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NMHbopmauma 06 WM3MeHeHUAX K HacToAllemy CcTaHAapTy nyb/AMKyeTcA B eXerogHo W3aaBaeMom
nHdopmaLMOHHOM yKasaTene "HauuoHanbHble cTaHAapTbl" (MO cocTosHMIO Ha 1 AHBapA TeKyllero roaa), a TeKcT
M3MEHEHMIN N NOMPaBOK - B eXXeMecAYHO M3gaBaemMbix MHGOPMALMOHHbIX YKasaTenax "HauMoHanbHble cTaHaapThl”. B
Ccnyyae nepecmMmoTpa UM OTMEHbl HacToALWEero cTaHgapTa cooTseTcTBytowas nHbopmaumnsa byaet onybanmkoBaHa B
eXXemecsyHo u3gaBaemMom MHPOPMaLMOHHOM YyKasaTtene "HauuoHanbHble cTaHAapTbl". CooTBETCTBYOLLAS
nHbopmaums, yBeaOMIEHME N TEKCTbI PasMeLLatoTcs TakKe B UHOOPMALMOHHOM cucTeme obLero nosib3oBaHMs - Ha
odunumnanbHom cante desepanbHOro areHTCTBa MO TEXHMYECKOMY PeryimpoBaHUIio U METPONOTUK B ceTU MHTepHET.

BsegeHue

Hactosawmii  ctaHOapT YyCTaHaBAMBAeT OCHOBHble TeXHMYEcKMe TpeboBaHMA K  TEXHOJIOTMYECKUM
TpybonpoBogam: ycnoBus Bblbopa M nNpumeHeHua Tpyb, aeTanen TpybonpoBoAoB, apmaTypbl M OCHOBHBbIX
MaTepunanos AN UX U3rOTOBEHUS, a TaKKe TpeboBaHMA K CBapKe U TepmoobpaboTKe, pasmelleHmio TpybonpoBoaos,
YC/IOBUMSAM HOPManbHOM 3KcnayaTauuu, cobnogeHue KoTopbix 06A3aTenbHO Ans npeanpuaTUii, UMeoWwmx
NOAKOHTPO/IbHbIE HAaA30PHbLIM OpraHam NPOM3BOACTBa.

CTaHAapT npegHasHayeH AAa  CNeunanmcToB, OCYLLECTBAAKOWMX MPOEKTUPOBAHME, CTPOUTENLCTBO,
PEKOHCTPYKLMIO M 3KChlyaTauuio TpybonpoBoaos B HedTenepepabaTbiBaOWEN, XMMUYECKON, HEDTEXUMUYECKOMN,
HepTAHOM, ra30BOM U APYIUX CMEMKHbIX OTPACAAX MPOMbILNEHHOCTH.

B pabote npuHnumanu yyactme: CenesHes .M. (beaepanbHas cayxba no 3KONOrMYECKOMY, TEXHO/IOTMUYECKOMY
W aToMmHOMY Hagzopy), MupkuH A.3., Kabo /1.P., Maranund B.f., Kynukos A.B., YcuHblu B.B., KopenbwTeitH /1.6. (000
"HTN Tpy6onposoa"), CamoxuH HO.H., Tonkaues H.H. (OAO "BHUKTUHedTEeXxnmobopyaosaHue", pasgensl 13, 14,



Mpunorkenue K), Boyapos A.H. (OAO "BHUNHEDTEMALL", pasgensl 7, 12, NMpunoxkeHue A, B), XapuH M.A. (OAO
"HUMXUMMALL", pasgensl 7, 12, NMpunoxenue A), KysHeuos A.M. (OAO "NpkyTckHUNXUMMALL", pasaensl 7, 12,
noapasaenst 6.7, 11.4, Npunoxexne A, T, O, /1), Tapacbes t0.U., AyHaesckuii C.H. (3A0 "HN® "LKBA", pa3gen 8,



MpunoxeHune H), 3A0 "MNetpoxum UHKMHUPUHT" (pa3aen 12, MpunoxkeHue B), XpeHkos H.H. (TK "CCT", nyHKT
10.8.11).

HacToswuii ctaHaapT ABASETCA rapMOHU3UPOBaHHbIM MO OTHOLWEHMIO K cTaHaapTy EN 13480 (pasaensi 1, 2, 3,
4, 5), TaK}Ke yynTbiBaeT TpeboBaHUA TeXHMUYECKOTo pernamenTa [1] u aMpeKktussbi [2].

1. O6nacTb NnpumeHeHns

1.1. CraHpapT ycTaHaBauBaeT TpeboBaHMA K MPOEKTUPOBAHWMIO, YCTPOMCTBY, W3rOTOBAEHMUIO, WCMbITAHUIO,
MOHTAKYy, 3KCnyaTaumm TpybonpoBoAOB TEXHONOTMYECKUX CTA/IbHBIX, NPeAHA3HAYEHHbIX ANA TPAHCNOPTUPOBAHUSA B
npesenax NPOMbILWAEHHbIX NPeanpPUATUA XMMUYECKON, HepTeXMMUYECKON, HedTAHOM, HedTenepepabaTbiBatoLwen,
rasonepepabatbiBatoLLelr U APYTUX CMEXKHbIX NOTEHLMANbHO OMNACHbIX OTPAC/Ael NPOMbILWAEHHOCTM ra3o0bpasHbIX,
NapoobpasHbIX M XKUAKUX Cpeq, C pacyeTHbIM gasneHnem 4o 320 MMa BKAOUYNTENIbHO MU BaKyyMOM He HuKe 665 Ma (5
MM PT. CT.) Npy TemnepaType cpeabl oT mmHyc 196 °C go natoc 700 °C.

K TpybonpoBoaam TeXHOIOrMYECKMM OTHOCATCA TPY6oNpoBoAbl B Npeaenax NPoOMbILUAEHHbIX MPeANpPUATUIA, N0
KOTOPbIM TPAHCMOPTUPYETCA Cbipbe, NoaydabpuKaTol M FOTOBbIE NPOAYKTHI, Map, BOAA, TONJUBO, PeareHTbl U gpyrue
BellecTBa, obecneumBalolme BeAeHME TEXHONOMMYECKOro MnpoLuecca M 3Kcnayataumio obopynoBaHMA, a TaKXKe
MerK3aBoacKkue Tpybonposoabl, Haxoaawmeca Ha 6anaHce npeanpuUATUA.

MpumeyaHune. Hapagy c TepmuHOm "TpybonpoBOL TEXHONOMMYECKUN" MOMKET MNPUMEHATBCA TEPMUH
"Tpybonpososa".

1.2. CtaHAapT He B MOJIHOM Mepe PACchpPOCTPAHAETCS Ha 3KCNAYyaTauMIo, KOHTPO/b, MPOBEPKY, UCMbITaHMA,
TeXHU4Yeckoe ob6Cny)KMBaHWE W PEMOHT TPyboOMpOBOAHbIX CUCTEM, BBEAEHHbIX B 3KCNAyaTauuto. [lonoxeHus
HACTOALLErO CTaHAAPTA MOXHO NPUMEHSATb AN1A YKa3aHHbIX ueneit. OgHaKo B 3TUX Cy4Yasx, BO3IMOXKHO, noTpebyeTca
NPUHMMATb BO BHMMAHME 3KCcnyaTaumMoHHble gokymeHTbl no NOCT 2.601, a Tak»Ke gpyrne HOPMaTUBHbIE LOKYMEHTbI
(HA).

1.3. Hapagy c HacToAWMM CTaHOAPTOM MPU NPOEKTUPOBAHMK, CTPOUTENBLCTBE M SKCNAYaTALMN TEXHONOTNYECKUX
TpybonpoBoAOB  cnedyeT  PYKOBOACTBOBATbCA  TEXHMUYECKMMWU  PErlaMEHTaMM,  MENKrocyAapCTBEHHbIMM,
HALMOHANbHBIMW N APYTUMM CTaHAAPTAMMU, CTPOUTENIbHLIMM HOPMaMW U NPaBUIaMU, AOKYMEHTAMM HaA30PHbIX
opraHoB, pa3paboTaHHbiMM Ans crneumduyeckmx npomssoacts. lpu 3Tom cneayet yunTbiBaTb TpeboBaHMA
NnoapoB3pbiBO6E€30MACHOCTM, NPOU3BOACTBEHHOW CAaHUTAPUN M OXPaHbl TPyAa, U3N0XKEHHbIE B COOTBETCTBYHOLLNX
HA.

1.4. HacToswuit cTaHOapT He pacnpocTpaHsaeTca Ha TpybonpoBoabi:

- MarucTpasnbHble (razonpososbl, HegpTenpoBoAbl U NPOAYKTONPOBOAbI);

- 9/1IEKTPOCTAHLNM, KOTE/bHbIX, LWAXT;

- TENJIOBbIX CETEN, IMHNIN BOAOCHAOXKEHNS U KaHaNU3auuu;

- ocoboro HasHauyeHus (NepenBUKHbIX arperaToB, CMa304YHbIX CUCTEM, ABNAAIOWMXCA HEOTbEMIEMOM YacTblo
obopyaoBaHus, U T.4.);

- TON/IMBHOrO ras3a, Ha KOTOPble PacnpOCTPaHAETCA AEeNCTBME MPaBWM/ HA CUCTEMbl rasopacnpeseneHus u
razonoTtpebneHus;

- TaKXKe Tpybbl, TpyOKM, TPybUaTble KONNEKTOPbI, NEPEMbIYKM NeYelt C OrHEBbIM HAarPEBOM, HaXoAALLMECA BHYTPU
Kopnyca neyu;

- 3HepretTuyeckme o06Bs304Hble TpPybOMNPOBOALI KOTNOB, KOTOPble pPernameHTUpPYoTcA npaBuMaamu Ha
TpybonpoBoabl Napa 1 ropsayen Boabl.

1.5. OpraHusaums, ocCylecTBAAIOLWAA 3KcnayatTaumio Tpybonposoaa (Bnagenew, Tpybonposoga), Hecet
OTBETCTBEHHOCTb 3a MNPaBWbHYIO M Ge3onacHyl 3KcnayaTaumio Tpybonposoaa, KOHTPO/Ab 3a ero paboToit, 3a
CBOEBPEMEHHOCTb M KayecTBO MPOBEAEHUA TEXHUYECKOTO 0OCNYKMBaHUS M PEMOHTA, a TaKXe 3a CornacoBaHue C
aBTOPOM NpOEeKTa BCEX U3MEHEHWIM, BHOCUMbIX B OOBEKT U B MPOEKTHYIO JIOKYMEHTALINIO.

2. HopmaTuBHble CCbINKK

B HacToAwem cTaHgapTe MCNOb30BaHbl CCbIZIKU Ha Cieaytowme MeXrocyaapcrBeHHble CTaH4apTbl:

FOCT 2.104- ECKA. OcHOBHble Hagnucu
2006

FOCT 2.601- ECKZA. OkcnayaTauMOHHbIe OKYMEHTbI
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ECK[. BpemeHHan NpoTMBOKOPPO3MOHHas 3awmTa nsgennin. Obwue tpeboBaHns 6e3onacHOCTH

MoxapHas 6e3onacHocTb. Obuwme TpeboBaHUsA

CCBT. Obwue caHUTapHO-TMrMeHnYeckme TpeboBaHMA K Bo3ayXy paboyein 30HbI

CCET. BpegHble BewecTtBa. Knaccnoukauyma n obuwme tpebosaHns 6esonacHoOCTH

CCBT. MNoxkapoB3pblBOONACHOCTb BELLECTB U MaTepuanoB. HomeHKknaTypa nokasatenen n metoapl Ux

onpeaeneHna

CCBET. Cocyapbl,
b6e3onacHocTn

pa60Tarou.Lme nog, AasneHuem. KnanaHbl npegoxpaHntenbHble. TpE6OBaHMﬂ

CNAC. NMpasuna BbINOAHEHUA cheunduKaumm o60pya0BaHUA, U3LEANIA U MAaTEPMANOB

ApmaTypa 1 getanm Tpyb6onpoBogos. [laBneHna HoMMHaNbHble, NPobHble 1 paboune. Paabl

Cranb yrnepoaucran o6bIKHOBEHHOrO KadecTtsa. MapKku

MapoHUT U NPOKNAAKN U3 Hero. TexHn4Yeckue ycnosuma

Tpybbl  cTanbHble  6eclOoBHble HedTenepepabaTbiBalowen wu

NPOMbIWNEHHOCTHN

ana HedTEXMMMYECKOM

OTAUBKM CTanbHbIE. O6u.w1e TexHun4yeckume ycnosua

MpoKaT CopTOBOW, KannbpoBaHHbIN, CO CneuManbHOM OTAENKOW MOBEPXHOCTU W3 YriepoAUCTOM
KauyecTBEHHOM KOHCTPYKLMOHHOM cTann. O6Lume TeEXHUYECKME YCN0BUSA

lNpoBoaoOKa cTanbHaA cBapoYHaa. TexHMYecKkue ycioBsumsa

pr6bl CTaNbHble BOAOra3onpoBoaHble. TexHUn4Yeckne ycnosuma

MpoKaT 13 NerMpoBaHHOMN KOHCTPYKLUMOHHOM cTanun. TeXHUYeCcKme ycioBuUs

AueTnneH pacTBOPEHHbIN U ra3o0bpasHbili TEXHUYECKMIA. TEXHUYECKME YCI0BUSA

MpoKaT AMCTOBOM U3 YrNepoauCcTOl, HU3KONErMPOBaHHOW M NIErMPOBAHHOW CTanM ANA KOTAO0B M

COoCyaos, pa60TaIOLLI,VIX noga AasaeHnem. TexHn4ecKkme ycnoBusa

Kucnopog razoobpasHblit TEXHUYECKMI U MeSUUMHCKUIA. TeXHMYECKKe ycaoBua

CTtanun BbICOKO/NErMpPOBaHHbIE M CMAaBbl KOppO3VIOHHO-CTOVIKMe, )'KapOCTOl\;IKME N XKaponpoyHble.

Mapku

Ctanb copToBas W Ka/MbpOBaHHas KOPPO3MOHHO-CTOMKAA, KApOCTOMKAA M KaponpoyHas.
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TexHunyeckune ycnosuA

CTtanu 1 cnnasbl KOPPO3NOHHO-CTOMKKE. MeToabl UCMbITaHMA Ha cTOMKOCTb K MKK

CBapHble coeanHeHunn. Metoabl onpeaeneHmna MexaHNMYecKmx CBOICTB

KoHTponb Hepaspywatowmin. CoeamHeHua cBapHble. Pagnorpaduyecknini metos

[lByoKuCb yrnepoaa rasoobpasHan 1 Kuakan. TexHUUYecKune ycnosus

MOKOBKM M3 KOHCTPYKLUMOHHOM YrnepogmncToin U NerMpoBaHHoM ctanun. Obume TexHUYecKne ycaosus

pr6bl CTa/ibHblEé 3/1E€KTPOCBAPHble CO CnuUpaZibHbIM LWBOM O6LLI,€I'O Ha3HayeHuA. TexHuyeckue

ycnosua

Tpybbl cTanbHble 6ecloBHble ropsaYegedopMmnpoBaHHble. TEXHUYECKME YCN0BUSA

Tpy6bl cTanbHble 6eclwoBHble XonogHoAehOPMUPOBaHHbIE. COpTaMeHT

dntocol CBapOYHble NnaBaeHble. TexHUYeckue yciosumsa

®naHubl cTanbHble pe3bbosble Ha Py 20 - 100 MMa (200 - 1000 krc/cm?). TeXxHUYecKue ycnosus

3I'IEKTpO,LI,bI NOKpPbITbIE METaN/IMYECKMNE ANA pquoﬁ ,u,yrosoﬁ CBapKku CTaner u HannaBKW.

KﬂaCCMd)MKaLI,MFI n o6u1,14e TeXHn4ecKune ycnosua

dneKkTpoAbl TMOKPbITblE MeTaN/IMYeckue Aaa pPyvyHOM [yroBOM CBAPKU KOHCTPYKLMOHHBIX W
Ten0ycToMuYmnBbIX cTanei. Tunbl

Tpybbl becwoBHble ropayesedoOpMMPOBAHHbIE M3 KOPPO3MOHHO-CTOMKOWM CTann. TexHuyeckue
ycnosua

Tpybbl 6ecloBHbIE XO04HO-
TexHu4yeckune ycnosusa

n TennonepopmnpoBaHHble U3 KOPPO3UOHHO-CTOMKOM CTanu.

INeKTPOoAbl MOKPbITblE MeTaN/IMYecKme A1a PYYHOWN AYroBoi CBapKM BbICOKOErMPOBaHHbIX CTanem ¢
0cobbiMK cBOUCTBaMU

AproH rasoo6pasHbIii U KUAKMI. TeXHUYECKME YCN0BUSA

JINH3bI YNAOTHUTENbHbIE KECTKME M KoMNeHcupytowme Ha Py 20 - 100 MMa (200 - 1000 Krc/cm KB.).
TexHuyecKkne ycnosums

Wnunbkn gna dnaHUeBbIX COEANHEHWUI C IMH30BbIM yNaoTHEHMEM Ha P, cebiwe 10 go 100 MMa
(cBbiwe 100 go 1000 Krc/cm?). TexHUUEcKne ycnosus

FalKuM WecTurpaHHble A1 paaHueBbiX coeamHeHuit Ha Py cebiwe 10 go 100 MMMa (100 - 1000 Krc/cm?).
TexHW4Yeckne ycnosuma

MpoKaT M3 KauyecTBeHHOW KOHCTPYKUMOHHOW yriepoancToi 1 NernpoBaHHo CTaam Ans Xoa04HOro
BblAAB/ANBAHMSA U BbICAgKU. TEXHUYECKME YCIOBUSA
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Tpy6bl CTafbHblE 31EKTPOCBAPHbIE. TEXHUYECKME YCI0BUSA

Tpybbl CTasibHbIE 3/1EKTPOCBAPHbIE NMPAMOLIOBHbIE

Tpy6bl 3N1EKTPOCBaPHbIE N3 KOPPO3NOHHO-CTOMKOM cTanun. TexHUYeckme ycnosus

KoHTponb Hepaspywatowmin. CoegmHeHUa cBapHble. MeToabl ybTPasByKoBbIE

CoegMHeHUs cBapHble CTafbHbIX TpybonpoBoaoB. OCHOBHbIE TUMbl, KOHCTPYKTUBHbIE 3/IEMEHTbI U
pasmepbl

[Netann Tpy6onpoBoA0B cTaNbHble 6eclloBHble NpuBapHble Ha Py <= 10 MMa (<= 100 Krc/cm?). OTBOApbI
KpyTOM30rHyTble. KOHCTPYKLMUA N pasmepbl

[Oetanu TpybonpoBoAOB CTa/ibHble BecloBHble NpuBapHble Ha Py <= 10 MMa (<= 100 krc/cm?).
Mepexoabl. KOHCTPYKLMA 1 pa3mepbl

KoHTposb Hepa3pywatowmin. KanunnsapHbie metoapl. Obuwme TpeboBaHmA

MPYTKM 1M NONOCLI U3 KOPPO3MOHHO-CTOMKOM M KaponpoYHOM CTann AN NONATOK NapoBbIX TYpPOUH.
TexHuyecKue ycnosumsn

CBapka meTannoB nnasneHnem. [lepektbl CBapHbIX COegMHEHUA. TEpMUHbI M onpeseneHun

MpoKaT 13 cTanu NoBbILEHHOM NPOYHOCTU. ObLLIME TEXHUYECKNE YCNOBUS

Cranb TEI'II'IOVCTOﬁ‘-IVIBaFl. TexHnyeckune ycnosumA

Tpy6bl cTanbHbIe CBapHbIE AN MarucTpasbHbIX ra3oHedpTenpoBoA0B. TeXHUYECKUE YCI0BUSA

BonTbl, WNWABKK, FAiKM U Waibbl ana GnaHLEBbIX U aHKEPHbIX COeAMHEHWUIN, MPOBKMU U XOMYTbI C
Temnepatypoi cpeabl oT 0 go 650 °C. TexHMYECKMe ycnoBuA

KoHTponb Hepa3pyLlwaowmii. MarHUTONOPOLLKOBbIN MeToA,

CHopouHble eanHMLpbl U aeTann Tpybonposogos Ha Py cs. 10 go 100 MMa (ce. 100 go 1000 Krc/cm
KB.). ObWwue TexHUYecKne ycnosus

KoHTponb Hepaspywatowmin. CBapka MeTannoe naasneHnem. Knaccudmkauma cBapHbIX coeguHeHu
no pesynbTaTam pagmnorpadmueckoro KOHTpona

BOANTbI, WNWABKK, rAlKK 1 Walibbl AnA GAaHUEBbIX COeANHEHMI aTOMHbIX SIHEPreTUYECKUX YCTAaHOBOK.
TexHuueckne  TpeboBaHuA. MMpuemka. MeToabl  WcnbiTaHWiA.  MapKUMPOBKa,  YMaKOBKaQ,
TPaAHCMOPTMPOBAHMWE U XpaHeHWe

3}18KTpO,CI,bI BO}'Ibd)paMOBble CBapoO4Hble HennasAwMmeca. TexHu4Yeckne ycnosumA

MNoKoBKKU 13 KOppOBMOHHO-CTOﬁKMX cTanen v cnaaBos. O6u.|,14e TEXHUNYECKNE ycnosua



FOCT 32388- TpybonpoBoapl TexHonornyeckme. Hopmbl M MeTodbl pacyeTa Ha MPOYHOCTb, BMOpaLMIO U
2013 cecMmuyecKmne Bo3aencTema

MpumeyaHue. Mpu NONb30BaHMM HACTOALLMM CTAaHAAPTOM LefecoobpasHO NPOBEPUTL AENCTBME CCbIIOYHbIX
CTaHAAPTOB B UHPOPMALMOHHOM cUCTEME 0OLLEro NONb30BaHMA - Ha oduLMaibHOM caviTe PeaepanbHOro areHTCTBa
No TEXHUYECKOMY pPEeryimpoBaHUI0O U MEeTPoorMM B ceTn WHTepHeT WAM MO  eXerogHo u3gaBaemomy
MHGOPMaUMOHHOMY YKasaTento "HaunoHanbHble cTaHAapTbl", KOTOpbIM onybMKOBaH NO COCTOAHMIO HA 1 aHBapA
TEKYLEro roga, W MNO COOTBETCTBYHOLIMM  EXEMECAYHO W343BAEMbIM  MHPOPMALIMOHHBIM  yKasaTenam,
onybAMKOBaHHbIM B TeKylem rogy. EcAM cCbIIOYHBbIM CTAaHZAPT WM3MEHEH, TO NPM NOAb30BaHUWM HACTOALLMM
CTaH4ApPTOM c/efyeT PYKOBOACTBOBATbCA M3MEHEHHbIM CTaHAAPTOM, a MNPW 3aMeHe Ha Apyron CcTaHpapT -
CTaH4APTOM, AEMCTBYIOWMM BMECTO HaCcTOALWEro cTaHgapTta. Ecamn ccbinoyHbi cTaHAapT oTMeHeH 6e3 3ameHbl, To
NONOXKEeHWE, B KOTOPOM ZaHa CCbIIKa HA HEro, MPMMEHSAETCA B YAaCTK, HE 3aTparnBatoLLEen 3Ty CCbI/KY.

3. TepmuHbI, onpegeneHna n CoKpaweHua

B HacToAleM cTaHAapTe MNPUMEHEHbI C/eayloWmMe TEPMUHbI (C COOTBETCTBYHOLMMWU ONpeaeneHUsmMu) u
COKpalleHus:

3.1. 610K KOMMYHMKaLmMin: CObopoYHasa eanHULLA, BKAKOYatOLWasa TPybonpoBoabl, ONopbl M ONOPHbIE KOHCTPYKLUUM
noj HUX, CPeACTBa 3aLLUTbI OT BHELLIHMX BO3AEUCTBUA U ApYyr1e yCTPOMNCTBa.

3.2. 610K TexHoNnorMyecknin: Komniekc nnm cbopoyHan eanHULA TEXHOOrMYeckoro obopyaoBaHMa 3a4aHHOTO
YPOBHA 3aBOACKOW FOTOBHOCTM W MPOU3BOACTBEHHOM TEXHOJIOMMYHOCTKU, NpeAHa3HaYyeHHble ANA OCYLLeCTBAEHUS
OCHOBHbIX WX BCNOMOraTeNbHbIX TEXHO/IOIMYECKUX NpoLeccoB. B cocTaB 6/10Ka BKAOYAKOTCA MallMHbI, annaparThbl,
nepBMYHbIE CPeACTBA KOHTPO/IA U yNpaB/ieHus, TpybonpoBoabl, ONopHbIe N 06CAYKUBAKOLLME KOHCTPYKLUMM, TEN0Ban
M30N5UMA U XMMMYECKasa 3awmTa. Bnoku dopmupytoTcs, Kak NpaBuio, AN OCYLWLECTBAEHWUS Tenno00bMEeHHbIX,
MacCoOOBMEHHbIX, TMAPOAMHAMNYECKUX, XMMUYECKMX, BUONOrMYECKNX NPOLLECCOB.

3.3. pasneHne HomnHanbHoe; PN: Hanbonblee nsbbiTouHoe AaBaeHMe Npu TemnepaType paboueit cpeapl 20
°C, BblbpaHHOE M3 CTaHAAPTHOIO pPAAa AABJIEHMIN, NPU KOTOPOM obecneymBaeTcsa 3aJaHHbI CPOK CY*KObl apmaTypbl
W petaneit TpybonpoBoda, C y4eTOM BbIBPaHHOrO maTepuana U XapaKTePUCTUK MPOYHOCTU, COOTBETCTBYHOLIMX
Temnepatype 20 °C.

MpumeyaHue: "dnaHubl M UX coeguHeHua - adeTanu Tpybonposogos - onpegeneHne u Bblbop PN" [3]
onpegaenset PN Kak 6ykBeHHOe 0603HayeHMe, Nocsie KOToporo cneayeT bespasmepHoe Ynco. MoAacHALWME NYHKTbI:

1. Yucno, cnepytowee nocne PN, He nmeeT pasmepHOCTU U HE MOMKET NMPUMEHATLCA B pacyeTax, ecam Het
crneumanbHOM OrOBOPKM B CTaHAApTE.

2. MakcumanbHoe [onycTUMoOe faB/ieHMe 3/emeHTa Tpybonposoga 3aBuMcMT OT uucna PN, matepumana,
KOHCTPYKLMM U MaKCMMaNbHOW TeMNepaTypbl 3TOr0 31eMeHTa U T.4.

CooTBeTCcTBYlOWME €BpPONENckMe cTaHAapTbl ANA 3/eMeHTOB TpybonpoBogoB cogepaT Tabauupl C
COOTHOLLEeHUAMM "gaBneHne-TemnepaTypa’ <*> Mnm Kak MUHUMYM NPaBUIO, COFNACHO KOTOPOMY MOXHO paccymUTaTb
3TW COOTHOLLEHMA.

<*> [1nA apmaTypbl U AeTanei TpybonpoBoAoB U3 POCCUMNCKUX MaTepPUanos 3To Tabauubl, BKAOYeHHble B TOCT
356.

3.4. paBneHune npobHoe: N36bITOUHOE AaBAeHUE, NPU KOTOPOM NPOBOAUTCA UCMbITaHWe TpybonpoBoaa u ero
3/1eMEHTOB Ha NPOYHOCTb 1 NAOTHOCTL (MMMa, Kre/cm?).

3.5. naBneHue pabouee; Pp: MakcmanbHOe BHYTPeHHee U36bITOYHOE UM HAapPYKHOE AaB/ieHMEe, BO3HMKaloLLee
npu HOpMasbHOM NpoTeKaHun paboyero npouecca (MMa, Krc/cm?).

3.6. paBneHuWe paspelweHHoe; Ppa3: MaKcMmanbHO gonyctumoe WM3ObITOYHOE JaB/ieHMe 31eMeHTa
Tpyb0ONpoBoOAa, yCTaHOBAEHHOE NO pe3y/ibTaTamM OCBMAETENbCTBOBAaHUA UNKN AnarHocTMpoBaHusa (MMa, krc/cm?).

3.7. paBneHue pacyeTHoe; P: [laBneHMe, Ha KOTOpoe MPOBOAMTCA pPacyeT Ha MPOYHOCTb, onpenensemoe
aBTOPOM TEXHO/IOTMYECKOM YacTh NpoeKTa cornacHo 4.6 (MMa, krc/cm?).

3.8. petanb Tpybonposoaa (dacoHHaa AgeTanb, GpuTuHr): YacTb TpybonposBoga, npeAHasHayeHHaa AnA
coeaMHEeHNA OTAE/NbHbIX ero Y4acTKOB C U3MEHEHUEM UAN 6e3 N3MeHeHUA HanpaBieHMA UM NPOXOAHOr0 ceYeHus
(oTBOA, Nepexon, TPOMHWUK, 3arnylwkKa, ¢naHey) nmbo KpenneHus Tpybonposoga (onopa, noasecka, 60T, ralika,
Wwainba, npoKnagKa n T.4.) U U3roToBAIEHHAsA U3 MaTepuasa ogHOM MapKu.

