTCTBUM Nponnasa c obpaTHon
CTOPOHBI LLBA B CyYasX:

S, Mm h, mm, Bonee
fo3 0,18
cBbille 3 0,3

[Mponnasbl kanneBuaHON (GOpMbI NPU OAHOCTOPOHHEN

He monyckaertcs Ha AnvHe wsa (L) npw

cBapke
h, Mm LC, MM
i \ S, MM
NN\ EIN A
i /
N 7 7 0o 2,0 1,5
[ @« 20 % OT ANUHbI
& cBbile 2 0o 4 3,0
wBa
cBbille 4 4,0
YrnosatocTb (YBO4 KPOMOK MOCIe CBapKu) He gonyckaetcsa
S, Mm h, mm, 6onee
Z 7 Lo 20 0,1S+3
3 /‘ cBbiwe 20 5,0
S w
200 min
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Tabnwunuya 13 — OueHka ka4yecTBa cBapHbIX coeguHeHui Tpybonposoagos Il u Il knacca OTBETCTBEHHOCTM MO pe3yrb-
Tatam pagvorpaduyeckoro KOHTPONs B 3aBUCUMOCTU OT BENUYMHBI U MPOTSHXKEHHOCTU NINOCKUX AedeKToB (HenpoBapsb! No
ocw LUBa, HECNNaBneHus v ap.)

Knacc otBeTcTBEHHOCTM Tpybonposoaa
Bua pedekra u ero xapakrepuctuka

TpeLLMHbI LBa U OKOSOLLIOBHOW 30HbI He ponyckatotcs

Henposapbl B OAHOCTOPOHHUX CTLIKOBbIX COEANHEHUSAX, B cootBeTcTBUM C Tabnuuen 14
BbIMOMHEHHbIX 6e3 noaknaaku

HenpoBaphbl B CTbIKOBbIX ABYCTOPOHHUX 1 OOHOCTOPOH- He pgonyckatotcst

HUX COeOMHEHUSNAX, BbINMOMHEHHbIX Ha MogknagKax

Henposapbl B yrnoBbIX, TaBPOBbIX U HAXIIECTOYHbIX CO- B cootBetcTBUM ¢ Tabnuuen 15 | He pernameHtupyetcs
eaVHEeHnAX

OT1aenbHble NOpbl U BKIIOYEHNUS B cootBeTcTBUM € Tabnuuen 9
Moapesbl He ponyckatotcsa

[Nopbl, pacnnoxeHHble B BUAE CMIOLIHON CETKN He ponyckatotcs

BorHyToCTb KOpHS LWBa He pernameHTupyertcs
BbinyknocTb KOPHEBOTO LUBa He pernameHTupyertcs
3aHwxeHve WBa, BbINOMHEHHOro 6e3 npucagku He pernameHTupyertcs
[Mponnaebl kKanneeuaHON hopMbl NMPU OAHOCTOPOHHEN He pernmameHTupytotca

cBapke

YrnoeatocTb (yBOZ KPOMOK MOCre CBapKu) He pernameHTupyetcsa

Tabnunuya 14 — HenpoBapbl B OQHOCTOPOHHMX CTLIKOBbIX COEAMHEHWSAX, BbINOMHEHHbIX 6€3 noaknaaku
B munnumetpax

Bug ceapHoro coefuHeHus
HomuHanbHas
Knacc TonwuHa I‘Iponoanble LBbI KOJ‘lbueBble LBbI
OTBETCTBEHHOCTU COeAMHSIEMBIX
Radahs &V Aetaneit S Herpgrap, CymmapHas anvHa Henposap, CymmapHas anvHa
He bonee He bonee
no 4 0,28 0,25 S
10 % OT AnuHbI 20 % oT AnuHbI
I cabile 4 Ao 12 0,15 S 60T L 02S % aA
LwBa lwBa
cBhbile 12 0,28 258
0,2 S, Ho 25 % OT ANUHBbI 0,2 S, Ho 25 % OT AnNuHBbI
He Gonee 3 Mm wBa He bonee 3 MM wBa
0,1 S, HO 50 % oT AnuHbI 0,1 S, Ho 50 % oT AnuHbI
1 BHE 3aBMCUMOCTU
He Bonee 2 MM wBea He bonee 2 MM wea
0,05 S, Ho He orpaHunyvBa- 0,05 S, Ho He orpaHu-
He 6ornee 1 MM eTcs He 6onee 1 Mm ymBaeTcs
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Tabnuuya 15— HOprl OUEHKN KaveCTBa YIroBbIX, TaBPOBbIX N HAXITECTOYHbIX CBAPHbIX COefMHEHNI npu BCKPbITUN

BeJ‘IM‘-IMHa, XapakTtepuaytouiasa nposap KOpH4A LWwea, MM
BipiceapHoro CORMHEHUA U XapaKTep Knacc oreeTcTBEHHOCTU Tpybonposoaa
nponnaeneHunsa
| 1l
kr
£ hr<0,15
£ hr=0 kr<3
hs =0 he <0,15
k<3
hr | |,
%‘ kr 2
m N A
= hr<0,15
\ hr=0 kr<3
W A t he=0 he<0,15
ks <3
a hr
At 1 _h1
L. A
f
> —— h1<0,15
h1=0 f<3
/\) h2=0 h2<0,15
K V f<3
h2
a _f
& h1<0,15
% f<3
h1 h1=0 h2<0,15
2 7 /‘ h2 =0 f<3
- [ % hr=0 hr<0,15
i W .) he=0 kr<3
%L he<0,15
hr h2 ke<3
MpumevyaHunsa:
1 kr, kB — kaTeThl LLBaA, MM;
f — rny6buHa pasgenku, Mu;
a — KOHCTPYKTUBHbI 3230p, MM.
2 OueHKy KayecTBa ABYXCTOPOHHUX TaBPOBbIX COEAMHEHWI C pasdernikor KPOMKW MPOM3BOAAT aHanornyHo
OOHOCTOPOHHUM LLIBaM.

Mpu pacwudposke cHuMkoB onpegenstoT Bua gedektoB no NOCT P 59496 n ux pasmepbl no
FOCT 23055.
Ecnu npu gononHutensHoM KoHTporne ans Tpybonposogos Il u Il knaccoB oTBETCTBEHHOCTU XOTS Obl
0oOWH cTbik ByaeT 3abpakoBaH, koHTponto noasepratoT 100 % CTbIKOB, BbINOMHEHHbIX KOHKPETHbLIM CBaPLLUKOM.
12.3.16 OueHka kayecTBa CBapHbIX COEAVMHEHWI NO pesyrnbraTaM ynbTPas3ByKOBOrO KOHTPOMS cne-
ayouas.
CBapHble coeguHeHust Tpybonposogos Ha PN > 100, a Takke TpybonpoBoaoB | knacca OTBETCTBEHHO-
CTU, MPU3HAIOT FOAHBIMU, €CNN:
a) OTCYTCTBYIOT NPOTSHKEHHbIE AedeKThl;
0) OTCYTCTBYIOT HEMPOTSHKEHHbIE (TOYEYHbIE) AeeKTbl IKBMBANIEHTHON Nnowaabio 6onee:
- 1,6 MM2 — npu TONLMHE CTEHKM TPY6bl A0 10 MM BKIIOUUTENBHO;
- 2,0 MmM2 — npwv TONLWMHE CTeHKM TpyObl 0 20 MM BKIIOYUTENBHO;
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- 3,0 M2 — npw TOMNWWUHE CTeHKN TpyObl cBbiwe 20 MM;
B) UMCNO HEMNPOTSKEHHbIX edeKToB He bonee AByx Ha kaxable 100 MM LBa NO HAPY)XHOMY NepuMeTpy
3KBMBANEHTHOM MroLlaabio:
- 1,6 MM2 — npu TonwmnHe cTeHkn Tpybbl 4o 10 MM BKINIOYMTENBHO;
- 2,0 MmM2 — npw TONWNHE CTEHKN TpyObl 40 20 MM BKITHOYUTENbBHO;
- 3,0 MM2 — npw TOMLLMHE CTEHKN TPy6bl CBbiLLe 20 MM.
OueHka kadyecTBa CBapHbIX coeauHeHui Tpybonposoaos Il u Il knaccoB OTBETCTBEHHOCTU MO pesynbTa-
TaMm ynbTpa3ByKOBOro KOHTPOMS AOMKHa COOTBETCTBOBATb TpeboBaHmaM Tabnuubl 16.

Tabnuuya 16 — Hopmbl gonyctumbix gedekToB B cBapHbIX LWBax TpybonposogoB PN < 100, BbISIBNEHHbLIX Mpu
yNbTPa3ByKOBOM KOHTpOIe

OkBuBaneHTHas nnowagab (pa3Mepbl) OTAENbHbIX AedeKToB YCrOBHaS NPOTSKEHHOCTb
HomuHanbHas
TOMLMHA CTEHKM HaUMeHblLas ukcupyemas Nno OTBEPCTUIO Mo 3aDVEKe LenoUky TOUeHbIX AepeKToB
S, Mm nnoLaab Npy HacTpoiike C NNOCKNM prs gyMM : HAYHACTKS c§a1p(;|%ro uea
annapatypsi, A6 OHOM, MM2 AnuHon
X
Ot8p010 Ha 6 gb Huxe axo-curHa- 1.6 1.0x2,0
fa oT MakCUMarbHoO A0-
Ot 120 18 = 2,0 2,0 x 2,0 158
MYCTUMBIX 9KBUBANEHTHbIX
eeKkToB
OT 20 fo 24 e 3,0 3,0x2,0
MpumevyaHue — TodeuHble AedEKTbl CYUTAIOT HEAOMYCTUMBIMU, ECTIM AMMNNTYAA 3XO-CUrHanoB OT HUX

NpesbILIAeT aMnNnuTydy 3X0-CUrHana OT MCKYCCTBEHHOIO OTpakaTersi, pa3mepbl KOTOPOro OnpeaensoT MakcumarbHO
[OMyCTUMOV SKBUBAMEHTHOW MMoLiaabto.

MpoTsxeHHble AedeKTbl NMPU3HAKT HEAOMNYCTUMBIMK, €CN aMnnuTyaa CUrHanoB OT HUX npesbiwaet 0,5 am-
MAUTYbl 3XO-CUTHAMNOB OT UCKYCCTBEHHOrO OTpaXaTens. YCrOoBHYH MPOTSHKEHHOCTb LIEMOYKM TOYEUHbIX Ae(EKTOB U3-
MEpSAIOT B TOM Cryyae, ecnv amnnunTyga 9Xo-curHarna oT HUX COCTaBnseT He meHee 0,5 amnnuTyabl axo-curHana ot
MCKYCCTBEHHOIO OTpaaTernsi, pa3Mepbl KOTOPOro onpeaensoT MakcuMarsHO AoNYCTYMON 9KBUBANEHTHON NnoLiabHo.

12.3.17 KoHnTponto metogom L1 HeobGxoanmo nogsepratb cBapHble WBbl Tpybonposogos | u |l knaccos
OTBETCTBEHHOCTU, HEAOCTYNHbIe ANS BbINOMHEHUS KOHTPONS METOAOM paavorpaduyeckoro KOHTPOMS Mmu
KOHTPONs METOAOM yNbTpa3ByKOBOMW AeeKTOCKONMU.

12.3.18 CaapHble coeguHeHnuns Tpybonposogos ¢ PN < 100 no pe3dynsratam KOHTPOMSA KanunnspHbIM
(LBETHbIM) METOAOM CUYMATAIOT FOQHBIMU, €CNN:

a) MHAMKaToOpHble cneabl A4eeKTOB OTCYTCTBYIOT;

6) Bce 3achMKCMpOBaHHbIE MHANKATOPHbIE Criefbl ABNSATCA OQUHOYHBIMU U OKPYTMbIMU;

B) HanbonbLUMI pa3Mep KaX[4oro MHAMKATOPHOro crefa He npeBblllaeT TPeXKpaTHbIX 3Ha4YeHUn HOpM
ONs COOTBETCTBYHOLUMX KNAccoB AedeKkTHOCTN no Tabnuue 9;

r) cymMmMapHas AfiMHa BCeX MHOMKATOPHbIX CnefoB Ha nbom yyactke wea anvHon 100 Mm He npeBbi-
LIaeT CyMMapHOM AMWHbI ANl COOTBETCTBYIOLLMNX KNaccoB AedeKTHOCTM no Tabnuue 9.

| pnmevyaHune — OprITIble WHOAWKaTOPHbIE Cneabl C MakCuMaribHbIM paamMepomM 40 0,5 MM BKIIOYMTENBHO He
Y4YUTbIBAKOT HE3ABUCUMO OT TOJLLMHBI KOHTPONMMpyemMoro metanna.

CBapHble coeanHeHus Tpybonposogos ¢ PN > 100 n tpybonpoBoab! | knacca OTBETCTBEHHOCTU NpwU-
3HaOT roAHbIMU, €CNY MHAMKATOPHbIE cnebl 4edeKTOB OTCYTCTBYIOT. [1pn 3TOM YyBCTBUTENBHOCTb KOHTPOMS
OorkHa cooTBeTcTBOBaTh knaccy 2 no NOCT 18442.

12.3.19 CBapHble cCOequHEHUs MO pe3ynbTataM MarHMTOMOPOLLUKOBOrO UM MarHUTOrpadpuyeckoro KoH-
TPONS CYMUTAKOT FOAHBIMU, €CMNN OTCYTCTBYHOT MPOTSHKEHHbIE AeDeKTbI.

12.3.20 OnpepgeneHve cogepxaHusa eppuTHOM asbl HEOOXOANMO NPOBOAUTL B CBAPHbIX COEANHEHN-
sX TPy6onpoBoaoB 13 aycTeHUTHbIX cTanen Ha PN > 100 B o6beme 100 % Ha cbopouHbIX eauHuLax, npegHa-
3Ha4YeHHbIX 4ns paboTbl Npy TemnepaTtype Bobiwe 350 °C, a B ocTanbHbIX Criyyasx — no TpeboBaHuio NpoekTa.

12.3.21 CTMNOCKOMMPOBaHMUIO HA HaNMM4yne OCHOBHbIX NMErMPYHOLLNX SNIEMEHTOB Nnoanexar cBapHble Co-
eOVHEeHVs ermpoBaHHbIX cTanen Tpybonposogos ¢ PN < 100 B crniegyoux cny4vasx:

- BbIOOPOYHO, HO HE MEeHee ABYX COeAVHEHWUN, BbIMOMHEHHbIX OAHMM CBapLLMKOM OOHOW napTuen cea-
POYHbIX MaTepunanos;

- eCrnv COOTBETCTBME UCMONb30BAHHbLIX CBAPOYHbIX MaTepranoB Ha3Ha4YeHHbIM Bbl3biIBAET COMHEHMUE;

- ecnu nocne Tepmuydeckon obpaboTkn TBEpAOCTb CBAPHOINO COEAMHEHUS HE COOTBETCTBYET YCTAHOB-
NeHHbIM TpeboBaHUsAM.
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CapHble coegnHeHusa TpybonpoBoAOB M3 NerMpoBaHHbIX cTtanen | knacca oTBETCTBEHHOCTU, Nnbo pa-
6otatowmx ¢ gasneHuem PN > 100, nognexar ctunockonvpoBaHuto B oo6beme 100 %.

12.3.22 PesynbraTtbl CTUIOCKONUPOBaHUSA NPU3HAKT yAOBIETBOPUTENbHBIMU, €CNIN NPU KOHTPOne noj-
TBEPXOEHO Hanuume (OTCYTCTBUE) U COAEPXKAHNE COOTBETCTBYIOLLMX XMMUYECKUX 3NIEMEHTOB B HannaBeH-
HOM MM B OCHOBHOM MeTanne. [pyn HeyaoBneTBopuTENbHbIX pedynbratax CTUMOCKONMPOBaHUA XoTs bbl oa-
HOro CBapHOro COeAUHEHUsI B Cryvae BblIOOPOYHOrO KOHTPOMS CTUMOCKOMMPOBaHUIO NOAMNEeXaT BCe CBapHble
LUBbI, BbIMOMHEHHbIE C UCMOMNb30BaHMEM TOW e NapTuM CBapOYHbIX MaTepnanos CBapLLMKOM, BbIMOMHUBLLUM
AaHHOEe CBapHOe CoefuHEHNeE.

12.3.23 Tpu BbISIBNIEHMM MeTOA4aMM HepaspyluaroLlero KOHTpons AedeKTHbIX CBapHbIX COeAWHEHUN
KOHTPOIO NOABEpralT yABOEHHOe OT MepBOHayanbHOro o6bema YMCrno CBapHbIX COEOUHEHUN HA OAHHOM
yyacTtke Tpy6onpoBoaa, BbIMOMHEHHbIX O4HUM CBapLLMKOM.

Ecnu npu gononHuTensHOM KOHTpore XoTa 6bl O4HO CBapHOe coeanHeHne ByaeT Npu3HaHO HEeroaHbIM,
koHTponto criegyeT nofsepratb 100 % CBapHbIX COEAMHEHWI, BbIMOMIHEHHbIX Ha y4acTke TpybonpoBoga KOH-
KPETHbIM CBapLUUKOM.

12.3.24 [edekTbl, 0OBHapyXeHHble B NpoLecce KOHTPONS, OOIMKHbI ObiTb YCTPaHEHb! C NOCNEeAYLWUM
KOHTPOSIEM UCMPAaBIIEHHbIX Yy4aCTKOB.

McnpaeneHuto nognexart Bce AedeKTHbIe y4acTKM CBApHOrO COEANHEHUS, BbIIBMIEHHbIE NMPU BHELLUHEM
OCMOTpPE U U3MEPEHUSAX, a TAKXKe KOHTPOre HepaspyLlaowmmy Gu3an4eckuMmm MeTogamu.

McnpaBneHuto mecTHON BbIGOPKON 1 nocnegyoLwen nogsapkon (6e3 NnoBTOPHOM CBapKu BCEro CoeanHe-
HWS) moAnexaT y4acTKu CBapHOro LWBa, ecnv pa3Mmepbl BbIbopku nocne yaaneHusa gedekTHoro yyacTka LwBea
He MpeBbILAalT 3HAYEHUI, yKasaHHbIX B Tabnuue 17.

12.3.25 CBapHoe coegunHeHue, B KOTOPOM AN ucrnpaeneHus gedekTHoro yyactka Tpebyercsa npous-
BECTU «BblOOPKY» pasmepoMm 6onee gonyctumoro no tabnuue 17, AOMKHO ObiTb MOMHOCTBIO yAaneHo, a Ha
€ro MecTo BBapeHa «KaTyLuKa».

12.3.26 VicnpaBneHne noaBapKoW OQHOrO M TOrO XXe MecTa CBapHbIX coeguHeHun Tpybonposogos |,
Il n lll knaccoB OTBETCTBEHHOCTM AonyckaeTcs He 6onee Tpex pas. KonnyectBo vucnpaeneHun B Tpybonpo-
Bogax |V knacca OoTBETCTBEHHOCTU He pernameHTupytoT. OfHON noABapkon AedEeKTHOro y4acTka siBnsieTcs
OOHOKpaTHOe 3anofiHeHne pasfernku no ceveHuto waa. CBapKy ABYXCTOPOHHEN BbIBOPKM LLIBA HYXXHO cyUTaTb
O[IHOW NOABapKOW.

12.3.27 VcnpaBneHHble WBbI crieayet NOBTOPHO KOHTPONMPOBATb B COOTBETCTBMU C TpeboBaHUsiMu
KOHCTPYKTOPCKOWN JOKYMEHTauMu Ha u3genve n HacTosiLero ctaHgapra.

12.3.28 YcTpaHeHue HennoTHOCTEN B CBAPHbIX COeQUHEHNSIX NOAYEKAHKOW 3anpeLLaeTcs.

12.3.29 MexaHn4yeckune CBONCTBA CTbIKOBbIX CBAPHbIX COeANHEHU TpybonpoBOAOB AOMKHbI ObITh NOA-
TBEPXAEHbl pedynbraTamn MexaHU4eCckUX UCMbITaHUN KOHTPOSbHbIX CBAPHbIX COEAVHEHN B COOTBETCTBUM C
TpeboBaHusmun FOCT 6996.