3.9. pedekT npoTaxeHHbln: [edeKT npu ynbTPa3ByKOBOM KOHTPOAE, YCAOBHas MPOTAMKEHHOCTb WM
npuBeAeHHasa NPOTAXKEHHOCTb KOTOPOTo NPEBbLIWAET 3HaYEHUS, YCTAaHOB/IEHHbIE /1A TOYeYHOro AedeKTa.
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3.10. pedeKkT ToYeuyHbll: [edeKT npu yaAbTPa3BYKOBOM KOHTPOJIE, YCNOBHAA NPOTAXKEHHOCTb KOTOPOro He
NPeBbIWAeT YC/NOBHOM MPOTAMEHHOCTU  WCKYCCTBEHHOTO  OTpaXaTenAa MAoOWAAblo, pPaBHOM nNpeaenbHOMN
YyBCTBUTE/NIbHOCTM, U KOTOPbIM BbINOAHEH Ha rNybuHy 3aneraHna gedekra.

3.11. aMameTp HOMUHaNbHbIN; DN (gMameTp yCA0BHOIO NPoXoaa, HOMUHaNbHbIN pasMmep, YC/I0BHbIN gMameTp):
MapameTp, NnpMmeHseMbln ANA TPY6ONPOBOAHbIX CUCTEM B KQYECTBE XapaKTEPUCTUKM NPUCOESMHAEMbIX YacTeMN.

MpumeyaHne. HOMUHANbHBIN AnaMeTp NPUBAU3UTENBHO PaBeH BHYTPEHHEMY AMAMETPY NPUCOeaUHAEMOro
3N1EeMEHTA, BblpaXKEHHOMY B MUAIMMETPAX U COOTBETCTBYIOLLEMY HAMMKANLLEMY 3HAUYEHUIO U3 PAJA YMCeN, MPUHATbIX
B YCTaHOBJ/IEHHOM MopsAKe.

3.12. kpectoBuHa: CoeguHeHue (pUCYHOK 6.2 €), B KOTOPOM pPacCTOAHME MEeXKAY OCAMWU OTBETBAAEMbIX
TpybonpoBOAOB COCTABAAET: ANA OTBETBAEHUI AnameTpom Ao 100 mm - He meHee D + 50 mm; ans oTBeTBAEHWUIA
anameTtpom 100 mm 1 6onee - He meHee D + 100 mm.

3.13. mexb104Hble cBA3M: YacTb AMHMM TPybONPOBOAA, COEAUHAOWAA TEXHONOrMYecKMe 610KM ¢ 6aoKamum
KOMMYHMKaLUN.

3.14. HopmaTUBHbIM goKymeHT; HL: CTaHAapT, TEXHUYECKME YCI0BUA, CBOA, NPaBw, Npasmaa 1 T.M.

3.15. otBoA;: AeTanb Tpybonposoaa, obecneunBalollas U3MeHeHMe HanpaBAeHUs NOTOKa TPAHCNOPTUPYEMOTO
BeLLecTsa.

3.16. oTBOA rHyTbIM: OTBOA, N3rOTOBNIEHHbIN U3 TPYObI, C paanycom rnba 6onee 1,5 DN.

3.17. oTBOA KPYTOM30THYTbIM: OTBOA, U3rOTOBAEHHbIN M3 TPpyObI C paanycom rmba He 6onee 1,5 DN.

3.18. oTBOA, CBapHOM (CEKTOPHbI): OTBOA, M3rOTOBAEHHbIN U3 CEKTOPOB TPYObI C UCNONb30BaHMEM COOPKKU U
CBapKu.

3.19. oTBOA WTamnocBapHon: OTBOA, N3rOTOBJIEHHbIN U3 INCTA C UCMO/Ib30BAHNEM LUTAMMOBKM U CBAPKM.

3.20. nepexoa: ®acoHHan aeTtanb TpybonpoBoda, npedHasHayeHHan A5 PaclUMPEHUa UK CYXKeHUA NOTOoKa
TPAHCMOPTUPYEMOrO BELLECTBa; B 3aBMCMMOCTM OT crnocoba M3roToBAEHUA Mnepexonbl NOAPa3LenAlTca Ha
6ecLwoBHble, BafbLOBaHHbIE U NENECTKOBbLIE.

3.21. nepexon 6ecloBHbIi: Mepexoa, U3roToBAEHHbIN U3 TPYO UM AMCTOBOrO NPOKaTa CNOCOBOM LUTaMMOBKMU.

3.22. nepexos BafbLOBaHHbIN: [epexos, WU3roTOBNEHHbIN M3 /IMCTOBOFO MpPoKaTa Cnocobom BaNbLLOBKM C
nocneayroLen cBapKomn.

3.23. nepexon nenecTkosblii: Mepexos, N3roToBAEHHbIN U3 TPYO CNOCOOOM BbIpe3KM Ha KOHUAX TPYD KNUHbEB,
06CaZKM UX C HArPeBOM UM C NOC/eAYIOLLEN CBAPKOMN.

3.24. paszbeMHoe coeanHeHune: CoegmHeHne, obecneymBatoee MeXaHMYECKYHO NPOYHOCTb U FePMETUYHOCTD, B
KOTOPOM MEXaHWYecKas MPOYHOCTb [OCTUraeTcs MocpeacTBOM MPUMEHEHMA  pe3bboBblX,  WAULOBAHHbIX,
OTOOPTOBAHHbIX MAM GNAHLEBbIX KOHLOB TPYD, coeAMHAEMbIX C NOMOLLBIO Pe3bboBbiX, HallOHETHbIX, BYresbHbIX U
APpYruX aeTanei, a repMeTUYHOCTb - NPUMEHEHUEM MPOKAALOK, FEPMETUIUPYIOWMX KOMMNO3ULMIA, OTOOPTOBAHHbIX
TOPL,OB UAN MEXaHNYECKM 06PabOTaHHbIX U MPUTHAHHBIX APYT K 4PYTY NOBEPXHOCTEN.

3.25. TemnepaTypa CTeHKKU gonyckaemas: MaKcMmanbHan (MMHMMaNbHan) TemnepaTypa CTEHKM, NPU KOTOPO
AONyCKaeTca aKcnayaTaums Tpybonposoaa.

3.26. TemnepaTypa CTEHKU pacyeTHaA: TemnepaTypa, Npu KOTOPON MPUHMMAOTCA PUIMKO-MEXaHMYECKMe
XapPaKTePUCTUKKM, [ONYyCKaemble HanNps)KeHUMA maTepuana M NpoBOAMTCA pacyeT Ha MPOYHOCTb 3/IEMEHTOB
TpybonpoBoaoB.

3.27. TeXHONOTNYECKNIA y3en: KOHCTPYKTUBHO U TEXHO0TMYECKM 060c061eHHan YacTb 06bEKTA CTPOUTENBbCTBA,
TEXHWYECKana TFOTOBHOCTb KOTOPOI NOC/e 3aBEpPLUEHWA CTPOMTE/IbHO-MOHTaXKHbIX PaboT MO3BONAET aBTOHOMHO,
HE3aBMCUMO OT FOTOBHOCTM O06BbEKTa B LLe/IOM NPOBOAMUTL NYCKOHANAA0UHbIe paboTbl, UHAMBUAYANbHbIE UCNbITaHUA
W KOMMAeKcHoe onpoboBaHWe arperatos, MexXaHM3MOB U YCTPOMCTB.

3.28. TponHuK: DacoHHaa aeTanb TpybonpoBosa ANA CAUAHUA UAU AENEeHUsA NMOTOKOB TPAHCMOPTUPYEMOro
BellecTsa nog yrnom ot 45° go 90° B 3aBMCMMOCTM OT cnocoba M3roTOBNEHWA TPOMHMKWU NOAPa3LenatoTca Ha
b6ecloBHble, CBapHble U LITaMMNOCBapPHbIE.

3.29. TPOMHUK BeclLoBHbIN: TPOUHUK, N3rOTOB/IEHHbIA M3 BeclloBHON Tpybbl cnocobom ropaden WTamMmnoBKK
M60o rMaPOLLTAaMMNOBKN UM U3FOTOB/IEHHBIN U3 MOKOBKM UAN U3 IUTOW 3arOTOBKM.

3.30. TPOMHMK cBapHOI: TPOMHMK, N3roTOBAEHHbIN M3 BECLUOBHbIX MM 3/IEKTPOCBAPHLIX TPYH cnocobom BpesKu
WwTyyepa.

3.31. TPOWMHMK LITaMnocBapHOW: TPOMHMK, W3rOTOBAEHHbIM W3 JINCTOBOrO MpoKaTa cnocobom ropsyen
LITAMMOBKKU C OTOOPTOBKOM FOPSIOBUHbBI U NOCAEAYIOLLEN CBAPKOM.

3.32. Tpybonposoa: CoopyxeHue 13 Tpyb, AeTanei Tpybonposoaa, apmaTypbl, NJIOTHO M MPOYHO COeAMHEHHbIX
mexay cobom, npefHa3HauYeHHoOe AN TPAHCNOPTUPOBAHWUSA ra3006pasHbIX U KUAKUX NPOAYKTOB.

3.33. TpybonpoBoaHas apmaTtypa (apmatypa): TexHU4ecKkoe yCTPOMCTBO, YCTaHaBIMBaeMOe Ha TpybonpoBoaax,
060py0BaHUM M EMKOCTAX M NpeaHa3HaYeHHOe A5 YNpaBaeHMA NOTOKOM paboyei cpesbl NOCPeACTBOM M3MEHEHUS
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naowWwaan NpoxXoaHoOro ceyeHus.

3.34. yyacTok TpybonpoBoaa: YacTb TexHoorM4Yeckoro TpybonpoBoaa, Kak npasuio, U3 og4HOro matepuana, no
KOTOPOMY TPaHCMOPTUPYETCA BELLECTBO MPU MOCTOAHHbIX AAaB/AeHUM U TemnepaTtype. Mpu onpeseneHun yyactka
TpybonpoBoAa B ero rpaHunLax 411 o4HOro HOMMHA/IbHOTO NPOXoAa AOJIXKHA 6bITb 0becrneyeHa NAEHTUYHOCTb MapoK
apmaTtypbl, GnaHLUEB, OTBOAOB, TPOMHMKOB U T.M.

3.35. wrtyuep: dnemeHT TPybbl C OTBEPCTMEM, K KOTOPOMY npucoeamHAeTca TpybonpoBoa, KOHTPOJ/IbHO-
N3MepuTesbHbIM NPUBoP, 3arayLwKa 1 T.N. C NOMOLLbLO pe3bbbl UM Pe3bbOBbIX AeTanel, CBAPKU U T.4,

3.36. Y3K (Y3/): YnbTpa3ByKoBOM KOHTPO/b (Y/1IbTpa3ByKoBan aedeKktockonums).

3.37. PA: Pagnorpaduueckuii KOHTpob (aedektockonus).

3.38. P3: PykoBoACTBO MO 3KCnyaTaLmu.

3.39. KCU (KCV): YaapHan BA3KoCTb, Ha obpasue ¢ U-obpasHbiMm Hagpesom (To ke ¢ V-06pasHbiM Hagpesom).

3.40. CHIM: CnupanbHO-HaBMTaA NPOKNAAKa.

3.41. TY: TexHn4eckume ycnosus.

3.42. MKK: MeKpUCTannmTHaa Kopposua.

4. OCHOBHbIE NOJIOXKEHMA N PacYeTHble NapameTpbl 417 NPOEKTUPOBaAHUA

4.1. Bce M3MEHEHUA B MPOEKTHOM AOKYMEHTALMKM, BO3HUKAKOLWME B NPOLLECCE W3rOTOB/EHWUA, MOHTaXKa M
pemoHTa TpybonpoBoga, B TOM 4YMC/ie 3aMeHa MaTepuanos, AeTasfel U U3MeHEeHUsA KaTeropum TpybonpoBoaos,
[ONKHbI COrNacoBbIBaTbCA C Pa3paboTYMKOM NPOEKTHON AOKYMEHTALMUMN MW BbINOJHATLCA OpPraHM3aumen, MMetroLLen
npaBo NpoBeAeHUsA YKaszaHHOM paboTbl.

4.2. Ona TpybonpoBOoA4OB M apMaTypbl, HAXOAALWMXCA B KOHTAKTE CO B3PbIBONOXAPOOMNACHbIMU U BPELAHbLIMU
cpenamm, NPOEKTHAA opraHM3aLMa YyCTaHaBAMBAET PacYeTHbIM CPOK 3KCM/yaTalumm, YTO AOKHO ObiTb OTPaXKeHO B
NPOEKTHOM AOKYMEHTaLMM M BHECEHO B NacnopT Tpybonposoaa.

4.3. 3KkcnayaTtauma TpybonposoaoB, oTpaboTaBLUMX PACYETHbIN CPOK CAYXObl, AOMYCKaeTca Npu Moay4YeHUU
NMONIOXKMTENbHOTO TEXHUYECKOTO 3aK/AOYEHMA O BO3MOMKHOCTM €ro JasjbHelilwei paboTbl M paspelleHua Ha
npumeHeHWe B NopaakKe, yctaHosneHHom H/,.

4.4, Ona Tpyb, apmaTypbl U COeAMHUTENbHbIX YacTeir TpybonpoBOoAOB HOMMHaAbHble AasneHua PN u
COOTBETCTBYHOLLME UM NPOBHbIe Pr,, a TakKe paboune P, nasneHna onpegenatot no FOCT 356.

4.5. ToAwmnHa cTeHKM Tpyb u aetaneit TpybonpoBOAOB AO/IKHA ONPeAenaTbCA PacyeToM Ha MPOYHOCTb B
3aBMCMMOCTM OT PACYETHbIX MapaMeTpoOB, KOPPO3MOHHbLIX WM 3PO3UOHHbLIX CBOMCTB Cpegbl MO HOPMaTUBHO-
TEXHUYECKMM AOKYMEHTAM NPUMEHMUTENBHO K AEUCTBYIOLLEMY COPTamMeHTY Tpy6. Mpwu BbiGope TOLWMHDBI CTEHKKN TPYD
W aetanei TpybonpoBoLOB NOANEKAT YHETY OCOBEHHOCTN TEXHOIOMMM UX U3rOTOBAEHUSA (fTMbKa, cOopKa, cBapKa).

Mpn pacyeTe TOAWMHbI CTEHOK TpybonpoBoAoB MNpMOABKY HA KOMMEHCALUMIO KOPPO3MOHHOIO M3HOCa K
pacyeTHOM TO/ILLMHE CTEHKM HYXKHO BbIOMpPaATb MCXoaa U3 ycaoBusA obecneyeHnsa HEOBXO4MMOrO PAacYeTHOro CPoKa
CNyX6bI TPY6ONPOBOAA M CKOPOCTU KOPPO3UM.

4.6. PacyeTHOe pgasneHue

3a pacyeTHoe aasneHue B TpybonpoBoae NPUHUMALOT:

- Hambosblee pacyeTHoe (paspeLleHHoe) AaB/ieHVe 419 anmnapaToB, C KOTOPbIMU coeanHeH Tpybonposos;

- AN HanopHbIX TpybonpoBoAOB (NOcCne HAacoCoB, KOMMPECCOPOB, ra3o0AyBOK) - MaKCMMaibHOE AaBJ/ieHNUE,
pa3BMBaeMoe LleHTPOOEKHOM MALLMHOW NPW 3aKPbITOM 3a/iBUMKKE CO CTOPOHbI HAarHETaHMA; @ 415 NOPLUHEBbIX MALUWH
- faBneHue cpabaTbiBaHUA NPesoXPaHUTENbHOIO KanaHa apMaTypbl, YCTaHOBAEHHOIO Ha MCTOYHUKE AaBNeHUSs;

- B cUCTEMax TpybonpoBoaoB, 3aLMILEHHbIX NPeAOXPAaHUTENbHBIMW KNanaHaMu, - MaKCMMalbHO BO3MOXKHOE
pabouee aaBneHWe, BO3HMKatOLLEE NPU OTKAOHEHUN OT HOPMAJIbHOTO TEXHO/IOMMYECKOTO pPeXnma u onpeaensemoe
TEXHO/IOTMYECKON YacTblo MPOEKTa, C y4eToM MpPOTUBOAaBAEHMA npu cbpoce. [lonycKaeTcA KpaTKOBpPeMeHHoe
npeBbllLEeHNE PAacYeTHOro AaBaeHus nNpu paboTe KnanaHa B npegenax 10%.

- pyroe BO3MOKHOE aB/IeHNE, KOTOPOE B COYETAHWUM C COOTBETCTBYHOLLLEN TEMMEPATYPOI MOXKET NoTpeboBaThb
OOJIBIIIYIO TOMLUMHY CTEHKM.

4.7. Pac4yeTHasa TemnepaTypa

3a pacyeTHyto TeMnepaTypy NPUHUMAIOT, KaK NPaBUI0, MAaKCMMANbHYO TeMnepaTypy cpeabl (Mpu oTcyTcTBMK
TENJIOBOro pacyeTa) B YC/IOBUAX OAHOBPEMEHHOrO BO34ENCTBUA AABEHUS COMTAaCHO TEXHOIOMMYECKOMY PEraMeHTy
WJIN COTNIACHO MPOEKTY Ha TEXHONOrMYecKknin Tpybonposoga,

4.8. Onsa TemnepaTypbl HUKe 20 °C 3@ pacyeTHyO TemnepaTypy Npu onpegeneHnn gonycKaemMblX HanpaXeHUN
npuHUMmatoT Temnepatypy 20 °C.

4.9. TpybonpoBoabl, KOTOpble NOABEPralOTCA UCMbITAaHWUIO Ha MPOYHOCTb M MAOTHOCTb COBMECTHO C APYrUm
obopyaoBaHMem (anmapaTbl, KOMMNEHcaTopbl M T.A4.), WUCNbITbIBAOT MO HAaMMEHbLIEMY JAABAEHUIO KaxAoro u3
31€MEHTOB UCMbITbIBAEMOW CUCTEMDbI.
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4.10. NonHbl 6bITb MPeAyCMOTPEHbI MEPbI MO NPeAoTBPalLEHMIO MOBbILLEHUA AaBAEHNA CBEPX PacCHETHOro U
ero cbpocy ¢ NOMOLLbIO NPeAoXPaHNTEIbHOrO YCTPOMCTBA.

4.11. Bo n3beskaHue yTeyek, NpoiMBOB U B3aMMOMNPOHUKHOBEHMA MPOAYKTOB MPU ABMMEHUN UX 0BpaTHbIM
X040M A0/KHa bbITb NpeAycMoTpeHa obpaTHan apmaTtypa.

5. Knaccuoukauma Tpybonposoaos
5.1. TpybonpoBogbl, B 33aBMCMMOCTM OT KJjacca OMAcCHOCTU TPaHCMOPTUPYEMOro BellecTBa (B3pbiBO-,

NOKapoonacHOCTb M BPeAHOCTb), NOAPa3LeNnsatoTca Ha rpynnbl cpeap! (A, B, B) M, B 3aBUCMMOCTM OT PacyeTHbIX
napameTpoB cpeapl (gaBneHns n TemnepaTtypsl), - Ha nATb Kateropui (I, 11, I, IV, V) - cm. Tabanyy 5.1.



Knaccuoukaums Tpybonposoaos

Tabnuua 5.1

KaTteropusa Tpybonposoaa

Fpynna TpaHcnopTUpyemoe BELECTBO . I v v
cpeap p pThpy o
P Y.y o o
Ppacs., MIMa toacu, °C Ppacu., MIMa tpacu, °C | Ppacu., MMa | tpacu, °C '\;lalfla toacu, “C | Ppacu, MMa | tpacu, °C
A BeuiectBa € TOKCUYHbBIM i i i i i i i i i
pencremem NOCT 12.1.007
a) upe3BblYaiiHO ONacHble BellecTsa
Knacca 1, BbicokoonacHble Bewectsa | Hezasucumo | Hesasucmmo - - - - - - -
Knacca 2
Cs. natoc 300
Cs. 2,5 AN HUXKeE Or
6) ymepeHHO onacHble BewecTsa MUHyc 40 OT Bakyyma MUHYC | i i i i
Knacca 3 0,08 no 2,5 40 po
B
o?ogym Hike Hesasucumo 300
b B3pbiBONoxapoonacHble i i i i i i i i i
Beuwecta NOCT 12.1.044
C5. 2,5 Cs. 300 unn
HM¥Ke muHyc 40 or
a) roptoumne rasbl (IT), B TOM uncne - -
CXUMKEHHbIe Yr1eBOAOPOAHbIe ra3bl | Bakyym Huxke Ot Bakyyma Muryc - - -
HesaBucmmo 0,08 no 2,5 40 po
(Cvyr) 0,08
300
6) nerkoBocniameHsawLMECA Ce. natoc 300 O
. Cs. 2,5 WUAN HUXKE C.1,6 02,5 |A0300 |Ool.6 MMUHYC |- - -
®uakoctu (/IBXK)
MUHYC 40 40 po
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Oor 120
BaKkyym Huxe BaKyym Bblwe | MUHYC
0,08 He3asucmmo 0,08 40 70
300
Ce. 6,3 CB.2,5 06,3 (2:35 18A0 | no 250 - -
Cs. natoc 350 o
MWHYC
B) roptoume xuaroctu (MK) WU HUXKE 0 [o 350 or o 1,6
Bak T BaKyyMa B 40 no
YYM HUXe | muHyc 40 0,003 g0 aKyym MWHYC 120 i i
0,03 B;K \a 0.08 Bbiwe 0,08 |40 oo
yy ) 250
BaKkyym Huxe Cs. 2,500 10 350
0,03 6,3
OT Bakyyma ot or
TpyaHoroptoume (TT) n Ca. nntoc 450 0,003 go Ce. Bakyyma | MUHYC
PYA P AN HUKeE OIS A [o 450 |Or 1,6 no |do 250 vy Y
Heroptoume (HI) BewecTsa 60 BaKkyyma 0,08 BaKVYMa Huke 5t 0,08 no 40 po
Cs. 6,3 mnRye WK 10 6,3 vy muHyc |~ 1,6 120
’ 0,08 go ’
16 40
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5.2. KaTeropuio TpybonpoBoaa cneayeT ycTaHaB/AMBaTb MO NapameTpy, Tpebytowemy oTHeceHus ero K 6onee
OTBETCTBEHHOW KaTeropuu.

5.3. Karteropusa TpybonpoBoaoB onpeaenser COBOKYMHOCTb TEXHUYECKUX TPebOoBaHWK, MpeabaABasemblX K
KOHCTPYKLIMKN, MOHTaXy 1 06bemy KOHTpoaa Tpybonposoaos.

5.4. O603HaveHWe rpynnbl oNpeaeneHHON TPAHCNOPTUPYEMOI Cpeabl COAEPHKUT 0603HaYeHWe rpynnbl cpeapl
(A, B, B) n noagrpynnsl (a, 6, B), oTparkatowein TOKCUYHOCTb M B3PbIBOMOXKAPOOMNACHOCTb BELLECTB, BXOAALLMUX B ITY
cpeay (cm. Tabanuy 5.1).

5.5. O60o3Ha4yeHune Tpybonposoaa B 0bLwem BUAE COAEPHKMT 0603HaUEeHUe rpynnbl TPAHCMOPTUPYEMOW Cpesbl U
ee KaTeropun. 0O6o3HauyeHune "Tpybonposog | rpynna A(6)" ob6o3HauyaeT TpybonpoBod, MO KOTOpOMy
TpaHcnopTupyeTca cpena rpynnbl A(6) ¢ napameTpamum Kateropum |.

5.6. Tpynny cpeabl TpybonpoBoaa, TPaHCMOPTMPYHOLWLErO CpéI[BI, COCTOAWME M3 PA3UYHBIX KOMMNOHEHTOB,

YCTaHaBAMBAIOT MO KOMMOHEHTY, Tpebytolemy oTHeceHUs TpybonpoBoaa K 6osiee oTBeTCTBEHHOM rpynne. Mpu sTom
€c/n cogeprkaHme O4HOro U3 KOMMOHEHTOB B CMECK NpeBbIWaeT CPeAHIO CMePTEeNbHY0 KOHLEHTPALMIO B BO34yXe
cornacHo FOCT 12.1.007, To rpynny cmecu cnegyeT onpeaenstb No sTomy BewectBy. Ecan Hanbonee onacHbii no
OU3NKO-XMMMYECKMM CBOMCTBAM KOMMOHEHT BXOAMT B COCTaB CMECU B KOJIMYECTBE HUXKE CMePTEIbHOM [,03bl, BOMPOC
06 oTHeceHUn TpybonpoBoaa K MeHee OTBETCTBEHHOW rpynne uan Kateropuu Tpybonposoaa pellaeTca NPOEKTHOM
opraHusaumnen (aBTopom NpoekTa).

5.7. Knacc onacHoctu BewecTs cneayet onpegenats no FOCT 12.1.005 (pa3aen 4) u no FOCT 12.1.007 (pa3aen
5), 3HayeHMs MOKasaTesnel MNOXKapoB3PbIBOOMNACHOCTM BELWECTB - MO cooTBeTcTBylowel HA wamM metoguKam,
n3noxeHHbim B FOCT 12.1.044 (pa3aen 6).

5.8. Ons BakyyMHbIX TPybONpoBOAOB C/ieAyeT yunTbiBaTb abcooTHOe paboyee AaBneHue.

5.9. TpybonpoBoapbl, TpaHCNoOpTUpYlOLME BelecTBa ¢ paboyelt TemnepaTypoi, paBHOM uan 6Gonbluen
TeMnepaTypbl UX CAMOBOCM/IAMEHEHMA, @ TaKKe Heroprouune, TPYAHOrOpPOYME M FroptoYMe BeLLECTBA, KOTOpble npwu
B3aMMOLENCTBUM C BOLOWN UAWN KMCAOPOAOM BO34yXa MOFYT ObiTb NOXKAPOB3PbIBOONACHLIMM, CieAyeT OTHOCUTD K |
KaTeropuu.

5.10. Mo pelweHnto paspaboTymKa AONYCKAETCA, B 3aBUCMMOCTU OT YC/IOBUIA 3KCNAyaTalumm, NpUHMMaTL bonee
OTBETCTBEHHYIO (YeM onpeaensieMasn o pacyeTHbIM NapaMeTpamM cpesbl) KaTeropuio Tpybonposoaa.

5.11. ConocTtaBuTenbHas Tabanua knaccudmkaumm TpybonpoBoaoB MO HACTOALWEMY CTaHAAPTY B CPAaBHEHMU C
Knaccuduraumein no [4] n [2] npuseaeHa B MpunoxxeHnn ZA.

6. TpeboBaHMA K KOHCTPYKLMM TpyHONpoBoA0B

6.1. Obuiee TpeboBaHUe

KoHcTpyKumMa TpybonpoBoaa [o0/MKHa NpeaycMaTpuBaTb BO3MOMHOCTb BbIMONHEHWUA BCEX BUAOB KOHTPOAS.
Ecnn KOHCTpYKLMA TpybonpoBoa He NO3BOIAET NPOBOAUTL HAPYKHbIN U BHYTPEHHUIA OCMOTPbI AW TMAPABAUYECKOE
UCMbITaHWE, aBTOP NPOEKTa AO/IKEH YKA3aTb METOAMKY, MEPUOSUYHOCTb U 06BEM KOHTPOA, BbINOJHEHUE KOTOPbIX
obecneynT cBOEBPEMEHHOE BbIABNEHWNE U YCTPaHeHMe aedeKToB.

6.2. PnaHueBble U Apyrve coeANHEHUA

6.2.1. ®naHubl NpuHUMatoT no [5]. ®naHupbl TMNa 01 (Nn1ockMe) NpUMeHsIOT Ana TpybonposoaoB, paboTatoLmx
npu HOMUHanbHOM AasneHun PN <= 25 naun npm Temnepatype cpeabl He Bbiwe 300 °C. He gonyckaetca npumeHATb
naockue dbnaHubl B TPy6ONPOBOAAX B YC/0BUAX LIMKANYECKUX HArPY30K C YNC/IOM LMKAOB CBbiwwe 2 - 10° 33 BeCb CPOK
cny»0bbl, a TaKKe B Cpefiax, BbI3blBAIOLLMX KOPPO3MOHHOE PACTPECKMBAHME.

6.2.2. KpenekHble Aetanm u Nnpoknagkm npuHMmatoT B cootsetcteum ¢ FOCT 20700, [5], [6] n HA.

[ns Tpybonposoaos c rpynnoii cpen A u b PN 10 chegyet npumeHsTb dpaaHubl Ha PN 16.

6.2.3. ina TpybonpoBosoB, paboTatoLmx Npn HOMUHaNbHOM AasieHun PN > 25 He3aBMCMMO OT TemnepaTypbl,
a Takxke ana Tpybonposoaos ¢ paboueit Temnepatypoii Bbiwe 300 °C HE3aBUCMMO OT AaBNEHUA NPUMEHAIOT GaHLbI
npuBapHble BCTbIK TMNa 11 no [5].

6.2.4. Bblbop TMNa YyNAOTHUTENbHOW MNOBEPXHOCTM daaHueB TPybONpoBOAOB ANA MAFKUX NPOKNALOK B
3aBMCMMOCTU OT rpynnbl cpeq, Hanpumep anAa npoknagok no NOCT 481, npuseaeH B MpunoxkeHun P.

6.2.5. s TpybonpoBogoB, TPAHCNOPTUPYIOLLMX BeWecTBa rpynn A 1 b TexHoiorMyeckux o6beKTOB | KaTeropmm
B3PbIBOMOMKAPOOMACHOCTM, A TaKX¥e BbICOKOOPraHM4Yeckuin tennoHocutenb (BOT), He AonycKaeTcAa MpUMMeHeHue
¢dnaHues TMna 01 ¢ coeanHUTENBHDBIM BbICTYNOM, 33 UCKNOYEHNEM cayvaeB npumeHeHna CHI ¢ orpaHMuYnTENbHBIMU
Konbuamu [6].

6.2.6. [nNagKyto ynnoTHUTENbHYHO noBepxHocTb ¢naHueB nog CHI pekomeHayeTca obpaboTaTb B BMAe
KOHLEHTPUYECKUX MAWN CNUpPabHbIX KaHaBOK C LepoxoBaTocTblo Ra oT 3,2 oo 6,3 MKM CKpyr/iieHHbIM pesuom C
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nocnegytouei noawnMdoBKON NOBEPXHOCTM OT 3ayCEHLLEB M OCTPbIX KPOMOK (Paanyc MHCTPYMEHTa He meHee 1,5 mm,
KO/IM4ecTBo Na3os oT 1,8 A0 2,2 Ha 1 mm) cornacHo Hopmam [7].

6.2.7. [lna npoknagok, Tpebylowmx 3aMKHYTOro obbema, creayet nNpuUmMmeHATb GaaHubl C YNAOTHUTEbHOM
noBepxHOCTbio Mo [5], ucnonHexus L, M "wun-nas" (Hanpumep, Npoknagxu us nonutetpaptopatnneHa (PTFE).

6.2.8. Mpwn cbopke dnaHLEBLIX COEANHEHNIN COOPOYUHBIX eANHUL, YNAOTHUTENbHbIE NOBEPXHOCTU NPUBAPHbIX
dnaHLeB fOMKHbI ObITb NEPNEHAMKYAAPHBI K 0CAM TPYb 1 feTanen u coocHbl ¢ HMMKM cornacHo 11.3.1.

[onyckaemble OTKNOHEHWA OT NAPaNNeNbHOCTU YMNNOTHUTENIbHbIX MOBEPXHOCTENW GNaHLEB He LO/KHbI
npesbiwaTtb 10% OT TOAWMHBI NPOKAALKN.

OTKNOHEHME YNNOTHUTENbHOM NOBEPXHOCTM GaHLA OT NAOCKOCTHOCTU AOMKHO 6biTb He 6osee 1 mm Ha 100
MM HapyXHoro AnameTtpa ¢naHua (PUCYHOK 6.1).

Bwa cneea

/‘3(' T ;\
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PucyHoK 6.1. U3ameputenbHblii WAbAOH A8 NPOBEPKM OTKIOHEHW

6.2.9. Mpu ycTaHOBKe LITYLLIEPOB U NIOKOB (YyrnoBoe coenHeHue):

- OTK/IOHEHME MO BbICOTE (BbI/IETY) WTYLEPOB He A0J/IXKHO 6bITb 6osiee +/- 5 mm;

- NO3ULMOHHOE OTK/IOHEHME OCEN LITYLLEPOB He A0/IKHO bbiTb 6onee +/- 10 mm.

6.2.10. Mpn cbopke ¢naHUEBbIX COEAMHEHUIA AOMKHO obecneymBaTbCA CUMMMETPUYHOE PACMOJIOXKEHME
OTBEpPCTMI Nog 60ATbl U WNUABKN OTHOCUTENIbHO BEPTUKAIbHON U rOPU30OHTaNbHOM ocelt GNaHuEB M He COBNAAaThb C
HMMM. HecoBnageHune 0TBEPCTUI coeAnHAEMbIX pAaHLLEB HE JONKHO NPEBbILWAaTb NOJ0BUHbI PAa3HOCTM HOMUHANbHbIX
ONaMeTPOB OTBEPCTUA U YCTaHaBAMBaeMoro 60nTa (LWNUabKK).

6.2.11. Mpu cbopKe Tpyb n aetaneit TpPyboONpPoBOAOB C NIOCKMMM dAaHLAMM PACcCTOSHUE OT MOBEPXHOCTU
dnaHueB o Topua Tpybbl (AeTann) fOMKHO ObITb HE MeHee BbICOTbI KaTeTa LWBa natc 1 mm.

6.2.12. MNpu cbopKe pnaHLEBbIX COEANHEHUIA AONKHbI ObITb BbINO/IHEHBI CAeaytowme TpeboBaHUS:

- raikn 60NTOB A0NKHbI ObITb PACMONOMKEHbI C OAHOW CTOPOHbI paHLEBOrO COEANHEHNS;

- ANVHA Wwnunek (6onTos) AonKHA 0becneymBaTh NpeBbllLeHNe pe3bb0BOM YacTU Hag, rANKoM He MeHee Yem Ha
1 war pe3bbbl, He cunTasn dacku;

- TaiKN COeANHEHMUIM C MATKMMM NPOKAAAKAaMM 3aTATMBALOT paBHOMEPHO Mo cnocoby KpecTtoobpasHoro obxoaa:
CHayYana 3aTArMBaloT O4HY Napy NPOTUBOMNONOMKHO PACMONOMKEHHbIX HONTOB, 3aTEM BTOPYIO, HAXOAALLYOCA NOA Yr/I0M
90° K NepBOI, N MNOC/E 3TOTO TaKMM e Crnocobom 3aTArMBaoT BCe 6ONTbI;

- FalKM coeAMHEHUIM C METAIZIMYECKMMM NPOKAAAKaMM 3aTATMBAOT No crnocoby Kpyrosoro obxoaa (npu 3- nam
4-KpaTHOM KpyroBom ob6xoze paBHOMEPHO 3aTArMBAtOT BCe raliku);

- KpeneKHble aeTanu Bo GAaHLEBbIX COEANHEHUAX AONKHbI ObITb 0AHOM NapTun. NMopasok cbopkn dnaHLeBbIX
COEANHEHWI, KOHTPO/b YCUAUA 3aTAMKU KpeneXHblX AeTaneil A0NXHbl OblTb NpuBeAeHbl B MPOM3BOACTBEHHbIX
WMHCTPYKLMAX NpeanpuaTna-nsrotosutens ¢ cobntogeHnem tpebosaHmin FOCT 20700;

- 60AnTbl W WNWABKM coeauHeHWn Tpybonposoaos, paboTatowmx npu TemnepaType cBbiwe 300 °C,
npesBapuUTenbHO A0KHbI 6bITb NOKPLITHI FPAPUTOBO CMA3KOM, NPeLOXPAHAIOLLEN UX OT 3aeaHUA U NPUrOPaHUS;

- GNaHUbI Ha 3aMbIKAOLWMX KOHLLAX C60POYHbIX e4MHUL, NPUBAPMBALOT TOJIbKO B C/1y4HaAX, KOTAA PACMo/IoKeHue
OTBEPCTUI B HUX He orpaHmnyeHo. PnaHubl, CBA3AHHbIE C annapaTtamu, apmaTypon uam dnaHLuamm Ha Apyrux y3nax,
noc/sie yTOYHEHMA UX NOIOKEHNA MO MECTY cieayeT NpMBapMBaTb HA MOHTAeE.

6.2.13. Kpome pnaHuUEeBbIX COEANHEHNA MOXHO NPUMEHATL APYrMe BUAbl Pa3beMHbIX COEANHEHUI (COracHo
3.24).

6.3. OTBeTBNEHUSA (BpE3KM)

6.3.1. OTBeTBNEHMEe OT TpybonpoBoAa BbINOAHAKT OAHMM M3 cnocoboB, MOKa3aHHbLIX Ha pPUCYHKe 6.2. He
[O0MYCKaeTCa ycuieHne oTBETB/IEHMIA C NOMOLLbLO pebep KecTKoCTH.



a - 6e3 yKpenneHus; 6 - C NOMOLLbIO TPOMHMKA; B - YKPENJEHHOE WTYLEPOM W HAaKNAZAKOW; I - yKpenjaeHHoe
HaKNagKOoM; 4 - YKPENnJeHHOE WTYLEPOM; € - KpecToobpasHOE; X - HaK/IOHHaA Bpe3Ka 6e3 yKpenneHus; 3 -
HaK/I0HHaA Bpe3Ka C YKpenaeHMem WTYLEePOM W HaKNa4KoM

PucyHOK 6.2. OTBETBNAEHMSA Ha TEXHOIOTUYECKMX TpybonpoBoaax

MpucoeamHeHne OTBETBAEHWN MO cnocoby a (PUCYHOK 6.2) MPUMEHAIOT B TeX CAy4vanX, Korga ocnabneHue
OCHOBHOTO TPYH6ONPOBOAA KOMMEHCUPYETCA MMEKLWMMUCA 3aNacamm NPOYHOCTU COEANHEHUA.

JonycKatoTca TakkKe Bpe3ku B TpybonpoBoL MO KacaTeNbHOM K OKPYXKHOCTU NOoMNepeYyHoro ceyeHma Tpybol aan
WCK/TIOYEHUA HAKOMNJIEHWA NPOAYKTOB B HUXKHENM YacTu Tpybonposoaa.

6.3.2. CBapeHHble M3 TPyb6 TPOWMHWKK, LITAMMNOCBApHble OTBOAbl, TPOMHUKM M OTBOAbI M3 JNTbIX MO
3/1eKTPOLLIAKOBOM TEXHOI0TMM 3aroTOBOK AOMYCKaeTcA MPUMEHATb Ha gasneHune Ao 35 MMa (350 krc/cm?). Mpu sTom
BCE CBApHbIEe WBbI M METaN/ INTbIX 3aroTOBOK NoasnexKaT KoHTpoto Y3/ B 06beme 100%.

6.3.3. CBapHble KPeCcTOBUHbI U KPECTOBbIE BPE3KM AOMYCKAeTCA MPUMEHATb Ha TPYOONPOBOAAX U3 YINEPOANCTbIX
cTanen npu pabouei Temnepatype He Bbiwe 250 °C.

KpecToBuHbI M KpecToBble BPE3KM W3 3/IeKTPOCBAPHbIX TPyO AonyckaeTcA MPUMEHATb NPU HOMWHA/IbHOM
gasnenumun go PN 16 Bka.

KpecToBUHbI M KpecToBble BPe3KM M3 BECLLUOBHbIX TPYD A0MNYCKaeTcas NPUMEHATb NPU HOMUHANbLHOM AaBEHUMU
He 6onee PN 25 (npu ycnoBmm M3roTOBAEHUS KPECTOBUH M3 TPYD C HOMUHaAbHbIM AaBneHuem He meHee PN 40).

6.3.4. BpesKy WTyLEepoB B CBapHbIe WBbl TPybonpoBoAoB cleayeT ycTpamBaTh € ydetom 11.2.7.

6.4. OTBOAbI

6.4.1. Jna TpybonpoBOA0OB NPUMEHSIOT, KaK MPaBK0, KPYTOM3OMHYTble OTBOAbI, U3rOTOB/IEHHbIE U3 HECLUOBHbIX
W CBapHbIX MPAMOLLOBHbIX TPYO MeToAOM ropsayeir LWTAaMMOBKM WM MPOTAKKWU, HanpuMep W3roToB/IEHHbIE B
cootsetctBmm ¢ TOCT 17375, a TaKKe rHyTble n wramnocsapHble. Mpn anametpe DN > 400 BbINOAHAIOT NoABapKy
KOPHA WBA, cBapHble wabl noasepratotr 100%-Homy Y3/ naum PA.

6.4.2. THyTble OTBOAbI, U3rOTOBAAEMbIE M3 OECLIOBHbIX TPYD, MPUMEHSIOT B TeX Cay4yasx, Korga Tpebyetca
MaKCMMaNbHO CHU3WUTb T[MAPABJANYECKOE conpoTuBaeHMe TpybonpoBoga, Hanpumep, Ha Tpybonposogax ¢
NyAbCUPYIOWMM NOTOKOM cpeapl (C LLesblo CHUXKEHMA BUMOpaLMKM), a TakKe Ha TpybonpoBoaax nNpv HOMMUHAbHOM
anametpe DN <= 25. Heobxoanmoctb TepmoobpaboTku onpeaensatot no 12.2.11.

6.4.3. Npeaenbl NPUMEHEHMA THYTbIX OTBOA0B U3 TPYD AEMCTBYHOLLEr0 COPTAMEHTA AO/KHbI COOTBETCTBOBATL
npegenam npumeHeHus Tpy6, N3 KOTOPbIX OHW U3FOTOBJ/IEHDI.

[nvHa npAMOro yyacTka OT KoHUa Tpybbl A0 HaYana rHyTOro y4acTka Ao/KHa 6biTb He meHee 100 mm.

6.4.4. B TpybonpoBoaax AONYCKaeTcA NPUMEHATb CBapHble CEKTOPHbIE 0TBOAbI HOMUHAbHbIM AnameTpom DN
<= 500 npu HOMMHanbHOM aasaeHun PN <= 40 n HomUHanbHbIM gnameTpom DN > 500 npn HOMUHaNbLHOM AaBAEeHUN
PN <= 25.

Mpu N3roToBNEHNN CEKTOPHbIX OTBOAOB YrO/ MeX Ay NoNepeyHbIMU CEYEHNAMMU CEKTOPA HE A01KEeH NpeBbIWwaThb
22,5°. PaccToAHne mexay cocegHMMM CBAPHbIMM LWIBAMKW NO BHYTPEHHEN CTOPOHe OTBOAA A0/IKHO obecneynBaThb
[OCTYNHOCTb KOHTPO1A 3TUX LWBOB NO BCEN AJIMHE LUBA.

[ns N3rotToBNEHNA CEKTOPHbIX OTBOAOB HE AOMYCKAeTCA NPUMEHEHNE CNMPASbHOLWOBHbIX TPY6, Npu AnameTpe
6onee 400 MM NPUMEHAIOT NOABAPKY KOPHA WBa, CBapHble WBbl nogsepratoT 100%-Homy ynbTpa3sByKOBOMY MM
pagnorpaduyeckomy KOHTPoo.
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CBapHble CeKTOpHbIe OTBOAbI HE cneayeT NPUMEHATb B C/Ty4asX:

- 6ONbLLUMX UMKANYECKUX Harpy3oK, Hanpumep ot aasneHua (6onee 2000 uuKnoB);

- HeobecneyeHHOCTM CAMOKOMMEHCALMM 3a CHET APYTrMX TPYOHbIX 3N1eMEHTOB.

6.5. Nepexogbl

6.5.1. B TpybonpoBoAax cnedyer MNPUMEHATb, KaK MpaBW/O, Mnepexodbl LWTaMNoBaHHble, Hanpumep
n3rotosneHHble B cootseTcTBuU ¢ TOCT 17378, BanbLOBaHHbIE U3 INCTA C OAHMM CBAPHbIM LIBOM, LUTaMMOCBAPHble
13 NONOBUH C ABYMSA CBAaPHbIMU LLUBAMM.

Mpefenol NPUMEHEHWIN CTaNbHbIX MEPEXOAOB [AOJIKHbl  COOTBETCTBOBATb Npegenam MNPUMEHEHUA
npucoeamHAeMbIX TPYO aHANOTMYHbIX MapoK CTasel U aHAaNOTUYHbIX Paboumx (pacyeTHbIX) NapameTpos.

6.5.2. [lonyckaeTca npumeHeHMe NenecTKoBbIX Nepexoaos Aaa TpybonpoBoAoB ¢ HOMUHANbHBIM AABAEHUEM
PN <= 16 n HOMuHanbHbIM anameTpom DN <= 500.

He ponyckaeTcs ycTaHaBAMBaATb JienecTKOBble Mepexoabl Ha TpybonpoBogax, npeAHasHauyeHHbIX AnA
TPaHCNOPTUPOBAHMA CHUKEHHbIX ra3oB U BewecTs rpynn A u b.

6.5.3. JlenecTtkoBble nepexogbl cneayer ceapmeaTb ¢ nocneayrowmm 100%-HbiM KOHTPOSIEM CBAPHbIX LWBOB
Y/IbTPa3BYKOBbIM UM paguorpaduyeckum meTogom.

Mocne M3roToBNeHNs NeNECTKOBbIE NepPexoapl caeayeT nogeepratb TepmoobpaboTke.

6.6. 3arnywku

6.6.1. MNpurBapHblE NJIOCKME U PebpUCTbie 3aryLWKNU U3 JIMCTOBOW CTasiM PEKOMEHAYETCA MPUMEHATb ANA
TpybonpoBoAoB Npy HOMUHaAbHOM AasneHun PN <= 25,

6.6.2. 3arnywku, ycTaHaB/iMBaemble MmexXay dnaHuamu, He ciedyeT MPUMEHATb A5 pasfefieHus OByx
TpybonpoBOAOB C PAa3/IMYHbIMU CPEeSAMMU, CMELLEHWNE KOTOPbLIX HELOMYCTUMO.

6.6.3. lNpepenbl NpUMeEHEHMA 3arnylek U KX XapaKTEPUCTUKM NO maTepuany, OABAEHWUO, Temnepatype,
KOPPO3uK 1 T.4. AOKHbI COOTBETCTBOBATL Npeaenam npumeHeHnsa GbnaHues.

6.7. TpybonpoBoabl, paboTatowme NnpmM HOMUHANbHOM AaBaeHnn cebiwe 100

6.7.1. O6bwume TpeboBaHMA

6.7.1.1. CoeanHeHua anemeHToB TPY6ONPOBOAOB, paboTatowmx nog AasneHnem Ao 35 MMa (350 krc/cm?),
pPEKOMEHAYEeTCA MNPOU3BOAUTb CBapKOW. [MMPUMEHAIOT TONIbKO CTbiKOBble 6e3 MoAKNafgHOro Ko/bLa CBApHble
coegmHeHna. ®dnaHuesBble W ApyrMe COeAMHEHUA [OMYCKAaeTcA npeaycMaTpyMBaTb B MeCTax MOLKNOYEHMA
TpybonpoBoAOB K annapatam, apmatype u Apyromy obopyAoBaHMIO, a TaKKe Ha y4yacTkax Tpybonposoaos,
Tpebytowmx B npoLecce sKcnayaTaLmm Nepmoamnyeckol pasbopKkun Uam 3aMeHbl.

6.7.1.2. B Tpybonposogax, npefHasHayeHHbIX Ana paboTbl nog AasneHvem Ao 35 MMa (350 krc/cm?)
BK/IOYMTENIBHO, AOMYCKAeTCA BBAapKa LUTYLLEPOB Ha NPAMbIX y4aCTKaX, a TaKXKe NpMMeHeHMNE TPOMHUKOB, CBAapPEHHbIX
13 TpyO M WTAaMNOCBAPHbIX KOMEH C ABYMS MPOAO/IbHbIMK LWBaMWU NpU ycnosun nposepeHna 100%-HOro KOHTpoA
CBapHbIX coeanHeHnn metogom Y34 nan P,

6.7.1.3. BBapKa WTyLEepoB B FHyTble 3n1eMeHTbI (B mecTax rMboB) TpybonpoBoaoB He AONyCKaeTCs.

B 060CcHOBaHHbIX cayyasax Ha rmbax Tpybonposogos, paboTaowmx nog aAasneHmem o 35 MMa, moKeT 6bITb
[0NyLeHa BBapKa O4HOrO WTyLUepa BHYTPEHHMM AMamMeTpom He Bonee 25 mm.

6.7.1.4. [na coeguHeHua 3n1eMeHTOB TpPyboONpoBOAOB W3 BbICOKOMPOYHbLIX CTasield C BPEMEHHbIM
CONpPOTUBNEHUEM pa3pbiBy He MmeHee 650 MMa (6500 Krc/cm?2) AoNXHbI UCNONL30BaTbea dnaHLUesble, MydhTOBbIE 1
Apyrve coeguHeHusa. B TexHMYeckn oH6OCHOBAHHbIX Cayyasx MOryT OblTb AONYyLLEHbI CBAPHbIE COEANHEHUA TaKuX
cTanew.

6.7.1.5. B MmecTax pacnonoxKeHus Hambonee HaMNPAMKEHHbIX CBAPHbIX COEAVMHEHWA W TOYEK W3MeEPEeHUs
OCTaTOYHON AedopMaummn, HaKanIMBaemol NpU NOA3YYeCcTU MeTanNa, LOMKHbI ObiTb NPesyCMOTPEHbl CbeMHble
YYaCTKU U3onaumm.

6.7.2. KoBaHble 1 WUTAaMMNOBaHHble AeTanu

6.7.2.1. [etann TpybonpoBoAOB AOJ/MHbI WM3roTaB/AMBATLCA M3 MOKOBOK, OOBEMHbIX LUTaMMOBOK WU Tpyb.
JonycKkaeTca npuMMeHeHWe [pyrux BWOO0B 3aroTOBOK, €C/IM OHWM 06ecneymBaloT HaAEeXHyl paboTy B TeuyeHue
pacYyeTHOro CPoKa CNY*KObl C yHETOM 3aZaHHbIX YC/TIOBUIA SKCNyaTaLmu.

6.7.2.2. OTHOWeEHME BHYTPEHHEro AMAMeTpa OTBETBJAEHWA K BHYTPEHHEMY AMAMETPy OCHOBHOW Tpybbl B
KOBaHbIX TPOMHMKaxX-BCTaBKax He A0/MKHO ObiTb meHee 0,25. Ecim cooTHOWeEHME AMamMeTpa WTyLepa M AMameTpa
OCHOBHOI Tpy6bl MeHee 0,25, L0NKHbI NPUMEHATLCA TPOMHUKK CO WTYL,epaMm Ha BBEPTHbIX WNW/IbKaX.

6.7.3. THyTble 1 CBApHbIE 3/IEMEHTbI

6.7.3.1. KOHCTpYKLUMA N reomeTpruyeckne pasmepbl TPOMHUKOB, CBAPEHHbIX M3 TPYO, LITaMNOCBAPHbIX KoJeL,
rHYTbIX OTBOZOB U LWITYLLEPOB, AO/IXKHbI YA0BAETBOPATL TPE60BAHMAM CTaHAAPTOB, TY N YepTeXKeN.

6.7.3.2. CBapeHHble M3 TpyO TPOMHWKM, LITaMMNOCBapHble OTBOAbI, TPOMHUMKM W OTBOAbI W3 AUTbIX MO
3/N1EKTPOLLINAKOBOM TEXHONOMMM 3aroTOBOK A0MNYCKaeTca NPMMEHATb Ha AasneHne Ao 35 MMMa (350 krc/cm?). Mpu 3tom
BCE CBApHbIe WBbI M METaN/ JINTbIX 3arOTOBOK NoA/EeXKaT KOHTpoAto meTogom Y3/, B o6beme 100%.
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6.7.3.3. OTHOLWeEHWe BHYTPEHHEro AuameTpa WTyuepa (OTBETB/AEHUS) K BHYTPEHHEMY AMAaMETPy OCHOBHOM
Tpy6bl B CBAPHbIX TPOMHUKAX HE AONKHO NpeBbIWaTh 3Ha4YeHua 0,7.

6.7.3.4. [pmeHeHMe OTBOAOB, CBAPEHHbIX U3 CEKTOPOB, HE AOMYCKaeTCA.

6.7.3.5. THyTble oTBOAbI NOCAe TMOKKM A0NXKHbI NoABepraTbca TepMmuyeckon obpaboTtke c yuetom 12.2.11. Pexkmum
TepMunyeckoit 06paboTKM ycTaHaBAMBaAETCA CTaHAapTamu, TY, yepTexamu.

6.7.3.6. OTBOABI, THYTble U3 cTann mapok 20, 15TC, 14XI'C, nocne xonoAHoON rmbKM AonycKaeTca noasepratb
TOJIbKO OTMYCKY NPW YCIOBUM, YTO A0 XONOAHOW rMBKM Tpybbl NOABEPraNMCh 3aKaKe C OTMYCKOM UAW HOPMAIU3ALNN.

6.7.4. Pa3beMHble coegMHEHUA

6.7.4.1. Ana pasbeMHbIX COeAMHEHUN OO0MKHbI NPUMeEHATbCA ¢aaHubl pe3bbosble TOCT 9399 u dnaHubl,
npuBapeHHble BCTbIK C yyeTom TpeboBaHuit 6.7.1.1.

6.7.4.2. B KauecTBe YNAOTHUTENbHbIX 3/1eMEHTOB GNaHLEBbIX COEAMHEHUI CneayeT NPUMEHATb METaNIMYECKME
NPOKNAAKM - NIOCKUE, NNH3bI cdhepmryeckne no MOCT 10493, KonbLa BOCbMWYTONbHOTO, OBaJIbHOTO CEYEHUM, a TaKKe
NPOKNaAKM U3 TepmopaclunpeHHoro rpaduta go 20 MMa (200 Kkrc/cm?) u Apyrx matepuanos.

6.7.4.3. lUnunbkun ana dbnaHUEBbIX COEANHEHWUI C IMH30BbIM YN0THEHMEM Ha gasneHune PN >= 100 npuHumatot
no FOCT 10494, raiiku - no FOCT 10495.

6.8. CBapHble WBbI U UX pacnonoxeHune, TpeboBaHma K cOOPOYHbIM egUHNLAM

6.8.1. PaccToAaHWe mexay coCeaHUMM KO/bLLEBLIMM CTbIKOBbIMUW CBAPHbLIMU COEANHEHUAMMU AOKHO ObITb He
MeHee TPEeXKPATHOro 3HAaYeHWss HOMWMHAJIbHON TO/LLMHbLI CBAPUBAEMbIX 3/IEMEHTOB, HO He MeHee 100 mm gns
aAvameTpoB Ao 219 mm BKA., 250 mm ana guametpos Ao 550 mm BkA. 1 400 mm ana auameTtpoB 6onee 550 mm. B
TEXHUYECKM OBOOCHOBAHHbIX CAydaax Aonyckaetca ana Tpyb ¢ HapyKHbim guametpom o 100 mm npuHMMaTb
paccToaHMe MeXAy KO/bLEBbIMU CTbIKOBbIMW LLIBAMM PAaBHbIM HapyXHOMY AMaMETPY TPyObI.

B ntobom cnyyae yKasaHHOe paccTosiHMe AOJIKHO obecrneynmBaTb BO3MOMKHOCTb MPOBEAEHMA MECTHOM
TepMoobpPaboTKM M KOHTPOA LIBA HEPA3PYLLAOLWMMN METOAAMM.

CBapHble coeanHeHUs TpybonpoBoA0B A0XKHbI pacnoiaraTbCA OT Kpas onopbl B cooTsBeTcTBUM ¢ 11.2.6.

6.8.2. PacctosHMe OT Hayana u3rmba Tpybbl 4O OCM KOJIbLLEBOrO CBApHOrO LWIBa AO/IXKHO ObiTb HE MeHee
Hapy»KHOro agnameTtpa Tpybbl, HO He meHee 100 mm.

Mpy NpPUMEHEHUU KPYTOU3OTHYTbIX OTBOLOB AOMYCKAETCA Pacrno/oXKeHWe CBAapPHbIX COeAVHEHUN B Hauvane
W30rHYTOrO Y4acTKa, a TaK»Ke CBapKa Mexay coboi 0TBoa0B H6e3 NpAMbIX y4aCTKOB.

6.8.3. l/IHa NPAMOro y4yacTKa MeXKAy CBapHbIMM LLBaMM ABYX COCEAHMUX TMBOB AONKHA COCTABAATbL HE MeHee
100 mm npun DN < 150 n 200 mm npu DN >= 150 mm.

6.8.4. Mpu yrnoBbix (TaBpPOBbIX) CBapPHbIX coeguMHeHMAX Tpy6 (WTyuepoB) c anemeHTamu Tpybonposoaos
paccTosiHME OT HAPY*KHOM NOBEPXHOCTU LUTYLLEPOB A0 Havana rmba uam 40 0CU NONEPEYHOTro CTbIKOBOTO CBAapHOTO LUBA
[ONKHO COCTaBNATD:

- Ansa Tpy6 (WTyLepoB) ¢ HApYKHbIM anameTpom A0 100 MM - He MeHee HapyXHOro AvameTpa Tpybbl, HO He
meHee 50 mm,

- ans Tpy6 (WTyuepos) ¢ Hapy*KHbIM AnameTpom 100 mm u 6onee - He meHee 100 mm.

6.8.5. HaumeHbluee pacctosHue mexay Kpasmu BanKaimnx yraoBbiX WBOB NPUBAPKKU LWITYLEPOB UAK TPyD K
cbOpoYHON eauHULE onpenenseTcs MNPOEKTHON (KOHCTPYKTOPCKOW) OpraHusauuelr npu yCI0BUWM BbIMOJHEHUS
pacyeTa B NoNHOM 06beme, TpebyemMom HopMamK pacyeTa Ha MPOYHOCTb.

6.8.6. PaccTonaHMe mexXay Kpaem LWBa NPUBaAPKM HAaKNAAKM M Kpaem baunrKailwero wea Tpybonposoaa Unm Lwea
NpuMBapKM NaTpybKa, a TaKKe MeXAy Kpasmu LIBOB MPMBAPKU COCEAHUX HAKNAAOK AO/MKHO OblTb He MeHee
TPEXKPATHOM TO/LWMHbI CTEHKMN TPYObl, HO He MmeHee 20 MMm.

6.8.7. 1nAa nonepeyHbIX CTbIKOBbIX CBAapHbIX COeAMHEHUI, NOANENKaLLMX MECTHON Tepmuyeckoi obpaboTke,
AJIMHA cBOBOAHOIO MPSMOro y4yacTKa TPybbl B KaykAylo CTOPOHY OT OCY WBa (40 6AMKaNWMX NpUMBapPHbIX AeTanen u
3/1IEMEHTOB, Hayana rmba, cocegHero NOMNepeyvHoro LWea) Ao/KHa 6bITb He MeHee Be/MYMHbI L, onpegensemoli no

dopmyne (1), Ho He meHee 100 mm:
L:«/(JIH —SH) xS, (1)

rae [, - HOMUHaNbHbIN HapYKHbIM gnameTp Tpybbl, MM;

Sk - HOMWHaNbHAA TOALMHA CTEHKM TPYy6bl, AeTann, MM.