12.3.30 KoHTponbHble CBapHble coeanHeHUs HeobXoanuMO CBapuBaTb Ha MApPTUIO OQHOTUMHbIX MPOU3-
BOACTBEHHbIX CTbIKOB. B mapTuio BXoAAaT cBapeHHble B CPok He Bonee Tpex mecsiueB He 6onee 100 ogHo-
TUMHBIX CTbIKOBbIX COEAMHEHUI ¢ HOMUHanbHbIM agnameTtpom DN < 150 unu He Bonee NATUAECATU CTbIKOB C
DN = 175.

OQHOTUMHBIMU ABMSIIOTCA COEAMHEHUSA U3 cTanen O4HON MapKK, BbIMOMHEHHbIE O4HUM CBapLMKOM, NO
eQNHOMY TEXHONMOrMYeCKOMY NPOLIeCCy v OTnMYatoLmecs no TonwmHe cTeHkn He 6onee yem Ha 50 %.

O[HOTUMHBIMU MO HOMWHANbHOMY AnameTpy saBnsTca coeguHerus: DN ot 6 go 32, DN ot 50 go 150,
DN = 175.

Tabnuua 17 — JonycTumble pasmepbl BbIOOPKY Nocne yaaneHns AedekToB B CBapHbIX LWBax TpybonpoBogos

my6uHa BbIGOPKK, Y% OT HOMUHAMBHON TOMLLUMHBLI CTEHKN TPY6 CyMmapHas NpoTshKeHHOCTb BblIBOPKYM, % OT HOMUHANBLHOIO
UMK pacyeTHOro CeYeHUs LWBa Hapy>XHOro nNepumeTpa CBapHOro COeANHEHUs

[ns Tpy6onpoBoaos. | knacca OTBETCTBEHHOCTU

15 1 meHee He HopmupyeTcsa
Bonee 15 go 30 BkNOYNTENBHO Lo 35
Bonee 30 go 50 BKMOYMTENBLHO Lo 20
Bonee 50 Ho 15
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my6uHa BblbopkK, % OT HOMUHANBHOW TOMNLWMHBI CTEHKU TPY6
WIN PacYETHOro CeYeHus LWwea

CymmapHas NpoTSXXEHHOCTb BbIOOPKK, % OT HOMUHaNBLHOrO
Hapy>XHOro NepumeTpa CBapHOro COeAUHEHNS

[Ons Tpy6onpoBogos |l knacca oTBETCTBEHHOCTU

25 n meHee He HopmupyeTtca
Bornee 25 go 50 BKNOYUTENBHO 0o 50
Bornee 50 Lo 25

[ns Tpy6onposoaos Il knacca oTBETCTBEHHOCTH
30 n meHee He HopmupyeTca
Bonee 30 go 50 BknOYUTENBHO 0o 50
Bonee 50 [o 35

12.3.31 Yuncno KOHTPOMbHbIX CBApHbIX COEAVHEHU A5l NPOBEAEHUS MEXaHUYECKUX UCTbITaHUA U Me-
Tannorpaguyecknux ccrnenoBaHuii OMKHO COOTBETCTBOBATL yKka3aHHOMY B Tabnuue 18.

Tabnunuya 18 — Yncno KOHTPOMbHbLIX CBAPHbIX COEANHEHUI

HomuHanbHbI anameTtp Tpybebl, DN

YMcno KOHTPOSbHbIX COeaANHEHUI

OT1 6 no 32

4

Ot 50 go 150

2

Ot 175 v 6onee

1

[Mpn HeObXx0QUMOCTM NPoOBEeAEeHUS UCTIbITAHUIA Ha cTonkoCcTb Kk MKK gorkHbl ObiTb CBapeHbl Ha ABa CO-
eauHeHns 6onblue, Yem ykasaHo ansa DN 6—32, n Ha ogHo coeguHeHue 6onblue ana DN = 50. MNMpu gnametpe
Tpy6 DN = 450 gonyckaeTcsi cBapuBaTh KOHTPOSIbHbIE CBApHble COeQUHEHWS U3 MNACTUH.

12.3.32 W3 KOHTPOInbHbIX CBAPHbLIX COEAUHEHWI HEOOXOAMMO U3roTaBnmBaTb 06pa3sLbl 4N criegyLwmnx

BWAOB UCMbITAHUN:

Ha cTaTuyeckun usrm6 — asa obpasua;

Ha cTaTuyeckoe pacTskeHune npu Temnepatype nntoc 20 °C — gBa obpasua;

Ons metannorpaduyecknx nccnegoBaHnii — Aea obpasua (no TpeboBaHuIo NpoekTa);

- AN ucnbiTaHum Ha cTonkocTb K MKK — yeTbipe o6pasua (no TpeboBaHuio npoekTa).
12.3.33 O6pasubl Heobxoaumo Bbipe3aTb B cootBeTcTBMM ¢ TOCT 6996 meTogamu, He N3MEHSLLNUMU
CTPYKTYpPY M MexaHu4yeckve CBONCTBa MmeTanna. He gonyckaercsi npyMeHeHve npaBku 3aroToBok obpasuos

KaK B XOINMOAHOM, TaK U B ropsA4YemM COCTOAHUSAX.

Tabnunuya 19 — MuHUManNbHbIE HOPMbI MEXaHUYECKMX CBOMNCTB CBAPHbLIX COEQUHEHWI

MuHUManbHbIe HOPMbl MEXaHUYECKUX CBOWMCTB CBapPHbIX COeAUHEHWUI Ans cTanen

HaumeHoBaHue nokasarens
yrmepoancTbix

HU3KONermpoBaHHbIX

ayYCTEeHUTHbIX
MapraHueBOKPEMHUCTbIX

BpemeHHOe conpoTuBne-
HWe paspbiBY Npu TeMnepa-
Type nntoc 20 °C

He HuXe HKHEro 3Ha4eHnss BPEMEHHOTO COMPOTUBIEHUS pa3pbiBy OCHOBHOIO MeTanna
no ctaHgapty unu TY Ana gaHHOW Mapku ctanm

MuHManbHbIA yron naru-
6a, rpagycoB, Npu TONLWUHE

He 6onee 20 Mm 100

6onee 20 mm 100

80 100
60 100
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MwuHUManbHble HOPMbl MEXaHUYECKUX CBOWCTB CBAPHbIX COEAUHEHUI ANs cTanen

HaunmeHosaHune nokasartens ebORCTL HU3KOMErMPOBAHHBIX R
y poA MapraHueBOKPEMHUCTbIX Y
TBepoocTb MeTanna Lwea
CBapHbIX coeaunHeHun HB, — — 200
He Bonee

MpumeyvyaHus

1 lNMokasaTenu MexaHUYecKux CBOMCTB CBAPHbIX COEAMHEHWI MO BPEMEHHOMY COMPOTUBEHUIO Pa3pbIBYy U Yriy
n3rnba onpeaensioT Kak cpeaHee apudMeTUYecKoe pe3ynsTaToB UCTbITaHWU OTAenbHbIX 06pa3suos. O6wuii pedynstat
NPU3HaKT HEYAOBNETBOPUTESNbHbBIM, €CrK XOTSA Obl 0OANH 13 06pa3LoB Nokasarn 3Ha4yeHue BPEMEHHOTO COMPOTUBIIEHUS
pa3pbiBy 6onee Yyem Ha 7 % u yrna u3rnba 6onee yem Ha 10 % Hwxe HOPM, yKasaHHbIX B Tabnuue.

2 Bugbl UCMbITaHUIA U rapaHTUPOBaHHbIE HOPMbI MEXaHUYECKUX CBOWCTB N0 BPEMEHHOMY COMPOTUBIIEHMIO pas-
pbIBY CTbIKOBbIX CBapHbIX COeAVHEHUI TUMa «JIUCT + Tpybay, «MOKOBKa + MOKOBKa», «MOKOBKa + Tpyba» AOMmKHbI COOT-
BETCTBOBaTb TpebOBaHUAM, NPeAbABNSEMbIM K MaTepranam ¢ 6onee HU3KMMU NokasaTensiMm MexaHU4eCKUX CBOMCTB.
[Ina Takux cBapHbIX COeaVHEHNI yromn narnba JomkeH ObiTe He MeHee:

- 70° onsa yrnepoancTbix cTanen ayCTeHUTHOrO Kracca,;

- 50° AN HU3KONErnpoBaHHbIX MapraHLEeBOKPEMHUCTLIX CTanen;

- 30° ans BbICOKONErMpoOBaHHbIX cTanen heppuTHOro Knacca.

3 KoHTpornb MexaHu4eckux CBOWCTB, @ Takke MeTannorpaduyeckoe nccnegoBaHue Unu UCnbiTaHUe Ha CTOW-
kocTb kK MKK 06pasLoB aTux coeaMHeHU npegycmaTpmuBaeTt pa3paboTunk TEXHUYECKOW JOKYMEHTaUUK.

12.3.34 VcnblTaHue Ha cTaTU4YecKkoe pacTsKeHue CTbIKOBbIX coeauHeHun Tpyd DN < 50 moxeT ObiTb
3aMEHEHO VCMbITAHWEM Ha PacTSXKEeHNE CTbIKOB CO CHATbIM YCUNEHMEM.

12.3.35 VcnbiTaHne Ha cTtaTuyeckuin narnb cBapHbIX COEAUHEHUI TPYO C HOMMHAmbHBIM OMAMETPOM
DN < 50 MoxeT 6bITb 3aMEHEHO UCMbITAHWEM CTbIKOB Ha CMMOLLINBAHKE.

12.3.36 PesynbraTbl MeXaHU4YEeCKMUX UCTbITAHUA CBAPHbIX COEAMHEHWUI OOIMKHbI YOOBNETBOPATL Tpebo-
BaHuAM Tabnuubl 19 n TOCT 34347.

12.3.37 B pa3HOpOAHbIX COEAMHEHUSAX MPOYHOCTb OLIEHMBAIOT MO CTanu ¢ 6onee HU3KUMU MexaHuye-
CKMMM CBOMCTBaMu, a yron unarnba — no MeHee nNnacTU4HOM ctanu.

12.3.38 lpu npoBegeHnn metannorpaduyeckux ncenegoBaHun (no TpeboBaHUIo NpoekTa) onpeaens-
0T Hanu4yme B CBapHOM COeANHEeHUW HeoMnyCTUMbIX AedeKTOB 1 COOTBETCTBME (DOPMbI U pa3MePOB CBapHOro
wBa TpeboBaHuam HA.

12.3.39 KayecTBO CBapHbIX COEAMHEHUI MO pe3ynbTatam ucnbliTaHu Ha ctorkocTb K MKK (no TpeboBa-
HWIO MPOeKTa) NPU3HaIT YAOBMNETBOPUTENbHBLIM, ECNIN pPe3ynbTaThl UCTbITAHUI COOTBETCTBYIOT TpeboBaHMAM
FOCT 6032 no CTONKOCTM NPOTUB YKa3aHHON KOPPO3uu.

13 Tpe6oBaHuUsA K UCNBITAHUIO U NPUEMKEe CMOHTUPOBaHHbLIX TPy60NpoBOaOB

13.1 O6wme TpeboBaHUSA

13.1.1 Bce TpybonpoBoabl, Ha KOTOpble PacrnpoCTPaHAETCA HACTOSLWMI CTaHAApPT, Nocne OKOHYaHUS
MOHTaXHbIX U CBapOYHbIX paboT, TepmoobpaboTku (Npy HEOOBXOAMMOCTU), KOHTPOMSA KayecTBa CBapHbIX CO-
eQVHEHU HepaspyLluawuMmM MeTogamm, a Takke nocrne YCTaHOBKM M OKOHYATENbHOrO 3akpenneHust Bcex
ornop, NoABECOK (MPYXUHbI MPY>XUHHBIX OMOP U NOABECOK HA Nepuos UCNbITaHWA AOIMKHbI ObITb PasrpyXeHbl)
1 ohopMINeHNst OKYMEHTOB, MOATBEPXKAAKLLNX KAYECTBO BbIMOMHEHHbIX paboT, NoABepraT HApy>XHOMY OC-
MOTPY, UCMbITAHUIO HA NPOYHOCTb U MIIOTHOCTb, U MPU HEOBXOANMMOCTU — OOMNOMHUTENBHBIM UCTIBITAHUAM Ha
repMeTUYHOCTb C onpeaeneHnemM nageHns gaBneHns.

13.1.2 Bug vcnbiTaHusi (Ha NPOYHOCTb U MIOTHOCTb, AOMOSIHUTENbBHOE UCMNbITAHWE HA FTePMETUYHOCTb)
1 BEMWYUHY MCMbITATENbHOIO AABMEHUS YKasbiBalOT B MPOeKTe Ana kaxaoro Tpybonposoga. B cnyyae ot-
CYTCTBMS YKasaHuii 0 crnocobe UCMbITaHUS U BENUYMHE UCMbITAaTENbHOrO AaBrneHust cnocob UcnbiTaHust co-
rNacoBbIBAKT C 3aKa34YMKOM, @ BEMUYMHY AaBMEHWUst UCTbITAHUS MPUHMMAIOT B COOTBETCTBUM C HACTOSILLUM
CTaHOapToOM.

13.1.3 WcnbiTaHusa Ha NPOYHOCTb M NITIOTHOCTb NPOBOAAT OAHOBPEMEHHO.
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13.1.4 HapyxHbIi ocMOTp Tpy6onNpoBoOAa MMEET Liernbio MPOBEPKY rOTOBHOCTY €ro K MPOBEAEHUIO UCTbI-
TaHui. [pn Hapy>XHOM OCMOTpe NPOBEPSOT: COOTBETCTBME CMOHTMPOBAHHOrO TpybonpoBoaa NpoeKTHON Ao-
KyMeHTauuu; NpaBUibHOCTb YCTAHOBKN 3aMOpPHbIX YCTPONCTB, NErkoCTb UX 3aKpbiBaHUS U OTKPbIBaHWS; yCcTa-
HOBKY BCEX NMPOEKTHbIX KPEMMEHUIN N CHATUE BCEX BPEMEHHbIX KPEMMEHUN; OKOHYaHUe BCeX CBapO4HbIX pabor,
BKItOYasi BPe3KM BO3AYLLUHWKOB M ApeHaxew; 3aBeplueHne pabot no TepmoobpaboTke (mpu HeobxogumocTw).

13.1.5 WcnbiTaHuio, Kak NpaBuso, nogsepraroT Becb Tpy6onpoBoa NOMHOCTLI0. [lonyckaeTcs NpoBOANUTb
ucnbiTaHne TpybonpoBoaa OTAENbHbIMU y4acTKaMu, Mpu 3TOM pa3buBKy Ha y4yacTKu MPOBOAUT MOHTaXKHas
opraHv3auus rno CorrnacoBaHuIo C 3aKa34nKOM.

13.1.6 lNpu ucnbiTaHUM Ha NMPOYHOCTb U MIIOTHOCTb UCMbITbIBAEMbIA TPybONpoBoa (y4acTok) OOMmKeH
ObITb OTCOEAMHEH OT annapaTtoB 1 Apyrux TpybonpoBoaoB 3arnyLkaMu. [pu HEBO3MOXHOCTU OTCOEANHEHNS
TpybonpoBoga oT annapara criegyet yuuTbiBaTh TpeboBaHus 4.2.

13.1.7 lMepen npoBedeHWEM WCMbITAHUA Ha MecTe perynupyloLwmx KrnanaHoB U U3MEpPUTENbHbIX
YCTPOWCTB AOMKHbl ObiTb YCTAHOBMEHbl MOHTaXHble KaTyLUKW; BCE BPE3Ku, wTyLlepa, 000bIWKMA AN KOHT-
POnbHO-U3MEPUTENbHbBIX NPUBOPOB AOMKHbI ObIThb 3arnyLLUEHbI.

13.1.8 MecTa pacnonoxeHus 3arfyllek Ha BpeMs NpPOBEAEeHUS UCMbITaHUS AOIMKHbI ObiTb OTMEYEHbI
npegynpeguTenbHbiMU 3Hakamu; npebbiBaHue nogert Nobnns3ocTn He JonycKaeTcs.

13.1.9 [ns KOHTPONs AaBreHusl cnegyeT NPUMEHSITb MaHOMETPbl MO0 OUCTaAHUMOHHbIE CpeacTBa Us-
MepeHuii, MeroLLne OQUHAKOBYIO TOYHOCTb BO BCEM AMana3oHe U3MEepeHusi N OgMHaKoBble Npeaerbl u3Me-
peHus. [lonyckaeTcs NpUMEHsiTb MaHOMETpPbI (AUCTaHUMOHHbIE NpuBopbI Knacca ToYHOCTH He Bonee 1,5) npu
YCINOBUW, YTO KOHTPONUPYEMbIE 3HAYEHUSA AaBNEeHUN AOMKHbI HAXOAUTLCS B Mpeaenax BTOPON TPeTH LwKanbl
nokasaHu maHomMmeTpa (npegenbHoe AaBneHne MaHOMETPOB AOIMKHO COCTaBMASATb OKOMNO 4/3 OoT ncnbiTatens-
Horo gaenexus). Npu namepeHun gaBneHns ByMs MaHOMeTpamMu OQUH AOMKEH OblTb KOHTPOMbHbLIM.

13.1.10 OguH maHoMeTp (AMCTaHUMOHHBIN NpMbOopP) yCTaHaBNMBaIOT Y ONPECCOBOYHOrO arperarta nocne
3anopHon apMaTyphbl, Apyrol — Ha BO34yLUHUKe B Touke TpybonpoBoaa, Hanbonee yganeHHow oT onpecco-
BOYHOrO arperara.

13.1.11 PaspeluaeTtcs npoBOAUTb UCMbITAHUSA C HAHECEHHOW TEMNIOBOW U aHTUKOPPO3NOHHOW M30Ns-
unen TpybonpoBoaoB 13 6eCLIOBHbIX TPYD Mnv 3apaHee U3roToBMEHHbIX Y UCMbITaHHbIX ONTIOKOB (HE3aBUCUMMO
OT MpUMeHsieMbIX Tpy6) Npu ycrnoBuu, YTO CBapHble MOHTaXHble CTbIKM U (dnaHueBble coeauHeHus ByayT
UmeTb JOCTYN ANs OCMOoTpa.

13.1.12 VcnbiTaHWe Ha NPOYHOCTb M NIOTHOCTb TPyOoNpoBO4OB C HOMUHAanNbHLIM AasneHveM PN < 100
MOXeT ObITb rMApaBNMYECKUM UK NHeBMaTnyeckuM. Kak npaBuno, ucnbitaHue npoBOASiT rMAPaBUYECKUM
cnocobom.

3amMeHa rugpaBnuyYeckoro UCMbITaHUSA Ha NHEBMATUYecKoe AOMNycKaeTcs B criedyoLwmx cnyyasax (peko-
MeHAyeTCs NPOBOAUTb C KOHTPOMEM METOAOM aKyCTU4ECKON AMUCCUM):

a) ecrnin HecyLas CTpouTenbHasi KOHCTPYKLMSA UMY ONOPbl HE pacCcyYnTaHbl Ha 3anonHeHne TpybonpoBo-
[a BoJown;

6) Nnpn Temnepartype okpyxatoLero Bo3ayxa Hmke 0 °C 1 onacHOCTU NpoMep3aHns OTAENMbHbIX Yy4acTKOB
TpybonpoBoaa;

B) €CNU NPUMEHEHME XNAKOCTY (BOAbl) HEAOMYCTUMO, Ha 3TOT BUA UCTNbITAHUI pa3pabaTbiBaloT UHCTPYK-
umio no 13.1.19.

McnbiTaHne Ha NPOYHOCTb U MAOTHOCTb NHEBMATUYECKU C 06a3aTenbHbIM KOHTPONeM METOAO0M aKyCTu-
YeCKOW aMUCCUN MPOBOASAT:

a) ans TpybonpoBoAOB, PacMoNOXEHHbIX B AEVCTBYIOLNX Lexax;

6) ansa Tpy6onpoBoAoB, pacnonoXeHHbIX Ha acTakagax, B KaHanax unu oTkax pagom ¢ AeCTBYOLWUMN
TpybonpoBogamu;

B) Npwv ucnbiTatensHom gasnexHun meHee 0,4 Mla, ecnu Ha Tpyb6onpoBogax ycTaHOBNeHa apmarypa u3
Ceporo yyryHa.