[na nonepeyHbiX CTbIKOBbIX CBAPHbIX COEAMHEHWN, MOANENKAWMX YAbTPA3BYKOBOMY KOHTPOO, A/MHA
cBO60OAHOrO NPAMOTO y4YacTKa TPy6bl (31emeHTa) B KaxKayto CTOPOHY OT Ocu WBa (40 6AMKaNLWmMX NPUBaPHbIX AeTanekn,
Hayana rnba, ocy cocesHero NonepeyYHoro CBapHoro Wea) A0/1KHa ObITb He MeHee Be/IMYUH, NPUBEAEHHbIX B Tabanue
6.1.
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Tabnuua 6.1

MuHMManbHaa AAnHa CBO6OLI,HOFO NPAMOro y4acCTKa

HomWHanbHas TONLLMHA CTEHKM CBapUBAEMbIX MUHUManbHaa ANnHa CBOBOAHOMO NPAMOTO y4acTKa Tpybbl
Tpy6 (31emeHTOoB) Sy, MM (anemeHTa) B KaXKayHO CTOPOHY OT OCM LLIBA, MM
[o 15 Bkn. 100
Cs. 15 pno 30 BKkA. 5S. + 25
Cs. 30 no 36 BK/. 175
Cs. 36 4S, +30

7. TpeboBaHUA K MmaTepranam u nonydpabpmkatam

7.1. Obwme noNoKeHUus

7.1.1. Matepuanbl, NpUMeHAeMble AN  M3roToBAeHUs Tpybonposoaos (MpunoxkeHne A), [OMKHbI
obecneuynBaTb UX HAAEXKHYIO PabOTy B TEYEHUE PACYETHOIO CPOKA CAYXKObI C y4ETOM 3a4aHHbIX YCIOBWUIA SKCNyaTaLMm
(pacyeTHoe paBneHMe, MUHUMAa/bHAA OTpULATE/NIbHAA M MaKCMMasibHas pacyeTHas TemnepaTypbl), cocTaBa U
XapakTepa cpegbl (KOPPO3MOHHAA aKTMBHOCTb, B3PbIBOOMACHOCTb, TOKCMYHOCTb U Ap.) U BAMAHMA TemnepaTypsl
OKpYyrKatoLero Bo3ayxa.

7.1.2. Tpybbl n ¢dacoHHble aeTanu TpPybonpoBOAOB AO0/IXKHbI ObITb U3roTOB/IEHbI M3 cTaseil, obnagaatomx
TEXHONIOMMYECKOM CBAPUBAEMOCTbIO, OTHOCUTE/IbHBIM YA/ IMHEHMEM META/INA NPU Pa3pblBe HA NATUKPATHbIX 06pasLax
He MmeHee 16% 1 yAapHO BA3KOCTbIO He Hue KCU = 30 Ax/cm?, KCV = 20 Ox/cm? npyM MUMHMMaNbHOM pacyeTHOM
TemnepaType CTeHKM anemeHTa Tpybonposoaa.

7.1.3. JonycKaeTca npumeHeHue nonydpabprKaToB U3 MmaTepmnanos, He yKasaHHbIX B MpuaoxeHun A, ecam mx
npPUMeHeHWe NpeaycMoTPEHO APYIMMMN HaLMOHaNbHbIMKW CTaHgapTamu 1 TY ¢ ydyetom 4.1, ecniv KayecTBo MO HUM He
HUKe YCTaHOBNAEHHOTO B MNpunoxeHuu A.

7.1.4. NMpumeHeHNe MMNOPTHbIX NonydabpuKaToB M MaTepuanoB AONYCKAETCA, €CM 3TO NpeaycMOTPEHO
mexKayHapogHbimn ctaHgaptammn ASME, EN.

7.1.5. MpepnpusTne-nusrotosuTeslb TPyboMnpoBoaa AOMKHO OCYLLECTBAATb BXOLHOMW KOHTPO/Ib KayecTsa
noctynatowmx nonypabpukatos. OueHKy KavecTBa nosydpabpukaToB NpoBOAAT B COOTBETCTBMM C TpeboBaHMAMM
CTaHpapToB M HJ, Ha KOHKPeTHble NonydabpuKaTbl U NOATBEPKAAIOT cepTUdUKATAMM.

Ona Tpy6onposoaos PN > 100 o6bem BXOAHOTO KOHTPOIA COOPOUHbBIX EANHUL, U 3N1EMEHTOB TPy6OoNpoBOA0B
npuseaeH B Tabauue .3 (MpunoxkeHue I).

7.1.6. na n3rotoBsIEHMA, MOHTaXKa U PeMOHTa TpybonpoBoAOB c/ieayeT NPUMEHATb OCHOBHbIE MaTepuansl,
yKasaHHble B MpunoxeHumn A: Tpybbl - cm. Tabanuy A.1, NOKOBKK - Tabaumuy A.2, cTasibHble OTAUBKY - Tabamuy A.3,
KpenexKHble getanu - Tabavuy A.4, matepuanbl getanen nog gasneHnem PN > 100 - cm. Mpunoxkexune I

7.2. PacyeTHaAa oTpuuaTenbHasa TemnepaTypa

Ona TpybonpoBoAOB, pasmellaeMbliX HA OTKPbITOA M/OWAZAKE WAM B HEOTan/IMBaeMOM MNOMELLEHUMN,
MWHUMa/IbHYIO TEMNEPATYPy CTEHKN TPybonpoBoaa NPMHUMAIOT PaBHOIM:

- abconOTHOM MMHMMANBHOM TemnepaType OKpPyXKatoLLero Bosayxa AaHHOro palioHa B COOTBETCTBMM co [8],
€Ccnn TemnepaTtypa CTeHKU TpybonpoBoaa, HaxoAALLEerocs nog pacyeTHbIM (pabounm) gaBneHUeM, MOXKET MPUHATbL
3TO 3HaAYeHMe TemnepaTypbl;

- 3HauYEHMI0 OTPULATENbHOM TemnepaTypbl, yKasaHHoW 8 Tabauue A.1, cronbew "Gomee 0,35[c]" ana

COOTBETCTBYIOLLErO MaTepuana, eciu TeMnepaTtypa CTeHKM TpybonpoBoaa, HaXxo4ALLEerocs Nog, pacyeTHbIM (pabounm)
JaBfieHMeM, He MOXKeT BbITb HUXKe 3TOM TemnepaTypbl; eC/IN yKa3aHHaA TemnepaTtypa Bbille cpeaHen TemnepaTypbl
CaMoW X0I0AHOW NATUAHEBKM C 06ecneyeHHOCTbo 0,92, TO NYCK, OCTAHOBKY M UCMbITaHUA Ha FTEPMETUYHOCTb B 3MMHee
BPEMS BbIMNOJIHAOT B COOTBETCTBUM C "PernamMeHToOM NpoBeAEHUS B 3MMHee Bpems Mycka (0OCTaHOBKM) MK UCMbITaHUA
Ha repmeTuYHOCTb Tpybonposogos" (MpunoxkeHune B), ecnn HeT apyrux ykasaHuii 8 HA;

- MaTepuan OMNOPHbIX 3/1EMEHTOB MPUHMMALIOT MO CpeaHeln Temnepatype Hanbosee X0NOL4HOM NATUAHEBKM
[aHHOro palioHa ¢ obecneyeHHocTbio 0,92 cornacHo [8].

7.3. Tpybubl

7.3.1. Npenensbl npuMmeHeHUA Tpyb U3 cTanei pasnnyHbIX MapoK yKasaHbl B MpunoxkeHun A (tabamua A.1).



7.3.2. becwoBHble TPYyObl 40MKHbI M3FOTOBAATLCA W3 KaTaHOM, KOBAaHOW, HEMPEPbLIBHON WAW LEHTPOOEKHO-
NNTOM 3aroToBKW. [lonyckaeTcAa ana TpybonposBogos Kateropuit Il u HUKe npumeHeHue Tpyb, U3rOTOBAEHHbIX U3
CANTKA, NPU YCOBMM NPOBEAEHNA UX KOHTPOA meTofom Y3/ B o6beme 100% no Bceli NOBEPXHOCTH.

7.3.3. JnekTpocBapHble TPybbl C NPOAO/bHBbIM WAWM CAMPaNbHbIM LIBOM AOJXHbl MOCTABAATbCA C
pagnorpaduyeckMm Uamn yabTpasByKOBbIM KOHTPOIEM CBAapPHOTO LIBA MO BCEW ANMHE.

7.3.4. dneKtpocBapHble Tpybbl M3 YrnepoaucTo M HWU3KONErMPOBAHHOW CTanW AONXKHbI MOCTAaBAATbCA B
Tepmmyeckn o6paboTaHHOM COCTOAHUU, ECAU:

- OTHOLUEHME HaPYKHOro gMameTpa Tpybbl K TOALWMHE CTEHKM MeHee 50;

- TONIWMHA CTEHKM Tpybbl 6oee 30 MM 1A HU3KONEMMPOBAHHLIX CTanen uam bonee 36 MM A yrnepoamcTbix
cTaneu;

- TPaHCMopTUPyemas cpesa Bbi3biBAaeT KOPPO3MOHHOE PacTPeCKMBaHMeE.

dKcnaHAMPOBaHHbIe TPYObl MOTYT NPUMEHATbCA 6e3 nocneayowen TepMnYecKkoi 06paboTKM A0 TemMnepaTypsl
150 °C, ecnm nnactuyeckaa gedbopmaLmsa Npm sKkcnaHaMpoBaHMm npesblwaeTt 3%.

7.3.5. Kaxpaa GeclwoBHaa uam ceapHaa Tpyba AO/KHA NPOXOAUTb FMAPABANYECKOE MCMbiTaHWe NPOOHbIM
AaBfieHMeMm, yKasaHHbiM B HJ, Ha TpyObl.

JonyckaeTcs He NPOBOAUTb rMAPaBANYECKOE UCTbITaHWE BecloBHbIX TPYO, eciv Tpybbl NoABEpPratoTCcs No BCek
NOBEPXHOCTU KOHTPOJIH0 GU3UYECKMMMN METOAAMM.

7.3.6. Ona TpybonpoBogoB caenyeT NPUMEHATb TPyObl C HOPMUPOBAHHBIM XMMUYECKMM COCTaBOM MeTanna
(rpynna B) no Mpunoskenuto A.

7.3.7. Tpybbl 3/1€KTPOCBAPHbIE CO CMMPAJIbHbIM LUBOM Pa3peLlaeTcs NPUMEHATb TOJIbKO A1A NMPAMbIX Y4aCTKOB
Tpybonposoaos.

7.3.8. [lonycKaeTca NpMMeHATb B KavecTse Tpyb obeyaitkn, M3roToBAEHHbIE U3 IMCTOBOM CTasIn B COOTBETCTBUM
c[9].

7.4. Oetanu Tpybonposoaos

7.4.1. Odetann TpybonpoBOoAOB, B 3aBUCMMOCTM OT MapPaMeTPOB TPAHCMOPTUPYEMON cCpedbl U YC/I0BUM
aKcnayaTaumu, cneayet BblbMpaTb no gencteytowmm HZ, a TakxKe Mo TeXHUYECKOW AOKyMeHTauuu paspaboTymKa
npoekTa.

7.4.2. letanu TpybonpoBoA0B A0/KHbI M3roTaBAMBATLCA M3 CTa/bHbIX BECLIOBHbBIX M NPAMOLIOBHbIX CBAapPHbIX
Tpyb6, NMCTOBOro MNpOKaTa WM MOKOBOK, MAaTepuan KOTOpbIX oTBevyaeT TpeboBaHuam HJ, a Takke ycnosuam
CBAPMBAEMOCTM C MATEPUANIOM NPUCOEANHAEMDBIX TPYO.

7.5. MNoKoBKK, cCOpPTOBOM NPOKAT

7.5.1. MNpegenbl NPUMEHEHUS NMOKOBOK Pas/IMYHbIX MApPOK CTasiel [O0/IKHblI COOTBETCTBOBATb TpeboBaHMAM
MpunoxeHus A, Tabnaunua A.2.

7.5.2. NOKOBKM A0J/IXKHbI NPUMEHATBLCA B TEPMUYECKM 06paboTaHHOM COCTOSHUM.

7.5.3. AnA n3rotosieHUA NOKOBOK AOJ/IKHbI MPUMEHATHCA KAYECTBEHHbIE YINEPOANCTbIE, HU3KOIETMPOBAHHbIE,
NIerMpoBaHHbIE N KOPPO3NOHHO-CTOMKKNE CTaNMN.

7.5.4. MoKoBKM pgns aetanein TpybonpoBoaos A0KHbl 6bITb oTHeceHbl K rpynne IV no FOCT 8479 v K rpynnam
IV nan V no NOCT 25054.

7.5.5. TOKOBKM W3 YrNepoaucTbiX, HU3KONETMPOBAHHbLIX M JIEFTMPOBAHHbLIX CTanel, UMelowme OofuH U3
rabapuTHbIX pasmepoB 6osiee 200 mm M TonwmHy Bosee 50 MM, LOMKHbI NOABEPraTbCA MOLWTYYHOMY KOHTPOHO
Y/IbTPA3BYKOBbIM UM APYTMM PAaBHOLLEHHbIM METOA0M.

JedeKkTockonum AoKHO NnoasepraTbca He meHee 50% 06beMa KOHTPOAMPYEMOIt NOKOBKM. M0Laab KOHTPONA
pacnpeaenstoT paBHOMEPHO MO BCel KOHTpoMpyemoi nosepxHoct. O6bem KoHTpona ana PN > 100 npuseaeH B
MpunoxxeHuu I.

MeToabl M HOpMbl KOHTPOA AO/XKHbI COOTBETCTBOBATL AelcTaytoweit HA,.

7.5.6. [onyckaeTca MNpUMEHEHME KPYrIoro npokaTa HapyXHbIM guametpom He 6onee 160 mm gns
N3roTOBAEHMA MObIX KPYIAbIX AeTanel C TONLWMHOW CTeHKU He 6oniee 40 Mm 1 anvHoW 4o 200 mm BKA.

7.5.7. MpoKaT fonkeH bbiTb B TepMUYECKM 0O6paboTaHHOM COCTOAHUKM U NoABepraTbCa paguorpapuyeckomy
WN YNIbTPa3BYKOBOMY KOHTPOIO MO BCeMY 06beMy.

7.6. KpenexHble getanu

7.6.1. KpenexHble getanu pas pasbeMHbIX COeAMHEHMI U MmaTepuanbl gasa HUX cneayeT BblIbMpaTb B
3aBMCMMOCTM OT paboumnx yCA0BUIA U maTepuana cornacHo MpunoxkeHuto A.

Ona coepnHeHna dnaHues npu temnepatype Bbiwe 300 °C 1 HMxKe MmuHyc 40 °C He3aBUCUMMO OT [aBAEHUSA
cnepyet NPUMEHATL WNUABKM.

7.6.2. KpenerkHble aeTanu gOKHbl U3roTaBANMBaTbCA U3 COPTOBOIO NPOKATa UM NOKOBOK.

7.6.3. MaTepu1an 3aroToBOK UM rOTOBbIE KPenexHble AeTanun A0MKHbI 6bITb TepMmUYeckn 0b6paboTaHbl.

7.6.4. B cnyyae npuMeHeHus wnunek (6onTos) 1 raek n3 cTaim ogHON MapKK, TBEPAOCTb raeK AO/KHA ObITb He
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HUXe TBepAoCTU Wnunek (6ontos) He meHee yem 15 HB.

7.6.5. He ponyckaeTca U3rotoBAaTb KpenexHble AeTanun U3 KMnaLen, noaycnoKomHON N aBTOMaTHOM CTanei.

7.6.6. [Ina KpenexKHbiXx AeTanen M3 cTasen ayCTEHUTHOro Knacca ¢ paboueir Temnepatypoit Bbiwe 500 °C
M3roToBNATbL Pe3bby MEeTOAOM HaKATKM He JOMNYyCKaeTcA.

7.6.7. MaTepuanbl KpenexHblx AeTanei foXHbl BblbnpaTtbca ¢ KO3GOUUMEHTOM AUHENHOTO PacCLUMPEHUA,
6AM3KMM MO 3HAYEHWMIO K KOIDPUUMEHTY NUHEMHOrO paclMpeHus matepuana ¢naHua. PasHOCTb B 3HaYeHWAX
KO3 OULMEHTOB IMHENHOIO pPacLUMPEHNA MATEPMANIOB HE A0IXKHA NpeBblwaTb 10%.

[onycKkaeTca NPUMEHATb MaTepuanbl KpenexHblx Aetanen u ¢naHues c KoapdpuumeHTamm AUHENHOTo
paclMpeHns, 3HaYeHMA KOTOPbIX pasnnyatotca 6onee yem Ha 10%, B cnyvanx, 060CHOBaHHbIX pacieTom Ha MPOYHOCTb
WN 3KCMEPUMEHTANbHBIMW UCCAEA0BAHMAMM, a TaKKe ansa GnaHLEBbIX coeanHeHUM ¢ paboyeli TemnepaTypon He
60onee 100 °C.

7.7. TpoKknagoyHblie matepuansl

MpoKnaaKM U NPOKNAA0UHbIE MaTepPUanbl AR YNAOTHEHUA GpAaHLEBLIX COeAMHEHNIN BbIOMPAIOT B 3aBUCMMOCTH
OT TPAHCMOPTUPYEMOW Cpebl U ee paboumx NapameTpPoB B COOTBETCTBMM C NpoekTom u HA.

8. TpeboBaHusA K TpyboONpoBOAHOM apmaType

8.1. Mpw NPOEKTUPOBAHUN N N3TOTOBAEHUM TPYOONPOBOAHOM apMaTypbl HEO6XOAMMO BbINOHATL TPEOOBAHUS
TEXHUYECKUX PEFTAMEHTOB, CTaHAAPTOB M TPebOBAHUA 3aKA3YMKOB B COOTBETCTBUM C TPebOBaHMAMM 6€30MaCHOCTM MO
[10].

8.2. B TY Ha KOHKpEeTHble BMUAbI U TUMbl TPY6ONPOBOAHOM apMaTypbl 40XKHbI ObITb NPUBEAEHbI:

- nepeyeHb HJ, Ha OCHOBaHMW KOTOPbLIX BbLIMOJIHAOT MPOEKTUPOBAHUE, WU3rOTOBJIEHWE W 3IKCMIyaTaLMIO
apmarypbl;

- OCHOBHblEe TEXHMYECKUE JAHHbIE N XapPaKTEPUCTUKN apMaTypbl;

- MNOKasaTe/NM HaAeXHOCTU u/Mnn nokasatenn 6e30MacHOCTM (4NA apmaTypbl, Y KOTOPOM BO3MOMKHbI
KpUTUYECKME OTKa3bl);

- Tpeb0BaHUA K U3rOTOB/IEHUIO;

- TpeboBaHUsA besonacHOCTY;

- KOMMJIEKT NOCTaBKM;

- MpaBuaa NPUEMKH;

- MeToAbl UCNbITaHWU;

- nepeyeHb BO3MOMKHbIX OTKA30B 1 KPUTEPUU NpenesibHbIX COCTOAHUM;

- YKa3aHu1A No aKcnayaTaunu;

- OCHOBHble rabapuTHble N NpUcoeMHUTENbHbIE PAa3MEPbI, B TOM YUC/AE HAPYKHbIN U BHYTPEHHUIN AMaMeTpbl
naTpybKoB, pasaenku KPOMOK NaTpybKoB No4 NPUBAPKY U 4p.

TpeboBaHMA K BbIGOpPY M HACTPOMKe MpesoXpaHUTENbHbIX KManaHOB NMpMHMMAlOT B cooTseTcTBum ¢ FTOCT
12.2.085.

8.3. OcHOBHble MNOKas3aTe/NM HasHayeHua apmaTypbl (Bcex BMAOB M TWUMOB), YCTaHaB/IMBaemble B
KOHCTPYKTOPCKOM 1 3KCMNyaTaLMOHHON OKYMEHTaLMK, caeaytowme:

- HOMUWHanbHoe JasneHune PN (pabouyee nnm pacyeTHoe aasneHue P);

- HOMWHanbHbIK anameTp DN;

- pabouas cpepna;

- pacyeTHas TemnepaTypa (MakcMmanbHasa TemnepaTypa pabouel cpeapl);

- ONYCTUMbIM Nepenag, AaBnaeHni;

- TePMeTMYHOCTb 3aTBOPA (KNacC repMeTUYHOCTU U BETMYMHA YTEYKM);

- CTpouTeNbHasA A/NHa3;

- KIMMATUYECKOE NCMONIHEHME (C MAapaMeTPamMmM OKpYKatoLLLel cpeabl);

- CTOMKOCTb K BHELWHMM BO34ENCTBUAM (CEICMUYECKME, BUDPALMOHHbIE U Ap.);

- macca.

8.4. lononHUTEeNbHblE NOKa3aTeNN Ha3HAYeHUA ONA KOHKPETHbIX BUAOB apMaTypbl cieaytome:

- KO3pPUUMEHT CONPOTUBNEHMUA é’ - ANA 3anN0pHOI U 0bpaTHOM apmaTypbl;

- 3aBUCUMOCTb K03 dMLMEHTa CONPOTUBAEHNA OT CKOPOCTHOrO AABAEHMA - A1A 06paTHOM apmaTypbl;

- KoadduMuMeHT pacxoaa (Mo *KMAKOCTM M Mo rasy), naowanb ceana, A4asNeHUe HaCTPOWKK, AaB/ieHne NoSHOro
OTKPbITUA, AaBNeHMEe 3aKPbITUA, NPOTUBOAABAEHME, AMaNa30H AaBJEHWI HACTPOWKU - ANA NpeaoXpaHWUTeNbHOWM
apmartypbl;

- YCNI0BHaA NPONYCKHasA cnocobHocTb Ky, BUA NPOMYCKHOW XapaKTepUCTUKM, KaBUTALMOHHbIE XapaKTEePUCTUKM -
ONA peryanpytoLLein apmaTypbl;
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- YCNOBHAasA MNPOMyCKHas CNOCOOHOCTb, BE/IMYMHA PEryinpyemoro AaBNeHWUs, AManasoH peryampyembix
[aB/IeHUI, TOYHOCTb NOALAEPIKAHUA AaBNEeHUA (30HA HEYYBCTBUTE/IbHOCTU M 30HA HEPABHOMEPHOCTU), MUHUMAbHbIV
nepenag gasneHus, Npu KoTopom obecneynBaeTcs paboTocnocobHOCTb - 418 PEryIATOPOB AAB/EHUS;

- MapameTpbl NPUBOAOB U UCMOAHUTENbHbIX MEXaHU3MOB:

a) oA 3NEeKTPONpPMBOAA - HaNpPAXKEHME, YAacToTa TOKA, MOLLHOCTb, peXnm paboTbl, nepeaaTodHoe ymcno, KN4,
MaKCMMaNbHbIN KPYTALLMIA MOMEHT, MapaMeTpbl OKPYKatoLWen cpeapl;

6) AnA rmapo- u NHEBMOMNPUBOAA - AaBNEHWE YNPaBAAIOLLEN Cpeabl;

- BPEMSA OTKPbITUA (3aKpbITHA) - N0 TpeboBaHMIO 3aKa3unKa apmaTypbl.

8.5. ApmaTypa A01KHa 6bITb UCMbITaHa B cOOTBETCTBUM € [11] n TY, npu 3TOM 0683aTe/IbHbIN 06BEM UCMbITAHWUIA
OOJ/IKEH BKAHOYATb UCMbITAHUA:

- Ha NPOYHOCTb M MNNIOTHOCTb OCHOBHbIX AeTael U CBAPHbIX COEANHEHUI, paboTaloWmMX Noa AaBNEHNEM;

- Ha repMeTMYHOCTb 3aTBOPA, HOPMbI FePMETUYHOCTM 3aTBOpa - No [12] (8nA apmaTypbl paboumx cpeacTs rpynn
A, B(a) n B(6) npu UCNbITaHNUM HA rePMETUYHOCTb 3aTBOPOB HE A0/IKHO ObITb BUAMMbIX yTeYeK - Knacc A no [12]);

- Ha repMeTUYHOCTb OTHOCUTE/IbHO BHELUHEN Cpeabl;

- Ha PYyHKUMOHMpOBaHMe (paboTocnocobHOCTb).

Pe3ynbTaTbl MCMbITAaHMI AO/XKHbI ObITb OTPAXKEHbI B MaCNOpTe apmaTypbl.

8.6. MpMMmeHeHMe 3anopHOM apmaTypbl B KaUYecTse peryvpytoLLen (apoccennpytoLLeit) He AOMyCKaeTcs.

8.7. MNpu ycTaHOBKE NPMBOAA Ha apMaTypy MaxOBUKWU A5 PYHHOTO yNpaBaeHUsA A0KHbI OTKPbIBATb apMaTypy
OBUXKEHWEM MPOTMB YaCOBOM CTPE/IKM, @ 3aKPbIBATb - MO YaCOBOW CTPEsIKe.

HanpasneHue ocell WTOKA NpMBOAA AO/IKHO ONPELEeNsiTbCA B NPOEKTHON AOKYMEHTALMK.

8.8. 3anopHaa apmaTtypa [AO/IKHA MMETb YyKasaTenu MOJIOKEHMA 3anupalowero ssnemeHta ("oTKpbiTo",
"3aKpbITO").

8.9. Matepwuan apmaTypbl Ana TpybonpososoB cneayeT BbIbMpaTb B 3aBUCUMOCTM OT YC/NIOBUIA IKCNIyaTaLmm,
napameTpoB U PpU3NKO-XMMUYECKMX CBOMCTB TPaHCMOpTUpyemon cpeapbl U TpeboBaHuit HA. ApmaTtypy M3 LBETHbIX
METAN/IOB U MUX CMJIaBOB AOMNYCKAETCA NMPUMEHATb B TEX C/y4anX, KOrga CTasibHas U YyryHHaa apmaTtypa He MoryT 6bITb
NCMNO/1Ib30BaHbl N0 060CHOBAHHbBIM NPUYMHAM.

8.10. ApmaTypy M3 yrnepoamcTbiX U erMpoBaHHbIX CTanel AOMYCKAEeTCA NPUMEHATb ANS CPes CO CKOPOCTbtO
Kopposuu He 6osee 0,5 mm/roa,

8.11. ApmaTypy 13 KOBKOro YyryHa mapkm He Huxe K4 30-6 n 13 ceporo 4yryHa mapku He HMKe CH 18-36 cheayet
NPUMeHATb ANA TPybonpoBOAOB, TPAHCMOPTUPYIOWMX cpeabl rPynnbl B, ¢ y4eTOM OrpaHUYeHN, yKa3aHHbIX B 8.14.

8.12. Ons cpen rpynn A(6), B(a), Kpome cxKUKeHHbIX ra3os; 5(6), Kpome JIBXK ¢ TemnepaTypoit KUNeHUs HUXKe
45 °C; b(B) - apmaTypy 13 KOBKOFO YyryHa AONYCKAeTCA UCNOIb30BaTb, eCAN Npeaesibl paboyunx TemnepaTyp cpeapbl He
HUe MuHyc 30 °C 1 He Bbiwe 150 °C npu AasneHun cpedbl He 6onee 1,6 MMa (160 krc/cm?). Mpu atom ana
HOMWHa/bHbIX AaBfeHU cpeapl Ao 10 nNpumeHseTcs apmaTtypa, paccyMTaHHasa Ha gasneHve PN >= 16, a ans
HOMWHabHbIX gasneHui PN > 10 - apmaTypa, paccumtaHHas Ha gasneHume PN >= 25,

8.13. He gonyckaeTca NpMMeHATb apMaTypy M3 KOBKOTO YyryHa Ha TpybonpoBoaax, TPaHCNoPTUPYHOLLMX Cpesbl
rpynnbl A(a), CKMMKEHHbIX ra3os rpynnbl b(a); /1B ¢ TemnepaTtypoit KuneHus Huke 45 °C rpynnbl B(6).

He pgonyckaetcs NpMMeEHATb apmaTypy M3 Ceporo YyryHa Ha TpybonpoBogax, TPAHCNOPTUPYIOWMX BELLeCTBa
rpynn A u b, a Tak)Ke Ha NaponpoBoax 1 Ha TPybonpoBogax ropAYei Boabl, UCNOJ/Ib3yeMbIX B KaYeCTBE CNYTHUKOB.

8.14. ApmaTypy U3 Ceporo M KOBKOFO YyryHa He [ONyCKaeTcs NPMMEHATb HE3aBMCMMO OT cpesbl, paboyero
[aBeHUA U TEMNEPATYPbl B CAeAYOWMX CAyYanX:

- Ha TpybonpoBoaax, NoABepKEHHbIX BUOpaLmu;

- Ha TpybonpoBoaax, paboTatoLlmx Npu peskonepemMeHHOM TeMMePaTyPHOM pexume cpesbl;

- NPY BO3MOXKHOCTU 3HAUMTE/IbHOIO OXN1AXKAEHNA apMaTypbl B pesynbTaTe apoccenb-3ddeKTa;

- Ha TpybonpoBoAaX, TPAHCMOPTUPYIOLLMX BelecTBa rpynn A u b, cogeprralymx Boay Uamn Apyrue samep3atoLime
KMAKOCTU, NPU TEMNEpPAType CTeHKU Tpybonposoga HuxKe 0 °C He3aBUCMMO OT AaB/IEHUS;

- B 06BA3Ke HACOCHbIX arperaTtos NpPW YCTAaHOBKE HAaCOCOB Ha OTKPbITbIX MNIOLLAAKAX;

- B 06BA3Ke pe3epByapoB M EMKOCTEN 411 XPaHEHWUS B3PbIBOMOKAPOONACHbIX M TOKCUYHBIX BELLLECTB.

8.15. Ha TpybonpoBoaax, paboTatowmx npu Temnepatype cpeabl HUxKe 40 °C, cnegyeT NpUMeEHATb apmaTypy U3
COOTBETCTBYIOLLMX JIETMPOBAHHBIX CTasel, ChneumanbHbIX CMAaBOB WMAW LBETHbIX METa//IoB, UMEKOLWMX Npu
HaMMeHbLLEN BO3MOXHOM TemnepaTtype Kopnyca BenndmHy KCV He Huxe 20 [x/cm?,

8.16. 1A *KnAKoro 1 ra3oobpasHOro ammmnaKka AonycKkaeTca NpuMeHeH1e cneuyanbHOM apmaTypbl U3 KOBKOTO
4yyryHa B npegenax napameTpoB U YCAOBUN, N3N0XKEHHbIX B 8.12.

8.17. B rugponpuBoae apmaTtypbl cieayeT MNPUMEHATb HeropwouyMe U Hesamepsalowme KUAKOCTH,
COOTBETCTBYHOLLME YCNOBUAM IKCMAyaTaLmu.

8.18. C Lenblo UCKAOYEHNA BO3SMOXKHOCTU BbIMafeHNA B MHEBMONPUBOAAX KOHAEHCATa B 3MMHee BpemMsa ras
OCYLLAOT A0 TOYKM POChI NPU OTPULLATEIbHOM pacyeTHOW TemnepaType Tpybonposoaa.
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8.19. [lna TpybonpoBoaoB € HOMMHANbHLIM AasBaeHnem csbiwe 35 MMa (350 Krc/cm?) npumeHeHne AnToi
apMaTypbl He AonycKaeTcA.

ApmaTypy c ynnotHeHuMem dnaHuesB "BbiCTyn-BnaguHa" B cayyae NPUMEHEHMA chneumanbHbIX MPOKNaAoK
[AONYCKaeTca NPUMEHATb NPY HOMWHaNbHOM Aasnernun go 35 MMMa (350 krc/cm?).

8.20. Ana obecneyeHns be3onacHoM paboTbl B cucTemMax aBTOMATUYECKOrO PeryampoBaHua npu Bblbope
peryampytoLLeit apmaTypbl 4OXKHbI 6bITb COBNOAEHBI CAeAyOWMNE YCAOBUSA:

- notepu (Nepenas) AaBAeHUA Ha peryavpylowen apmaType nNpyv MakCMMasbHOM pacxoge paboueit cpegbl
[O/KHbI 6bITb He MeHee 40% noTepb AaBNEHUA BO BCEM CUCTEME;

- NPWY TEYEHUM KUAKOCTU NEePeENa AaBEHMA HA PETYINPYIOLLEN apMaType BO BCEM AMana3oHe peryanpoBaHusa
He [0J/IKeH NPeBbIWaTb Be/IMYNHY KaBUTaLMOHHOTO nepenaaa.

8.21. Ha Kopnyce apmaTypbl Ha BUAHOM MECTe U3roTOBUTEIb HAHOCUT MapKMPOBKY B cieaytowem obbeme:

- HQUMEHOBAHWE UAN TOBAPHbIV 3HAK U3rOTOBUTENS;

- 3aBOACKON HOMeEp;

- rof, U3roToB/IeHuUs;

- HOMUWHanbHoe (pabouee) pasnexue PN (Py);

- HOMWHanbHbIN anametp DN;

- Temnepatypa paboueit cpeapl (Mpy Mmapkuposke paboyero gasneHus P, - 0653aTeNibHO);

- CTpesika-yKasaTe b HanpaB/ieHUs NoToKa cpeabl (Npyn 0AHOCTOPOHHEN nojaye cpeasbl);

- 060o3HayeHne usgenus;

- MapKa CTasn U Homep NNaBKK (15 KOPMYCOB, BbINOJIHEHHbIX U3 OT/IMBOK);

- [OMNOSIHUTENbHbIE 3HAaKM MAPKUPOBKM B COOTBETCTBUM C TPebOOBaHMAMM 3aKAa3YMKOB M HALMOHANbHbIX
CTaHAApPTOB.

8.22. B KOMNAEKT NOCTaBKM TPyHOONPOBOAHOM apMaTypbl A0/XKHA BXOAUTb SKCMNYaTaLUMOHHAsA 4OKYMEHTaLMA B
obbeme:

- nacnopr (MC);

- PyKOBOACTBO Mo aKcnayaTauum (P3);

- 3KCMNyaTaLMOHHAA AOKYMEHTaLMA Ha KOMMAEKTyowme nsaenms (npueoabl, UCNONHUTENbHbIE MEXaHU3MBI,
NO3ULMOHEpPbI, KOHEYHbIE BbIKOYATENN M Ap.).

®opma NC gaHa B MpunoxkeHum H (cnpasoyHoe).

B P AonKHbI 6bITb NpMBEAEHDI:

- OMMCaHMEe KOHCTPYKLUMU U NPUHLMIM AEACTBMA apMaTypbl;

- NopAaoK cbopKn 1 pasbopku;

- MOBTOPEHME U NOACHEHUE MHPOPMALLMN, BKAKOYEHHOW B MAapPKMPOBKY apmaTypbl;

- MepeyeHb MaTepmanoB OCHOBHbIX AeTasel apMaTypbl;

- tHbopMaUMA O BUAAX OMACHbIX BO3AENCTBMIA, €CIN apMaTypa MOXKET NPeaCcTaBAATb ONACHOCTb AA MKU3HWN U
3[L,0POBbA IIOAEN NN OKPYKALOLEN Cpebl, U 0 Mepax Mo UX NPeaynpexRaeHUto U NpeaoTBPaLLEHNIO;

- NOKa3aTeiM HaAeHOCTU /MK nokasaTenn 6e3onacHocTy;

- 06beM BXOAHOIO KOHTPO/IA apMaTypbl Nepes MOHTaXoM;

- MEeToAMKa NMpoBeAeHUss KOHTPOJIbHbIX UCMbITaHUI (NPOBEepOK) apMaTypbl U €e OCHOBHbIX Y3/10B, NMOPAAOK
TEXHUYECKOro 06CNyKMBaHMA, PEMOHTA U ANArHOCTUPOBAHMA.

8.23. MNepes MOHTaXKOM apmaTypy HeobxoaAnMMO NOABEPTHYTb BXOAHOMY KOHTPOJIO U UCMbITAaHUAM B 06beme,
npeaycmoTpeHHom P3. MoHTax apmaTtypbl ciesyeT NPoBOAMUTL € yyeToM TpeboBaHMii 6€30MacHOCTM B COOTBETCTBUM
c P3.

8.24. be3onacHOCTb apMaTypbl NPU 3KCyaTaumMm obecneynBaeTca BbINOJHEHMEM CieayoWwmnX TpeboBaHN:

- apmaTypy W NPMBOAHbIE YCTPOMCTBA HEOHXOANMO NPUMEHATL B COOTBETCTBUM C UX NOKa3aTeNsiMU Ha3HaYeHuA
B 4acTu pabounx napameTpos, cpes, YCA0BUIA IKCNIyaTaunm;

- ApPMaTypy cneayeT 3KCMNyaTMPOBATb B COOTBETCTBMM C PYKOBOACTBOM MO 3KCMAyaTauun (BKIOYasA NPOEKTHble
HEeLWTaTHble CUTYaLMM) U TEXHOIOTMYECKUMU PErTaMeHTamu;

- 3aMopHasA apmaTypa A0JXKHA ObITb MONHOCTBIO OTKPbITA AW 3aKpbiTa. Micnonb30BaTb 3anopHy0 apmaTypy B
KauyecTBe perynpyroLLen He AONyCKaeTcs;

- apMaTypy HEOB6X04MMO NPUMEHATL B COOTBETCTBMM C ee GYHKLMOHANbHbIM Ha3HAYeHNEM;

- NPOU3BOACTBEHHbIN KOHTPO/Ib MPOMbILLNEHHOM 6E€30NaCHOCTM apMaTypbl AO/IXKEH NPeAYCMATPUBATL CUCTEMY
Mep MO YCTPAHEHWUIO BO3MOXHbIX NPeAenbHbIX COCTOAHUI U NpeaynpexXaeHUI0 KPUTUYECKMX OTKA30B apMaTypbl.

8.25. He ponycKaetca:

- 3KCNyaTMPOBaTb apMaTypy Npu OTCYTCTBUM MAPKUPOBKM M SKCNyaTaLMOHHON AOKYMEHTaUMu;

- NpoBOAWTbL PaboTbl MO yCTPaHeHUIO AedeKTOB KOPMYCHbIX AeTafel U NoATAXKY pe3bboBbix coeaUHEHUN,
HaXo4AWMXCA NOA AAB/IEHNEM;
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- NICMO/Ib30BaTb APMaTypy B Ka4yecTse onopbl gas Tpybonposoaa;

- NPUMEHATb ANA YNpaBAEHWA apMaTypoil pblyarn, yAAMHAIOWME M40 PYKOATKM MAM MAXOBMKa, He
npeaycMmoTpeHHble P3;

- MPUMEHATb YAJANHUTENM K KNHOUYaM A1A KpeneXKHbIX AeTaneln.

9. OcHOBbI pacyeTa TEXHONOTMYECKUX TPYOONPOBOAOB Ha MPOYHOCTb M BUBpaLUIO

9.1. ConpoTtuBaeHne martepuana TpybonpoBoaa paspyLIEHUIO ONPEAENAT NO KPUTEPUSM MaKCMMASbHOTO
KacaTeNbHOro Hanps:KeHus (TpeTbs Teopus MPOYHOCTM) UAM NO NpPeaesibHOM Be/IMYMHE HAKOMJIEHHOW 3Hepruu
dbopmounsmeHeHUs (YeTBepTasa TEOPMA MPOYHOCTH).

9.2. B KauecTBe OCHOBHOM HarpysKku, No KOTOPOM ONpeaensitoT TO/WMHY CTEHKU, NPUHMMAIOT AaBAeHME paboyeit
cpeabl (BHYTPpEHHEE WAM HapY)KHOE), BE/MUYMHA KOTOPOro YKasaHa B TEXHOJIOTMYECKOM pPernameHTe.
JononHuTtenbHble BHELWIHWE Harpysku (oceBble ycuauA, U3rmMbatomMe WMAM KpyTAWME MOMEHTbI), AeNcTByloLmne
NOCTOAHHO, AOJ/ITENbHOE BPEMSI UAU KPATKOBPEMEHHO, PerfaMeHTUPYIOTCA COOTBETCTBYIOWMMU npeaesbHbIMU
3HAYEeHUAMU. ITU npedesibHble 3HAYEHMA YCTaHAB/AMBAOT WMCXOAA W3 HEKOTOPOro CHUXKeHMA obliero 3amnaca
NPOYHOCTU TPYDObI NN AETaNIM MO CPABHEHMIO C 3aMacOM, NPUHATLIM NPW pacyeTe Mo OCHOBHOW HarpysKe - AaB/IeHUI0
cpeapbl.

9.3. Harpysku OT TemnepaTypHbiX HaMpaAXeHUN y4yuTbiBalOT B pacyeTe TpybonpoBOAOB, B KOTOPbIX
pernameHTnpoBaHbl npeaesibHble 3Ha4vYeHUA [OO0NONTHUTENIbHbIX Haﬂpﬂﬂ(eHMVI OT KOMnNeHCauun TtemnepaTtypHbIX
pacwmpeHuit. Onsa TpybonpoBoaos, paboTalowWmMX NpM BbICOKON TemnepaType, Bbi3biBaloWeEelh NoaA3y4yecTb MeTanna,
MCNOJIb3YIOT GOPMY/Ibl HECYLLLE CNOCOBHOCTM, B KOTOPbLIX Npeaen TEKYYecTn MeTanna npu og4HOOCHOM pPacTaXeHUU
3aMeHEeH COOTBETCTBYIOLWUMM XapaKTePUCTUKAMMU NON3YYECTU U ANUTENbHOM MPOYHOCTH.

MpUHUMaIOT cieaytoLme 3anacbl NPOYHOCTU:

1,5 - no npeaeny TeKy4ecTn u AANTENbHOM NPOYHOCTY;

2,4 - N0 BPEMEHHOMY COMPOTUBJIEHWNIO A8 YTNEPOANCTON U HU3KONETMPOBAHHOM CTanel;

3,0 - N0 BpeMeHHOMY COMPOTUBIEHUIO AN1A aYyCTEHUTHOMN XPOMOHWNKENEBOM CTaNN.

3HaYeHMs yKa3aHHbIX XapaKTEPUCTUK MPOYHOCTM cieyeT NPUHMMATbL No cTaHgapTam 1 TY ans meTtanna gaHHoM
MapKu.

9.4. OCHOBHbIM KpUTEPUEM BUOPONPOYHOCTM TPYHONPOBOAA ABNAETCA YCNOBME OTCTPOMKN COBCTBEHHbIX YacTOT
KonebaHui TpybonpoBoaa f; OT ANCKPETHBIX YacTOT AETEPMUHUPOBAHHOTO BO3OYKAeHMA fip.

YcnoBue OTCTPOMKM COBCTBEHHbIX 4acTOT AAA MNepBbiX Tpex dopm KonebaHu TpybonpoBoAa B KaxKaoW
NJ0CKOCTM 3anNnCbIBatOT B BUAE:

fo/f<=0,75unfp/f>=1,3(j=1,2,3).(2)

Ons 6onee BbICOKMX dopM KonebaHU MPU HanMuMKU BbICOKOYACTOTHbIX BO3OyauTenei sBmMbpauumu ycnosue
OTCTPOMKN NMeeT BUA,

fip / fj <= 0,9 n fip/fj >= 1,1 (J = 4, 5, ) (3)

B cnyyae HeBO3MOXKHOCTM BbinosiHeHMA TpeboBaHui (2) n (3) HeobxoaMMO NOKasaTb, YTO YPOBHU BUOpaLMi
3/1eMEHTOB KOHCTPYKLIMM HAaXO4ATCA B AONYCTUMBbIX NMpegenax.

[ns TMNoBbIX TPY6ONPOBOAOB B KaYecTBe KpuTepma BUBPONPOYHOCTM MOTYT ObiTb MCNOJIb30BaHbI 40NYCTUMbIE
aMNAUTYabl NepemelL,eHnii B XapaKTepHbIX cedeHunnax Tpybonposoaa (cm. MpunoxkeHune B).

9.5. MoapobHO BONpPOCHI pacyeTa NPOYHOCTU, BUOPALUN N CEMCMUYECKUX BO3AENCTBUI paccmoTpeHbl B FTOCT
32388.

10. TpeboBaHUA K yCTPOICTBY TPy6ONPOBOAOB

10.1. PasmeuleHune Tpybonposoaos

10.1.1. NMpoKknaaka TPyboNpoBOAOB A0KHA OCYLECTBAATLCA MO NPOEKTY, pa3paboTaHHOMY B COOTBETCTBUM C
HOPMATUBHO-TEXHUYECKOW AOKYMEHTALMEN NO NPOMbILWIEHHOM He30nacHOCTH.

10.1.2. NMpoknagKa TpybonpoBoaoB Ao KHa obecneymBathb:

- BO3MOHOCTb UCMO/Ib30BAHUA NPEAYCMOTPEHHbIX MPOEKTOM Ha TEXHONOrMYecKkne Tpybonposoabl NogbEMHO-
TPAHCNOPTHbIX CPEACTB U HEMOCPEACTBEHHOTO KOHTPOAA 3@ TEXHUYECKMM COCTOIHMEM TpybonpoBoAos;

- pasgeneHne Ha TeXHONOTMYECKUE Y3/bl U BAOKM C yHETOM NPOM3BOACTBA MOHTAXKHbIX M PEMOHTHbIX PaboT ¢
npUMeHeHneM CpeacTB MexaHu3aunu;
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- BO3MOHOCTb BbIMOJIHEHUA BCEX BWAOB PabOT MO KOHTPOAD, TepMMUYecKon 0b6paboTKe CBapHbLIX LUBOB,
MCNbITaHWUIO, ANArHOCTUPOBAHWIO;

- U301AUMI0 M 3aLLNUTY TPYOONPOBOAOB OT KOPPO3MK, aTMOCPEPHOIO M CTaTUYECKOTO INIEKTPUYECTBA;

- NpeaoTBpalleHMe 0bpa3oBaHNA neasaHbIX U Apyrux Nnpobok B Tpybonposoae;

- HAMMEHbLUYIO NPOTAXKEHHOCTb TPYOONPOBOAOB;

- UCKOYEHME NPOBMCAHUA U 06Pa30BaHMA 3aCTOMHbIX 30H;

- BO3MOHOCTb CAMOKOMMNEHCALMMN TemNepaTypHbIx aedopmauunii TpybonpoBoA0B 1 3aLMTY OT NOBPEXKAEHWN;

- BO3MOXHOCTb 6ecnpenaTcTBEHHOro nepemelLeHna MNoAbEeMHbIX MexaHM3MoB, 0bopyAoBaHMA U CpeacTB
NOKapoTyLUEHUA.

10.1.3. Npwu BbIGOPE Tpacchl TpybonpoBoaa HEO6X0ANMMO NpeaycMaTPMBATb BO3MOMXKHOCTb CaMOKOMMNEHcaL MK
TemnepaTypHbIX gedopmaLnii B MecTax MOBOPOTOB TPACChI.

Tpacca Tpyb6onpoBoA0B AO/IKHA PacnonaraTbCa, Kak NpPaBuo, CO CTOPOHbI, NPOTUBOMNONOKHOM Pa3sMELLEHNIO
TPOTYapoB U NeLeXoAHbIX AOPOXKEK.

10.1.4. TpybonpoBoabl HeOBXOAMMO NPOEKTUPOBATb, KaK MpPaBW/aO, C YKNOHamMK, obecrneymBalowMmm WX
OMOPOXKHEHME NPUN OCTAHOBKE.

YKNOHbI TPy6ONpPoBOA0B CAeAyeT NPUHMMATL HE MeHee:

0,002 - ona nerkonoABUMKHbIX XUAKUX BELLLECTB;

0,002 - anna ra3oobpasHbIX BELLECTB MO X04Y Cpeabl;

0,003 - ana ra3006pasHbIX BELLECTB NPOTUB X04a CPepl;

0,005 - o4na KUCNOT U Wwenoyen.

[ns TpybonpoBOAOB C BbICOKOBA3KMMM M 3aCTbIBAIOLLMMU XKULKOCTAMM BEIMYNHBI YKNTOHOB NPUHMMAIOT MCXOA8
N3 KOHKPETHbIX MX CBOMCTB M 0COBEHHOCTEM, MPOTAXKEHHOCTU TPYOOMPOBOAOB M YC0BUI X NPOKNAAKK (B Npeaenax
0o 0,02).

B 060CHOBaHHbIX CyYasx AONYCKAETCA NPOKAaLKa TPybonpoBoAOB C MEHBLUMM YKAOHOM Man 6e3 yKAOHa, HO
NnpW 3TOM A0/Hbl 6bITb NPeayCMOTPEHbI MeponpuATMA, obecneymBatowme Nx ONOPOXKHEHME.

10.1.5. Ons TpybonpoBoaos rpynn A, b npoknaaka Ao/xKHa 6bITb HaA3€MHOM Ha HECTOpPAaeMbIX KOHCTPYKLMAX,
3CTaKagax, aTa)kepKax, CTOMKax, onopax.

JonycKaeTcs NpoKiagKa TakuMx TPybonpoBoAOB Ha yyacTKax NpMcoeaMHEHUs K Hacocam U KOMMNpeccopam B
HEeNpPOXoAHbIX KaHanax.

B HenpoxoAHbIXx KaHanax [AOOMNyCKaeTcs MpoKnadka TpybonpoBOoAOB, TPaHCMOPTUPYIOWNX  BA3KUE,
JIErKo3acTbiBalOLIME U TOPHOYME XKMAKOCTM rpynnbl B(B) (Ma3syT, macna u T.n.), a TakXe B 060CHOBAHHbIX CAy4YasX -
NpoKnagKa ApeHaxKHbix Tpybonposoaos rpynn A 1 b B c/iydae NnepnogmMyeckoro onopoxKHeHusa obopyaoBaHms.

Ons TpybonpoBoaoB rpynnbl B gonyckaetcs, NOMMMO Hag3eMHOW NPOKNAAKM, TaKKe MPOKAaZKa B KaHanax
(3aKpbITbIX AW C 3aCbINKOM NECKOM), TOHHENSAX UAK B TpyHTe ¢ ydyeTom [13]. Mpu npoknagke B rpyHTe pabouasn
Temnepatypa TpybonpoBoga He pomkHa npesblwate 150 °C. MpUMeHeHMEe HU3KUX OMOPHbIX KOHCTPYKLMUA
[0MYCKAETCA B TEX C/Iy4asX, KOr4a 3TO He NPEenAaTCTBYET ABMMXKEHUIO TPAHCNOPTa U CPeACTB NOXKAPOTYLUEHUA.

10.1.6. KaHanbl ana Tpybonposogos rpynn A u b cnepyeT BbINONHATb U3 COOPHbIX HECTOPAaeMbIX KOHCTPYKLMN,
nepeKpbIBaTh Kene306eTOHHbIMKU HECTOPAEMbIMMN KOHCTPYKLUMUAMM (3Kene306eTOHHbIMU NAMTaMuK), 3aCbinaTb NeCKOM
1 Npu HeobxoaMMOCTM NpPeaycMaTPUBaTb 3aLWMTY OT MPOHNUKHOBEHWSA B HUX TPYHTOBbIX BOA,.

10.1.7. NMpoknagka TpybonpoBoA0B B MNOJMYNPOXOAHbLIX KaHafaxX AONYCKAeTCsA TO/IbKO HA OTAENbHbIX y4acTKax
Tpaccbl NPOTAMEHHOCTbIO He 6onee 100 M, B OCHOBHOM - MpW nepecedyeHun Tpybonposogamu rpynn b(s) u B
BHYTPM3aBOACKUX KENE3HOA40POKHbIX MYyTEN M aBTOMOOUABHBIX AOPOT C YCOBEPLUEHCTBOBAHHbLIM NOKPbLITUEM.

Mpun 3TOM B NONYNPOXOAHbIX KaHaNax cnepyer npeaycMmaTpuBaTb NPoxXog, WKpUHon He meHee 0,6 M 1 BbICOTOM
He meHee 1,5 M [0 BbICTyNaoWMX KOHCTPYKLMA. Ha KOHLax KaHana npeaycMaTpmMBatoTCs BbIXOAb! U JIOKMU.

10.1.8. B mecTax BBoAa (BbIBOAA) Tpybonposoaos rpynn A, b B uex (U3 uexa) no KaHasnam Wav TOHHeNsm ciegyet
npeaycmaTpuBaTtb CpeacTBa Mo NpeaoTBpPalleHMIo NOoMafdaHUA BpeaHbIX M FOPHYMX BELLECTB M3 LieXa B KaHan u
obpatHo (ycTaHoBKa Amadparm M3 HecropaemblX MaTepuasoB WAW YCTPOWCTBO BOAO- M ra3OHENnpPOHULAEMbIX
nepemblyeK B KaXKAOM KOHKPETHOM c/lyyae onpeaenaeTca npoeKkTom).

10.1.9. PacctosiHMe MexKay OCAMM CMEXHbIX TpybonpoBoAoB U OT TpybonpoBOAOB A0 CTPOUTENbHbIX
KOHCTPYKUMIA (prcyHoK 10.1) KaK No ropM3oHTaNu, TakK 1 NO BEPTUKAAN ciedyeT NPUHMMATbL C Y4ETOM BO3MOXKHOCTHU
CcbOpPKK, pEMOHTA, OCMOTpPA, HAHECEHWSA U301ALMM, a TaKKe BENNYMHbI CMELLeHUA TpybonpoBoaa Npu TemnepaTypHbIX
nedpopmaumax. B MpunorkeHnn E ykasaHbl pacCTOAHUA MEKAY OCAMU CMENKHbIX TPYOONpPOBOAOB 1 OT CTEHOK KaHa/0B
M CTEH 3aHUN.



b _ b

PucyHok 10.1. PacnonoxeHue Tpybonposoaos

Mpn Hannuum Ha Tpybonposogax apmaTypbl AnA 0b6orpesatowmx CNyTHUKOB NpUHATble No MpunoxeHuto E
pacctosHuMa A n b (cm. pucyHok 10.1) cnepyeT npoBepATb MCXOAA M3 YCNOBUIA HEOBXOAMMOCTM obecneyeHus
pPaccToAHMA B CBETY HE MeHee:

- AN HEN30/IMPOBaAHHbIX Tpybonposoaos npu DN <= 600 - 50 mm;

- ANA HeM30AupoBaHHbIX Tpybonposoaos npu DN > 600 1 Bcex TpybonpoBoaoB ¢ TennoBon msonaumen - 100
MM.

PacctosHme mexKay HUKHel 0bpasytowen Man TeNN0U30AALNMOHHON KOHCTPYKLMEN N NONOM UM SHOM KaHana
NPUHUMAIOT He meHee 100 mm.

PacctoaHue b (Mexay ocamu TpybonpoBooB) onpeaenatoT CymmupoBaHMem TabnnyHbIx pasmepos by, rae b; =
b1, by, ... b (MpunoskeHue E).

Mpu pacnonoxeHnn naHues B pPasHbiXx naockocTAX ("Bpa3beskky") paccToaHMe mexay OocAMMU
HEeM30/IMPOBaHHbIX TPybonpoBoAOB credyeT onpedensaATb CymmupoBaHuem b, Gonblwero ganamerpa U bs - bs
MEHbLLEro gMamMeTpa.

10.1.10. Mpwn npoeKTMpoBaHMK TPYyOONPOBOAOB B MECTax MOBOPOTOB TPACChI C/IeAYET Y4MTbIBaTb BO3MOMKHOCTb
nepemeLLeHnin, BO3HUKAIOWMX OT M3IMEHEHMA TemMnepaTypbl CTEHOK TPybObl, BHYTPEHHEro AaBfeHMA U ApYrux
Harpysok.

10.1.11. Mpw coBMECTHO NpOKAaaKe TPybonpoBOA0B M 3/1EKTPOKabenei aAna onpeneneHma paccToAHMA MeXay
HUMMK cneayeT pykosoacTBoBaTbca [13], [14], npaBuMnamm yCTPOMCTBA 3/1EKTPOYCTAaHOBOK W HOPMaTUBHbLIMM
[OKYMeHTamu.

10.1.12. He ponyckaeTca npoknagka TpybonpoBoaoOB BHYTPM agMUHUCTPATUBHBIX, ObITOBbLIX, XO3AMCTBEHHbIX
NOMELLEHWNI N B NOMELLEHUAX 3N1EKTPOPaACNpPeSENNTENbHbIX YCTPONCTB, SN1EKTPOYCTaHOBOK, LWMTOB aBTOMATM3auUuK, B
NoMeLLEeHUAX TPAaHCPOPMATOPOB, BEHTUIALMOHHBIX Kamep, Ten/oBbIX MYyHKTOB, Ha MyTAX 3BaKyaluuMW NepcoHasna
(necTHUYHbIE KNETKKU, KOPMAOPDLI U T.N.), @ TaKXKe TPAH3UTOM Yepe3 NoMeLLEHMA NH0OOro HasHaYeHus.

MexuexoBble Tpybonposoabl rpynn A U b, NpoknasablBaeMble BHE OMACHOrO MPOM3BOACTBEHHOTO 0OBEKT],
cnefyeT pacrnosiaraTb  OT  34aHWK, rge  BO3MOXHO npebbiBaHMe Atogen  (ctonosas, KAyb, MeAnyHKT,
aAMUHUCTPATMBHbIE 34aHNA U T.4.), Ha PAacCTOAHUKN He meHee 50 M B c/lyyae Haa3eMHOM NPOKAAAKM U He MeHee 25 m
- NpY NOA3EMHOM NPOKNAAKE.

10.1.13. Mpwn npoeKkTMpoBaHUM TPyOONPOBOAHbIX TPACC CAefyeT yYnTbIBaTb BOSMOMXKHOCTb PEKOHCTPYKLU MM, ANA
3TOro NpuW onpeAeneHnm pasmepoB KOHCTPYKLUUIM HeobxoaumMo npeaycmaTpmBaTb pe3eps Kak no rabapuTtam, Tak U no
HarpysKam Ha 3TW KOHCTPYKLUMK. B KaXKaoM KOHKpPETHOM Ciyyae pe3eps onpeaensaerca NPoOeKToMm.

10.1.14. He ponyckaeTca pasmeLaTb apmMaTypy, APEeHaXKHble YCTPOICTBA, Pa3beMHble COeANHEHUS B MeCTax
nepecevyeHnsa Hag3emHbIMU TpybonpoBoAaMM aBTOMOOUBLHBIX U XKeNe3HbIX A0POr, NelexoaHblX Nepexonos, Hag,
OBEPHbIMX Npoemamu, MOA W Hajg OKHamu M H6ankoHamu. B cnyyae HeoBXO0AMMOCTU NMPUMEHEHUA Pa3beEMHbIX
coeavHeHWi (Hanpumep, ana TPyH6oNpPoBOAOB C BHYTPEHHUM 3aLUMUTHBIM MOKPLITUEM) AO0/IKHbI NPeayCMaTPUBaTbCS
3aWMTHbIE NOAAOHbI.