13.1.13 WcnbiTaHue Ha MPOYHOCTb U NNOTHOCTL TPYBONPOBOAOB HA HOMUHanNbHOe AasneHue PN cBbiwe
100 cnepyeT NpoBOAMTL rMAapaBnuyeckum cnocobom. B TexHuyeckn 060CHOBaHHbIX cryyYasx ans Tpybonposo-
0oB Ha HomuHanbHoe aasneHne PN go 500 gonyckaetcs (Mo cormacoBaHuio ¢ HAaA30PHBIMY OpraHaMu) 3ameHa
rMAPaBNMYECKOro UCMbITaHNS Ha MHEBMATUYECKOE NPU YCNOBUM KOHTPOMS 3TOrO UCNbITaHUs MeTogom AD.

13.1.14 Tlpn cCOBMECTHOM MCNbITaHUM 0OBSA304YHbIX TPYOONPOBOAOB C annaparamu BenuM4uHy AaBneHus
npv ucnbiTaHny TpyboNpoBOAOB HA MPOYHOCTb U MMOTHOCTbL (40 GnvXkanwen oTKMYaLWen 3aaBuXKK) cre-
AyeT NpUHMMaTh Kak Ansa annapara.

Tpy6onpoBoabl, KOTOPble NOABEPraloT UCMbITAHWIO HA MPOYHOCTb M MIIOTHOCTb COBMECTHO C APYrnM 060-
pyAOBaHUEM, AOMKHbI ObiTb MCMbITAHbI C YYETOM AaBMeHUst UCnblTaHUs aToro obopygoBaHus.
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13.1.15 Kopotkue (go 20 m) orBogsime TpybonpoBoabl OT NPeAOXpPaHUTENbHbBIX KlanaHoB, a Takke
CBeYy OT annapaToB U CUCTEMbI, CBSA3aHHbIE HEMOCPEACTBEHHO C aTMOCHEPON, UCMbITAHUIO, KaK NPaBuIo, He
noanexar.

13.1.16 lNogyekaHka CBapHbIX LIBOB 3anpeLyaercd. YcTpaHeHne 4edeKTOB BO BpeMS HaXOXAeHUs Tpy-
6onpoBoaa noA AaBneHueMm He paspeluaeTcs.

13.1.17 Tpu npoBegeHWN UCNbITaHW OOHapYyXeHHble AedEeKTbl OMKHbI ObiTb YCTPaHEHbI, @ UCMbITa-
HWSI MOBTOPEHDI.

13.1.18 O npoBegeHun ncnbiTaHn TpybonpoBoAoOB HEOBXOAMMO COCTaBNATL COOTBETCTBYHOLUNE AKTbI.

13.1.19 TlMHeBmaTnyeckmne mncnbitanms cornacHo 13.1.12, 13.1.13 cnenyet NnpoBOAWUTbL MO UHCTPYKLUW,
copepxallent MeponpuaTUs, UCKIoYatoLWwme BO3MOXHOCTb paspyLUeHnsl Tpy6onpoBoAoB B Criydae NosiBreHus
KpuTuyeckoro AQ-curHana. 371a MHCTPYKLMSA NO NPOBEAEHMIO UCMbITaHUMA AOMKHA BbiTb yTBEPXAEHA PYKOBO-
antenem npeanpuaTus (TEXHUYECKUM OUPEKTOPOM) 1 NpeaycMaTpuBaTbh Heobxoamblie Mepbl 6€30nMacHOCTY.

13.2 N'mapaBnu4yeckoe UCMNbITaHME Ha MPOYHOCTb U MNNIOTHOCTb

13.2.1 Tvppaenuyeckoe ucnbiTaHne TpybonpoBoAOB creayeT NPOBOAUTbL MPEUMYLLIECTBEHHO B Tenoe
BpeMS roga fpu MonoXuUTeNbHON TemnepaType OKpyxakuwero Bo3gyxa. [Ana ruapaBnnyeckux MUCnbITaHUn
¢ gasnexHnem go 100 Mla HeobxoAMMO NpPUMEHATb, Kak MpaBuio, Body C TEMMEpaTypon He HWXe MIoc
5 °C u He Bbiwe nntoc 40 °C unu cneumanbHble cMecu. [na Tpyb6onposoaos Bbiwe 100 MIMa (npounsBoacTso
nonuaTureHa) NPMMEeHsIT Ba3envHOBOE Macno, UMetoLlee HelTparnbHble CBOMCTBA MO OTHOLUEHUIO K yrre-
poaucTton ctanu. o cormacoBaHWio C aBTOPOM MPOEKTa BMECTO BOAbl MOXeT ObiTb MCMONb30oBaHa Apyras
XMOKOCTb (HEKOPPO3UHas, HesaoBUTas, HEB3PbIBOOMNAcHas, ManoBsidkasi). PasHOCTb TemnepaTtyp CTEeHKu
TpybonpoBoaa M OKpyKalLero Bo3gyxa BO BPEMsI UCMbITAHUIA He AOIMKHA Bbl3biBaTb BbiMadeHUs Bnaru Ha
cTeHke TpybonpoBoaa.

Ecnu rugpaenuuyeckoe ucnbiTaHve NpOBOAAT Npu TemnepaTtype okpyxatwwero Bosgyxa Hwxke 0 °C,
[AOIMKHbI ObITb NPUHATLI MEPbl NPOTUB 3aMep3aHnst BoAbl U obecrneyeHo HagexXHoe ONnopoXHeHe Tpybonpo-
BOAa.

Mocne oKOHYaHUS rMApPaBAUYECcKOro ucnblTaHMsa TpybonpoBo AoMmKeH BblTb MOMHOCTLIO ONOPOXHEH U
npoayT A0 MOMHOro yAaneHus BoAbl UMM XUAKOCTY.

BenuunHa npobHOro gaBreHusi Ha MPOYHOCTb (rMApaBAVYECKUM WU MHEBMATUYECKUM Cnocobom)
OOMKHa COCTaBnsATb HE MeHee

P.p =1,25P % , HO He meHee 0,2 Mla, (6)

[o]:
rae P — pacyeTHoe fasneHue Tpybonposoga, MMa;
Pnp — npobHoe gaenexue, Mla;
[c],q — Aonyckaemoe HanpsxeHne Ans matepuana Tpybonposoaa npu 20 °C;
[c]; — monyckaemoe HanpspkeHue Ans matepuana Tpy6onposoda Mpy MakcUMarbHOW MOMOXUTENbHOM

pacyeTHoOn Temnepartype.

O
lMpuHUMALOT OTHOLLEHME @, nMewlLliee MeHbllee 3Ha4YeHne ana MmaTepranoB BCEX 3J1IEMEHTOB pr60-

[c];
npoBoaa, paboTatLymx nog aBrneHneM, 3a UCKYeHremM 6onToB (LUNuUMek).
M punmevyaHne — BenuuuHa ﬂpOGHOI’O AaBneHusa OoImKHa ObITb HE Bonee BENMUYUHBDI I'Ip06HOFO aaBneHunsd an-
napartos, ecnm pr60ﬂpOBOJ:l UCNbITbIBAKOT COBMECTHO C annaparamMmu.

13.2.2 B cnyyae ecnu gns obecnevyeHunst ycroBuit MPOYHOCTU Y TEPMETUYHOCTU MPU UCTbITAHNUSIX BO3HU-
KaeT HeobXxoaUMOCTb YBENMYEHNS AnameTpa, Ynucna unm 3ameHsl matepuana 6ontos (wnunek) dnaHueBbixX
COeQIHEHWUN, JOMNYCKAETCS YMEeHbLNTb NpobHOe AaBneHMe A0 MaKCUMarbHOW BENUYMHbI, NPU KOTOPOW BO
BPEMS NPOBEAEHNS UCMbITaHWU obecnevynBaloTCs yCrnoBus NpPoYHOCTU 6oNTOB (Wnunek) 6e3 yBennyeHns nx
anameTpa, ymcna unv 6e3 saameHbl MaTepuana.

13.2.3 Bo Bcex cnyyasax BennymHy npobHOro gasneHus cnegyet NnpuHMMaTh Takon, 4ToObl Makcumarb-
Hble HanpsHKeHUs B CTeHKe TpybonpoBoga npv npobHOM gaBneHumn He npesbiwanu 95 % npegena TekyyecTu
MaTepuana npu Temnepatype UCnblTaHus.

13.2.4 B cny4yae ecnu TpybonpoBoa U ero anemeHTbl paboTalT B AnanasoHe Temnepatyp Monay-
YecTU M JoMycKaemoe HamnpsbkeHue Ons marepuanoB TpyOGOMpoOBOAOB M €ro 3fieMeHTOB Mpu pacyeTHOMn
Temneparype [c]; onpedensoT Ha 6ase npefgena ANUTENbHON MPOYHOCTV WNW Mpeaena nonayvectu, Ao-
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nyckaetcs B popmyne (6) BMecTo [c]; MCMoOnb3oBaTb BENUYMHY [OMYCKAEMOro HanpshkeHus npu pac-
YyeTHoM Temnepatype [c];, Mony4eHHyio TONbKO Ha 6ase He 3aBUCALLMX OT BPEMEHU XapaKTepucTuk (npe-
Jena TeKy4yeCcTU W BPEMEHHOro conpoTuBrieHus), 6e3 yyeta nonsyvyectv W ANUTENbHOW MPOYHOCTU MO
[OCT 34347.

13.2.5 [aBneHue B TpybonpoBoae Npu UCMbITaHUM OOIMKHO yBENMYMBATLCA 40 3HadyeHus okono 50 %
OT YCTaHOBMEHHOIO UCMbITAaTENbHOIO AaBneHusi. 3aTeM JaBrneHne HeobXxoaAnMo yBENMYMBaThL NO3TanHoO npwu-
6nuantensHo no 10 % oT 3agaHHOro McnbiTaTenbHOro AaBneHusa A0 ero 4ocTuxkeHus. TpybonpoBogHasa cu-
cTema JOoShKHa NoaAepXKnBaTbCs NpyU 3TOM UCMbITAaTeNbHOM AaBreHun B TedeHne He meHee 30 muH. 3atem
OaBreHne HeobxoaAMMO YMEHbLUUTb 40 pacyYeTHOro AaBreHusl, 1 BCce NOBEPXHOCTU 3MIEMEHTOB, CBAPHbIX CO-
€OVHEHWI U caMUn CBapHble COeAUMHEHUS] OOMKHbI OblTb MOABEPrHYThl T ATeNbHOMY BU3yarlbHOMY OCMOTPY.
Bo Bpemsi aToro ocmoTpa Ha TpybonpoBoAe AOMKHbI OTCYTCTBOBATL CrieAbl NracTuyeckon gedopmaimn.

MpogomKMTENBHOCTb UCTIBITAHUSA HA MPOYHOCTb M MIOTHOCTL ONPEAENsoT BpEMEHEM OoCcMOoTpa Tpybo-
npoBoAa v NPOBEPKN rEPMETUYHOCTU Pa3beMHbIX COEANHEHWA.

[Mocne oKoHYaHUS TMOPaBMYECKOro UCMbITaHUSA BCe BO3AYLUIHMKM Ha TpybonpoBoae AOMKHbI OblTb OT-
KpbITbl 1 TPy6ONpoBoa [OMKEH ObiTb MOMHOCTLI0 OCBOOOXAEH OT BOAbLI Yepe3 COOTBETCTBYHOLLNE APEHAXMN.

13.2.6 ApmaTypy crnegyeT nogsepratb rmapaBrnyeckoMy UCMbITAHUIO NPOOHBIM AaBNEHNEM B COOTBET-
ctBum ¢ NOCT 356.

13.2.7 Tpwn 3anonHeHun TpybonpoBoga BOOOW BO3A4yX AOMKEH ObiTb yaaneH MomHOCTbiO. [laBneHue
B MCMbITbiIBAEMOM TpybonpoBoae cnegyet nosbiwaTte nnaBHo. CKOPOCTb NogbemMa AaBneHus AormkHa ObiTb
yKasaHa:

- 4na ucnbiTaHua TpybonpoBoga Ha 3aBofe-U3rotoBuTene — B TEXHUYECKOW AOKYMeHTauuuy;

- 4na ucnbiTaHusa TpybonpoBoAa B NpoLecce MOHTaXa — B MHCTPYKUUKU Npou3BoguTenst pabor.

13.2.8 Vicnonb3oBaHue cxaToro Bo3gyxa unuv Apyroro rasa Ans nogbema [aBrieHus He JonycKaeTcs.

13.2.9 lpwu ucnbiTaHun He gonyckaeTcst 06CTykMBaHWE CcTanbHbIX TPYHONPOBOAOB.

13.2.10 PesynbraTbl rMApPaBANYeCcKoro UCNbITaHNs Ha NPOYHOCTb U MAOTHOCTb NPU3HAIOT YAOBNETBOPU-
TernbHbIMU, ECINN BO BPEMS UCMbITAHUS HE BbISIBMIEHbI Pa3pbiBbl, BUAUMbIE AedopmaLmm, NageHne gaBneHus
no MaHOMETPY, a B OCHOBHOM MeTarse, CBapHbIX LWBax, Koprycax apmaTtypbl, pa3beMHbIX COeQUHEHUSIX U BO
BCEX Bpe3kax He 0OHapyXeHbl TeYn 1 3anoTeBaHUs.

13.2.11 OgHOBpEMEHHOE rMApaBINYeCcKOe UCTMbITaAaHNE HECKOMbKMX TPYOONpoBO4OB, CMOHTUPOBAHHbIX
Ha 06X HECYLLNX CTPOUTENBHbBIX KOHCTPYKLMSIX UK 3CTakae, LONyCKaeTcs TONbKO B TOM Criyyae, ecnv 3To
paspeLleHO NPOEKTOM.

13.3 MHeBMaTUYecKoe UCNbiTaHUe Ha NPOYHOCTb U MIIOTHOCTb

13.3.1 lHeBMaTn4yeckoe UCNbITaHWE Ha MPOYHOCTb M MIOTHOCTb MPOBOAAT Ans TpybonpoBogoB Ha
PN < 100 ¢ yyetom TpeboBaHun 13.1.12, a ecnu gaeneHve B TpybonpoBoae Bbille — C y4eToM TpeboBaHun
13.1.13.

13.3.2 BenuuuHy ucnbiTaTenbHOro AaBneHns nNpuH1UmatoT B cootseTctBum ¢ 13.2.1 npu ycnosuu npwm-
HATMSA Mep Mo 3aliuTe nepcoHana u okpyxatowero obopygosaHusa cornacHo 13.3.5, 13.3.7, 13.3.8 1 13.3.10.

13.3.3 B cnyyae ecnu ucnbitaHusi He 6biny npoBeaeHbl cornacHo 13.3.2 unu oHM HEBO3MOXHbI, AaBne-
HUe NHEeBMAaTUYECKOro UcnbiTaHus AOMKHO cocTaensaTb 110 % oT pacyeTHOro gaBneHus.

13.3.4 HeBMaTu4yeckoe ncnbiTaHne crnegyeTt NPOBOAUTL BO3AYXOM UMN UHEPTHLIM ra3oMm.

13.3.5 Ocoboe BHUMaHNe HeobXoaUMO yaenuTb TakuM hakTopam Kak:

a) pacnonoxeHve TpybonpoBOAHON CUCTEMbI OTHOCUTENBHO APYrMX 34aHWI, JOPOr U Y4acTKOB, OTKPbI-
TbIX ANS nogewn 1 Bcero Apyroro o60pyaoBaHus U KOHCTPYKUWIA;

6) nogaepxaHne BO BPeMS UCMbITAHUMA CaMbiX CTPOTMX CyLLECTBYIOLMX Mep 6e30nacHOCTU U rapaHTui
TOro, 4YTO TONbKO MEepPCOoHar, y4acTBYOLWMUIA B UCTIbITAHUAX, UMEET AOCTYN K y4acTKy UCMbITaHWUI, @ panoH, He-
nocpeacTBEHHO NpuneralLni K 30He UCNbITaHWI, JOMKEH ObiTh 3aKpbIT U 06ecnevyeH npegynpexaanLwumm
3HaKamu, NPMMEHSeMbIMU 41151 ONACHbIX Y BPEAHbIX 30H;

B) NpoBeAeHMe HepaspyLualoLLero KOHTpons nepea nHesMmoucnbeiTaHnem B o6beme 100 % npogonbHbIX
wBoB. HeobxoaMmMo BbINMOMHUTL TaKXe YNbTPa3ByKOBOW KOHTPOrb B o6beme He meHee 10 % Ansa Bcex Konb-
LeBbIX LLUBOB, BKIKOYas BCE CTbIKOBbIE COeQUHEHMST paccMaTpuBaemMoro Tpybonposoaa;

r) NoOAAepXaHue TeMmnepaTypbl UCMIbITAHUA HE MeHee 4YeM Ha 25 °C Bbllwe TemnepaTtypbl XpPYynKoro ns-
noma matepuanoB Tpybonposoaa.
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13.3.6 lNpun nHeBMaTU4eCcKoM ucnbiTaHUn TpybonpoBo4OB Ha MPOYHOCTb U NIIOTHOCTbL MOABEM AaBrne-
HWUS criegyeT BECTU MMaBHO, CO CKOPOCTLI, paBHOM 5 % oT Pnp B MUHYTY, HO He Bonee 0,2 MlNa B MUHYTY, C
nepvogmyeckuMm ocmMoTpoM TpybonpoBoga Ha criegyroLlmnx aranax:

- npuv pacdeTHoM gasneHun o 0,2 MIMNa ocmoTp npoBoaAT npu AaeneHunn, pasHom 0,6 npobHoro aas-
NEeHUs1, N NPU pacyeTHOM [aBeHuu;

- npu pac4yeTHoMm gaenexuu Bbiwe 0,2 MIMNa ocmoTp npoBogaT npv AasneHuun, pasHom 0,3 u 0,6 npo6b-
HOrO JaBMEHUs, U NPU PacYeTHOM [aBIeHUMN.

Bo Bpemsi ocMOTpa nogbem AaBneHust JOmKeH ObiTb NpuocTaHoBneH. [pu ocmoTpe obCcTykuBaHue Tpy-
6onpoBoaa, Haxo4sILLEerocsi No4 AaBrneHneMm, 3anpeLlaeTcs.

MecTa yTeuku onpegensioT no 3ByKy NpOCayYnBaloLLErOCs BO3ayxa, a Takke Nno ny3bipsam npy NOKPbITUN
CBapHbIX LWBOB, (hbraHuUeBbIX N APYrMX COEAUHEHUA MbINTbHOW 3MYIbCUEN U APYTMMU METOAaMMU.

[edekTbl yCTPaHAIT TONbKO NPU CHWXKEHWUM AaBNEHNUst 4O HYMNS U OTKITIOYEHUN KoMIpeccopa.

13.3.7 Ha Bpems npoBegeHWsi MHEBMATUYECKUX UCTbITAHUI HA MPOYHOCTb Kak BHYTPWU NMOMELLEHNI, Tak
N CHapyxu AOmkHa ObiTb YCTaHOBMEHa oxpaHsemasi (oxpaHHas) 3oHa. MuHMManbHoe paccTosiHMe OT Kpas
30HbI A0 TpybonpoBoAa AOMKHO COCTaBMnATb He MeHee 25 M Npu Haa3eMHoM npoknagke Tpybonposoaa v He
MeHee 10 M npu noa3emHon. paHnLbl OXpPaHHOW 30HbI criefyeT oTMeYaTh dnaxkamu.

13.3.8 Bo Bpemsi nogbemMa faeneHus B TpybonpoBoge 1 npy 4OCTMXKEHUN B HEM UCMbITATENbHOMO AaB-
NeHUs Ha NPOYHOCTL NpebbiBaHME N0AEN B OXpPaHHOM 30He 3anpeLlaeTcs.

OkoH4aTenbHbIM 0OCMOTpP TpybonpoBoga paspellaeTrcsa no nctedeHnm 10 MMH NuWwb Nocne Toro, Kak uc-
nbiTatenbHoe AasneHne OyoeT CHUWKEHO Ao pacyeTHoro. OCMOTP OOMKHBI MPOBOAUTL CleLManbHO BblAeMneH-
Hble NS 9TON Lenu n NPOUHCTPYKTMPOBaHHbIE Nnuua. Haxoantbcs B OXpaHHOW 30He KOMY-nnbo, Kpome aTux
nuy, 3anpeLaeTtcs.