Mo Hecropaemol MNOBEPXHOCTM HECYWMX CTeH NPOU3BOACTBEHHbIX 34aHWUWA [OMNYCKaeTcA NPOKNaAbIBaTb
BHYTpULLEXOBblE TPYOONPOBOAbI C YCI0BHLIM NPoxofom A0 200 Mm UCX0AA U3 AOMYCKAeMbIX Harpy3oK Ha 3T CTEHbI.
Takue TpybonpoBoAbl A0MKHbI pacnonaratbcs Ha 0,5 M HUXKe UAK Bbllle OKOHHbIX U ABEPHbIX NpoemoB. Mpu aTom
TpybonpoBoAbl C NETKMMM Fa3amMM PACMOAraloTca BbIWE, @ C TAXKENbIMU - HUXKE OKOHHbIX U ABEPHbIX NPOEMOB.
Mpoknagka TpybonpoBoAOB MO CTEHaM 34aHWIA CO CMJIOWHbLIM OCTEKAEHMEM, A TaKXe Mo NerkocbpacbiBaembiM
KOHCTPYKLIMAM He JONYyCKaeTcs.

10.1.15. BHyTpuuexoBble TpybonpoBoAabl, TpaHCNopTUpylowue Bellectsa rpynn A, B u raswl rpynnbl B (c
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HOMMWHabHbIM Npoxogom Ao 100 mm), AOMNycKaeTca NPOKAaAblBaTb MO HAPYMKHOW MOBEPXHOCTU TNYXUX CTEH
BCMOMOTraTENbHbIX MOMELLEHWUA.

10.1.16. MpoknagKa TpybonpoBOAOB HAa HWU3KUX W BbICOKMX OTAENbHO CTOAWMX OMOPAx MAM 3CTaKagax
BO3MOXHa npu ntobom coyeTaHun TpybonpoBoAOB HE3aBUCMMO OT CBOMCTB M MApPamMeTpoB TPAHCMOPTUPYEMbIX
BeuLecTs. Mpu aTom TpybonpoBoabl C BELLECTBAMM, CMELLEHME KOTOPbIX NPU pasrepMeTU3aLmMm MOXKET NPUBECTU K
aBapwuu, cneayeT pacnosiaratb HA MakCMMaZbHOM B3aUMHOM yAaneHUM.

Mpn MHOroApycHOM NpPoKNaaKe TPy6ONpoBOAOB UX CAeayeT pacnoaaraTb:

- Tpy6onpoBoOAbI KUCAOT, LWeoYen U APYITUX arpPeCcCUBHbIX BELLECTB - HA CaMblX HUMKHUX Apycax;

- TpybonpoBoabl ¢ BewecTsamu rpynn b(a), 6(6) - Ha BepxHem Apyce U, N0 BOSMOMKHOCTU, Yy Kpas 3CTaKagbl.

10.1.17. YctaHoBKa N-06pa3sHbix KOMNEHCAaTOPOB Hag NPoe3famM U AOPOramum, Kak NpaBuao, He AonycKkaeTcs.
YKa3aHHaA yCTaHOBKA KOMNEHCATOPOB A0MYyCcKaeTcA Npyu 060CHOBaHUM HEBO3MOXKHOCTU UAKN HelenecoobpasHoOCTM Ux
pa3meLLeHMA B APYyrMx MecTax.

10.1.18. Mpwn npoknagke Ha acTakagax TpybonpoBoaos, TPEOYOWMX perynspHoro obcnyKmBaHua (He meHee
O[HOIO pasa B CMEHy), a TaK¥Ke Ha 3aBOACKMX 3CTaKaZax AOJIKHbl NPeAyCMATPUBATLCSA MPOXOAHbIE MOCTUKM U3
HEeCropaemblx MaTepPMaNoB WMPUHOI He meHee 0,6 M U ¢ Nepuaamm BbicOTON He meHee 1 m, a Yepes Kaxkaple 200 m n
B TOpUAX 3CTaKazbl Npu pacctoaHum meHee 200 M - BepTUKaNbHbIE JIECTHULBI C LIATPOBLIM OrpaXKAeHuem uam
MapLUEeBble NEeCTHULbI.

10.1.19. Npwu npoknaaKke TpybonpoBo0OB Ha HNU3KMX ONOPAX PACCTOAHME OT MOBEPXHOCTU 3eM/IN 40 HM3a TPyObl
W 00 TeNAOU30AALMK CneayeT NPUHMMATbL B COOTBETCTBUM C TpebosaHuamu HL,. Ons nepexona yepes Tpybonposoabl
[0J1KHbl ObITb 060PYA0BaHbI NEWeXoAHble MOCTUKN.

JonyckaeTcsa npeaycmaTpuBaTh YKAaaKy Tpybonposoaos anametpom Ao 300 Mm BK/HOYUTE/IBHO B ABa sipyca U
6onee, Npyn 3TOM paccTosHME OT NOBEPXHOCTU NOLLAAKM A0 BepXa TPYD nam TenN10M301AUMN BEPXHErO ApYCca AO/TKHO
ObITb, KaK Npasuio, He bonee 1,5 m.

10.1.20. Mpu cooTBeTCTBYIOWMX OOOCHOBAHUAX, €C/N MO3BOJIAET Hecylas cnocobHocTb Tpybonposoaa,
[ONYCKaeTCs KpenneHue K HuMm apyrux TpybonpoBoaoB MeHblero auamerpa. He pgonyckaetca Takoi cnocob
KpenneHus K TpybonpoBoaam, CoaepKalnm:

- cpeapl rpynn A, b;

- TexHonormn4yeckme cpegbl ¢ Temnepatypon Bbiwe 300 °C n HuKe muHyc 40 °C nan aasneHunem Bolwe 10 MMMa
(100 Krc/cm?) He3aBUCUMMO OT TemMnepaTypbl;

- BELLeCTBa C TEMNEPATYPON CaMoBOCNIAMEHEHNA B NPUKpenaseMom Tpybonposoge Huxe 0,8 TemnepaTtypbl
CaMOBOCM/IaMEHEHMA BELLECTB B HecyLwem Tpybonposose.

10.1.21. Mpu NpoKnagKe NAaponpoBOLOB COBMECTHO C APYrMMM TPybonpoBogamu cneayet AOMONHUTE/IbHO
PYKOBOACTBOBATLCA NPaBMUIaMM YCTPOMCTBA M He3onacHoM akcnayaTaumm TpybonpoBoLoB napa 1 ropayei Boapl.

10.1.22. TpybonpoBogpbl, NpoxoAswMe 4Yepes CTeHbl WAW NEPEKPbITUA 3[aHMK, crepyeT 3aKa4YaTh B
cneumanbHble rMnb3bl UM GyTaspbl. CBapHble U pasbeMHble coeguHeHUa TpybonpoBoaoB BHYTPU GYyTASPOB UK
rMAb3 He JOMYCKaoTCA.

BHYTPEHHUI AMAMETP rMb3bl MPUHUMAIOT Ha 10 - 12 mm 6osblie Hapy»KHOro AuameTpa Tpybonposoza (npu
OTCYTCTBMM U30NALUN) NN HAPYXKHOTO AMaMeTpa U30NsALMK (A1A M30IMPOoBaHHbIX TPybonpoBoaos).

MMnb3bl [OMKHBI BbITb KECTKO 3aZileNaHbl B CTPOUTE/NIbHbIE KOHCTPYKLUMK, 3a30p mMexay Tpybonposoaom u
rTab3on (¢ oboux KOHLOB) c/ledyeT 3ano/IHATb HEroprYMM  MaTepuasnom, [OMyCKalWMM nepemelleHue
Tpybonposoaa BAO/b €10 NPOA0/IbHON OCK.

MNb3bl HE MOTYT CYKUTb onopoi Tpybonposoaa.

10.1.23. Ha TpybonpoBogax Bbibpoca B aTMmochepy OT TEXHOJOMMYECKMX annapaToB, COA4epPKaLLMX B3PbIBO- U
NoXapoomnacHble BeL,eCcTBa, A0JIKHbl YCTAHAaBANBATLCA OrHenperpaguTenu.

10.1.24. TpybonpoBoabl A41A BbIbpoca ra3oBbiX TEXHONOTMYECKUX cpes (dbakenbHble TpybonpoBoabl) AOMKHbI
oTBeYaTb TPebOBAHUAM NPABWU YCTPOMCTBA M 6E30NACHOM 3KCNyaTaLMM GaKeNbHbIX CUCTEM.

10.1.25. BcacbiBatowme M HarHeTaTe/ibHble KOMMEKTOPbl KOMMPECCOpoB co cpegamum rpynn A u b cnepyet
pacrnonaraTb, KaK MNpaBWO, BHE MaLWMHHbLIX 3an0B. OTKAOYalowWwan (3anopHas) OT KO/JIEKTOpa apmaTtypa Ha
BCacblBatowem Tpybonposoge co cpegamu rpynn A u b B Kaxkaol MalumHe A0J1XKHA ObITb YCTAaHOB/IEHA Y KOIEKTOPA
BHE 34aHWMA C LLe/1bi0 OrpaHNYEHMA KOIMYECTBA BPeAHbIX M B3PbIBOMOXKAapPOONACHbIX BELLECTB, KOTOPbIe MOTyT MonacTb
B NOMELLEHME MPU aBapPUIHbIX CUTyauusax. Ha HarHeTaTeNbHbIX JIMHUAX KOMMPECCOPOB, PaboTaloWwmx Ha 06LWMiA
KOJIIEKTOP, NPesyCMaTpUBatOT YCTaHOBKY 0OpaTHbIX K/1anaHOB MeX Ay KOMMPECCOPOM U 3aMopHOM apMaTypo.

10.1.26. Npoknagka TpybonpoBoAOB B KaHaNax AOMYCKAaeTCs TO/IbKO MPU COOTBETCTBYOWEeM 060CHOBaHUU (C
yyetom 10.1.5; 10.1.7).

10.1.27. MexuexoBble Tpybonposoab! rpynn A n b He gonycKaeTcs NPoKNaabiBaTh NoA U Hag 34aHUAMM.

Tpybonposoabl rpynn A, B(a), B(6) He ponyckaeTca yknaabiBaTb B OOWMX KaHanax C MaponpoBOLaMM,
TenaonpoBoaamm, Kabenamm cunosoro 1 ciaboro TOKOB.
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10.1.28. MNoasemHble TpybonpoBoabl, NPOKAaAblBaeMble HEMNOCPEACTBEHHO B FPYHTE B MeCTax nepecevyeHus
aBTOMOOUABbHbIX AOPOT U Kefie3HbIX A0POr, AOKHbI ObiTb pa3mellLeHbl B 3aLUTHbIX MeTalJIMYeCcKUX Uan 6eToHHbIX
Tpybax, KOHLbI KOTOPbIX A0KHbI OTCTOATb OT F0JIOBKU PENbCOB AN OT HPOBKM 060UYMHbBI 4OPOTN HE MEHEE YeM Ha 2
M; paccTosiHMe OT BepxHel obpasytoLuelt 3alnTHOM Tpybbl 40 NOAOLWBLI WNAbI KEeNe3HO40POXKHOIo NYTU A0/KHO
bbITb He MeHee 1 M, 0 6POBKKM NONIOTHA aBTOA0POrM - He meHee 0,5 m.

10.1.29. CBoboaHas BbiCOTa 3CTakag Ana TPybonpoBoAOB Hah Npoesfamu U Npoxogamu AOJKHa ObiTb He
MeHee:

5,55 M - AN }KenesHo40oPOKHbIX NyTel (Hag roNoBKoM penbca);

5 m - (4,5 npu cooTBeTCcTBYIOWEM 060CHOBaHMM) AN aBTOMODOU/IbHbBIX 4OPOT;

2,2 M - Ana newexogHbIX 4OpPOr.

10.1.30. MpM nepeceyeHnn BbICOKMMW 3CTaKaZaMW KeNe3HOAOPONKHbIX MyTeld M aBTOMOOWbHBLIX Aopor
paccTosHMeE No ropM30HTaAIM OT rpaHn 6anKaliwe onopbl 3cTakadbl AONKHO ObITb HE MEHee:

2,45 M - 40 OCU KeNe3HOA0POKHOIo NyTM HOPMabHOW KONEW;

1,0 m - oo 6opatopa aBTOoMOBUNBHOM AOPOrN.

10.1.31. lMepeceyeHne acTakah C BO3AYWHLIMU JIMHUAMWU SNEKTpoNnepesay BbINOJHAIOT B COOTBETCTBUM C
npPaBuUAaMM YCTPOMCTBA 3/IEKTPOYCTAHOBOK.

Bo3aylHble AMHUWM 3NEeKTponepesay Ha MepeceyeHmsx C 3CTakafamMu AONKHbl MPOXOAUTb TONbKO Hag
Tpybonposogamn. MMHUMaNbHOE PAaCcCTOAHUE MO BEPTUKAIN OT BEPXHUX TEXHONOTMYECKMX TPYBONpoBOAOB 3CTakaapl
00 IMHWUIA 3neKTponepeaay (HUKHUX NPOBOAOB C YY4ETOM WX NPOBUCAHWA) caedyeT NPUHMMATL B 3aBUCUMMOCTM OT
HanpskeHus (MpunoxkeHue XK).

PaccTosiHMe No BepTUKaAU OT BEPXHUX TEXHOIOTMYECKUX TPYOONPOBOAOB A0 HUMKHEM YacTU BaroHETOK (C ydeTom
NpoBuUcaHMA TPOCca) NOABECHOM A0POrM A0/XKHO BbITb He MeHee 3 M.

Mpu onpeaeneHMn BEPTUKANIBHOTO W TFOPWU3OHTA/IbHOMO PACCTOAHUN MeXAY BO3LYLWHbIMU JMHUAMMK
aneKkTponepesay 1 TEXHOOrMYECKMMM TPyHONpPoBOAaMM BCAKOTO poAa 3alMTHbIE OrPaXKAeHMA, YyCTaHAaBAMBaEeMble
Haj, HUMW B BUAE PELLETOK, rasiepein, NAoLWaA0K, PacCMaTPMBAIOT KaK YacTu TpybonpoBoaa.

10.1.32. Mpn noaszemHoOM NpoKnagke TpybonpoBoAoB B C/lyyae OAHOBPEMEHHOrO Pacho/IoXKeHUA B O4HOMU
TpaHLee AByX U bonee TpybonpoBoAOB UX CneayeT pacnofaratb B 0ANH pag (B 0A4HON ropu3oHTaNbHOM MIOCKOCTH).
PaccToAHue meKay HUMU B CBETY HaA/IEXMT NPUHUMATb NPU CNeayomMXx HOMUHabHbIX AMamMeTpax TpybonpoBoaoB:

- 00 300 mm BK/. - He meHee 0,4 m;

- 6onee 300 mm - He meHee 0,5 m.

10.1.33. MNoa3emHble TpybonpoBoAbl AONXHbI ObiTb 3allMLLEHbl OT MOYBEHHOW KOPPO3MWU cneuvanbHoM
YCUNEHHOW NPOTUBOKOPPO3UOHHOM 3aLmMToM (M3onsaumnen).

10.1.34. TnybuHa 3an03KeHMA NoA3eMHbIX TPY6ONpoBoA0B A0MKHA BbiTb He MeHee 0,6 M OT MOBEPXHOCTM 3eM/TU
[0 BEpXHEel YyacTu Tpybbl NN TeNNOU30ALUMU B TeX MecCTax, rae He npeayCMOTPEHO ABMMKEHMEe TPaHCnopTa, a Ha
OCTaNbHbIX Y4aCTKax rNybuHy 3a10KeHUs NPUHMMAKOT UCXOAA M3 YC/IOBUIA COXpaHeHUsA NpoYHOCTU Tpybonposoaa ¢
YUY4ETOM BCEX AEMUCTBYIOLLMX HArPy3OK.

TpybonpoBosbl, TPAHCAOPTUPYIOLLME 3aCTbIBAOLLME, YBIAXKHEHHbIE N KOHAEHCUPYOLLMECA BELLECTBA, AO/KHbI
pacnonaraTbcs Ha 0,1 m HUKe ryBbuHbI NpoMep3aHmaA rPYHTa, C YKIOHOM K KOHAEHCATOCO0pHMKAM, APYTMM EMKOCTAM
WAKM annapaTam.

10.1.35. Mo BO3MOXKHOCTM creayeT msberatb nepeceyeHna U cOAMKEHMA [0 paccTosHUA MeHee 11 m
TpybonpoBOAOB C PENbCOBLIMU MYTAMMU INEKTPUOULMPOBAHHBIX MKENe3HbIX AOPOr U APYrMMM WUCTOYHMKaMM
6nyKaaoWwmx TOKoB. B 060CHOBAHHbIX CAy4Yasx AOMYCKAeTCA YMeHbLUeHME YKa3aHHOro PaccTosiHMA Mpu YCI0BUK
NPUMEHEHMS COOTBETCTBYIOLLLENM 3aLUUTbI OT H61yKAat0LLMX TOKOB, C 0OOCHOBAHMEM B NPOEKTE.

B mecTax nepeceyeHuss NoA3eMHbIX TpybonpoBOAOB C NyTAMW 3NEKTPUPULMPOBAHHDLIX MKenesHbIX Aopor
NPUMEHAIOT AMINEKTPUYECKUE NPOKIALKM.

10.1.36. Hapg acTakagamu BHYTPULLEXOBbIX TpyboOMpoBOAOB B MecTax OTCYTCTBUS @naHUEBbIX U ApYrux
CoeAMHEHNI pa3peLlaeTcs yCTaHOBKa BO34YLWHbIX XON04ANNbHUKOB.

10.2. YcTpoiicTBa Ans ApeHaka 1 npoayBku Tpybonposoaos

10.2.1. Bce TpybonpoBoAbl, HE3aBUCMMO OT TPAHCNOPTUPYEMOTO NPOAYKTa, AONKHbI UMETb IPEHAXKM AN1A C/IMBA
BOAbl NOCNE rMAPaBANYECKOro UCMbITaHMUA M BO3AYLIHUKM B BEPXHUX TOUKaxX TPyboNpoBoAOB A4 yAaNeHuA rasa.

HeobxoamMmocTb cneumanbHbIX YCTPONCTB ANA APEHAXA M NPOAYBKU onpeaensaeTcs NPoeKToM B 3aBUCUMOCTHU
OT Ha3HayeHus 1 ycioBuii paboTbl Tpybonposoaa.

10.2.2. Onopo)kHeHue TpybonpoBoAOB B OCHOBHOM [AO/XHO MNPOM3BOAUTBCA B TEXHONOrMYECKoe
obopynoBaHMe, uMetollee YCTPOMCTBA ANA NEepUOAMYECKOro WAM  HenpepbiBHOTO 0TBOAA KMAKOCTWU. [lpu
HEBO3MOXKHOCTM 0becrneyeHma NONHOro OMNOPOXKHEHMA (NPU HANNUMK "MeLLKOB", 06PaTHbLIX YKNOHOB U T.4,.) B HUMKHUX
TOYykax TpybonpoBoAOB cnepyer npeaycMaTpuBaTb CreumasbHble ApPeHaXHble YCTPOMCTBA HEnpepbIBHOMo Wau
nepuoamnyYecKkoro AencTeums.
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10.2.3. Tpyb0onpoBoapbl, B KOTOPbIX BO3MOMKHA KOHAEHCaLUMA NPOAYKTa, A0KHbI UMETb IpeHaXHble YCTPOMCTBa
ON1A HEeNpPepPbIBHOIO YAaNEHUA XUAKOCTU.

B KauecTBe ApeHaXKHbIX YCTPOWCTB HENPEPbIBHOIO AEWCTBUSA, B 3aBMCMMOCTI OT CBOMCTB M NapameTpoB cpesbl,
MOXHO NPUMEHATb KOHZEHCAaTOOTBOAUYMKHN, TMAPaBANYECKME 3aTBOPbI, CeNapaTopbl U Apyrne yCTPOMCTBa C OTBOAOM
KUOKOCTU B 3aKPbITble CUCTEMbI U COOPHUKN.

10.2.4. HenpepbIBHbI OTBOA, APEHMPYEMOI XNAKOCTU U3 TpybonpoBoaa NpeaycMaTpUBaloT U3 CneunanbHoro
WITyUepa-KapmaHa, BBapMBaemoro B ipeHupyemblit Tpybonposoga,

OnameTp WTyuepa-KapmaHa, B 3aBUCMMOCTM OT AMamMeTpa ApeHupyemoro Tpybonposoaa, cneayeTt NnpMHUmMaTh
no tTabauue 10.1.

Tabnnua 10.1
HomMHanbHble AnaMeTpbl WTYLEepPOB-KapMaHoB

B mmnanumeTtpax

HoMMHaNbHbIN AnameTp OT100 | OT150 | OT200 | OT300 | OT400 | OT500 | OT700 [OT900 mo
Tpybonpoeoaa, DN no 125 | po175 | po250 | po 350 | po450 | o600 | go 800 1200

HoMWHanbHbIN AnameTp

50 80 100 150 200 250 300 350
wTyyepa-kapmaHa, DN

Ha TpybonpoBogax HOMUHAMbHbIM gMameTpom meHee 100 Mm WITyLepa-KapMaHbl He NpeaycMaTpmUBaloT.

OuameTp oTBOAALLEN TPYObI, MPUCOSANHAEMON K LUTYLLEPY-KapMaHy, onpeaensioT rmapas/iMyecKMmM PpacyeToMm.

10.2.5. B KauecTBe ApeHarkHbIX YCTPONCTB NEPUOANYECKOTO AENCTBUA CaedyeT NpeaycmMaTpmBaTh CrelnasibHble
C/IMBHbIE LWTYLLEpPa C 3arNOpPHOM apmaTypoit Aas NPUCOEAUHEHUA CTAUMOHAPHbLIX WMAM CbEMHbIX TPybonpoBoaos,
rMMBKNX WNAHFOB AN1A OTBOAA NPOAYKTOB B APEHAXKHbIE EMKOCTU UK B TEXHOOrMYeckoe obopyaoBaHme. Ha 3anopHyto
apMaTypy YCTaHaBAMBAIOT 3araywkKy. [peHaxHble YCTPONCTBA A/A aBapUMHOIO OMOPONKHEHUA MNPOEKTUPYIOT
CTaUMOHapHbIMMN.

[ns npoayKToB 1 1 2-ro KNaccoB ONACHOCTM U A5 CHUMKEHHbIX FA30B YCTPOMCTBA 4/19 ONOPOXKHEHMUA C MOMOLLLbLO
rMMBKNUX LLNAHTOB He AONYCKaloTCA.

OnameTp gpeHaxkHoro TpybonpoBoaa NPMHUMAIOT B COOTBETCTBUM C TMAPABANMYECKMM PacYeToOM UCXoasa u3
YCN0BWUI pernameHTUPOBAHHOMO BPEMEHU APEHAXKa, HO He meHee 25 mm.

10.2.6. Ons nporpesa 1 NpoayBKM TpybONpoBOA0B, B KOTOPbIX BO3MOXHA KOHAEHCAUUs NpoayKTa, Ha BBOAE B
NPOU3BOACTBEHHbIE LIEXa, TEXHO/IOTUYECKUE Y3/1bl U YCTAHOBKM Nepes, 3anopHOM apMaTypoi, a TaKXKe Ha BCexX y4acTKax
TpybonpoBoA0B, OTK/IOYAEMbIX 3aNOPHLIMWU OPraHaMm, A0KeEH ObITb NPeayCMOTPEH B KOHLEBbIX TOYKAX APEHAXKHbI
LWITyUEep € 3aNOpHbIM K/1lanaHOM (M 3arNyLWKOM - 1A TOKCUMYHbIX NPOAYKTOB).

duameTpbl ApeHaXKHbIX WTYLEPOB M 3aNOPHOM apMaTypbl ANA YAaNeHUA KOHAEeHcaTa M3 NaponpoBoaa Npu ero
npoayBKe, a TaKxKe K3 TpybonpoBOAOB APYroro HasHayeHWA B C/ly4ae HeobXoAMMOCTU MX MNPOAYBKM MNapom
NPUHMMAIOT B 3aBUCUMOCTM OT AnameTpa Tpybonposoaa no tabamue 10.2.

Tabnunua 10.2
HomMHanbHble AnaMeTPbl APEHAMKHbIX LITYL,EPOB M 3anopHON apmaTypbl

B mmnanumeTtpax

HomMHanbHbIN gnameTp Do | Ot80 OT150 | OT200 | OT300 | OT450 | OT700 |OT900 mo
Tpybonposoaa, DN 70 | po125 | po170 | po250 | po400 | po 600 | mo 800 1200

HomWHanbHbIN AnameTp WTyLepa

25 32 40 50 80 100 125 150
n apmaTtypsbl, DN

10.2.7. AnA onopoKHeHWA TpybonpoBoA0B OT BOAbI NOC/E T’MAPABANYECKOTrO UCMbITAHUS UCMO/b3YIOT B MEepPBYIO
ouyepeab YCTPOWCTBA A1 TEXHOIOTMYECKOro ApeHarka Tpybonposoaos. Mpu oTCyTCTBUM TEXHONOMMYECKOTO ApeHaka
npeaycmMaTpuBaloT WTyUepa, BBApPMBAEMble HENOCPEACTBEHHO B ApeHMpyemblii Tpybonposoa,

[vnameTpbl ApeHakHbIX WTYLLePOB ciegyeT NPUHNUMATb He MeHee YKasaHHbIX B Tabanue 10.3.



Tabnuua 10.3
HoMWHanbHbIe AMaMeTPbl APEHaXKHbIX LLTYLEepPOoB

B munnumeTtpax

HomMHanbHbIN gnameTtp OTt25pm0 | OT10080 | OT17580 | OT35080 | OT500 mo | OT800 go
Tpybonposozaa, DN 80 150 300 450 700 1200

HoMWHanbHbIN AnameTp WTyLepa,

DN 15 20 25 32 40 50

10.2.8. [Ana TpybonpoBoaoB, MpeAHa3HAYeHHbIX ANA  TPAHCNOPTMPOBAHUA  CHMUIKEHHbIX Tra3oB,
NoXapoB3PbIBOONACHbIX MPOAYKTOB M Bewect8 1 M 2-ro KAaccoB onacHOCTWU, AOJXKHbl OblTb NpeaycMOTpPeHbI B
Hayva/ibHbIX M KOHEYHbIX TOYKAX LWUTYL,Epa C apMaTypoii 1 3ar1yLWKoMi Ans NpoayBKN UX MHEPTHbIM Fra30M WKW BOAAHBIM
napom u/mau NpombiBKM BoAOM MMBO cneumanbHbIMU pacTBOPamu.

MNoaBoa (oTBOA) MHEPTHOro rasa, Mapa, BoAbl WMAW MPOMbIBOYHOM MMAKOCTM K TPybOnpoBoAamM [O/MKEH
NPOM3BOAMTLCA C MOMOLLBIO CbEMHbIX Y4aCTKOB TPybONpoBOAOB MM TMOKUX WAAHTOB. 10 OKOHYaHUM NPOAYBKM
(NpoMbIBKK) CbeMHbIE YY4aCTKM UK WAAHTU A0KHbI ObITh CHATbI, @ HA 3aMOPHYI0 apMaTypy YCTaHOBAEHbI 3arNyLWKMU.

10.2.9. NpuMmeHeHne rTMBKMX WNAHFOB ANA YAANEHUA CHUMKEHHbIX ra3oB U3 CTaUMOHapHOro obopyaoBaHMA He
[OonycKaeTca.

Ons 3anosiHeHUs W OMOPOXKHEHMA HecTauuoHapHoro obopyaoBaHMA (C/IMB M HA/IMB KeNe3HOA0POXKHbIX
LUMCTEPH, KOHTeNHepoB, 6ouek 1 6anN0HOB) AONYCKaeTCcA NPUMEHEHME TMBKMX LLNAHTOB.

10.2.10. TpybonpoBoAabl C TEXHONOTMYECKMMM cpegamm 1, 2 n 3-ro KAaccoB OMNAcHOCTU ciedyeT NpoayBaThb B
cneupmanbHble cOpocHble Tpybonposoabl € NOCAeAYOWMM UCNONb30BaHMEM NN 0be3BpeKMBAHNEM NPOLYBOYHbIX
rasoB W napos. MpoayBKy ocTanbHbIX TPYOONPOBOAOB AOMYCKAETCA OCYLLECTBAATb Yepe3 MpoayBOYHbIE CBEYM B
atmocdepy.

10.2.11. Cxemy npoayBKuM TpybonpoBoda W pPacnosioKeHWe NPOoAyBOYHbIX CBeYyeir onpeaensarT npu
NPOEKTUPOBAHNUM B Ka*KAOM KOHKPETHOM c/iydae C cobaogeHvem TpeboBaHMA HOPMATUBHO-TEXHUYECKOM
LOKYMEHTaLMu.

10.2.12. MNpoayBoYHble CBEYM A0MKHbI UMETb YCTPOMCTBA A1 0T6Opa NPob ¢ apmaTypom, a NpoLyBOYHbIE CBEYMU
ON15 TOPHOYMX M B3PbIBOOMACHbIX MPOAYKTOB - TAKXKE W OFHEeNnperpaguTenu.

10.2.13. MNpoayBoYHble CBEYU U TPyHONpPOBOAbl BbIOPOCA OT NPeAOXpPaHMUTE bHbIX KNanaHOB B HUMKHUX TOUYKaX
OOMKHbI MMETb ApEeHa*kHble OTBEepCTMA M LWTyuepa C apmaTypoi nubo Apyrve yCcTPOMCTBA, WCKOYawolmne
BO3MOXHOCTb CKOM/IEHUSA XMUAKOCTM B pe3y/ibTaTe KOHAEHCALUM.

10.2.14. Bce BMAbl KOHAEHCATOOTBOAALLMX YCTPONCTB U BCE ApPEHaXKHble TpybonpoBoabl, pasmellaemble BHe
NoOMeLLEHWUIN, AONKHbI ObITb HaZAEXHO 3alUULLEHBI OT 3aMepP3aHuA Tenaousonsaumnen n oborpesom.

10.3. PaameuieHmne apmaTtypbl

10.3.1. Ha BBogax (1 BbiBOAax) TpybonpoBoAOB B LEXa, B TEXHO/IOIMYECKUE Y3/1bl U B YCTAaHOBKWU AO0JIXKHA
yCTaHaB/IMBATbCA 3aNOpHan apmaTypa.

10.3.2. HeobxoaumocCTb NpUmMeHeHUss apMaTypbl C AUCTAaHLUMOHHBIM UM PYYHbIM yNpaBaeHUeM onpeaensercs
YC/IOBUSIMM TEXHOIOTMYECKOTO npoLlecca U obecnevyeHnem 6esonacHocTu paboTbl.

10.3.3. Ha BBogax TpybonpoBOAOB 4/15 FOPHOYMX ra30B (B TOM UMC/E CHUMKEHHDIX), 1€TKOBOCM/IAMEHSAIOLLUXCA U
roptoumx kuakoctei (/1IB¥ n MK cooTBeTCcTBEHHO) HOMUHaNbHbIX guameTposB DN >= 400 goNKHa yCTaHaBAMBATbCA
3aMopHasa apmMaTypa C AUCTaHUMOHHBIM yrpaBieHUeM 1 pydHbim Ay6aMpoBaHuem.

10.3.4. 3anopHaa apmaTtypa C AWUCTAHLMOHHbIM YyNpaB/ieHWMEM [AO/KHA pPacnonaraTbCA BHE 34aHWA Ha
paccToaHMM He meHee 3 M U He 6onee 50 M OT CTeHbl 34aHMA AN BAMKAMLWEro annapaTta, PacnosIoKeHHOro BHe
34aHuA.

[ONCTaHLMOHHOE ynpaB/ieHMe 3aNopHOM apMaTypoi cieayeT pacnonaraTb B MyHKTaxX ynpaBaeHUs, OnepaTopHbIX
W opyrux 6e3onacHbIX MecTax ¢ NOCTOSIHHbIM MPUCYTCTBMEM NepcoHana.

YnpaBneHue 3anopHOM apmaTypoi C AUCTAHUMOHHbLIM YyMpaBieHMeMm, NpesHasHaYeHHOW AnA aBapuiiHOro
cbpoca rasa, cneayert oCyLIECTBAATL U3 ONEepaTOpPHOMN.

10.3.5. Ha BHyTpuuUexoBbix 06BA304YHbIX TPybONpoBOAax YCTAaHOBKA M pacrnonioXeHue 3anopHon apmatypbl
[O/IKHbI 0b6ecneYymBaTb BO3SMOMXKHOCTb HAZLEKHOMO OTK/IIOYEHMA KaXKAoro arperata uam TexXHOo/I0rMYyecKkoro annaparTa,
a TaKXe Bcero Tpybonposoaa.

10.3.6. nAa yMeHbLIEHUA YCUAUA PN OTKPbITUX 3aMOPHOM apMaTypbl C PyYHbIM MPUBOAOM HOMWHANbHbIX
anametpos DN > 500 n HOmMHanbHbix guameTtpos DN > 350 Ha HOMMHanbHble gasneHua PN > 16 cnepyert
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npeaycmatpusatb 0680AHbIe ANHKUM (6alinacbl) ANs BblpaBHMBAHWUA AaBAEHMIA BO BXOAHOM U BbIXOAHOM NaTpy6Kax
3anopHoit apmaTtypbl (Tabanua 10.4).

Tabnunua 10.4
HoMWHanbHbIV AnameTp 06BOAHbBIX INHUIA

B mmuannmetpax

HomuHanbHbIn anametp DN 3anopHoit apmaTypbl | OT 350 go 600 | Ot 700 ao 800| 1000 | 1200 | 1400

HomuHanbHbI anameTtp DN 6aiinaca 50 80 100 | 125 | 150

10.3.7. Perynuvpytowme KnanaHol, obecneymatoLime napameTpbl HEMNPEPbIBHOIO TEXHOMOFMYECKOrO NpoLecca,
cnepyet cHabXKaTb balinacHOM NMHUEN C COOTBETCTBYIOLLEM 3aNOpPHOM apMaTypon.

10.3.8. Mpwn pacnonoxeHnn apmatypbl Ha TpybonpoBoae cneayeT PYKOBOACTBOBATbCA YKasaHusmu TY wm
3KCMNyaTauMOHHOW AOKYMEHTALMMN.

10.3.9. B mecTax ycTaHOBKM apmaTypbl Maccon 6onee 50 Kr fonKHbI BbITb NpesycMOTPEeHbl NEPEHOCHbIE UK
CTaUMOHapHble CpeacTBa MexaHM3aunmn aaa MOHTaXa U AeMOHTa)Ka.

10.3.10. Ha HarHeTaTenbHbIX IMHUAX KOMNPECCOPOB U LLEHTPOOEKHbIX HACOCOB NpPeyCMaTPUBAIOT YCTAHOBKY
0bpaTHOM apmaTypbl.

Ob6paTHylO apmaTypy YCTAaHaBAMBAIOT MEXAY HarHetaTtenem M 3anopHOM apmaTypon. Ha LeHTpoberKHbIX
Hacocax, paboTalouwmx B CUCTEME MPAKTUYECKM De3 M3ObITOYHOrO AaBAEHUA, AONYCKAaeTcs 0bpaTHYO apmaTypy He
CTaBUTb.

10.3.11. Ha TpybonpoBoaax, noaatoumx Beuwiectsa rpynn A n b B emkoctn (cocyabl), paboTatolime nop,
M3ObITOYHbIM [aB/fEHWEM, [O/KHbl YCTAHABAMBATbCA OOpaTHble KhaanaHbl, eCciM HeT Apyroro YCTPOWCTBa,
npeaoTBPALLAOLLErO NEePEMELLEHME TPAHCMOPTUPYEMbIX BELLECTB 0OPATHLIM XO40M.

MNMocnenoBaTeNbHOCTb YCTAHOBKM 06paTHOrO KaamnaHa 1 3anN0pHON apMaTypbl U KOJIMYECTBO apMaTYpPbl SO/KHbI
obecneumBaTb BO3MOXHOCTb BHEOYepeaHbIX PeBM3ni 06paTHbIX KnanaHOB 6€3 OCTAaHOBKM TEXHO/OMMYEeCKOro
npotecca, ecam CPoK peBm3nm 0b6paTHOro KaanaHa MeHbLUe CPOKa peBu3nmn Tpybonposoaa.

10.3.12. AnA HagesKHOro OTK/OYEHUA OT KOJIIEKTOpa arperatoB (TEXHONOTMYECKMX annapartoB) ¢ paboumm
nasneHunem P, >= 4,0 MMa (40 krc/cm?) Ha Tpybonposoaax, TpaHcnopTupytowmx selectsa rpynn A, 6(a), 6(6), cheayet
YCTaHaB/AMBaATb ABe eAWHULbl 3aNOPHON apmaTypbl C APEHAXKHbIM YCTPOMCTBOM MeEXKAY HWMU HOMWMHAJSIbHBIM
anametpom DN 25. Ha gpeHaxkHOW apmaType YCTaHaBAMBAOT 3arnyLIKMK.

[peHarkHaa apmaTtypa TpybonpoBogoB rpynnbl A W KUAKUX CEPOBOAOPOACOAEPKALNX Cpes LO0/KHA
COeaMHATLCA C 3aKPbITON CUCTEMOMN.

Ha TpybonpoBoaax, TpaHCNOPTUPYIOWMX BELLECTBA YKA3aHHbIX rpynn (cm. Tabanuy 5.1) ¢ pabounm gasneHmem
Pp < 4 MMMa (40 krc/cm?), a Takke rpynn B(B) HE3aBUCMMO OT AaB/IEHMA, YCTaHABAUBAIOT OAHY €AMHULY 3anopHOM
apMaTypbl U ApEHaXKHYI0 apMaTypy C 3ar1yLKOM.

10.3.13. TpybonpoBoaHas apmaTypa A0/KHA pasMeLlaTbCca B MeCTax, A4OCTYNHbIX A8 ya06Horo n 6esonacHoro
ee 06CNyKMBAHMA U PEMOHTA. Py4yHOM NpMBOA apMaTypbl AO/XKEH pacrnosiaraTbCa Ha BbicOTe He 6osiee 1,6 M OT ypOBHSA
nona NoOMeLLeHUA UaK NAOLLAAKM, C KOTOPOW BeaeTca ynpasaeHue. Mpn NCnoib30BaHUW apMaTypbl He pexe 04HOro
pasa B CMeHy NpuBOA CaefyeT pacnonaraTb Ha BbicoTe He bonee 1,6 m.

10.3.14. Ha sBoae TpybonpoBoaa B NPOU3BOACTBEHHbIE LIEXM, B TEXHO/IOTMYECKME Y3/bl U B YCTAHOBKK, €Cn
MaKCMManbHO BO3MOXKHOe pabouyee AaBNeHWe TEXHOJ/IOMMYECKON cpeabl B TpybonpoBoAae MpeBbillaeT pacyeTHoe
JaB/ieHMe TexHonormyeckoro obopyAoBaHMA, B KOTOPOE ee HanpaBaAloT, HeobxoAMMO npeaycmaTpusaTb
peayumpytolee YCTPOMCTBO (aBTOMaTUYECKOe /1A HEMpPepbIBHbIX MPOLLECCOB WM pyvyHOe A/1A Nepuoamuyeckux) ¢
MaHOMETPOM M NPeAOXPaHUTENIbHON apMATYPOI Ha CTOPOHE HU3KOTO AaB/EeHUA.

10.4. Onopbl 1 noasecku TpybonposoaoB

10.4.1. TpybonpoBoabl cneayetT MOHTMPOBATbL Ha ONOPax UKW NoABeCcKax. PacnonoxKeHue onop (HeNoABUXKHbIX,
CKOJIb3AILLMX, KaTKOBbIX, MPYXUHHBIX U T.M.), MOABECOK W PACCTOSTHUE MEXKAY HUMM ONpPeaeatoTca NPOEKTOM.

Mpu OTCYTCTBUM HEOBXOAMMbIX MO Harpy3Kkam M Apyrum napameTpam CTaHAAPTHLIX ONOpP W NOABECOK AO0/KHA
6bITb pa3paboTaHa X KOHCTPYKLUMA.

Onopbl M NOABECKKU creayeT pacnonaratb MakcMMmanbHO 6M3KO K cOCpefoTOYEHHbIM Harpyskam, apmaTtype,
dnaHuam, GacoHHbIM AeTanam 1 T.n.

10.4.2. Onopbl 1 NOABECKM PACCYMTBIBAOT HA HArPy3KKW OT Maccbl TpybonpoBoaa ¢ TpaHCNOPTUPYEMOW cpeaoi
(vnn Boao Npu rnapouncnbiTaHnK), nsonaumnen, GyTepoBKon, NbAOM (ecnn BO3MOXKHO obneaeHeHne), a TaKkKe Ha
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Harpysku, BO3HMKaloLWMe Npu TEPMUYECKOM paclumpeHmmn Tpybonpososaa.

10.4.3. Onopbl M NOABECKM pacnoaaratoT Ha paccToAHMN He meHee 100 Mm OT CBapHbIX LLBOB.

10.4.4. Ona TpybonpoBOAOB, TPAHCNOPTUPYIOWMX BellecTBa C OTPULATENIbHOM TemnepaTypoi, npu
HEOHX0AMMOCTUN UCKAIOYEHUA NOTEPb X0/104a CefyeT MPUMEHATb ONOPbI C TENJON30ANPYHOLLUMKN NPOKAALKAMM.

10.4.5. Npu BbIbOpE maTepranos A1a ONOPHbIX KOHCTPYKLUMIA, NOABECOK, Pa3sMeLlaeMbiX BHE NMOMELLEHWUIN N B
HEOTaN/IMBAEMbIX MOMELLEHMAX, 33 PACYETHYID TemnepaTypy NPUHUMMAIOT CPeaHIo Temnepatypy Haubonee
XON04HOM NATUAHEBKU ¢ obecnevyeHHocTbio 0,92 no [8].

MaTtepuan 3nemeHTOB OMOP W MOABECOK, MPMBapMBAeMbIX K TpybonpoBoay, [O/KEH COOTBETCTBOBAaTb
maTepuany Tpybonposoaa.

10.4.6. [Ona obecneyeHMa NPOEKTHOIO YKAOHA TpybonpoBoAa pa3pellaeTca YCTaHOBKA MeTa/INYecKmx
NoAKNaLAO0K, NPUBAPMBAEMbIX K CTPOUTENbHBIM KOHCTPYKUMAM, NOA, NOAYLIKM onop.

10.4.7. Ons TpybonpoBoA0B, NOABEPKEHHbIX BUOPALMU, PEKOMEHAYETCA NPUMEHATL ONOPbl C XOMYTOM WK
npu cooTBeTCTBYOWEM O0DOCHOBAHUKU cheumanbHble AeMndupytowme ONOpHbIE KOHCTPYKLUMK (BA3KOyMNpyrne uam
cyxoro TpeHusa). MNoaseckn ana Taknx TpybonpoBoaoB [ONYCKAETCA NPeAYCMATPMBATL B KAaYECTBE AOMONHUTENbHOMO
cnocoba KpenneHus.

10.4.8. Npwu BbIbOpE ONop cneayeT 0TAABATb NpeAnoyYTeHMe "OTKPLITON" KOHCTPYKLMUK Onopbl 414 obecneyeHums
BO3MOXHOCTM A0CTyNa Npu NpoBeLeHUN TOALWMHOMETPUN.

10.4.9. Onopbl noA TpybonpoBoabl A0/IXKHbI YCTaHAB/IMBATLCA C COb0AEHNEM cneayowmx TpeboBaHuin:

a) OHM AO/KHbI MIOTHO NPWUIEraTh K CTPOUTE/IbHbIM KOHCTPYKLMAM;

6) YKNIOH TpybonpoBoaa NpoBepsAloT npubopamu UAM cheumanbHbiMu npucnocobaeHnammn (HUBENUpPOMm,
rMAPOCTaTUYECKUM YPOBHEM U Ap.);

B) NOABMKHbIE OMOPbI U UX AeTaNu (BEPXHWE YAaCTM OMOP, POJINKU, LLIAPWUKKN) AOIXKHbI YCTAHABNMBATLCA C Y4ETOM
TENJ0BOro yAJMHEHNA KaXXA0ro y4yacTKa TpybonpoBoaa, 41a Yero onopbl U UX AeTanm HeobXxo4MMO CMeLATb Mo ocn
OMOPHOWM NOBEPXHOCTU B CTOPOHY, MPOTMBOMO/IONKHYHO YATUHEHWNIO;

r) TArM noaBecok TpybonpoBOAOB, HE WCMbITbIBAIOWMX TEMAOBbIX YAJMHEHUN, OOMKHbI ObiTb YCTaHOBAEHbI
OTBECHO; TArMM MOABECOK TPybOMpPOBOAOB, MCMbITbIBAOWMX TEMAOBblE YAJWHEHUA, AOJXKHbI YCTaHABAMBATLCA C
HAK/IOHOM B CTOPOHY, MPOTUBOMNOIOXKHYIO YAJANHEHUIO;

4) NPYXMHbI ONOP M NOABECOK AOJ/IXKHbI ObITb 3aTAHYTbI B COOTBETCTBMM C YKa3aHMAMM B NMPOEKTE; HA Bpems
MOHTAKa M rMapPaBAMYECKOro UCNbITaHMA TPYOONpPOBOLOB NPYXKUHbBI PA3rpy»KatoT PacrnopHbIMMU NPUCNocobaeHnaMu;

€) onopbl, yCTaHaB/AMBaeMble Ha AHE JIOTKOB M KaHaN0B, He AO0/IKHbI MPenATCTBOBAaTb CBOOOAHOMY CTOKY BOAbI
no AHY NOTKA UM KaHana.

10.4.10. Mpu HeObXOAMMOCTU YMEHbLUEHUS YCWAUWA OT TPEeHWa cneayeT YyCTaHaBAMBaTb CheuuasibHble
KOHCTPYKLMM ONOP, B TOM YMC/IE LIAPUKOBbIE U KaTKOBbIE.

KaTKoBble U LapUKOBble ONOPbI HE AOMYCKAETCA MPUMEHATb NP NPOKNAAKe TPyOONPOBOAOB B KaHaNaX.

10.4.11. MoasuXkHble W HemnoaBUMKHble OMOpPbl TPYOOMNPOBOAOB C CEPOBOAOPOACOAEPHAWMMN CPEAMM
[OMKHbI MPUMEHATLCA, KaK NpaBuio, xomyTtosble. [pMumeHeHMe NpuMBapHbIX K Tpybonposoay gpetaneit onop 6es
nocneayrowen TepmoobpaboTkn mect NpuBapKu K TpybonposBoay He AonycKaeTcs.

10.5. OdononHutenbHble TpeboBaHUA K ycTpoihcTBY TpybonpoBOLOB MNpW KOMNAEKTHO-6/104HOM MeTozae
MOHTaXa

MpoeKTUpoBaHME W M3roToBAEHWE TPYOONPOBOAOB, BXOAALIMX B COCTaB MOCTaBOYHbIX O/IOKOB, [0MHbI
COOTBETCTBOBATbL TPEOOBAHMAM HACTOALLErO CTaHAApPTa U TY Ha NPOEKTUPOBAHME U U3roTOBNEHNE TPYHONPOBOAHbIX
6.10K0B.

10.6. KomneHcauusa TemnepaTypHbIx gedopmaumii Tpybonpososos

10.6.1. TemnepaTypHble paclIMpeHUsa crenyeT KOMMEHCMPOBaTb 3a CYeT MOBOPOTOB M M3rMbBOB Tpacchl
Tpyb6onposonos. [pyM HEBO3IMOMKHOCTM OrpaHUUUTLCA CaMOKOMMNEHCAUMel Ha TpybonposBoaax yCTaHaBAMBAOT
KOMMEHCATOPbl M KOMMNEHCUPYIOLLLME YCTPOMCTBA.

B Tex ciyyasx Korga NpoekTom npeaycmMaTpuBaeTca NpoayBKa NapomM UM ropsdelt BogoM, KOMMIeHCUpyoLwas
CnocobHoCTb TPY6onpoBOAOB A0/XKHA ObITb PAaccYMTaHa HA 3TU YCAOBUS.

10.6.2. He ponyckaeTca NPMMEHATb CaslbHUKOBbIE KOMMEHCATOpbl Ha TEXHOJIOrMYEeCcKUX Tpybonposogax co
cpegamu rpynn A u b, ana rpynnbl cpegbl B ux AonyckaeTca NpUMEHATb B TEXHUYECKM 06OCHOBAHHbIX CyYasX.

He ponyckaeTca YCTaHOBKA JIMH30BbIX KOMMEHCATOPOB Ha TpybonpoBoAax C BbICOKOM KOPPO3MOHHOM
aKTUBHOCTbIO.

10.6.3. M-0bpasHble KOMMEeHCaTopbl cneayeT MNPUMEHATb AAA TEeXHOOrMYecKMx TpybonpoBoaoB BCex
KaTeropuii. VX M3rotaBamBatoT IM60 FHYTbIMU U3 LEeNbHbIX TPYD, IMBO C MCNONBb30BaHMEM THYTbIX, KPYTOMU3OTHYTbIX
W CBApPHbIX OTBOLOB.

10.6.4. Ana M-o06pa3HbIXx KOMNEHCATOPOB FHYTble OTBOAbI CeAYeT MPUMEHATb TO/IbKO U3 BECLLOBHbIX, a CBapHble
- 13 BecLOoBHbIX U CBapHbIX NPAMOLLOBHbIX TPy6. NpUMeHeHWe CBapHbIX OTBOAOB ANA U3roToBaeHUA M-06pa3Hbix
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KOMMEHCATOPOB AOMYyCKAeTCA B COOTBETCTBUM C yKasaHuAMHK 6.4.4,

10.6.5. MpuMeHATb BOAOrasonpoBOAHble TPYObl ANA M3roToBaeHUsA [1-06pa3HbIX KOMMEHCATOPOB He
[OMYCKaeTcs, a 3/IeKTPOCBapPHbIe CO CNMPasbHbIM WBOM TPYDObI CAeayeT NPUMEHATb TO/IbKO AAs NPSAMbIX Y4aCTKOB
KOMNEeHCcaToOpOB.

10.6.6. [M-0bpa3Hble KOMMEHCATOpPbl [AO0/MKHbI ObiTb YCTAHOBAEHbI TFOPU3OHTANBHO C cobageHnemM
Heobxoanmoro obuiero ykaoHa. B BuAe wWckAtodeHMA (NP OrpPaHMYEHHOM NAOWAAM) MX MOMKHO pasmeLaTb
BEPTMKANbHO MeTNeil BBEPX WAW BHM3, C COOTBETCTBYIOWMM APEHAXKHbIM YCTPOMCTBOM B HU3LWEN TOUKE U
BO34YLUHUKAMMU.

10.6.7. M-06pa3Hble KOMNEHCATOPbI Nepes MOHTAXKOM AOXKHbI 6bITb YCTAHOB/AEHbI HA TPybonpoBoaax BMecTe
C PacnopHbIMM MPUCNOCOBNEHUAMM, KOTOPbIE YAANAT NOCAE 3aKpeneHns TPybonpoBoAOB HA HEMOABWMKHbIX
onopax.

10.6.8. B ycnoBuAxX CTECHEHHON KOMMNOHOBKM 3¢GGEKTUBHBIM CNOCOBOM KOMMEHCauuMM TemnepaTypHbIX
paclMpeHUin ABNAETCA UCMOb30BaHME KOMMEHCATOPOB M KOMMNEHCUPYHOLLMX YCTPOMCTB Ha 6ase rMbKoro anemeHTa
cunbdoHa. Nx npMmeHeHMe NO3BONAET BOCNPUHMMATDL 3HAYMTE/IbHbIE /IMHEHbIE (BAOAb OCU TPyObl), yrnosble w
60oKoBble NepemeLleHna TpybonposoaoB.. Mpu sTomM HeE0BX0AMMO CTPOro cobatoAaTe PEKOMEHAALMU NPEANPUATUIA-
M3roToBMTENEN MO WX YCTaHOBKE HA TpybonpoBoae: pas3buBKa Ha OTAE/IbHble KOMMNEHCUPYEMbIE YYacCTKW,
pasmelLeHMEe HEMOABUMKHbIX W Hanpasaalowmx onop. lNpu OTKNOHEHMM OT 3TMX MNpPaBUA HOPMasbHaA paboTa
KOMMNEHCaTOPOB YCTPOMCTB HE FrapaHTUpyeTCA.

10.6.9. Mpu ycTaHOBKE IMH30BbIX KOMMNEHCAaTOPOB Ha FOPM30HTA/IbHbIX FA30MPOBOAAX C KOHAEHCUPYIOLWMMKCA
rasamu Oasa KaxkAaow NMH3bl A0/IXKEH ObiTb NPeayCcMOTPEH ApeHa)k KoHaeHcaTa. [MaTpybok ana apeHarkHol Tpybbl
M3roTaB/AMBalOT U3 HecwoBHOW TPy6bl. MpU YCTAHOBKE JIMH30BbIX KOMMEHCATOPOB C BHYTPEHHWM CTaKaHOM Ha
ropM3oHTaNbHbIX TPYOONPOBOAAX C KaXKA0M CTOPOHbI KOMMEHCATOPA AO/KHbI ObITb NPEAYCMOTPEHbI Hanpasaatowme
onopbl.

10.6.10. Mpu moOHTaxke TPybOMPOBOAOB KOMMEHCUPYIOWME YCTPOUCTBA AOJIXKHbI ObiTb NpeaBapuUTesibHO
PacTAHYTbI UM CXKaTbl. BeIMunHa npeaBapuUTeNbHOM PACTAXKKM (CXKaTUA) KOMNEHCUMPYIOLLEro YCTPOMCTBA YKa3biBaeTcs
B MPOEKTHOM AOKYMEHTaLMM 1 B MacnopTe Ha Tpybonposos. BennumHa pacTaXKKM MOXKET U3MEHATLCA Ha BENMYUHY
NMonpaBKu, y4MTbIBAIOLLEN TEMMNEPATYPY NPU MOHTaXKeE.

10.6.11. KauectBO KOMNEHCATOPOB, MOAJIENKALLMX YCTAHOBKE HA TEXHOJIOrMYECcKMX TpybonpoBoaax, AOKHO
noATBEPXKAATLCA NAacnopTaMu UAN cepTUdMKaTamM.

10.6.12. Mpu ycTaHOBKe KOMMEHcaTopa B NacnopT TpybonpoBoaa BHOCAT CAeAytowme AaHHble:

- TEXHUYECKYIO XapaKTePUCTUKY, 3aBOA-U3rOTOBUTESb U FOA U3rOTOB/IEHUS KOMMEHCATOPa;

- paccTosiHMe MeXAay HenoABMMKHbIMU ONOPamMm, HEOBXOAMMYIO KOMMEHCALLMIO, BEIMYMHY NpeaBapuUTeIbHOro
pacTaxeHus (crKatua);

- TEMMNEPATYPY OKPYHKAIOLLErO BO34yXa NPU MOHTaXKe KOMMNeHcaTopa 1 AaTy.

10.7. TpeboBaHMA K CHUKEHMIO BUBpauum Tpybonposoaos

10.7.1. Bubpauumio TpybonpoBoA0B HOPMUPYIOT MO aMnanTyae subponepemeLleHnii B 3aBMCMMOCTM OT YaCTOTbI
BuMbpauuu.

PasnunuatoT cnepgytowme ypoBHM BUGpauuu:

1) pacyeTHbIl NPy NPOEKTUPOBAHNUY;

2) gonyckaemblit MpuY 3KCNyaTaumm;

3) Tpebyowmnit UCNpaBAEHUS, PEKOHCTPYKLMM CUCTEMDI;

4) ypoBeHb NOABAEHWA aBaPUNHBIX CUTYaL M.

CoOTBETCTBEHHO MO YPOBHAM: 1 1 2 - yAOBNETBOPUTENBHOE COCTOAHUE TPpybonpoBoaoB, 2 1 3 - AoNyCKaemoe
3Ha4YeHue, HeobxoAMM KOHTPOIb BUBpaLuun; 3 u 4 - HeobxoAMM NOBbILLEHHbIA KOHTPO/Ib, HEOBXOAMMO UCNPaBAEHME,
PEKOHCTPYKUMSA; Bbllle 4 - SKCTPEHHOE UCMpPaBaeHue.

B Tabamuax B.2 - B.10 MpuaoxeHua B gaHbl AUCKPETHblE 3HAYEHMA AOMYCKAEeMbIX 3HAYEHUM aMNAuTya,
BubponepemelLeHnii  TpybonpoBoaoB AN  PUKCUMPOBAHHBIX 4YacToT npu  o6CnefoBaHMM M MOHUTOPUHIE
KOMMPEeCccopoB, HacocoB, PyHAAMEHTOB, NOALMMHMUKOB U T.N.

Mpn MOHUTOPUHIEe BUBPOCOCTOAHMA TPYHONPOBOAOB HEOBXOAMMO MMETbL TaKKe MHPOopMaLMIO 06 YPOBHAX
BMOpauun Komnpeccopa, Hacoca, PyHAAMEHTOB U T.4. HOpmMaTUBHbIE 3HAYEHUA AO0MYCKaeMbIX YPOBHel BMbpauun
cnefyeT NPUHUMATDL COMTAaCHO HOPMATUBHbBIM LOKYMEHTAM.

Mpw coBnageHnn 4acToTbl NyAbCaLmii NoToKa f c cobcTBEHHOM YacToToM KonebaHuii Tpybonposoaa fo BO3HMKaeT
yCNnoBMe pe3oHaHca. 3To NPMBOAUT K POCTY aMNANTYAbl KoslebaHMWIA.

Pe3oHaHCHasA 30Ha MMeEeT onpeaeneHHY0 WUPKHY, MPU KOTOPOM aMNANTYAA MOMKET COXPaHATb 3HAUYUTE/IbHYHO
BE/MYUYMNHY. YCNOBUA OTCTPONKM cM. dopmyabl (2) u (3).

MPUYMHOI NOBbLILEHHOTO YPOBHA BMOpaumii TpybonpoBoaa MoXKeT bbiTb coBnafeHMe COBCTBEHHbIX YacToT
KonebaHu camoro TpybonpoBoAa C YacTOTaMM BO3MYLLLAOLLMX TAPMOHMK My/IbCALLMIA NOTOKa.
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HeobxoaMmo B NepByto oyepedb YCTPAaHUTb Pe30HAHCHbIE KoniebaHUA NybCUPYIOLWEro NOTOKa U OTCTPOUTb OT
BO3MOXHOIO COBMageHWA PE30HAHCOB NOTOKa M MEXaHUYEeCKON CUCTEMBI.

MHTEHCMBHOCTb KOonebaHnn faBNEHNA NPUHATO XapaKTePU30BaATb CTEMEHbIO HEPAaBHOMEPHOCTU AasneHuna [15]
COrnacHo pucyHky 10.2.