13.3.9 Komnpeccop 1 MaHOMETpbI, UCMOMb3yeMble NPy NPOBEAEHUN MHEBMATUYECKOIO NCMbITaHUS TPY-
60npoBOAOB, AOMKHbI ObITb PACMONOXEHbl BHE OXPAHHOW 30HbI.

13.3.10 [nsa HabnogeHus 3a OXpaHHOM 30HOM YCTaHaBMMBAKT cneunarnbHble NocTbl. Yncno noctos Ans
Hapy>XHbIX TPyOONpPOBOAOB ONpeAensaioT u3 pacyeta oamH noct Ha 200 m anuHbl Tpybonposoaa. B octanbHbIx
Crny4asix YNCrio NOCTOB OMNPEAENnsoT UCXOASt U3 MECTHbIX YCIOBUIA, C TEM YTOObI OXpaHa 30Hbl Oblnia HageXHOo
obecneyeHa.

13.4 MNpombiBKa u npoayBKa Tpyb6onpoBoaa

13.4.1 TpybonpoBoabl cregyeT NpoMbiBaTh UMY NPOAYBaTh B COOTBETCTBUM C YKa3aHUSMU NpoekTa.

MpOMbIBKY MOXHO MPOBOAUTL BOAOWN, XMMUYECKUMUN peareHTamu 1 ap.

MpogyBKy MOXXHO MPOBOAUTL CXaTbiM BO34YXOM, NAPOM UMM UHEPTHLIM ra3oMm.

[MpombiBKYy, NpogyBKy TPy60NpoBOAOB CreayeT NpoBOAUTL NO cneunanbHO pa3paboTaHHON cxeMe.

Mpu npoBeaeHUy NPOMbIBKM (MPOAYBKW) B 3MMHEe Bpems HEO0BX0AMMO MPUHMMAaTh Mepbl NPOTUB MPO-
mMep3aHusi Tpybonposoaos. O npoBeAeHUN NPOMbIBKU Y NPOAYBKY COCTABSIOT akKT.

13.4.2 MNpombiBKY HEOBXO0AMMO NPOBOAMUTL CO ckopocTbto oT 1 go 1,5 m/c.

lMocne npombiBKM Tpyb6onNpoBoa AOMKeH ObiTb NOMHOCTBLIO OMOPOXHEH U NPOAYT BO3AYXOM UMW UHEpPT-
HbIM rasom.

13.4.3 lNpoayBky Tpyb6oONpoBOAOB crieqyeT NPOBOAUTL NOA AaBNEHWEM, paBHbIM paboyemy, HO He 6o-
nee 4 MMa. Mpoagyeky Tpy6onpoBoaos, paboTawwmx noa n3bbiTouHbIM AaBrneHunem go 0,1 MlMa, nnu Baky-
yMOM, crieqyeT NpoBoAnUTL Mo AasneHnem He 6onee 0,1 Mla.

13.4.4 TpoJomKMTEenNbHOCTb NPOAYBKM, ECMW HET CneunarnbHbIX yKa3aHuin B MpOeKTe, JOMKHa COCTaB-
natb He meHee 10 MuH.

13.5 [JononHuTenbHble UCTIbITAHUSA Ha repMeTUu4HOCTb

13.5.1 TpyGonpoBoabl MOMUMO OBbIYHBIX UCTBITAHWIA HA MPOYHOCTL M MIOTHOCTL CreayeT noaBepraTb
LOMOMHUTENIbHOMY MHEBMATUYECKOMY WCMbITAHUIO HA TEPMETUYHOCTb C OonpeaerieHneM NageHus faBrneHus
BO BPEMS WCMbITaHUS.

Heob6xoaMMOoCTb NpoBeAeHUs! AOMOMHUTENbHbLIX UCMbITAHUIA HA TePMETUYHOCTb ApYrMX Tpy6onpoBoaos
YCTaHaBMUBAIOT MPOEKTOM.

Tpy6onpoBoabl, Haxoasawmecs B 06BS3Ke TEXHONOrMYECKOro 060pyaoBaHus, cneayeT UCTbITbIBaTb CO-
BMECTHO C 3TUM 060pyA0BaHUEM.

13.5.2 [ononHuTenbHoe UcnbiTaHWe Ha repMEeTUYHOCTL NMPOBOAST BO34YXOM WUMU MHEPTHLIM rasoM Mno-
crne 3aBepLUeHNsl UCMbITaHWI Ha NPOYHOCTb U NIIOTHOCTL, MPOMbIBKY U NPOAYBKY.
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13.5.3 [lononHuTenbHoe UCMbiTaHNe Ha repMeTUYHOCTb NPOBOAAT AaBreHueMm, paBHbIM paboyemy, a
Ons BakyyMHbIX Tpyb6onposogos — gasnexvem 0,1 MlMa.

13.5.4 TNpogomKMTENbHOCTb AOMNOMHUTENbHBIX UCMbITAHUA HEeOBXOAMMO yKasbiBaTb B MPOEKTHOM A0-
KyMeHTaumm Ans kaxxgoro Tpybonposoaa, nognexaliero UCnblTaHuo.

13.5.5 Pesynbrathl 4ONOMHUTENBHOMO NHEBMATUYECKOTO UCMbITAHWUS HA FrePMETUYHOCTb CMOHTUPOBAH-
HbIX TEXHOINOrMYeCckMx TpybonpoBoAOB, NPOLLELWNX PEMOHT, CBA3aHHbIN C pa3bopKon Unmu cBapkon, npusHa-
0T YAOBNETBOPUTENbHBIMU, ECMN CKOPOCTb NageHus AasneHus okaxercsa He 6onee 0,1 % 3a 1 u.

CkopocTb NageHus gasneHus ansa TpybonpoBoAoB, TPaHCNOPTUPYIOLWMX BELeCcTBa APYrMX rpynn, ycTta-
HaBNMBaT NPOEKTOM.

OTM HOpPMbI OTHOCSITCS K TpyBonpoBogam BHYTPEHHUM AuaMeTpoM A0 250 MM BKITHOYUTENBHO.

Mpu ucnbiTaHun TpybonpoBogos 66NbLINX AnamMeTpoB HOPMbl MaAeHUs AaBMEeHUs B HUX onpegensior
YMHOXEHWEM NpyBEAEHHbIX BENUYMH, yKa3aHHbIX B popmyne (5), Ha nonpaBoYHbIN KO3 DULNEHT, pacCumTbI-
BaeMbIin No popmyne

250
Dy,

roe DBH — BHyTpeHHMVI onamMeTp UCnbiTbiIBAEMOTI0o pr60nposona, MM.

. (7)

Ecnv ncnbiTbiBaeMbin Tpy60npoBOg COCTOUT U3 y4ACTKOB pa3nuyHbIX AUAaMETPOB, CPEAHUIA BHYTPEHHUIA
AnameTp ero onpeaensioT no popmyne

(D&Ly + DaxLy + ... + D?xL,)
{(DyxLq + Doxly + ... + DpxL,) ’

roe D1, D2, Dn — BHYTPEHHUI ANaMETP y4acTKOB, M;
L1, Lz, Ln — [OnNuUHbI y4acTkoB TpybonpoBoaa, COOTBETCTBYHOLLME YKA3aHHbIM JUaMeTpaMm, M.

(8)

D=

MapeHve paBneHnsa B TpybonpoBoae BO BpeMs UCMbITAHUSA €ro Ha repMeTUYHOCTb OnpeaenstoT no
dopmyne
100 PeonT
AP= (1_ KOH * Hau ), (g)
T PHE‘ITmH

rne AP — nageHve gasneHusi, % OT UCMbITATENbHOroO AaBMNEHUS;
T — BPEMS UCMbITaHWUN, u;

P onr Pray — CYMMa mMaHoMeTpuyeckoro 1 6apomMeTpuyeckoro AaBrieHUn COOTBETCTBEHHO B KOHLIE M B Ha-
yane ucnbiTanma, Mla;
Toaw Tionw — TEMMEpPaTypa B TpyGONPOBOAE COOTBETCTBEHHO B HaYarne v B KOHUe ucnbiTaHus, K.

[aBneHune n Temnepatypy B TpybonpoBoae onpegensitoT kak cpeaHee apudmMeTnyeckoe nokasaHum ma-
HOMETPOB 1 TEPMOMETPOB, YCTAHOBMNEHHbIX HA HEM BO BPEMS UCTbITAHUN.

13.5.6 VicnbiTaHne Ha repMETUYHOCTb C onpeAeneHneM nageHns aBneHns MOXHO NPOBOAUTL TOMbKO
nocne BblpaBHUBaHWsS Temnepatyp B Tpybonposoae. [ina HabniogeHus 3a Temnepatypoi B Tpybonposoze B
Hayarne u B KOHLE UCMbITbIBAEMOrO y4yacTKka crnefyeT ycTaHaBnMBaTb TEPMOMETPbI.

13.5.7 TNocne okoHYaHWs OMOMHUTENBHOMO UCMbITAHUSA Ha FePMETUYHOCTb MO Kaxaomy Tpybonposoay
COCTaBISIOT aKT.

13.6 Cpava-npyMeMKa CMOHTMpPOBaHHbIX Tpy6onpoBoaoB

13.6.1 Cpauy-npuemky TpybonpoBoAOB Nocrie MoHTaxa CrefyeTt OCyLLEeCTBMSiTb B COOTBETCTBUU C Tpe-
H6oBaHMsIMU HacTosILLEro cTaHaapTa.

13.6.2 MoHTaxHasa opraHuM3auusa 0O Havana nyckoHanagouvHblx paboT JormkHa nepegaTtb BnagenbLly
Tpybonposoga CBMAETENLCTBO O MOHTaXe.

13.6.3 CocTaBnsioT ON1cb CONMPOBOAUTENBHbIX JOKYMEHTOB NPeanpusitus — M3rotoBuTenst COOpoYHbIX
eavHUL, U3genuii 1 MaTepuanos, NPMMEHsEMbIX NPY MOHTaxe TpybonpoBoaa v Bxoaswux B coctae Ceuge-
TENbCTBa O MOHTaXe.

13.6.4 KomnnekroBatb CBMOETENLCTBO O MOHTaXe y4acTKOB Tpy6onpoBoAOB criedyeT Ha TEXHONornye-
CKUI BrOK, TEXHOMOrMYECKNIA Y3€en UNn CUCTEMY, YKa3aHHbI (yKasdaHHy) B paboyein JoKyMeHTauuu.
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14 TpebGoBaHuA K aKkcnnyaTtauum TpybonpoBoaoB

14.1 O6cnyxuBaHue

14.1.1 Jlvya, ocylecTBRAOLWME HA NpeanpuUATMM HaA30p 3a TpybonpoBogamu, a Takke nuua, OTBeT-
CTBEHHblE 3a UCMpaBHOe cocTosiHve M Be3onacHylo aKcnyaTauu Tpy6onpoBOAOB, AOMKHbI Ha3HavaTbes
M3 yucna nuu, UMEeLNX COOTBETCTBYIOLLYIO KBanudUKauMio U NpakTUYeckun onbliT paboTbl, npolleamnx
oby4yeHue 1 aTTecTauuio.

14.1.2 OpraHunsauus, ocyLlecTBRsioLLlas akcnnyatauuto Tpybonposoga (Bnagenew Tpybonposoaa), He-
CeT OTBETCTBEHHOCTb 3a NpaBuibHyl0 1 Be3onacHyo akcnnyartauuo TpybonpoBoaa, KOHTPOnb 3a ero pabo-
TOW, 32 CBOEBPEMEHHOCTb U Ka4eCTBO NPOBEAEHNSI TEXHUYECKOro 06CNyXMBaHUS U PEMOHTA, a Takke 3a Co-
rmacoBaHue C aBTOPOM MPOEKTa BCEX U3MEHEHUN, BHOCUMbIX B OObEKT 1 B NPOEKTHY JOKYMEHTaLMIO.

14.1.3 Ha Tpy6onpoBoabl BCcex KaTeropuii COCTaBnsAT NacnopT ycTaHoBNeHHoro obpasua. Ha BHyTpu-
6noyHble TpybonpoBoAbl JONyCKAaeTCsi nacnopta He 0POPMMATb.

MepeyeHb 4OKYMEHTOB, MpunaraemMbiX K NacrnopTy, AOMMKEH COOTBETCTBOBaTb TpeboBaHuam 14.4.

14.1.4 B nacnopt Tpy6onpoBoga HeobxoaMMo BHOCUTL AaTy NMPOBEAEHHbIX PEBU3WIA U OaHHbIE O pe-
MOHTax.

14.1.5 Bkcnnyartauumsa Tpyb6onpoBogoB, 0TpaboTaBLUMX pacyEeTHbIN CPOK CNyxObl, 4ONyCKaeTcsa npu no-
NyYeHUM NONOXNTENBHOIO TEXHUYECKOTO 3aKMo4YeHUsT 0 BO3MOXHOCTU ero AanbHenwen paboTbl 1 paspelue-
HWSI Ha NPUMEHEeHVe B nopsake, yctaHoBneHHom HI.

14.1.6 Ha tpybonpoBogax u3 yrnepoancton cranu ¢ paboyen temnepatypon 400 °C u Bbiwe, a Takke
Ha TpybonpoBoaax 13 BbICOKONErMpoBaHHON ayCcTeHUTHON cTanu (paboyvas Temnepatypa 550 °C v BbiLLe) He-
o6xogMmo nNpoBoAnNTb HabnaeHe 3a pOCTOM OCTaTOYHOM Aedopmaunu.

14.2 Hap3op Bo Bpemsi aKcnnyaTauuum

14.2.1 B nepwuog akcnnyatauum TpybonpoBogoB OAHOM M3 OCHOBHbIX 06513aHHOCTEN 06CNyXMBatoLWEero
nepcoHana siBnseTcs NocTossHHOe 1 TwaTenbHoe HabnogeHne 3a coctosHemM Tpy6onpoBoAoB 1 UX AeTanen
(cBapHbIX WBOB, pa3beMHbIX COEAMHEHUI, BKINOYAs Kpenex, Npoknaaok), aHTMKOPPO3MOHHOW 3aLUnTbl U U30-
NAUMK, OpPEeHaXHbIX YCTPOWCTB, KOMMEHCATOPOB, OMOPHbIX KOHCTPYKLMIA, MOABECOK U T. 4. Pe3ynbratbl 0CMo-
TPOB HeE0OX0aMMO UKCUPOBATb B BaXTEHHOM XypHarne He pexe O4HOro pa3a B CMEHY.

14.2.2 TexHonoruvyeckvue TpybonpoBoabl, paboTatoLime B BOAOPOACOAEPXKALUNX cpefax, Heobxoammo
nepuoamyeckn obcnegoBaTth C LEMb OLEHKN UX TEXHUYECKOTO COCTOSsIHUSI B cooTBeTcTBUM ¢ HI.

14.2.3 Tpn nepuogunyeckom obcnegoBaHum HeobXoaAMMO NPoOBEPATL:

- TEXHUYECKOe COCTOsIHME TPybOompoBOAOB Hapy>XHbIM OCMOTPOM U, NPy HEOBXOAMMOCTU, Hepa3pyLuato-
LLIMM KOHTPOMEeM B MeCTax MoBbILLUEHHOT0 KOPPO3MOHHOTO U 3PO3MOHHOIO M3HOCA, HArpy>XEHHbIX CEHYEHUNA U T. M.;

- yCTpaHeHue 3aMe4vaHui no npeabiaylieMy obcrnefoBaHuIo U BbiNonHeHWe Mep no 6esonacHom 3akc-
nnyataumu Tpy6onpoBoaoB;

- MOMHOTY U NOPSIAOK BEAESHMSA TEXHNYECKOW AOKYMEHTaLMM MO 3KCNyaTauum n peMoHTY TpybonpoBoaos.

PesynbraTthl nepuognyeckoro obcrnegoBaHmsa Tpy6onpoBogoB 0popMIISOT akTOM.

14.2.4 Tpy6onpoBoabl, NOABEPXKEHHbIE BUOpauuu, a Takke yHAaMeHTbl Mo onopamMu U acTakagamu
Ans aTux TpybonpoBoAoB, B Nepuoa aKcnnyaTauumn cnegyeT TuaTenbHO oCMaTpyBaTth C MPUMEHEHWEM Mpu-
BGOPHOro KOHTPONS 3a aMNNUTYAON K YacToTon BUOpaUmK.

Cpokv OCMOTPOB, B 3aBUCUMOCTM OT KOHKPETHbIX YCIOBUI U COCTOSIHUSI TpyBonpoBoaoB, ycTaHaBnuBa-
eT TexHM4eckasi agMVHUCTpauusa NpeanpusiTusl, HO He pexxe O4HOro pas3a B Tpu MecsiLa.

MakcmumanbHO gonycTuMyo aMnnnTyay Bubpaumm TeXxHonornyecknx TpybonpoBoAoB NPUHUMAIOT B CO-
oreetcTBumn ¢ 10.7.1.

14.2.5 HapyxHbIh ocMOoTp Tpy60npoBOAOB, MPONOXKEHHBIX OTKPbITHIM CNOCOOOM, NPY NEPUOANYECKNX
obcnenoBaHMsX MOXHO MPoOBOAUTL 6e3 cHATUA m3onaumn. OgHako ecnu COCTOsIHME CTEHOK MW CBapHbIX
LLIBOB TPy6OMPOBOAOB BbI3bIBAET COMHEHME, TO AOMKHO ObiTb MPOBEAEHO YaCTUYHOE UMW NOMHOoe yaaneHue
n30onaunm.

14.2.6 HapyxXHbIii ocMOTp Tpy6OMNpOBOAOB, YNOXEHHbIX B HEMPOXOAHbIX KaHanax unu B rpyHTe, cne-
AYeT NMPOBOAUTbL NMYTEM UX BCKPbITUS HA OTAENbHbIX y4acTkax ANIMHOM He MeHee 2 M. Yucrno y4acTkoB, B 3a-
BVMCVMMOCTU OT YCNOBMWI 3KCMNIyaTauuu, ycTaHaBnMBaeT NuLo, OTBETCTBEHHOE 3a 6e30MnacHyto aKcnnyarauuio.
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14.2.7 Ecnv npu HapyXHOM OCMOTpe OBHapyXeHbl HEMNMOTHOCTU pPa3beMHbIX COeQUHEHWI, faBMneHne B
Tpy6onpoBoae AOMKHO BbiTb CHUXEHO A0 aTMOCdepHOro, TeMnepaTypa ropsaunx TpybonpoBogoB — A0 Moc
60 °C c cobnogeHnem HeobxoaMmbIX Mep Mo TexHKe 6e30nacHOCTH.

[Mpu o6HapyxeHnn AedeKToB, yCTPaHEHME KOTOPbIX CBSA3aHO C OrHEBbIMU paboTamu, Tpybonposoa Aor-
XeH BblTb OCTaHOBMEH M MOATOTOBMEH K NPOBEAEHUIO PEMOHTHbLIX paboT B COOTBETCTBMU C AENCTBYIOLLUMU
WHCTPYKUMSMMU.

14.2.8 TNpu Hapy>XHOM OCMOTpe AOIMKHO BbiTb MPOBEPEHO COCTOSIHUE:

- U30MAUNUM U NOKPbLITUI;

- CBapHbIX LUBOB;

- bnaHueBbIX, My(TOBbIX U OPYTMX COEAUHEHNN;

- onop;

- KOMMEHCUPYIOLLNX YCTPONCTB;

- OPEHaXHbIX YCTPONCTB;

- apmartypbl U ee YNIoTHEeHUM;

- penepoB AnNs 3amepa ocTaTo4yHON Aedopmauuy;

- CBapHbIX TPOMHUKOBbLIX COeaUHeHU, rmboB 1 0TBOAOB;

- OQHOBPEMEHHO NPOBEPSIOT BMbpaumio Tpybonposoaa.

14.3 PeBu3usa Tpyb6onposonos

14.3.1 OCHOBHbIM METOAOM KOHTPOMS 32 HaAeXHoW u Ge3onacHowm aKcniyaTaumen TEXHONOrMYeCcKuxX
TpybonpoBoLoB sBMSIETCA Nepuoamyeckass peBu3ns (OCBUOETENbCTBOBAHME), KOTOPYH MPOBOAUT crnyxba
TeXHUYECKOro Ha3opa Npeanpusituss COBMECTHO C MEXaHUKaMu, HavyarbHUKaMM yCTaHOBOK (MPOU3BOACTB) U
NNLOM, OTBETCTBEHHbLIM 3a 6e3onacHyo akcnnyaTaumo TpybonpoBoaoB.

PesynbraTtbl peBM3umn crnyxat OCHOBaHUEM AMsl OLLEHKN TEXHUYECKOTO COCTOsIHMSA TpybonposBoaa 1 BO3-
MOXHOCTW ero ganbHenwen akcnnyatauuu.

14.3.2 Kak npaBwuno, peeusnsi TpybonpoBoaoB A0MmKHA ObITb MpUypoYeHa K NraHoBO-NpeaynpeanTernb-
HOMY PEMOHTY OTAErNbHbIX arperaTtoB, yCTaHOBOK UM LIEXOB.

14.3.3 Cpoku npoBegenuss pesusnn Tpybonposogos Ha gaenexHve go 10 Mla yctaHaBnvBaeT npea-
npusiTue-Bnagenel B 3aBUCMMOCTU OT CKOPOCTU KOPPO3MOHHO-3PO3MOHHOI0 M3Hoca TpybonpoBoaoB, onbiTa
aKcnnyartauuu, pe3ynsraToB npegblayLero Hapy>XHoro ocMoTpa u peBusnun. Cpoku AOoMmKHbl obecneynBaTb
6e3onacHyto, 6e3aBapuiiHyto aKCnyaTaumio Tpybonposoga B Nepuos Mexay peBusvsmu.

14.3.4 Ons tpybonpoBogos cbiwe 10 MlNa yctaHoBNeHbI cneayoLwme Buabl peBn3nmn: BbIbopodHas u
nonHas. Cpokv BbIGOPOYHON peBMN3MM yCTaHaBNMBAET aAMUHUCTPaLMsA NpeanpusiTusa B 3aBUCUMOCTM OT yCro-
BWI 3KCMMyaTauumn, HO He pexe OAHOro pasa B YeTbipe roga.

14.3.5 Cpok peBn3umn TpybonpoBoAOB Npy NPON3BOACTBEHHON HEOOXOOUMOCTU MOXET ObiTb NPOoAneH
npeanpuaTMeM-BnagenbUemM C y4eTOM pe3ynbTaToB npeabiayLllei peBu3nmM u TEXHUYECKOrO COCTOSIHUS TPYy-
6onpoBoaoB.

14.3.6 lNpwn npoBegeHumn pesn3um ocoboe BHUMaHWe crieqyeTt yaensiTb y4acTtkam, paboTatoLmm B 0Co-
00 CNOXHbIX YCNOBUSAX, r4e Hanbonee BEpPOSATEH MakCMMarbHbI M3HOC TPyOonpoBoaa BCreaCTBME KOPPO3UMU,
3po3uu, BMOpauumn 1 apyrux npuynH. K Takum yvyactkam MoryT BbiTb OTHECEHBI T€ y4acTKu, rae U3MeHsieTcst
HanpaeneHve notoka (KoneHa, TPOMHUKK, BPE3KU, APEHaXHble YCTPONCTBA, a Takke yyacTku TpybonpoBoaos
nepen apmaTtypow 1 nocrne Hee) 1 rae BO3MOXHO CKOMIEeHWe Bnaru, BELLECTB, Bbi3biBAOLLMX KOPPO3UIO (Tynu-
KOBblE 1 BPEMEHHO He paboTatoLine y4acTku).

14.3.7 lMpucTtynaTtb K peBM3nKN crieqyeT TOMbKO MOCcie BbINOMHEHUA He0BX0ANMbIX NOATOTOBUTENbHbIX
paboT, NpegyCMOTPEHHbIX AEACTBYIOLNUMMN UHCTPYKLMAMMU MO OpraHmM3auun n 6esonacHoMy npou3BoacTBy pe-
MOHTHbIX paborT.

14.3.8 lpwu peBusnm TpybonpoBogos HEOH6X0AUMO:

a) MPOBECTU HapyXHbIn ocMoTp TpybonpoBoga cornacHo TpeboBaHusam 14.2.8;

6) n3mMepuTb TOMLWUHY CTEHKM TpybonpoBoga npubopamMu HepaspyLuakoLLero KOHTPONS.

TonwmHy CTEHOK N3MEPSIIOT Ha yyacTkax, paboTatomnx B Hambonee CrnoXxHbIX yCrnoBusx (koneHa, Tpon-
HWKK, BpPE3Kn, MecTa CyxeHus TpybonpoBoga, neped apmatypov U nocre Hee, MecTa CKOMMeHus Bnaru u
NPOAYKTOB, BbI3blBAKOLLMX KOPPO3UIO, 3aCTONHbIE 30HbI, APEHaXMN), a TaKkkKe Ha NPsiMblX y4acTkax BHYyTpuycTa-
HOBOYHbIX, BHYTPULIEXOBbIX M MEXLIEXOBbIX TPYOONpoBOaOB.
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Mpun 3TOM Ha NpAMbIX y4acTkax BHYTPUYCTAHOBOYHbIX Tpy6onpoBoaoB AnvHOM 20 M 1 MeHee n MexLe-
xoBbIx Tpy6onpoBogos AnuHon 100 M 1 MeHee JoMmKeH ObiTb BbIMOMHEH 3amep TOMLWWHbLI CTEHKU HE MeHee
YeM B Tpex ToyKax.

Bo Bcex cnyyasix KOHTPOMb TOMLMHbI CTEHKU B KaXXAOM MecTe He0b6X0AMMO NPOBOAUTL B TPEX — YETbl-
pex To4kax no nepumeTpy, a Ha 0TBOAAaxX — He MeHee YeM B YeTbIpeX — LUECTU TOYKaX MO BbIMYKIOW, BOTHYTON
1 HEeNTpanbHOW YacTaM.

Cnepyet obecneunTb NpaBUMbHOCTb M TOYHOCTb BbIMOMIHEHUS 3aMEpPOB, UCKIIOYUTL BAUSIHUE HA HUX
WHOPOAHbIX Ten (3ayceHueB, KOKca, MPoaYyKTOB KOPPO3UMU U T. M.).

PesynbraTthl 3aMepoB hrKCHpYOT B nacnopTte Tpybonposoaa.

MpumevyaHus

1 Bonpoc 0 YaCTUYHOM UMK NOMHOM yAaneHuy U3onsuum Npu peenanm TpybonpoBoaOB peLlaeT Lo, OCyLLEeCcTBs-
loLee Ha30p 3a aKcnnyartauuen TpybonpoBoaoB.

2 Ha tpy6onpoBogax, BbINOMHEHHbIX U3 cTanei aycteHuTHoro knacca (12X18H10T u T. n.), paboTatowwux B cpeaax,
BbI3bIBaIOLLMX MEXKPUCTANMUTHY KOPPO3UI0, CKBO3HbIE 3aCBEPIOBKM HE [JOMYCKaTCS;

B) NMPOBECTU PEBU3NI0 BOPOTHUKOB (priaHLEB BHYTPEHHUM ocMmoTpoM (npu pasbopke Tpybonposoaa)
nnbo namepeHnem TOMLMUHBLI HepaspyLualoLwmMmMm MeTogammn KoHTpons. Yucno dnaHues, nogeepraemMbix pe-
BM3UK, yCTaHaBNMBaeT NMLIO, OCYLLECTBSAOLWEee HAaA30p 3a aKcnnyatauuen TpybonpoBoaos;

r) NpoBecTu paguorpaduyeckuin nn ynsTpasBykOBON KOHTPOMb CBapHbIX CTbIKOB, €CMNK Ka4yecTBO UX
npv peBU3NM BbI3BANIO COMHEHUE;

[) NpoOBEpPUTb MexaHU4YeckMe CBOMCTBa MeTanna Tpy6, paboTawLimx nNpu BbICOKMX TeMnepaTypax u B
BOAOPOACOAEPXKALLMX Cpedax, ecriv 310 npeaycMoTpeHo aencteyowmmmn HO nnyu npoektom. Bonpoc o mexa-
HUYECKMX UCTbITAHUAX peLlaeT crnyxba TEXHUYECKOro Haa3opa NpeanpuUaTUs;

€) u3MepuTb Ha yvacTkax TpybonpoBooB AedopMaLuto Mo COCTOSIHUKO Ha BpeMS MPOBEAEHNS peBU3un
cornacHo TpebosaHusm 14.1.6;

X) pazobpaTb (BbIGOPOYHO, MO yKa3aHWo NpeacTaBuTeNst TexHaa3opa) pe3bboBble CoeaAnHeHUs Ha Tpy-
6onpoBoae, 0CMOTPETh UX U N3MepUTb pe3bboBbIMY Kanubpamu;

1) NPOBEPUTb COCTOSIHUE U NPaBUIIbHOCTb PaboTbl ONop, KPENEXHbIX AeTanen n BbiIbOpOoYHO NPOKNafok;

K) ucnbitaTb Tpybonposog B cootBetcTBum ¢ 13.1.1 1 14.3.19.

14.3.9 lNpu HeyooOBNETBOPUTENbBHbIX pe3ynbTatax peBn3nmM Heobxoanmo onpeaennTb rpaHuLy gedexT-
HOro yyactka Tpyb6onpoBoga (0OCMOTPETb BHYTPEHHIOK NMOBEPXHOCTb, U3MEPUTL TOSLLMHY U T. N.) U BbINOMHUTb
bonee YyacTble M3MepeHUst TONLWUHbI CTEHKM Bcero Tpybonposoaa.

Mpu Hey#OBNEeTBOPUTENbHbLIX pe3ynbTaTtax PeBuU3nn JOMKHbI ObiTb NPOBEPEHbI eLle ABa aHaNornyHbIX
yyacTka, U3 KOTOPbIX OAMH AOIMKEH ObiTb MPOJOMKEHNEM PEBU3YEMOrO y4acTka, a BTOPOA — aHanornyHbIm
peBU3yeMOMY y4acTKy.

14.3.10 O6bem BbIGOPOYHOM peBn3nmn TpybonpoBoaos ¢ gasneHvem cebiwe 10 MIMa n Tpybonposogos
| kmacca OTBETCTBEHHOCTU AOIMKEH ObITh:

- He MeHee OBYX y4acTKOB Kaxaoro 6rioka ycTaHOBKU HE3aBUCUMO OT TeMnepaTtypbl cpeabl;

- He MeHee O[HOTO yyacTka Kaxaoro obLyeLexoBoro Konnekropa unu mexuexosoro Tpybonposoaa He-
3aBMCMMO OT TemnepaTypbl Cpefbl.

Mop konnekTopoM noHuMatoT TpybonpoBoa, 06beanHAKLWUA pag napannensHo paboTatolmx 6110KoB.

14.3.11 Ecnu npw peBu3un Tpybonposoga byaet obHapyXeHo, YTO nepBoHavyanbHas TonwmHa yMeHb-
Lwmnach noj BO3AENCTBMEM KOPPO3UM UIN 3PO3MKM, BO3MOXHOCTb paboTbl AomkHa ObiTb NOATBEPXAEHA pac-
YETOM Ha MPOYHOCTb.

14.3.12 Tpn nony4yeHUn HeyOoOBNETBOPUTENbHbIX PEe3yNnbTaToB PEBU3UU LOMOMHUTENbHbIX Y4acTKOB
TpybonpoBoaos ¢ gaeneHvem cebiwe 10 MlMNa gomkHa 6biTb NpoBeAeHa NonHas peBm3uns 3Toro Tpybonposo-
Aa, a Takke y4yacTKoB TpybonpoBoAoB, paboTaoLmx B aHanorM4Hblx ycnosusix, ¢ pasdopkown go 30 % kaxpgo-
ro U3 ykasaHHbIX TPy60ONpOBOAOB UNN MEHEE NP COOTBETCTBYIOLLEM TEXHUYECKOM 060CHOBaHUN.

14.3.13 lpu nonHon peBusnmn pasdbupatoT BeCb Tpy6ONpoBOA NOMHOCTLI, MPOBEPSIOT COCTOSIHNE TPYD
W fetanewn, a Takke apmatypbl, yCTAHOBMEHHON Ha Tpybonposoge. Cpoku 1 06a3aTenbHOCTb NMOMHOM PEBU3UK
Tpy60ONpoOBOAOB HACTOALMM CTAHAAPTOM HEe pernaMeHTUPOBaHbI.

14.3.14 Bce TpybonpoBoabl U UX y4acTku, NOABEPraBLUMecs B npouecce peBusuu pasbopke, peske u
cBapke, nocrie cbopku noanexar UCNbITAHWUIO Ha NPOYHOCTb U NAOTHOCTb.

Mpu pa3bopke eanHUYHBIX briaHLEeBbIX COeANHEHNI, CBA3AHHOW C 3aMEeHO NPoKNaaok, apMmaTtypbl Unu
OTAENbHbIX ANEMEHTOB (TPOMHUK, KaTyLlKa 1 T. M.), 4OMYCKaeTCs NPOBOAUTL UCMbITaHUE TOMbKO Ha NITOTHOCTb.
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lMpun aToM BHOBb yCTaHaBnvMBaeMble apMaTypa unu aneMmeHT TpybonpoBoaa AomKHbl ObiTb NpeaBapuUTENbHO
UCMbITaHbl Ha MPOYHOCTb MPOBHBLIM AaBNEHMEM.

14.3.15 TNocne npoBeAeHUs peBU3NM COCTaBNAKT akThbl, K KOTOPbIM MPUKNaabiBaloT BCe NPOTOKOIbI U
3aKMioYeHns 0 NpoBeAeHHbIX nccnegoBaHusax. Pesynesratel peBnsnm 3aHocAT B nacnopT TpybonpoBoga. AkTbl
1 ocTanbHble JOKYMEHTbI NPUKNaabiBaloT K Nacnopry.

14.3.16 lNocne uctevyeHns Ha3Ha4EeHHOro NPOEKTOM PacyYeTHOro cpoka cnyxbbl Tpy6onpoBoa, AOMKEH
ObITb NOABEPrHYT 3KCMEPTU3E MPOMbILLEHHON 6e30MacHOCTU C LeMnbio YCTAaHOBMEHNS BO3MOXHOCTU U CpoKa
parbHenwen akcnnyatauuu.

14.3.17 PeBu3usa Tpy6onpoBoaHON apMaTypbl

14.3.17.1 lNpu npyMeHeHUM apmaTypbl C canbHUKamu ocoboe BHUMaHWe crnepyet obpaliate Ha Habu-
BOYHbIN MaTepuan (Ka4ecTBO, pa3Mepbl, NPaBUIIbHOCTb YKMaAKu B CanbHUKOBYH KOPOOKY).

14.3.17.2 Ina co3gaHusa NOTHOCTW 3anopHy apMaTtypy criegyeTt 3akpbiBaTb C HOMUHAMNbHbBIM YCUMU-
€M, yKa3aHHbIM B 3KCMryaTalMoHHON JOKYMeHTaumu. He gonyckaeTcs NnpMMeHsTb 4o6aBo4YHbIe pblbary npu
OTKPbIBAaHUW U 3aKpbIBAHUU apMaTypbl.

14.3.17.3 PeBn3unio 1 peMOHT TpybonNpoBOAHOM apMaTypbl, @ Takke NPUBOOHbLIX YCTPOWCTB apmaTtypbl
(anekTpo-, MHEeBMO-, TMAPONPUBOA, MEeXaHW4YEeCKUA NpMBOA), Kak NpaBuno, NPoBOAST B NEPUOS PEBU3NN TPY-
6onposoaa.

14.3.17.4 Tpu peBn3un apmatypbl JOMMKHbI OblTb BbIMOMHEHbI cneayoLmne paboTbi:

BHELLHWUIA OCMOTP;
npoBegexve TO B cooTBeTCTBMU C PO Ha apmatypy 1 npuBoAHbIE YCTPONCTBA;

- pasbopka 1 0OCMOTP COCTOSHWSI OTAENbHbIX AeTanen (Npu BO3MOXHOCTH);

- OCMOTpP BHYTPEHHEN MOBEPXHOCTU U MpU HeoOXO4MMOCTU KOHTPOMb HepaspyLluiallumn MeTogamu
(Mpn BO3MOXHOCTU AeMOHTaxa n3 Tpybonposoaa);

- Npv HeOBXOAMMOCTU NPUTUPKA YNNOTHUTENbBHbLIX MOBEPXHOCTEMN;

- cbopka, ucnbiTaHme Ha MPOYHOCTb U MIIOTHOCTb KOPMyCa U CBapHbIX LWBOB, rEpPMETUYHOCTb 3aTBOpa U
paboToCnoCcObHOCTD.

14.3.18 KoHTponbHble 3acBepPNoBKMU

14.3.18.1 B cny4asx, Koraa xapakTep U 3akOHOMEPHOCTb KOPPO3MOHHOIO u3Hoca Tpybonposoaa He Mo-
ryT 6biTb YCTaHOBMEHbI METO4AMUN KOHTPOMS, UCNOMNb3yeMbIMU MPU PEBU3UN, ANA CBOEBPEMEHHOWN CUrHamnm-
3auny 0 NpMBNMXKEHUN TOMLMUHBI CTEHKU K OTOPaKOBOYHOMY pa3Mepy AO0MYCKaeTCsi BbINMOMHATbL KOHTPOMbHbIE
3acBeproBKu.

14.3.18.2 HeobxoaMMOCTb B KOHTPOJIbHbIX 3acCBEprioBKax onpegensiet cnyxba TexHu4yeckoro Hagaopa
npeanpuATUS ANS KaXKA0ro KOHKPETHOro cryyasi ¢ y4eTOM OrpaHuyeHunn, narnoxeHHoix B 14.3.18.4.

14.3.18.3 MybuHa KOHTPONbHbBIX 3aCBEPIOBOK AOMKHA ObiTb paBHa pacyeTHow TonwmHe nntoc M x C
(roe M — nonoBuHa nepvoga Mexay odepedHbiMu peBuausimu, rog; C — dakTuyeckasi CKOpoCTb KOppo3un
Tpybonposoga, mm/rog).

14.3.18.4 Tpy6onpoBoabl, N0 KOTOPbIM TPAHCMNOPTUPYIOT ra3bl BCeX rpynmn, Tpybonposoabl, paboTtatoLwwme
nog Bakyymom u gasnexHvem PN > 100, Tpy6onpoBoabl B 6riokax | kateropum B3pbIBOOMACHOCTU, a Takxe
Tpy6onpoBoAbl, BbIMOMHEHHbIE N3 XPOMOHUKENEBbIX cTanen n pabortatwLume B cpegax, Bbi3biBaloLLMX MEXKPU-
CTannUTHY KOPPO3U1I0, KOHTPOMbHBIM 3aCBEPIOBKaM He noABepratoT. B aTux cnyvasx gomkeH ObiTb ycuneH
KOHTPOInb 3a COCTOSIHMEM TOMLLUHBI CTEHOK Tpy6onpoBoaa n3amepeHneM ynbTpa3ByKoBbIM TOMNLLMHOMEPOM.

14.3.18.5 OTBEpCTMA NPM KOHTPOIbHbLIX 3acBeproBKkax crneayeT pacnonarat B MecTax NoBOpoTOB, Cy-
XXEHW, Bpe30K, 3aCTONHbIX 30HaX, a Takke B TPOWHMKAX, OPEHaXHbIX OTBOAAX, Nepes 3anopHOn apmaTypon
M nocne Hee 1 T. M.

14.3.18.6 OTBEpCTUSI KOHTPONbHbIX 3aCBEPIIOBOK Ha OTBOA4AX WM MOMyoTBOAAX AOIMKHbI OblTb pacnono-
XeHbl MPenMyLLLeCTBEHHO MO Hapy>XHOMYy paaunycy rmba n3 pacyera ogHo otBepcTue Ha 0,2 M ANuHbI, HO He
MeHee OHOro OTBEPCTUSI HAa OTBOA WUMW CEKLMIO CBApHOro oTBoAa.

14.3.18.7 MecTta pacnonoXeHusi KOHTPOJbHbIX 3aCBEPIOBOK Ha TpybonpoBoae OOMKHbI ObiTb YETKO
0603HaYeHbI.

14.3.18.8 MNoTepsi repMETUYHOCTU KOHTPONIBHOTO OTBEPCTUS Ha TpybonpoBoae CBUAETENbCTBYET O Npu-
BnvxeHnn TOMNLWMHBI CTEHKU K OTOpakoBOYHOMY pasmepy, No3aToMy Takon Tpybonposoa HeobxoamMmMo noasepr-
HYTb BHEOYEPEOHON PEBU3UM.

14.3.19 MNMepuoaunyeckoe ucnbiTaHme Tpybonposonos

14.3.19.1 HapexHocTb TpyboONpoBOAOB MPOBEPSAIOT NEPUOANYECKMMU UCMBITAHUAMU Ha MPOYHOCTb U
NMOTHOCTb cornacHo TpeboBaHusam pasgena 13.
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Mpu NpoBeAeHWM UCNBbITAHWUS Ha MPOYHOCTb M NNOTHOCTb AOMNYCKAeTCs NPUMEHEHNE aKyCTUKO-aMUCCU-
OHHOTIO KOHTPOS.

14.3.19.2 lMeprogu4HOCTb UCNbITaHUA TPyHONPOBOAOB Ha NPOYHOCTb M MIAOTHOCTb MPUYPOYMBAIOT KO
BpeEMeHM NpoBeaeHus pesusunn Tpybonposoaa.

Cpokv npoBeaeHus ucnbiTaHns ans Tpybonposodos ¢ AasneHnem Ao 10 MlMa BKNOYUTENbHO AOMXKHbI
ObITb paBHbl YABOEHHOW NEPUOANYHOCTY NPOBEAEHUS PEBU3NM, MPUHATON cornacHo TpeboBaHusim 14.3.3 ons
AaHHoro TpybonpoBoaa, HO He pexe O4HOro pasa B BOCEMb feT.

Cpoku npoBedeHnst UCnbiTaHus (He pexe) ans TpybonposBodos ¢ AaBneHuem cebiwe 10 MMa:

- ansa TpybonpoBoaoB ¢ Temnepatypor o 200 °C — oguH pa3 B BOCEMb ET;

- ans Tpy6onpoBoaoB ¢ Temnepatypoiu cebie 200 °C — oauH pa3 B YeTbipe roga.

14.3.19.3 WcnbiTatenbHoe AaBrneHnMe n Nopsgok MpPOBEAEeHUS WUCMbITaHWS AOMMKHbI COOTBETCTBOBAaTb
TpeboBaHuAM pasgena 13 ¢ 3anucbio pesynsTaToB B nacnopt Tpybonposoaa.

14.3.20 Hopmbl OTGpakoBKuU

14.3.20.1 Tpy6bl, geTanu TpybonpoBoAoB, apMaTtypa, B TOM YMCre nuTasi (kopryca 3agBuxXKeK, KnanaHos
W T. N.), NoAanexar oTbpakoBKe: ecnun pacyeTHas TonwmMHa cTeHku (6e3 yyeTta npubasBku Ha KOpPpPO3WIO) OKasa-
nacb MeHblUe BEenu4uHbl, ykazaHHOW B Tabnuvue, To 0TOpakoBOYHYO TOMLWMHY NpYHUMAaOT no Tabnuuam 20
unu 21. ina BHyTpubnoyHbix TpybonpoBoaoB oTbpakoBovHas TonwmHa — no K[ Ha 6rok.

Tabnuuya 20 — OTHBpakoBoYHbIE TOMNWMHbLI AN Tpy6 1 geTanen TpybonpoBooB

HapyxHbiii AnameTp, Mm <25 <57 <114 <219 <325 <377 2426
HaumeHbLuasa gonyctumas TonwmHa
ctork, Wi 1,0 1,5 2,0 2,5 3,0 315 4,0

Tabnuuya 21— OTOpakoBOYHbIE TOMLLUMHbI 4SS KOPNYCOB apMaTtypbl U NIUTbIX AeTanemn

HomuHanbHbIN
AMAMETD, MM 80 100 125 150 200 250 300 350 400 500
HaumeHbluas
nonyctumas TonwmHa 4.0 5,0 5.5 6,0 6,5 7,0 7,5 8 8,5 9,5
CTEHKM, MM
MpumevyaHne — [lonyckaetcs OTCTYMNEHME OT 3TUX HOPM B TEXHUYECKN OBOCHOBaHHbIX CIly4Yasix.

OTBpakoBoYHas TOrLMHA CTEHKM 3reMeHTOB TpybonpoBoda AOMmKHa ObiTb ykasaHa B MPOEKTHOW [0-
KymeHTaumn. Tpybbl n getanu Tpy6onpoBogoB OTOPaKOBbLIBAKOT, €CNu:

- NpYU PEBU3UN Ha NOBEPXHOCTU BbINN 0BHapyKeHbl TPELLUHbI, OTCNoeHus, gedopmaunn (rodpbl, BMS-
TWHbI, B3OYTUSA U T. N.);

- B pesynbrarte BO3[encTBusi cpeabl 3a BpeMs paboTbl 10 o4epegHON peBU3MM TOSLLMHA CTEHKM BbIRAET
3a npegernbl 0TOPaKoBOYHbIX pa3MepoB, ONpeaenseMbiX pacyeToM Ha NPOYHOCTb;

- U3BMEHWNNCb MEexaHu4ecKne CBOWCTBa MeTanna u Tpebyercsa nx otbpakoBka B COOTBETCTBUW C Oen-
CTBYKOLUUMWU HOPMATUBHO-TEXHUYECKUMWN JOKYMEHTaMU U HACTOALLMM CTaHAapTOM;

- MPU NCCNEeLOoBaHUN CBapHbIX LWBOB OOHApYXeHbl AedeKTbl, He NoAnexalyme UcrnpaBneHuto;

- pa3mepbl pe3bb0BbIX COeANHEHWI BbILLY U3 NONS AOMYCKOB MU Ha pe3bbe MMelTcs CpbiBbl BUTKOB,
TPeLLMHbl, KOPPO3UNOHHbI U3HOC;

- Tpy6onpoBoA He Bblgepan ruapaBnnyeckoro UM NHEeBMaTn4ecKoro UCMbITaHus;

- YNNOTHUTENbHbIE 3NIEMEHTbI apMaTypbl U3HOCUMUCb HACTONbKO, YTO He obecneynBatoT BEAEHNE Tex-
HOMOrMYecKoro npoLecca, a OTPEMOHTUPOBATL UINN 3aMEHUTb X HEBO3MOXHO.

14.3.20.2 ®naHubl oT6pakoBbIBAOT NpW:

- HEeyOOBNETBOPUTENIBHOM COCTOSIHUM NPUBAaNOYHbIX MOBEPXHOCTEN;

- HaNU4YuK TPELLMH, PaKOBUH U ApPYrMX AedeKTOB;

- gechopmaumu hnaHues;

- YMEHbLUEHMN TOMNLLMHbI CTEHKMN BOPOTHMKA (hriaHua A0 0TOPaKOBOYHbIX pa3mepoB TpyObl;

- CpbIBE, CMATUM U U3HOCE pe3bbbl B pe3bboBbix hriaHuax ¢ gasneHunem cebiwe 10 MlMa, a Takke npu
Hanuuuu ndTa B pe3bbe, NpeBbilakLwero AonycTumbii no gencrayowmm HI. JInH3bl 1 npoknagky oBanb-
HOro ceveHusi 0TOpakoBbIBAIOT MPU HANUYUK TPELUMH, 3a6OUH, CKONOB, CMATUMN YMIOTHUTENbHbLIX NOBEPXHO-
cTen, gepopmauimi.
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14.3.20.3 KpenexHble getanu otbpakoBbIBalOT:

- NPV NOSAABMEHUUN TPELLUH, CPbIBA UM KOPPO3NOHHOIO N3HOCa pe3bbbl;

- B cnyyasx nsruba 6onToB u wnunexk;

- Npy OCTaToOYHOW AedopmaLmmn, NpUBoASALLEN K U3MEHEeHUI0 Npoduns pe3sobl;

- B Cnyyae n3Hoca 6oKOBbIX rpaHel ronoBok HONTOB U raek;

- B CIly4ae CHWXEHUS MeXaHUYeCcKMX CBONCTB MeTarna HuxXe JONyCTUMOrO YPOBHS.

14.3.20.4 CunbOHHbIE M NMMH30BbIE KOMMEHCATOPbl OTOPAKOBLIBAKOT B CrieAyoLmux cnyvasax:

- TOMNLWMHA CTEHKN CUMbOHA UK NUH3bI AOCTUIMA PaCcYeTHON BEMNUYUHbI, yKa3aHHOW B NacrnopTe KoMm-
neHcartopa;

- Npu HapaboTke KOMMNeHcaTOpPaMmn pacYeTHOro YMcna LMKIoB, YKa3aHHOro B OKYMEHTALMK, U €CIN OHU
9KCMNNyaTUPYKTCA Ha MNOXapOB3PbIBOONACHbLIX M TOKCUYHBIX cpeaax.

14.3.20.5 HopMbl 0TOpakoBkM AOMmKHbI ObITh yKa3aHbl B MPOEKTHON LOKYMEHTALNN Ha KOHKPETHbIV OOBbEKT.

14.4 TexHu4eckasi LOKYMeHTaLuUA

Ha TexHonoruyeckue TpybonpoBoabl BeAyT CreAyoLy TEXHUYECKYI0 AOKYMEeHTaLMIo:
a) nepeyveHb TEXHONOrM4Yeckux TpybonpoBoaos;
6) nacnopt TpybonpoBoga. K Hemy npunarator:

1) cxemy TpybonpoBoaa, UCXOQHOW M OTOPAKOBOYHOW TOMLMHBLI 3nemMeHToB Tpybonposoga, Mect
yCTaHOBKM apMaTypbl, doniaHueBs, 3arnyLiek 1 Apyrux getanemn, Mect CnyCcKHbIX, MPOAYBOYHbIX Y OPEHaXKHbIX
YCTPOWCTB, CBAPHbIX CTbIKOB, KOHTPOSbHbLIX 3aCBEPOBOK (€CNU OHU UMEITCS) U UX HyMepaLmuy;

2) aKkTbl peBU3NN N OTOPAKOBKM 3NIEMEHTOB TPyOONpoOBOAa;

3) yoocToBepeHue o kayecTBe peMOHTOB Tpybonposoaa. [epBrYHbIE JOKYMEHTbI, B TOM YUCIE XYyp-
Han cBapoYHbIX paboT Ha peMOoHT TpybonpoBoaa, noaTBepXAatoLLMe Ka4ecTBO NMPUMEHEHHbIX MPU PEMOHTE
mMaTepuanoB M KayeCTBO CBapPHbIX CTbIKOB, XPaHAT B OpraHu3auuu, BbiNOMHUBLLEN paboTy, U NpeabaBnstoT
ONnsi npoBepku no TpeboBaHmio cryxbbl TEXHNYECKOro Haa3opa;

4) pokyMeHTauulo Mo KOHTPOM MeTanna Tpybonposoga, paboTawllero B BOOOPOACOAEPKALLMX
cpepax;

B) aKTbl NEPMOANYECKOrO HapyXHOro ocMoTpa TpybonpoBoaa;

r) akT ucnblTaHus TpybonpoBoda Ha MPOYHOCTb U NIOTHOCTb;

[) aKTbl HA PEBU3VNIO, PEMOHT U UCTbITaHNE apMaTypbl;

e) aKCnnyaTaumnoHHbIN XXypHan Tpybonposoaa (BeayT Anst TpybonpoBoaoB, Ha KOTOpble HEe COCTaBNSIOT
nacnopTa);

X) XypHan yCTaHOBKU — CHSATUS 3arnyLlek;

n) )XypHan TepMuyeckoin o6paboTku CBapHbIX COEAUHEHWI;

K) 3aKroYeHne o Ka4ecTBe CBapHbIX CTbIKOB;

n) 3aKnio4YeHne 0 TEXHUYECKOM COCTOSIHUM apMaTypbl;

M) 3aKMO4YEHNE O TEXHUHECKOM COCTOSIHUM Pa3beMHbIX COEAUHEHWA.

15 Noa3semHble Tpyb6onposoabl

15.1 Ha noasemHble Tpy60npoBoAbl pacnpoCTpaHsIioTCS BCE NOMOXEHUS, KacaroLmecs knaccudukaumm
TpybonpoBozoB., BbiIGopa TUMOB 1 MaTepuarnos Tpy6, AeTanei TexHonornyeckux Tpy6onpoBooB 1 apmaTyphl,
aKcnnyaTtauun, peBusnmn, CPOKOB ee NpOoBEeAEHUsl, OTOPaKOBKWU, PEMOHTA, UCMbITAHWUS, BEAEHUSI TEXHUYECKON
OOKYMEeHTaLun n T. A.

15.2. [ins peBn3unn nogsemMHbIx Tpy6onpoBoAOB NPOU3BOAAT BCKPLITVE U BbIEMKY FPYHTA Ha OTAENbHbIX
yyacTKax AMMHOM He MeHee 2 M KaxX bl C NoCrneayoLmMM CHATUEM U30NSALMM, OCMOTPOM aHTUKOPPO3VOHHOM
1 NPOTEKTOPHOW 3aLLuTbl, OCMOTPOM TpybonpoBoda, U3MepPEHNEM TOMLUHBI CTEHOK, @ NPy HEOOXOAMMOCTH
(no ycMoTpeHuto npeacTaBuTeniell TeXHUYECKOro Haf3opa) — C BbIpe3Ko OTAEeNbHbIX y4aCTKOB.

Yucno yyacTkoB, noanexallmnx BCKPbITUIO A5l PEBU3UK, B 3aBUCUMOCTM OT YCMOBWI SKCNyaTauum Tpy-
GonpoBoaa ycTaHaBNMBAaET TEXHUYECKUIA HAA30p NPEANpUSTUSE UCXOAS U3 CrieyoLnX YCIOBUIA:

- MPU KOHTpOMe CNOLHOCTM u3onsauuv Tpybonposoaa ¢ NOMOLLbI0 MPUBOPOB BCKPbITUE NPOU3BOASAT B
MecTax BbISIBIIEHHbIX MOBPEXAEHUN N30NSALNY;

- pY OTCYTCTBUW Ha NPEANPUATUN CPELACTB MHCTPYMEHTaNbHOIO KOHTPOISi MoA3eMHbIX Tpy6onpoBoaoB
BCKpbITUE NPON3BOAAT U3 pacyeTa OAMH y4acToK Ha AnvHy Tpybonposoga He 6onee 250 m.
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15.3. Mpu NpoBeAEHUN PEMOHTHO-MOHTaXHbIX paboT Ha MoA3emMHbIX Tpy6GonpoBogax AOMKeH 6biTb
YCTaHOBMEH KOHTPOMb 3a BbINOMHEHMEeM TpeboBaHWi MpoeKkTa B OTHOLLEHWM KOMMEeHcaLUun TeMrnepaTypHbIX
Aedopmanuii, KadecTsa NPUMEHseMbIX MaTepuanos, CBapHbIX LUBOB, aHTUKOPPO3NOHHOTO MOKPLITUSI U CBOE-
BPEMEHHOI0 COCTaBMeHust Bcen HeobXoaAMMONM JOKYMEHTaLMM Mo aTanam npoBOAUMbIX pa6orT.

15.4. CTtanbHble NoA3eMHble TEXHOMorMyeckune Tpy6onpoBoabl AOMKHbI BbiTh 3alULLEHbI OT NOYBEHHOW
KOPPO3UM 1 KOPPO3un BrysKaaoLmmmy TOKamMu.
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Mpunoxexue b
(o6sa3aTensHoe)

O61bem BXOQHOro KOHTpons

Tabnunya Bb.1 — Obbem BXOAHOrO KOHTPOMsS MeTanna cbopoyHbIX eauHULL 1 arnemMeHToB TpybonpoBoaoB Ansa Aasne-

Hus cebiwe 10 MlMa

Mavopuane: Bua koHTpons O6bem KOHTpons
n AnemMeHTb! A P P
AHanua cepTudnKaTHbIX JaHHbIX
OcCMOTp Hapy)XHOW 1 BHYTPEHHEN NOBEPXHOCTEN
lMpoBepka MapKMpoBKu 100 %
KoHTponb Hapy»kHOro anameTpa v TOMLWMHbI CTEHKM
lMpoBepka CTUNOCKONOM HanM4us xpoma, Bofnbdpama,
HuKensa, MonubaeHa, BaHaaws, TutaHa B metanne Tpyb u3 100 %
NervpoBaHHbIX Mapok cTanu
100 % Tpy6 C TOMLUMHOW CTEHKM
KoHTponb TBepgocTv no bpuHennio ¢ 060mx KOHLOB TpyObl
5 mm 1 6onee
VcnbiTaHne Ha pacTskeHue 2 Tpy6bl OT NapTum
Tpy6bl N
. 2 Tpy6bl OT NapTUM C TOMLLMHON
VcnbiTaHue Ha ygapHbIi narnb
cTeHku 6onee 12 Mm
KoHTponb 3arpsi3HEHHOCTN HEMETaNMMYECKUMM BKITIOYEHUS-
MU (NpY OTCYTCTBUM JOKYMEHTA Ha AaHHbIN BUL KOHTPOIS) 2 Tpy6bl OT NapTUM
VcnbiTaHue Ha pasgady (no TpeboBaHuio NpoekTa)
2 Tpy6bl OT NAPTUX C HAPY>KHbIM
WcnbiTaHue Ha cnnowyBaHve (Mo TpeboBaHmio NpoekTa)
aonameTtpom 45 mm n 6onee
2 Tpy6bl OT NAPTUM C HAPY>XHbIM
VcnbiTaHne Ha n3rnb (no TpeboBaHWio NpoekTa) Py P Py
anameTpom meHee 45 um
VcnbiTaHne Ha MEXKPUCTanNUTHy0 kopposuto (no Tpebo-
P y PP ( P 2 Tpy6bl OT napTum
BaHUIO MPOeKTa)
AHanua cepTudnKkaTHbIX 4aHHbIX
BHelwHui ocmoTp
[MpoBepka MapkMpoBKx 100 %
[MpoBepka pasmepoB
BbibopoyHo, B mecTax, rae
< 2 ¢ BHELLUHUM OCMOTPOM TPYyAHO
MarH1MTONOPOLLIKOBbIN UMK KanNUMnspHbIA (LBETHOI) KOH-
onpenenutb AedekTbl, a Takke
[MokoBku Tponb

B MeCTax MUCMpaBreHus NoBepx-
HOCTHbIX Ae(PeKTOB

YnbTpa3ByKOBOW KOHTPOSb

Kaxxpas nokoBka getanen
D 32 mm n 6onee

MpoBepka CTUIOCKOMNOM Hanuuusa Xxpoma, Bonbdpama,
mMonubaeHa, HUKens, BaHaaus, TUTaHa B MeTassne nokoBoK
13 NermMpoBaHHbIX MapokK cTanu

KoHTponb TBepgocTv no bpuHennio

100 %
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BaHusaM FOCT 2246 unu TY

MpoBepka COOTBETCTBUS MOBEPXHOCTV MPOBOMOKM TpeGOo-

Marapuane! Bua koHTpons O6beM KOHTpoOns
N 3nemMeHTbl
McnbiTaHue Ha pacTsikeHne
2 NOKOBKM OT napTuu
WMcnbiTaHve Ha yaapHbin narub
MokoBkK KoHT -
ponb 3arpA3HEHHOCTU HEMETaNNMYECKUMUN BKITKOYEHNS- Kaxxpas nokoBka getanew
MU (NpY OTCYTCTBUM AOKYMEHTA HA AaHHbIA BUA KOHTPOIS) DN < 250
VcnbiTanue Ha ctonkocTb k MKK (no TpeboBanuto npoekTa) 2 NOKOBKW OT NapTum
[MpoBepka Hanuunst cepTuduKaTon
[MpoBepka Hannunsi ApnbIKOB Ha yNakoBKe 1 COOTBETCTBUS 100 %
0
MX AaHHbIX cepTudunkaram
[MpoBepka COOTBETCTBUS Ka4ecTBa dNeKTpoaoB TpeboBaHu- Mo ogHomy anekTpogy u3 5
am FOCT 9466 nayek ot napTum
OnekTpoabl
[MpoBepka cBapOYHO-TEXHONOrMYECKUX CBONCTB
3ANeKTpoaoB CBapkon TaBpoBbix coeanHeHun FTOCT 9466
Mpoeepka MOCT 9466 xuMnyeckoro cocTasa u (npu Ha- 1 nadka us napTuu
nunynm TpeboBaHuii) cogepxaHuna deppuTHon dasbl 1
crownkocTn kK MKK
[MpoBepka Hannuns cepTUUKaToB U COOTBETCTBUA UX 100 %
AaHHbIX TpeboBaHuam MOCT 2246 vnm TY e
[MpoBepka Hannunsi GUPOK Ha MOTKaX N COOTBETCTBUS UX 5
c 100 %
Bapo4Hasd [aHHbIX cepTudukaTam
npoBoOnokKa

100 % moTKOB

I'IpOBepKa CTUNOCKONOM XMMUYECKOIo coCTtaBa NpoBOJSIOKA

1 MOTOK OT Kaxx4on napTum

[MpoBepka Hanuunsi ceptTnudukaTa n COOTBETCTBUS €ro AaH-
Hbix TpebosaHuam FOCT 9087 unun TY

UX JaHHbIX cepTudukaTty

CBapou4HbIn cnitoc 100 %
MpoBepka HanM4nsi SPrbIKOB Ha Tape U COOTBETCTBUSA UX
AaHHbIX cepTudmkary
[MpoBepka Hann4yusi ceptudukara
o lMpoBepka Hann4usi ApnbIKOB Ha BannoHax 1 COOTBETCTBUSA
3awmnTHbIN ra3 e P 100 %

MpoBepka YMCTOThI ra3a Ha COOTBETCTBUE CepTUCUKATY

1 6annoH ot napTum

AHanus NnacnopTHbIX AaHHbIX

BUAM Ha NOCTaBKy

MpoBepka COOTBETCTBUSI MAPKUPOBKY TEXHUYECKMM YCro-

®dacoHHble getanu

(TpoitHuku, nepe- | [POBEpKa BU3yanbHLIM OCMOTPOM HAPYXHbIX 1 BHYTPEH-
XOAbl, YrOMbHNKN M | HWX MOBEPXHOCTEN Ha OTCYTCTBME KOPPO3NM, TPELUMH,
T.1) paKoBUH, 3a60MH, NOBPEXAEHWI OT TPAHCMIOPTUPOBKMA 1
pasrpysku

Kaxxgas getanb

KPOMOK Moz CBapKy

MpoBepka kayecTBa 06paboTKM YNIOTHUTENBHBLIX MECT 1

Kaxxgas getanb
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lMpodomxeHue mabnuusi b.1

Marepuansi
1 3neMeHTbI

Bua koHTpons

O6beM KoHTpons

dacoHHble geTanu
(TpoViHUKK, nepe-
X0[bl, YrONbHVKM U

MarHMTOnopOLLKOBbLIN UK KanUNsipHbIA (LLBETHOM) KOH-
Tponb

Bbibopo4Ho, B Tex mecTax, rae
BHELUHMM OCMOTPOM TPYAHO
onpenenuTb AedekTsl, a
Takke B MecTax UcrnpasrieHus
NMOBEPXHOCTHbIX AedheKToB

MpoBepka kayecTBa pe3bbbl HA MPUCOEAMHEHHBLIX KOHLIAX
1 B rHe3fax rog ynopHble Wnumbky (BHELHUM OCMOTPOM,
pe3bb0oBbIMU KanMbpamu, MPOKpyYMBaHNEM Pe3bBOoBbIX

Tpornb

T. N.) Kaxpas netanb

cnaHues, Wnunek)
MpoBepka rabapuTHbIX N MPUCOEANHUTENBHBIX pa3MepoB
MpoBepka CTUIOCKOMOM HanMuns Xxpoma, H1Kens, Monuo- Kaxpas getans n3
AeHa, Bonb@dpama, BaHagus, TUTaHa nervpoBaHHOM Mapku ctanu
AHanua nacnopTHbIX AaHHbIX
MpoBepka COOTBETCTBUSI MapkMpoBkM TY Ha nocTasky Kaxxgast npoknagka

MeTannuyeckve _ .
Bu3yanbHbIi 0CMOTP YyNNOTHUTENLHOW NOBEPXHOCTU

YNNOTHUTENbHbIE

npoknaakn MarH1MTonopoLLKOBbIN UMK KanUMNSApHbIA (LBETHOI) KOH-

B coMHuTEnNbHbIX cny4vasax

MpoBepka reoMeTpuyecknx paamepoB

2 npoknagku oT napTum

KoneHa u otBOAbI
THyTble

AHanua nacnopTHbIX AaHHbIX

MpoBepka COOTBETCTBUS MApKUpPOBKK TY Ha nocTaBky

MpoBepka BU3yarbHbIM OCMOTPOM Hapy>HbIX U BHYTPeH-
HUX MOBEPXHOCTEN Ha OTCYTCTBUE KOPPO3WUU, TPELLMH,
paKoBWH, 3a60UH 1 MOBPEXAEHWIA OT TPAHCMIOPTUPOBKU U
pasrpy3aku

I/|3mepeHv|e yJ'IpraSByKOBbIM MeTo4O0M TOJLWNHbI CTEHKU B
mMecTe rnba

I/IsmepeHme OBaJibHOCTU

YnbTpa3sByKOBOW KOHTPOIb CMIOLHOCTY MeTanna B Mecte
rmba (npu OTCYTCTBUM AOKYMEHTA Ha JaHHbIV B KOHTPOSS)

Kaxpas netanb

MarHMTOnopOoLLKOBbLIN UMK KanUNAsiPHbIA (LLBETHOWN) KOH-
Tponb

BbibopoyHo, B MecTax ucnpas-
TNeHUS NOBEPXHOCTHBIX Aedek-
TOB

MpoBepka kayecTBa 06PaBOTKN YNMOTHUTENBHBIX MECT U
KPOMOK Mof, CBapKy

MpoBepka kayecTBa pe3bbbl HA NPUCOEANHUTENBHBIX
KOHLlax pe3bBoBbIMU Kanubpamiu 1nv NpoKpyYMBaHuem
pe3bboBbIX (hriaHLeB

MpoBepka rabapuUTHbIX 1 MPUCOEANHUTENBHBIX PA3MEPOB

Kaxnas petanb

lMpoBepka CTUNOCKONOM HanM4yusi Xpoma, HUKens, Monmo-
[OeHa, Bonbgpama, BaHaaus, TUTaHa

Kaxxgas geranb u3 nernpoBaH-
HOW MapKu cTanu
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Matepuansbi
N 3nemMeHTbl

Bua koHTpons

O6beM KOHTpoOns

LUnunbku, rankm

AHanua NacrnopTHbIX AaHHbIX

MpoBepka Tvna Lnunek

Kaxkgas wnunbka

I'IpOBepKa COOTBETCTBMA MAapPKNPOBKU TEXHUYECKUM YCIl10-
BUAM Ha NOCTaBKy

Kaxxgas petanb

MpoBepka ANWHbI LWNUNEK

Kaxkgas wnunbka

[MpoBepka Bu3yanbHbIM OCMOTPOM MOBEPXHOCTEN LUMUIEK
1 raek Ha OTCYTCTBUE KOPPO3WUW, TPELLMH, PakoBUH, 3a60uH
1 MOBPEXAEHUN

MpoBepka kayecTBa pe3bbbl pe3bGoBbIMY Kanubpamu

Kaxpas petanb

ﬂpOBepKa KayecTBa U TOJLLMHbI MOKPbITUA

Kaxkgas wnunbka

CapHble
coefuHeHus

BHewwHuin ocmoTp

MarH1MTonopoOLLKOBbLIN UMW KanUMnApHbIA (LBETHOW)
KOHTPOIb (Npy OTCYTCTBUM [OKYMEHTaLMN HA AaHHbIV BUA,
KOHTpOns)

Pagvorpadvsi unu ynstpassykoasi Aedektockonusi (npu
OTCYTCTBUM AOKYMEHTALMN Ha A@HHbIV BUA KOHTPONS)

100 %

MiamepeHne TBEpOOCTM OCHOBHOMO MEeTanmna, MeTanna LBea,
30HbI TEPMUYECKOTO BNMAHUSA (MPU OTCYTCTBUM AOKYMEHTa-
LMW Ha JaHHbIA BUL KOHTPONS)

100 % coegunHeHun n3 xpo-
MOMONUGAEHOBbIX, XPOMO-
MonubaeHoBaHaANEBbIX U

XpomomonubaeHoBaHaaUeBOMb-
bpamoBbIX cTanen; 2 coeanHe-
HWSA U3 OCTanbHbIX MapoK cTanu

HpOBepKa CTUINOCKONOM Hann4na OCHOBHbIX NTErnpyrowmx
ANEMEHTOB, onpeaenarnLnx MmapKy ctanm B OCHOBHOM U B
HanmnaeneHHoOM MmeTanne

OnpepgeneHune cogepxaHusa doepputHoi dasbl AN cBap-
HbIX COEIMHEHWI N3 ayCTEHUTHBIX CTanew, paboTatoLmx
npv Temnepatype cabiwe 350 °C (npu OTCYTCTBMM OOKY-
MEHTaLUMV Ha AaHHbI BUA KOHTPONS)

100 %
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Mpunoxexune B
(o6sa3aTensHoe)

anMeHeHMe MaTepuanoB B ra3oBbiX cpegax

Tabnwunuya B.1— MakcumanbHo gonyctumas Temnepartypa NnpuMeHeHns ctanen B BOAOpoacoaepalmx cpegax, °C

Temnepartypa, °C, npu napuymansHom aasneHun sogopogaa, MlMa
Mapka cranu
3,5 2,5 5 10 20 30 40
20, 09r2c 290 280 260 230 210 200 190
12X18H10T 510 510 510 510 510 510 510
MpumeyaHne — [lapameTpbl NPUMEHEHNUS CTanen, ykasaHHble B Tabnuvue, OTHOCATCHA Takke K CBapHbIM

COeMHEHUAM Npu YyCrnoBUK, YTO codepXXaHue Nnernpyrwmx anemMeHToB B MeTanse wea He HWXe, Y4eM B OCHOBHOM
MeTanne.

Tabnuuya B.2 — MakcumansHO onyCcTUMbIe nNapumanbHble AaBneHus okucy yrnepoaa, MlMa

MapumansHoe aasnexue, Mla,

Tiri-erifii npu Temneparype, °C
no 100 cB. 100
YrnepoancTblie U HU3KONErmpoBaHHble C cogepxaHvem xpoma Ao 2 % 24 —
Hu3konermpoBaHHble ¢ cogepxaHvem xpoma cabilwe 2 % 8o 5 % — 10
Koppo3noHHO-CTOMKMEe CTanu ayCTeHUTHOrO Kracca — 24
MpumeyaHue — YcnoBusi NPUMEHEHWS YCTAHOBMEHbI ANsi CKOPOCTV KapboHWMbHOM Koppo3un He Gonee

0,5 mm/roa.
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Mpunoxexue [
(pekomeHgyemoe)

PaC‘-IeTHO-3KCI19pVIMeHTaﬂbele MeToAbl U cpeancTBa 3aluThbl prﬁonpoaona oT Bu6paum1

0.1 TexHU4YeCKMe peLLeHMs NO CHWKEHUIO Nynbcauumn NoToka, BUbpauumn Tpy6onposoaa U Bu6posawmure
OKpYXaloLWmX 06HLEKTOB

Bubpauuio CHUXKalT YMEHbLUEHWEM UMW CHATUEM BO3MYLLIOLWMX BO3AENCTBUIA. [1pn 3TOM HeobxoaMMo B NepByto
oyepefpb YCTPaHWUTb pe30HaHCHbIe konebaHus NynbCUPYIOLLEro MOTOKA U OTCTPOUTL OT BO3MOXHOTO COBMaAeHNs Pe30HaH-
Cbl MOTOKa ¥ MEXaHUYECKOW CUCTEMBDI.

MpuMeHstoT cnegytoLme cnocobbl OTCTPOMKM CUCTEMbI OT PE30HAHCHbIX KonebaHui rasa:

a) U3MeHeHue ANVH 1 ANaMeTpPOB Yy4acTKOB TPyOONPOBOAHON CUCTEMbI, €CNv 3TO AOMyCKaeTCcsl KOMMNOHOBKOW CU-
CTeMb;

6) ycTtaHOBKY Auadparm, KOTopble paccemBaloT aHepruto konebaHui raza U U3MEHST aMnUTy4HO-YaCTOTHbIN
cnekTp rasa B Tpy6onposogHon cucreme. OpMeHTUPOBOYHO AnameTp pacTtouku gnadparm coctaenset 0,5D. Ontumans-
HbI guameTp pacTodku guadparmsl d, obecnedmBaroLwmnin 3 eKTUBHOE ralleHne nynbcaumm, Ana ogHodasHbIX NOTOKOB
MOXeT ObITb onpeaeneH no gopmyne

d=D(V,,/CP%, @1

roe ch — cpedHsas ckopocTb rasa B TpybonpoBoae, M/c;
C — ckopocCTb 3ByKa B rase, M/c.

[ns aByxdasHbIX MOTOKOB 3TOT ANAMETP

d=D (1,5£)0.25, (8.2)

roe & — Ko3aPULMEHT rMAPaBMNYECKOrO CONPOTUBMEHUS Anadparmbi;

B) yCTaHOBKY BydepHbIX EMKOCTEN C LIENbI0 YMEHbLUEHNUS aMnnuTyabl Nynbcauun AaBneHns 3a CHeT paccenBaHus
3HEepruu, 3aTpa4ynmBaemMon Ha Bo3byxaeHne macchl rasa B obbeme 6ydepHon eMKOCTU, U UBMEHEHUST CNEKTPa COBCTBEH-
HblX YacToT konebaHui. Ans Hanbonee ahHeEKTUBHOrO rawieHusa konebaHun BydepHyo eMKOCTb YCTaHaBNMUBAOT HemMo-
CPeACTBEHHO y UCTOYHMKa BO30OYxaeHusi konebaHun (LmnuHap Komnpeccopa). Ha Heckonbko LMNMHAPOB OAHOW CTYMEeHU
LenecoobpasHo ycTaHaBnmBaTh OBOLLYI0 €MKOCTb;

r) yCTaHOBKY aKyCTU4eCKuX (UnNbTPOB B TEX Criyyasix, Koraa BO3HUKaeT He0OBXOAMMOCTb B 3HA4YUTENBHOM CHUDKEHWN
konebaHui, a TpebytoLumecst Ansa aToro rabapuTHble pasmepbl 6yepHO eMKOCTY NMPEBbILLAIOT AOMYCTUMbIE MO YCIOBUAM
KOMMOHOBKW. AKYCTUYECKUI (PUNBTP XapaKTepU3yeTcst YETKUM AUCKPETHbIM CMEKTPOM MOMOC MPOMYCKaHWsA U ralleHus
YyacToT KonebaHun rasa;

[) U3MeHeHne TemnepaTypbl U AaBMNEHUst HAarHeTaHUsi KOMNPEeCcopa, ecny 3TO BO3MOXHO MO TeXHomnoruv paboTbl.
OT 3TMX NapamMeTpoB 3aBUCAT BENUYMHbLI NIIOTHOCTU NPOAYKTa U CKOPOCTU 3ByKa, BMUSIIOLLME HA YaCTOTHBLIA CMEKTp cu-
CTeMb;

e) HTepdepeHUMOHHbI cnocob raleHns nynbcaunii, KoTopbii 3 dEKTUBEH B 04EHb Y3KOW Nonoce 4acToT Kone-
6aHui. ToT cnocob npeaycMaTpuBaEeT NPUMEHEHNE crieuuanbHbIX OTBETBIIEHUI UMW NETENb, ANVHY KOTOPbIX nogbupatoT
paBHOW HEYETHOMY YMCIy MOMYBOMH;

X) coyeTaHue B 0fHOM TpyOONpOBOAHOM CUCTEME Pa3nMyHbIX CNOCOOOB ralieHus nynscauui. Tak, BO3MOXHa ycTa-
HOBKa Anadhparm Ha BXoge B EMKOCTb UMK Ha BbIXOAE M3 eMKOCTU. [pu 3ToM pa3aMepbl EMKOCTU MOTYT ObiTb YMEHbLLUEHbI
npumepHo Ha 30 % Mo cpaBHEHUIO C eMKOCTbio 6e3 avadpparmbl. [JononHUTenbHbIE NOTEPU AABMEHUSA NMPU YCTaHOBKE
avadparMbl MeHbLUe, YeM AOMNONHUTENbHbIE MOTEPU NPU PE30HAHCHBIX KonebaHnsx.

MocnenoBaTenbHOCTL NPOBEAEHUSI OTCTPOMKU OT PE30HAHCHBIX KonebaHuii, a Takke CHYbKeHUs konebaHuii faBne-
HWS ra3a npeacTaBnsieT cobow UTepaLMOHHbIN NPOLECC BHECEHUS U3MEHEHWUI B KOHCTPYKLMIO TPy6ONPOBOAHOM CUCTEMBI
C nocrneaytoLlei npoBepkoin 3hHEKTUBHOCTN UMEHEHUI PACYETOM MO CrieumanbHbIM NporpaMmmam.

0.2 CHuxeHMe BUOpaLmm n BUGpo3almTa OKpyXarLmx 06 HLEKToB

[.2.1 B Tpy6onpoBoAHbIX 06BsA3Kax NOPLUHEBLIX MALUWMH MakCUMarnbHas HEprust MPUXOAUTCA Ha HU3LWKE rapMo-
HUKW. Pac4eTbl 4OMYCTUMO MPOBOAUTL MO HECKOMbKUM MepBbiM (40 3—5) COBCTBEHHBIM YacToTaM Kaxaoro nponeta u
OCYLLECTBMATb OTCTPOWKY MO 3TUM 3HAYEHUSM.

[ins ycTpaHeHnsi MexaHU4eCKUX PE30HAHCOB MPOBOASAT KOPPEKTUPOBKY TPYGONPOBOAHOM CUCTEMBI.

CnekTp COBCTBEHHBIX YaCTOT 060N MEXaHUYECKON CUCTEMbI 3aBUCUT OT €€ 06bEMHO-KOHCTPYKTUBHBIX PELIEHN,
YCIOBUI 3aKPENNEeHNs U UHEPLIMOHHO-KECTKOCTHBIX napameTpoB. [Ons TpyGonpoBOAHbLIX CUCTEM TaKUMU NapameTpaMu
ABMSAOTCA:

- YUCIIO YHaCTKOB, PACMONOXEHHbLIX MEXay onopamu, Ux KoHUrypaums;
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- HanM4yne CoCpefoTOMEHHbIX MAcC U UX BEMUYMHA;

- YCrOBUSi ONUpaHus;

- ynpyrue onopbl 1 UX XxapakTEPUCTUKN KECTKOCTH;

- UHEPLIMOHHO-KECTKOCTHbIE MapamMeTpbl y4acTKOB.

CocpeoToYeHHbIE MAcChbl YBENMYMBAIOT UHEPLIMOHHBIE XapaKTePUCTUKMA U CHKAIOT 3HAYEHUs1 COBCTBEHHbIX Ya-
cToT. [paKkTuyeckn NOHWXeHNe 3Ha4yeHUss COBCTBEHHOW YacTOTbl CNOCOBOM BKIOYEHWUSI AOMOMHUTENBHON Macchbl MOXeT
ObITb 3PPEeKTUBHBIM NPU BENUYMHE MACChl, COM3MEPUMON C MACCOM y4acTKa.

B peanbHbIXx cuctemax COCPEAOTOYEHHbIE MACChl KOHEYHbIX PasMepoB YBENUYMBAKOT XECTKOCTb cUcTeMbl. B
BGonbLUMHCTBE CriyyaeB B pearbHbiX TPyOONpOBOAHbLIX CUCTEMAX COCPEAOTOMEHHbIE MACChl MMEIOT CaMOCTOSITENbHbIE
OMopbl U MOTYT paccMaTpuBaThbCs Kak pa3fenvTenu CUCTEMbl Ha He3aBUCKUMbIE, C XXECTKUMU 3afefnikaMmu B To4Kax npu-
coeguHeHus macc.

YxecToyeHne cucTeMbl BKITKOYEHUEM AOMOMHUTENBHON Macchl — (HaKTop KOHCTPYKTUBHOIO YBEMUYEHUSI COOCTBEH-
HOW YacToTbl. BnusiHne macc B kaX4oM KOHKPETHOM Criyyae MOXeT ObiTb MofyyeHO TONbKO pacyeToM BCEWN CUCTEMbI B
Liernom.

[0.2.2 CobcTBEHHbIE YacTOThl TpybonpoBoaa 3aBUCAT OT YCIOBUM 3aKPEMMEHUS ero KOHLEBbLIX U MPOMEXKYTOYHbIX
yyacTkoB. [pu NpyMeHeHUN CKONb3SLLKX OQHOCTOPOHHKX OMop Heob6XxoanMO NpeaBapUTENIbHO NPOBECTY pacyeT Ha cTaTu-
YeCKyH NPOYHOCTb M y6eanTbCsi B TOM, YTO COOTBETCTBYIOLLME OOHOCTOPOHHME CBSI3N 3aMKHYTbIe. [1py OTKNOYeHUM 0gHO-
CTOPOHHE onopbl (B Crliy4yae pa3oMKHYTOW CBSI3W) B MCXOAHbLIX AaHHbIX ANsi pacyeTa COBCTBEHHbIX YacTOT NMPUHUMAKOT
CYMMapHyto AnnHY nporneta Mexay ABYMS COCeQHVMMU OnopamMu, YTO MOXET CyLLECTBEHHO CHU3WUTb 3Ha4YeHne CobCTBEH-
HOM (NapuuanbHON) 4acToThl ydacTKa.

Llenecoobpa3HocTb NpUMeHeHNs ynpyrix onop onpeaensoT no pesynsratam pacyerta. Ynpyrue onopbl, yMmeHbLuas
3KBUBANEHTHYIO KEeCTKOCTb BCEW CUCTEMbI, CHUXAIOT HUXHIOK rPaHuLy YacTOTHOrO AuanasoHa yyacTtka u cuctemsl. [pu-
MeHeHUne nx 3PHEKTUBHO NpK OTCTPOMKE OT PE30HAHCA B CTOPOHY YMEHbLUEHNS 3Ha4YeHU i COBCTBEHHBIX YacToT.

[0.2.3 HeobxoanmocTb OTCTPOVKM TPYOONPOBOAHON CUCTEMBI OT PE30HAHCOB ONPEAEenstoT Mo KaK40MY U3 NOTEHUU-
anbHO BO3MOXHbIX MEXaHW3MOB BO30yaeHusi Bubpauum cornacHo 9.4.

[ins BbIBOAa CUCTEMBI 3a Npefernbl pe3oHaHca 4OCTaTO4HO M3MeHUTb AnnHY yyactka Ha 15—20 %. CnepgyeT BHava-
e NpoBOAUTb KOPPEKTUPOBKY B CTOPOHY YBEMUYEHUSI fj T. €. COKpaLleHus AnuHbl nponeTa. [Mpu KaxaoM BHOBb NMPUHATOM
3Ha4YeHUW ANuHbI NponeTa NPoBEPSIOT YCNoBMSA cornacHo 9.4 no Bcem BO3MyLLAOLWMM YacToTaM. B cnyyae BbiBoga cucte-
Mbl U3 30Hbl OHOTO M BXO[A B 30HY ApYroro pe3oHaHca CUCTEMY KOPPEKTUPYIOT MO HOBOMY pe30HaHCHOMY pexumy. [Mpu
HEBO3MOXHOCTU KOPPEKTUPOBKM B CTOPOHY YBENWUYEHUS! f; KOPPEKTUPOBKY MPOBOASAT yMeHbLUEHNEM f, T. €. YANMHeHnem
yyacTka, onpeaensoLlero );

[.2.4 Tpu orpaHu4yeHnn BO3MOXHOCTEN BapbMpPOBaHUSA AMWMHON Mporneta OTCTPOWKY CUCTEMbl OT pe3oHaHca Mnpo-
BOAAT BbIGOPOM TMMa onop 1 nogbopoM UX KeCTKOCTU. MI3MeHeHne pacrnonoXeHns coCpefoTOYEHHbIX Macc 3afaercs
pac4eT4MKOM TOMbKO NPU HanNM4yMm B CUCTEME COCPEAOTOYEHHbIX Macc. Mpu nx oTCyTCTBUM cneumansHO BBOAUTb COCpe-
[OTOYEHHbIE AOMOMHUTENbHbIE Macchl AN UBMEHEHUS CNEKTPA YacTOoT CrieayeT TONbKO NPU HEBO3MOXHOCTU NMPUMEHEHUS
ApYyrvx cnoco60B OTCTPOMKMN OT pe3oHaHca.

[0.2.5 Mpu HeacbhekTMBHOCTM cnocoboB, n3noxeHHblx B [.2.1 — [.2.4, Heo6X0AMMO U3MEHUTb FEOMETPUIO CUCTE-
Mbl, 06ecneunB cBoboay Bapuauum l; MaKCUMarnbHO CrpsIMMB Tpaccy, N0 BO3MOXHOCTY usberas NULIHNUX NoBOpOTOB. MNpun
3TOM crnocobe HeobxoaMMOo NpoBEAEHNE NOBEPOYHbIX pacyeToB TpybonpoBoaa Ha NPOYHOCTb M XKECTKOCTb.

[Mpun HeadbpeKkTMBHOCTM cnocoboB, n3noxeHHbix B [1.2.1 — [0.2.5, naMeHeHne MHepLMOHHO-XKECTKOCTHbIX Napame-
TpoB Tpyb6onpoBoaa obecneymBaoT BapbupoBaHvem anameTtpa Tpybonposoaa.

Mpu HannuMM cneunanbHbIX MHEPLMOHHO-KECTKOCTHBIX racuTenen, aHTMBNbpaTopoB, NCXOASA U3 SKOHOMUYECKOW U
TEXHUYECKOM Lienecoobpas3HoCTV UX MPUMEHEHWS, MPOCYMTLIBAIOT BAPUAHTBI YACTOTHBIX CMEKTPOB CUCTEMbBI C racUTENsiMm
1 no oopmam konebaHuin 4atoT OLEHKY UX IPDEKTUBHOCTH.

KoppekTupoBky TpybonpoBOAHON CUCTEMbI ANA YCTPAHEHUS MEXaHWYECKOro pe3oHaHca MPOBOAST ANS KaX4oro
MexaHu3mMa Bo3byxaeHust konebaHuii He MeHee YeM Mo NSATV rAapMOHUKaM U MO YMCry COBCTBEHHbIX YacToT konebaHwmi
CUCTEeMbI UNK NO YABOEHHOMY 3HAYEHWIO YMCra Y4acTKOB CUCTEMBI.

0.3 MHCprMeHTaanoe obcnegoBaHue U MOHUTOPWUHI pr6onpOBong|x CUCTEeM U HarHeTaTenbHbIX
MaluH Npu NyckKe uU aKkcnnyartauyuu

[.3.1 UHcTpyMmeHTanbHble o6¢cneagoBaHus BUbpauumm

[.3.1.1 Llensmun o6cnenoBanns ABnSOTCS:

- U3MepeHve ypoBHew Bubpaummn TpybonpoBoaoB, CpaBHeEHME KX ¢ gonyckaembimu (cMm. [1.4.2);

- onpegeneHne cTenexHy onacHoCcTy Bubpauuu;

- aHanu3 CnekTpoB BMOpaLK, AMArHOCTMKA YACTOTHbLIX CNIEKTPOB BUOPOBO3MYLLEHUA N UX UHTEHCUBHOCTY;

- OLleHKa YpoBHeN BUbpaumm aNeMeHTOB HarHeTaTenbHblX MawwmH (Tabnuusl .3 — [1.9) kak nCTO4HMKOB BUbpauuu;

- U3MEPEHME YPOBHEW NynbCaLWn AaBMNEHUSs, CPAaBHEHME UX C AOMyCKaeMbIMU, onpeaeneHme HeobXoammMocTy nx
CHWDKEHUS;

- onpegeneHve HeobxoanMMOCT BUOPO3aLLMTLI OKPYXKatoLLMX OOBEKTOB;
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- COCTaBIIeHVe 3aKMoYeHNs 0 He0BX0AMMOCTU NEPUOANYECKOTO UMM MOCTOSIHHOTO MOHUTOPUHIa BUbpauum Tpy6o-
NMPOBOAOB M HarHeTaTenbHbIX MALLVH.

[.3.1.2 ViamepeHunsi BUGpaLmm BeIMOMHSIIOT B CrieyoLwemM nopsiake.

M3mepeHue B KaxxgoM Hame4eHHOM CeYeHMn NPoBOAAT NO TpeM ocAM. [prHUMALOT cnegyoLue HanpasneHns ocei:

- Y — no ocu Bana MallvHbl;

- X — B ropu30HTanbHOM NNOCKOCTH;

- Z — HopmarnbHo k nnockoctu XY.

HanpaeneHue Y BbiAepX1BatoT NO BCe Tpacce ANs KaXaoro yvacTka.

ToukM namepeHus:

- HarHeTaTenbHas MalluuHa — TOPLbl LUNMHAPOB, HarHeTatenbHble NaTpyobku, yHaamMeHTHble 60nThl;

- onopbl TpybonpoBoaa;

- cepefvHa KaXgoro nporneta Mexay onopamMu, Npu Hanmumuuv B Nponete Mexay ornopamMmu OTBOAOB — Ha KOHLaX
oTBOAa.

OnpenensioT YacTOTHbIN CNekTp Bubpauuu. MamepsioT paamaxu BubponepemeLLeHuit:

- 06LLMIA (CyMMapHbIN) YPOBEHb;

- 4N K&XO0W YaCTOTHOW COCTaBNAOLLEN CnekTpa.

Bo Bpems namepeHuin (huKcpyoT pexunm HarpyxeHus Tpybonposoga:

- COCTaB nepekayMBaeMov cpeabl;

- TeMneparypy Ha KaxgoMm y4acTtke;

- OaBneHue;

- NMPOU3BOAUTENBHOCTb;

- BpeMsi U Aaty NpoBeAeHNs U3MEPEHUN.

Mpy MeHALWMXCS pexuMax akcnnyataummn TpebytoTca namepeHns Ha 3—4 pexumax NnpousBoauTenbHocTU. Pe-
3ynbTaTbl U3MEPEHUI NPOTOKONMUPYIOT C yKa3aHUEM UCMONHUTENEN.

[.3.2 MOHUTOPUHT CUCTEMbI

[0.3.2.1 Bug MoHUTOpUHra (Nepuoamnyeckuii Unm nocTosiHHbIN) Bubpauum TpybonpoBOAHbBIX CUCTEM ONpeaensaoT
NPOEKTHOW [OKYMEHTaLUMen Unm HasHavatoT No pe3ynsrataM UHCTPYMeHTarnbHbIX 06crnenoBaHui.

[Mpun neproanyeckoMm MOHUTOPUHIE BbINOMHSIOT Bce Tpebosanus [1.3.1. MNepnognyHocTb amepeHuin Bubpauum npm
OMOPHbIX YPOBHSIX He Bbile 2 (cornacHo [1.4.2) HasHayaloT He pexxe OOHOro pasa B Mecsil; Npu 3HavyeHusix Bubpauum,
npubnmkaroLmxcs K 3-Mmy ypoBHIO — He pexxe 1 pasa B Hegenio. MNpu ctabunusauum Bubpauum okorno 3-ro ypoBHs B Teye-
Hue 4 namepenun (1 mecsau) 4oNycTUMO yBENUYUTL NEPUOANYHOCTb A0 OOQHOro Mecsua.

[Mpu Bo3pacTaHum ypoBHS ¢ 3-ro 4o 4-ro He06X0AUM eXEAHEBHbIN MOHUTOPUHT, @ NPy AOCTUXKEHUW CPEAHUX 3HaYe-
HWI pa3maxa Bubpauum B nonoce 3-ro — 4-ro ypoBHen TpebyeTca cpoyHas OCTaHOBKA M PEKOHCTPYKLMSA CUCTEMBI.

[.3.2.2 Mpu cTaunmoHapHOM MOHUTOPUHIE NpegycMaTpuBatoT:

- Ha HarHeTaTeNbHbIX MalLMHaX — He MeHee ogHoM Touku dpukcauum (no X, Y, 2);

- Ha TpybonpoBOAHbIX CUCTEMaX — HE MEHee YeM B TPex ToYKax Mo Tpacce.

[onyckaetca dukcauusi ypoBHeln BUGpaLmm Ans Kaxao TOYKW Mo OAHOMY Unu AByM Haubonee BuGpoonacHbIM
HanpaBneHusM.

Mo makcumanbHbIM ypoBHAM BUBpaLmMm 13 Bcex HaMe4eHHbIX TO4eK Mo Tpacce 1 koopauHaTam BelbupatoT He MeHee
OBYX NS BKIIOYEHUS CUrHanu3aumm 4OCTMKEHVS aBapUMHOTO YPOBHS.

[.4 HopmupoBaHue nynbcaummn noToka n Bubpauum Tpyéonposoaos

0.4.1 Nynbcauma noToka Nnpoaykra
HepaBHOMEpPHOCTL NOTOKa OrpaHMYMBalOT B 3aBMCUMOCTU OT paboyero gaenexus (tabnuua 4.1).

Tabnuuya [.1 — OrpaHnyeHns HepaBHOMEPHOCTU MynbcaLuy NoToka

Py, MMa <0,5 Cs.0,5001,0 Ce.1,0002,0 CB.2,0005,0 Cs. 5,0
3, % 4—8 Ot4p06 Otr3p05 Otr2p04 Or2p03

[lnsa BcacbiBaKOLLMX NUHUIA Hed)TﬂHOFO rasa gonyckaeTcd 3Ha4yeHue nyrnbcauuu gaBneHuns.

[.4.2 Bubpauuu Tpy6onpoBoaos

Mx HopMUpyloT Mo amnnuTyAe BUGponepemeLLieHN B 3aBUCUMOCTH OT YacToTbl BUbpauuu.
Paznuyatot 4eTbipe onopHbIX YpOBHSA BUBpaLmu:

1 — pacyeTHbIV Npy NPOEKTMPOBAHUY;

2 — ponyckaeMmblil Npu aKcnnyarauum;

3 — TpebytoLwmit ucnpaBneHns, PEKOHCTPYKLMN CUCTEMbI;

4 — ypoBeHb MOSIBMIEHUSI aBapUNHbIX CUTYaLMA.
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B Tabnuue [1.2 AaHbl AVCKPETHbIE 3HAaYeHUsA AOMYyCKaeMbIX 3Ha4YeHWi BUGpaLmmn Tpy6onpoBogoB Ans (hUKCUPOBaH-
HbIX YacToT.

Ta6nuua [.2— [Jonyckaemble 3Ha4eHns amnnuTtya subpaumm Tpy6onpoBoaos S,, MKM

Yacrora, Ny
YpoBeHb
2 4 6 8 10 20 30 40 50 60
1 120 115 100 90 85 60 50 45 40 35
2 250 230 200 180 165 120 95 85 75 70
3 500 450 400 360 330 230 180 145 135 130
4 1250 1100 950 800 750 500 420 350 320 300

COOTBETCTBEHHO B Anana3oHax YpPOBHS:
1—2 — ynoBneTBOpUTENbHOE COCTOSIHUE TPYOONPOBOAOB;

2—3 — ponyckaeMoe 3Ha4YEHNE, KOHTPOSb;

3—4 — MOBbILLEHHBI KOHTPOIb, BO3MOXHbI OTKa3bl, HEO6XOAMMBI MCNpaBeHne, PEKOHCTPYKLNS;

Bbille 4 — OQKCTPEHHOE ncnpaerieHue.
npaKTVI‘-IECKVI ansi 6onblUMHCTBA pr60I'IpOBO,CleIX 06BA30K HACOCOB 1 KOMMPECCOPOB MaBHble aMMINTYHbl€ CO-

CTaBnsoLLMe NpoLieccoB BUGpaLuum onpeaeneHsl ¢ Anana3oHom yacTtoT Ao 60 Mu.

Mpu MOHWUTOPUHIEe BUBPOCOCTOSIHWA TPYOONPOBOAOB B YCNOBUSX IKCMITyaTaLmm C LieNbio OLEHKN 1 BbISIBEHUS NPU-
YVH MOBbILLEHHbIX YPOBHEN BUOpaLMu HE06X0AMMO MMETL, KPOME YPOBHEN Nyrnbcaumu gaBneHusi, uHopmawmio o6 ypoB-
HAX BUGpaLuy KOMNPEeccopoB, HACOCOB, (PyHAAMEHTOB U T. M.

OueHKy BMOPALMOHHOIO COCTOSIHUSI HACOCOB M KOMMPECCOPOB, 3a WCKIIOYEHMEM MOPLUHEBbIX MalUMH C HOMU-
HamnbHOM ckopocTbio oT 120 Ao 15000 MuH~!, NPOBOAST MO CPEAHWM KBAAPATUYHLIM 3HAUEHUAM BUBPOCKOPOCTH, MM/C,
n BubponepemeLlleHnin, Mkm, B cootBetcteum ¢ FOCT P MCO 10816-3. B octanbHbIX criyyasix, He NpegyCcMOTPEHHbIX B
yKasaHHbIX CTaHgapTax, ANns oueHKy Bubpauum ncnonb3yoT npuBoaumble ganee (tabnuvubl .3 — [0.10) gonyctumble
amnnuTyabl BUGpaLum y3rnoB 1 3NeMEeHTOB HarHeTaTenbHbIX MaLLuH.

Ta6nuuya [1.3 — Hacocbl

Yacrora BpatieHus sana, 'y <12,5 12,5—16,5 16,5—25 25—50 >50
[Honyctumas amnnutyna subpauuu S,, Mkv 120 100 80 60 50
Tabnunya [0.4— ®dyHogameHTbl NOPLUHEBbLIX MaLUUH
Yacrota BpalyeHus Bana, 'y <3,5 3,56—8 8—25 25—50
[onyctumas amnnntyga Bubpauum S,, Mkm 400 200 100 50

Tabnwuuya [O.5— dyHoameHTbl anekTpoaBuratenemn

YacTora BpalyeHus sana, [y <8 8—12,5 >12.5
[onyctumas amnnutyaa subpauum S,, Mkm 200 150 100
Tabnwuuya [.6 — dyHgameHTbl TypboarperatoB
YacTora BpaleHus sana, i <25 25—50 >50
[onyctumas amnnutyga Bubpauum S,, Mkm 100 70 40

Tabnwuuya [O.7 — UunuHgpbl n MEXCTyNeHYaTble annaparbl NOPLUHEBbIX MaLLUH

<10 >10
200

Yacrora BpalyeHus Bana, 'y

Honyctumas amnnutyna subpaumn S,, Mkm 250
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Tabnwuuya [.8 — MNogwunHuku TypboarperatoB

YacrorTa BpalyeHus sana, Ny 25—50 50—80 80—135 >135

Honyctumas amnnutyaa subpaumnn S,, Mkm 95 20 13 1.5

Tabnunuya [0.9— MNMogwmnHukn anekTpogsuratenemn

YacroTa BpalleHus sana, Iy <12,5 12,5—16,5 16,5—25 25—50

[onyctumas aMnnutyaa BuGpauum S,, Mkm 80 65 50 25

Tabnuya .10 — Paboyee MecTo MalUMHUCTA

YacTota BpalleHus sana, 'y <3 3—5 5—8 8—15 15—30 >30 <3

[Oonyctumas amnnutyaa subpaunm S,, MKM 300 200 75 25 15 5 300
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Metallishe industrielle Rohrleitunge — Teil 3 — Konstruktion und Berechnung (Tpy-
©onpoBOAb! NPOMbILLMIEHHBIE MeTannuyeckme. YacTb 3. [NpoekTupoBaHue 1 pacyeT)

Tpy6bl cTanbHble GecloBHblE ropsiyegedOpMMPOBaHHbIE Asi ra3onpoBOAOB ras-
NNTHBIX CUCTEM 1 0BYCTPOMCTBA ra3oBbIX MECTOPOXKAEHUN. TEXHUYECKe yCnoBums

Konbua ropsyekartaHble ansa dnaHues n3 ctanu mapku 20. TexHn4eckne ycnosus
Konbua ansa cdnaHues cTanbHble ropsyekataHble. TeXHUYEeCKMe yCroBus

BonTel, Wbk, ranku, wWanbbl Ans dnaHueBbiX COeaAVHEHUR. TexHuYeckne Tpe-
6oBaHus
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