5:(pmax_pmin)/p0p :2Apmax/pCP’(5)

rae Pmax, Pmin, Pcp - MaKCUMalbHOE, MUHUMA/IbHOE U CpeaHee OaB/1EHUA,
Apmax - MaKCMMaJibHaA aMNanTyaa AaBNeHNA rasa.
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PucyHok 10.2. 3aBUCMMOCTb A0NYCTUMOM CTENEHN HEPAaBHOMEPHOCTHU
JaBneHuA 0 ot [aB/ieHnA B ra3onpoBojax:

1 - gonycTUMbIe 3HaueHna O ANA BCacbIBalOLWMX TPY6ONpoOBOA0s;
11 2 - onpeaenaioT rpaHnLbl 061acT O ANA MeXCTyneHYaTbx
TpybonpoBoA0B KOMMNPECCOPOB;

3 - gonycTmas cTeneHb HEPaBHOMEPHOCTU JaBneHua O
O1A HarHeTaTenbHbIX TpybonposoaoB

JdonycTrmas cteneHb HEPaBHOMEPHOCTU AaBneHusn (npamas 3):

5=3P"% (g)

[nA pa3BeTBAeHHbIX TPY6ONPOBOAOB NPUHUMALOT CAeaytolue 3HauYeHna O :

1% - pns TpybonpoBOAOB Ha HU3KMX BETOHHbIX ONopPaXx;

0,7% - Ha KPOHLUTEMHaX, YKPEenaeHHbIX B CTEHaX 34aHWN, Npu aasneHun ao 2,5 MMa (25 krc/cm?);

0,5% - Ha KPOHLUTEMHAX, YKPEenaeHHbIX B CTEHaX 34aHWi, Npu AasaeHun cebiwe 2,5 MMa (25 krc/cm?);

0,3% - gnsa Tpy6onNpoBOAOB KOHTPOIbHO-U3MEPUTENBbHbBIX NPMOOPOB.

MynbcaunoHHbIe COCTaBAAOLWME NPU ABUNKEHUN ABYXDA3HbIX NOTOKOB oLeHMBatoT no [15].

10.7.2. Cnocobbl OTCTPOMKM CUCTEMBI OT PE3OHAHCHbIX KoiebaHui rasa:

- U3BMEHEeHMe A/IMH U ANaMEeTPOB Y4acTKOB TPybONpoBOAHOM CUCTEMbI, €CAN 3TO AO0MYCKAETCA KOMMOHOBKOM
CUCTEMBI;

- M3MEeHeHMe TemnepaTypbl U OaBAEHMA HarHeTaHMA KOMMPEeccopa, €CAM 3TO BO3MOXHO MO TEXHOJI0TMK
npouecca;

- yCTaHOBKa Anadparm ANs paccemBaHMA 3HEPruu KonebaHwuit rasa M U3MeHeHMAa ammnanTyaHO-4acTOTHOro
cnekTpa rasa B TpybonpoBoaHon cucteme. OPUEHTUPOBOYHO AMAMETP PACTOUYKM AuMadparm AoNXKeH bbiTb paBeH
NPMMEpPHO NO/I0BUHE BHYTPEHHErO AnameTpa Tpybbl;

- ycTaHoBKa b6ydepHbIX eMKOCTel, YMEeHbLUAOWaa amnanTyabl Nyabcauym AaB/EHUs 3a CYET paccemBaHuA
3Heprum KonebaHMAa rasa W M3MeHAloWas CNeKTp CcOb6CTBEHHbIX YacTOT KonebaHui. bydepHyto emKocTb
npeanoYTUTENIbHO YCTaHaBAMBaTb HEMOCPEACTBEHHO Y WCTOUYHUKA BO36Yy:KAeHUA KonebaHuii (y umanHapa
Komnpeccopa). Ha HeCKONbKO LMANMHAPOB OAHOM CTYyNeHu LenecoobpasHo ycTaHaBIMBaTb 06LLLYHO eMKOCTb.
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Ponb BydepHbIXx eMKOCTEN MOrYT UrpaTb TEXHOJIOMMYECcKMe annapaTtbl (Mac/soBAarooT4eNUTENN, CenapaTopsl,
Tenn006MeHHUKM U Ap.);

- YCTaHOBKa guadparm Ha BXOAE B EMKOCTb U/IM BbIXOAE M3 eMKOCTU. [pn 3TOM pasmepbl EMKOCTU MOTYT BbITb
YMeHbLUEeHbl NpumepHo Ha 30% no cpaBHEHUIO C eMKOCTblo 6e3 anadparmbl;

- YCTaHOBKA aKycTU4yeckoro ¢uabTpa B TeX C/Ay4asaX, KOr4a BO3HWKAET HeobXOAMMOCTb B 3HAYUTE/IbHOM
CHUXXeHUU KonebaHuii. AKYCTUYECKUA GUABTP XapaKTepu3yeTca YETKUM AUCKPETHBIM CEKTPOM NO0C NPONYyCKaHMA
W ralwieHma 4acToT KonebaHui rasa.

10.7.3. CneKktp cOOCTBEHHbIX YacTOT MeXaHWMYEeCKOM CUCTEMbI 33aBUCUT OT MHEPUMOHHO-KECTKOCTHbIX
XapaKTEPUCTMK U YCNOBUI 3aKpenaeHua. TakKMMn napameTpamm ABAAIOTCA:

- YNCNO YHACTKOB, PACMOIOKEHHbIX MEXAY ONOPaMM, UX KOHbUTypaums;

- Ha/In4Me cocpesoTOUEHHbIX MAacC U UX BESINYNHA;

- YCNOBMUA ONUPaHUA;

- yNpyrue onopbl U UX XapaKTEPUCTUKMN HKECTKOCTH;

- UIHEPUMOHHO-KECTKOCTHbIE MAapaMeTPbl Y4aCTKOB.

a) CocpeoToveHHbIe MACcChl YBENMYMBAIOT MHEPLMOHHbIE XapPAKTEPUCTUKM M CHUXKAIOT 3HAYEHMA COOCTBEHHbIX
yacToT. MNoHMKEeHMe 3HAYeHNA COBCTBEHHOM YacTOTbl CNOCOOOM BKIOYEHUA AOMNOJAHUTENBHON MAcChbl MOXKET ObITb
30 PEKTUBHBIM NPU BEAUYMHE MACCbl, COM3MEPUMOI C MaccoM yyacTka. OAHaKo CcocpeaoTOYeHHble Macchl
YBE/IMYMBALIOT }KECTKOCTb CUCTEMDI.

TOYHbIN OTBET O BAUAHUM MACC B KaxKLOM KOHKPETHOM C/y4ae MOMKeT ObiTb NONyYeH TO/IbKO PacyeTom BCeit
CUCTEMDbI B LLE/IOM.

6) CobcTBEHHble YacToTbl TPYHONPOBOAA 3aBUCAT OT YC/I0BUIA 3aKPENNEHUS ero KOHLEBbIX U MPOMEXKYTOUHbIX
YYaCTKOB.

Mpn oOrpaHMYEHHbIX BO3MOMKHOCTAX BapbMPOBaHMA AJIMHbI MpPOJieTa OTCTPOMKA CUCTEMbl OT Pe30oHaHCca
[0CTUraeTcs BblIbOpOM TMNA ONop U Nogb60pPOM MX KECTKOCTU. MI3meHeHMe pPacnoNoXKeHUA cocpenoToOYeHHbIX Macc
3a4aeTcA pacyeTynmKom. Mpu Mx OTCYTCTBUM CNELnanbHO BBOAMUTb COCPEAOTOUYEHHbIE AOMNOMHUTENbHbIE MACChl ANA
M3MEHEHMA CMEKTPa YacToT CleAyeT TO/IbKO MPWU HEBO3MOMXKHOCTU MPUMEHEHUA APYIMX CNOCOHOB OTCTPOMKM OT
pe3oHaHca.

B) M3MeHeHne reomeTpumn cuctembl. HeoBX0AMMO M3MEHUTL FTEOMETPUID CUCTEMbI, MAaKCUMa/IbHO CNPAMUB
Tpaccy, N0 BO3MOXHOCTM u3beraa AMWHUX NOBOPOTOB. Mpu 3Tom cnocobe HEO6X0AMMO NPOBEeAEHNE NOBEPOUHbIX
pacyeToB TpybonpoBoAa Ha MPOYHOCTb M KECTKOCTb.

r) W3meHeHWe WHEPUMOHHO-KECTKOCTHbIX MapaMeTpoB TpybonpoBoga BapbUpyeTca  AMAMETPOM
Tpybonposoaa.

) KoppeKTMpoBKY TpPybonpoBOAHON cUCTEMbI ANA YCTPAaHEHWA MeXaHMYEeCKOro pe3oHaHca NpoBOAAT Mo
KaXKLAOMY MeXaHU3My BO3DYKAeHWA KonebaHuii He MeHee Yem NOo NATU FTAPMOHMKAM U NO YNCNY COBCTBEHHbIX YAcTOT
KonebaHW cucTemMbl, 334aBAaEMOMY PACUYETYMKOM.

10.7.4. Ons aHanM3a peanbHblX 3HAYEHWUI Ny/ibcalyMn AaBaeHus B Tpyb6ONpoBOAHbIX CUCTEMAX YCTAHABANBAIOT
AaTYMKM nynbcaumn. TpeboBaHMA K NOCAZ0YHbIM MECTam A4/1A AAaTYMKOB My/nbCalmn asBneHusa Ha TpybonpoBoaax
NOpLUHEBbLIX KOMNPECCOPOB ONpeaenatoT B cooTBeTcTBuM ¢ HA.

10.8. TensoBas n3onauus, oborpes

10.8.1. HeobxogMmocTb NPUMEHEHMA TENIOBON W30AALMWU LO0NKHA ONPeaenaTbca B KarKAOM KOHKPETHOM
C/ly4ae B 3aBMCMMOCTM OT CBOMCTB TPAHCMOPTUPYEMBbIX BeLLecTB, mecTa M cnocoba npoknaaku Tpybonposoaa,
TpeboBaHMIM TEXHONIOTMYECKOro npouecca U TpeboBaHUit 6esonacHOCTU TPYAA U B3pbIBOMNOXKapobe30nacHOCTH.

10.8.2. Tennoso# nsonaumm Tpybonposoabl NOANEKAT B CNefyowmx cayydanx:

- Npu HeobxoamMmocTn obecrneyeHuss TPebOOBAHMI TEXHOMIOTMYECKOrO npouecca (orpaHuYeHwe Tensao- uau
X0N040N0TePb, B TOM YMC/IE NPU OCTAHOBKE MEpPeKayku UM OTCYTCTBMM TeYeHWs NPOAYKTa, ANA COXPaHEHWUA MK
OrpaHMYEHUA U3MEHEHMA TeMNeEPATypbl, NPeAOTBPALLEHNA KOHAEHCALMM UM BCKUMAHUA NpoAyKTa, 0bpasoBaHusA
neaaHbIX, TMAPATHbIX UKW MHbIX NPODOOK, HEXKeNaTeIbHOro NOBbIWEHMA BA3KOCTU NPOAYKTA U T.M.);

- ANA UCKNOYEHMA KOHAEHCALUMM BAarM Ha BHYTPEHHEN MoBepxHOCTM TpybonpoBoaa, TPaHCNOPTUPYIOLLErO
rasoobpasHblii NPOAYKT, KOMMNOHEHTbI KOTOPOro MPW PAcTBOPEHUN B KOHAEHCATe MOTyT NPUBECTU K 0O6pa3oBaHUIO
arpeccuBHbIX NPOAYKTOB (OrpaHUYeHne TemnepaTypbl Ha BHYTPEHHE NOBEPXHOCTM TPYObI);

- No TpeboBaHMAM TEXHUKM 6€30MacHOCTM (orpaHMYeHUe TeMnepaTypbl Ha NOBEPXHOCTM TEMON30AMPYIOLWEN
KOHCTPYKLMWM B 3aBUCMMOCTM OT MECTOMOJIONKEHMSA TPybonpoBoga M CBOWCTB TPAHCMOPTUPYEMOrO NPoOAyKTa B
COOTBETCTBUM € TpeboBaHMAMM gencTeytowmx HA);

- NpU HeobXxoaMMOCTU U36eXKaTb HEIKOHOMWMYHOCTM MOTEPb Tenna WA xosoga (orpaHUYeHWe NAOTHOCTU
TENI0BOro NOTOKA);

- ANA UCKNIOYEHUA KOHAEHCALMM BAar U3 OKPY»KatoLwero Bo3Ayxa B NOMeLLeHUAX, a B HEOHXOAUMbIX CAy4asnX -
M Ha OTKPbITOM BO34yXe, Ha TPybonpoBoAax C OTpULLATE/IbHOM TEMNEPATYPOI NPOAYKTa (OrpaHMyYeHne TemnepaTypbl
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Ha NOBEPXHOCTU TENNOU30NALMOHHON KOHCTPYKLMK);

- NpU HeobxoaAMMOCTM obecneyeHns HOPMabHbIX TEMNEPATyPHbIX YCAOBUA B NMOMeLLeHUM (orpaHuyeHue
obulero Ten0Boro NoTokKa).

TennoBas U301AUMNA OAHOBPEMEHHO MOKET TaKKe BbIMONHATL QYHKLUMM OrHE3aLWMTbI U 3aLLMUTbI OT LWYMa.

Ona Hu3KOoTeMnepaTypHbIX (KPUOreHHbIX) TPybonpoBOAOB MOXKET MPUMEHATbCA BaKyyMHaa (3KpaHHO-
BaKyyMHas) TenioBan nsonaums.

B 060CHOBaHHbIX Cay4Yasx TenjousonauMa TPyboONpoBOAOB MOMKET 3aMEHATbCA  OrpaxAaaroLnmm
KOHCTPYKLUAMMU.

10.8.3. TennoBas wu3onAuMA TpybonpoBOAOB [AO/IKHA COOTBETCTBOBATb TPebOBaHMAM  OEUCTBYHOLLUX
HOPMATUBHbIX 4OKYMEHTOB. PacyeT TO/IWMHbI TENIOBOM U30NSALUN BbIMOJHAOT N0 METOAMKAM, U3/10XKEHHbIM B H/.

PaboTbl No TennoBOM M30AAUMK OONXKHbI BbIMNOSHATLCA B COOTBETCTBMM C AEUCTBYHOLMMW HOPMaMu U
npaBuAamm Npon3BoACTBa PaboT U ¢ yueTom TpeboBaHMIM GUPMbI - NPOU3BOAUTENS TENNOBOWN U30NALUMN.

10.8.4. B TennoM30NAUMOHHBIX KOHCTPYKUMAX TpybonpoBoaa, Kak npaBu/io, NpeaycMaTpuBaloT cieaylolimne
3/1eMEHTbI:

- OCHOBHOM TENNOU30NUPYIOLWMIA CNOM;

- apMUpYIOLWME U KPeneKHble AeTanu;

- 3aLMTHO-MOKPOBHbINM C/10M (3aWUTHOE NOKPbITUE).

Mpu oTpuuaTenbHbiXx pabounx Temnepatypax cpeabl MPOEKTOM  TEMJI0BOM  U30/AUUM  OO/IKHbI
npeaycmaTpmBaTbCA TLLATEbHOE YNJIOTHEHWE BCEX MECT COeAUHEHUI OTAENbHbIX 3/IEMEHTOB M repMmeTU3auus LWBOB
Nnpw ycTaHOBKe COOPHbIX TEMIOMU30SALMOHHBIX KOHCTPYKLMNA.

10.8.5. [ins apmaTypbl C pa3beMHbIM COCOB60M npucoeamHeHns, GAaHLUEBbIX COeAUHEHUI, KOMMNEHCATOPOB, a
TaKKe B MeCTax WM3MEpPeHUs U MPOBEPKM COCTOAHMA TPybONpoOBOAOB AOJIXKHbI NPeaycMaTpPUBaTbCA CbEMHbIe
TEN/IOU30NALUMOHHbIE KOHCTPYKLMM MW WMHble BO3MOMKHOCTM ObICTPOro AO0CTyna K MOBEPXHOCTU W30JIMPYEMOro
obbeKTa.

10.8.6. Onopbl, daaHubl, apmaTypa M OUTUHIU TEMNOM30JIMPOBAHHbLIX TPYOONPOBOAOB AO0NXKHbI MMETb
[,0CTaTOYHYIO TENIOU30NALMIO, CBOAALLYIO K MUHUMYMY TENNOBbIE MOTEPU OT 3TUX 3IEMEHTOB.

10.8.7. CooTBETCTBME MATEPNAIOB TEMNNION30NALMOHHOIO M MOKPOBHOTO C/I0EB B COCTaBe TEM/I0M301ALNOHHOM
KOHCTPYKUMUM TpeboBaHMAM K KauyecTBy MNPOAYKUWUW, CAHUTAPHO-TMIMEHUYECKMM TpeboBaHuAM WM TpeboBaHUaM
noapHon 6e30MacHOCTU AO0/IKHO ObiTb MOATBEP!KAEHO COOTBETCTBYIOWMMKU cepTUdUMKATaMU UM pe3ynbTaTamu
MCNbITaHW.

10.8.8. Ana Tpyb6onpoBoa0B, TPAHCMOPTUPYIOWMX CUSIbHbIE OKUC/IUTENU, HE AOMNYCKAETCA NPUMEHATb TEMNNO0BYHO
M30N5LMI0, COAEPHKALLLYIO OpraHMYEeCKME BeLLLecTBa.

10.8.9. Ons TpybonpoBoAOB, NOABEPXKEHHbIX YAAPHbIM Harpyskam W BMbpauumn, He cneayeT NPUMEHATb
NopoLLIKOOBpa3Hble TENNOU3ONALUMOHHbIE MaTepuanbl, MMHEPANbHYIO BaTy U BaTy U3 HENpPEepbIBHOTO CTEK/NAHHOIO
BOJIOKHA. CneayeT NpPUMEHATb TENIOU3ONALUMOHHbIE M34eNNA Ha OCHOBe 6a3a/nbTOBOro CynepTOHKOro wan
acbecToBOro BO/IOKHA MW MHble MaTepuasbl, BABPOCTOMKOCTb KOTOPbIX B YC/I0BUAX SKCMIyaTaLun NoATBepKAeHa
pe3yabTaTaMy UCMbITAHUNA.

10.8.10. B cnyyae HeobxogumocTy nogaepaHua Tpebyemolt TeXHONOrMYecKon TemnepaTypbl MO BCEN A/MHE
NpoTAXKeHHoro Tpybonposoga MMbo HeaonNyweHUA NageHus (MK pocTa) TemnepaTypbl HUXKe (Bbllle) 40NYCTUMOM Ha
OTAENbHbIX YYacTKax TpybonpoBoga Npu oCTaHOBKE NEpPeKayku UM OTCYTCTBUM TeYeHUs NpoayKTa Tpybonposoa unm
€ro oTAe/IbHble YYaCTKM Hapaay C TeN/I0BOW U30NsALMEN A0MKHbI BbITb CHabXeHbl cucTemol oborpesa (oxnaxkaeHus).
Cuctema oborpeBa (oxnaxAaeHWs) COBMECTHO C TeM/I0BOW M301ALUMEN MOMKET MCMO/Ib30BaTbCA TaKXKe U B APYrux
cny4asx, nepedncneHHbix 8 10.8.2.

10.8.11. Cuctema oborpeBa (OxnaxaeHUs) MOKET BbITb BbINOJAHEHA:

- B BMAe TpybuaTbIX CNYTHUKOB, NO KOTOPbLIM NPOKAYNMBAETCHA TENJIOHOCUTENb;

- B BM/le PE3UCTUBHbIX pacnpeaeneHHbIX 3N1eKTpoHarpesartenei (cuctema anekTpooborpesa).

B HeEob6X04MMbIX CNyYasx MOMKET UCMO/b30BaTbCA KOHCTPYKLMA c oborpesatollei pybaLlKkoi.

HeobxoamMmocTb cucTembl oborpeBa (oxnakaeHus), yAeNnbHas MOLLHOCTb, Ko3pduUMEeHT 3amaca U
KOHCTPYKTUBHOE MWCMOJIHEHME OnpeaenatoTca NPOEKTOM Ha OCHOBaHUM TexXHUYeCKUX TpeboBaHM 3aKasuMKa, C
Y4ETOM TeXHOI0rM4Yeckoro npouecca GyHKLMOHNPOBaAHUA TPybOoNpoBOAa U YCI0BUIA OKpYKatoLLei cpeapi.

B cnyyae ncnosb3oBaHUA cucTeMbl 0borpesa (oxaxaeHusa) Tenniosan U3o0aAUMA A0KHA 3aKPbIBaTb Kak cam
TpybonpoBoa, TaK 1 HarpesaTe/ibHble (OXNaXKaaloLne) 31eMeHTbl cucTembl oborpesa (oxnaxkaeHus).

10.8.12. HeobxoammocTb oborpeBatowmx (nNMbo oxnaxaarowmx) CNyTHUKOB, BbIGOP W MapameTpbl
TEeNnA0oHOCUTEeNs, AMAMETPbl CMYTHUKOB M TO/LMHA TENAOU30MALMU ONpeaenatnTca NPOeKTOM Mo pesynbTaTam
pacyeToB NO METOAUKAM, U3/10KEHHbIM B COOTBETCTBYIOLLMX HOPMATUBHO-METOAUYECKUX AOKyMeHTax H/.

Mpu pacyeTe TONLWMHBbI Tennousonauum Tpybonposoaa c oborpeBaloOWMMKM CMYTHUKAMKU Mo TpeboBaHMAM
TEXHUKM 6e30MacHOCTM AO/IKHO Y4YMTbIBAaTbCA BO3MOXKHOE MOBbIWEHME TemnepaTypbl Ha MNOBEPXHOCTU

N2 36



TENN0M30AALUNMOHHON KOHCTPYKLMWN B 30HE NPUMbIKaHMA TENA0M30AALUNN K 060rpeBatoLL,eMy CIYTHUKY.

10.8.13. KpenneHune TpybonpoBoaoB oborpeBa K TEXHOJ/IOTMYECKOMY TpybonpoBoay AO/KHO obecneymBaTb
CBOOOAHYIO KOMNEHCALMIO TeNN0BbIX YAAMHEHWNI TPYOONPOBOAOB.

10.8.14. Cuctembl pe3UCTUBHOrO pacnpeaeneHHoro oborpesa (3neKkTpooborpes) AONXHbI obecrneynBaTb
HanboNbLWYIO TOYHOCTb MOAAEPKAHUA 33aJaHHOW TemnepaTypbl, ONTUMANbHbIA PACXOL 3SHEPTMM U MOJyYeHue
Heobxoanmoro obbema MHOPMaLUKM Kak 0 cucteme oborpeBsa, Tak U 0 paboTe oborpesaemoro Tpybonposoaa.

PacueTbl M NpPOEKTUPOBaAHME CUCTEM PEe3UCTUBHOrO oborpeBa [AOJIKHblI BbINOAHATLCA B COOTBETCTBUM C
pencreytowmmmn HA, B Tom umcne B o61actu B3pbiBonokapobesonacHoct. MeToauKM pacyeta CUCTEM PE3UCTUBHOTO
oborpeBa M3M10KeHbl B COOTBETCTBYIOLLMX HOPMATUBHO-METOANYECKMX AOKYMEHTaX, Hanpumep [16], [17].

10.8.15. MoHTaK TennoBon nsonauMM TPybonpoBoAOB OCYLLECTBAAOT NOC/Ae UCMbITAHUA UX HA MPOYHOCTb U
NJAOTHOCTb U MOC/Ie YCTPAHEHUA BCEX OOHAPYKEHHbIX NpY 3TOM AedeKTOoB.

Ob6orpeBatolme MAM OXNaxKaalowme CMyTHUKU TaKKe [AOJ/IKHbI ObiTb MCMbITaHbl A0 HAaHECEeHWs TEena0BOWM
n301ALMN.

Cuctembl pacnpegeneHHoro PesvMcTUBHOIO 3/1eKTpooborpeBa AO0/HblI ObiTb NOABEPrHYTbl HEOBXOAMMBIM
3NEeKTPUYECKMM UCMbITaHUAM KaK Nepes MOHTaXKoM TEM/I0BOM U301ALMMN, TaK U NOC/Ie MOHTa)Ka.

Mpu MOHTaXKe CNyTHUKOB 0coboe BHMMaHME [OMKHO ObiTb O0OpaALLEHO HA OTCYTCTBME TUAPABAMYECKUX
"MeLWwKoB" N NPaBUJIbHYIO CXEMY [IPEHarKa BO BCEX HU3LLMX TOYKaX.

10.9. 3awmTa OT KOPPO3UKM U OKpPaCKa TpybonpoBoaoB

10.9.1. Mpwn TPAHCNOPTUPOBKE arpeCcCMBHbIX BELLECTB 3aLLUTY OT KOPPO3UUN BHYTPEHHEN MOBEPXHOCTU CTa/IbHbIX
TpybonpoBoaoB cnepyet obecneymBaTb C Yy4ETOM XMMWUYECKUX U GU3MYECKUX CBOMCTB BELLECTB, KOHCTPYKLMU U
MaTepmnanos 3leMeHTOB TPyboNpoBOA0B, YCAOBMIA SKCMAYaTALUMM U ApYrMX GAaKTOPOB.

10.9.2. Buag »n cuctemy 3aliuTbl OT KOPPO3UM HAPYKHOW MOBEPXHOCTU TpybonpoBoAoB BbIOMpaAlOT B
33aBMCMMOCTM OT crnocoba M ycnoBUiA UX NPOKNAAKM, XapaKTepa U CTENEHM KOPPO3UMOHHOWM aKTUMBHOCTU BHELUHEMN
cpeabl, CTeNeHN ONacHOCTU 3NEKTPOKOPPO3UN, CBOMCTB M NapamMeTPOB TPAHCMOPTUPYEMbIX BELLECTB B COOTBETCTBUM
c TpeboBaHMamn HA.

10.9.3. B 3aBMCMMOCTM OT CTEMEHWU arpeccMBHOCTU BO3AENCTBMA OKPYKaloWeEN cpedbl 3aWuMTy OT KOpPO3umn
HapY»KHOM NMOBEPXHOCTU HaA3eMHbIX TPybonpoBOAOB CAeAyeT OCYLECTBAATb C UCNONb30BaHUEM METAIMYECKUX U
HEeMETaINIMYECKMX 3aLUMTHbIX MOKPbITUIA B COOTBETCTBUM C TpeboBaHuamm [18] n HA.

10.9.4. Ons 3awmTbl TPy60NPOBOAOB OT NOA3EMHOMN KOPPO3MKU B NPOEKTE MpeayCcMaTpMBalOTCA PELUEHMA MO
obecneyeHunto Nx HaZleKHOM aKcnayaTauum.

10.9.5. PeweHrMe 0 HEOBXOAMMOCTU 3S/NEKTPOXMMUYECKOM 3almTbl MNPUHMMAETCA B COOTBETCTBUM C
TpeboBaHMAMKU HI, Ha OCHOBaHMM KOPPO3UOHHbLIX UCCNEeA0BaHUNA, BbIMOJIHAEMbIX C LIe/IblO BbIABNEHUA Ha y4YacTKax
NPoKAagKu TpybonpoBoA0B 0NAacHOCTU MOYBEHHOW KOPPO3UKN UK KOPPO3UN BYKAAOWMMM TOKaMU.

10.9.6. CucTtemy 31EKTPOXMMMUYECKON 3allMTbl (KaToAHOW, NPOTEKTOPHOM, ApeHaXKHoW) Heobxoanmo
NPOEKTUPOBaATb B COOTBETCTBUU C TpeboBaHuamu HA,.

10.9.7. Npu 6eckaHabHOM NPOKNAAKE NOA3EMHbIX TPYOONPOBOAOB CPeACTBA 3aLLMTbI OT MOYBEHHOW KOPPO3UMn
MU KOPPO3MW, BbI3blBaeMOWN OAYKOAIOWMMN TOKaMK, cnedyeT NPOoeKTMpoBaTb AnA Tpybonposogos 6e3 Tennosow
N30NALNN.

10.9.8. TpybonpoBoabl, TpaHCMOPTUPYIOLWME BELLEeCTBA C TemnepaTypoin Huxke natoc 20 °C u nognexkalmne
TEenJ0BOM M3015ALMUN, CneayeT 3aMLLaTb OT KOPPO3MKM Kak Tpybonposoabl 6e3 Teni08oM U30NALMMN.

10.9.9. Mpu 31eKTPOXMMMYECKON 3awwmTe TpybonpoBOoAOB cAedyeT NpesycMaTpMBaTb W30AMpYloWne
dnaHueBble coeanHenuns (MDC). PasmewatoT UPC cornacHo HA.

10.9.10. [AnAa wm3mepeHUs 3NeKTPOMNOTEHUMANOB AOMNYCKAeTCs WCNOAb30BaTb OTK/OYaloWMe YCTPOMCTBA,
KOHAEeHCcaTOoCOOPHUKM U apyroe ob6opyLoBaHNE M COOPYKEHMUS.

10.9.11. Mpu NPOEKTUPOBAHUN MEPONPUATUMN MO aHTUKOPPO3MOHHOW  3alUUTE  TEXHONOTMYECKUX
TpyboNpoBOAOB KOHCTPYKTMBHbIE PeELIeHUs A0MKHbI obecneynBaTb AOCTYNHOCTb OCMOTPa M BOCCTAHOBIAEHUE
AHTUKOPPO3MOHHbIX MOKPbITUIA.

10.9.12. Ono3HaBaTe/ibHYO OKpacKy TpybonpoBoAoB caeayeT BbiNOAHATbL B COOTBETCTBMM CO CTaHAapTamMu U

HA.
11. TpeboBaHMA K MOHTaXy TpybonpoBoaos

11.1. O6bwume TpeboBaHMA K MOHTaxKy TpybonpoBoaoB

11.1.1. MoHTax TpybonpoBoaoB cneayeT NpPoBOAUTb B COOTBETCTBUMN C TPEOOBAHUAMM HACTOALWEro CTaHAapTa,
naaHom npounssoactea pabot (MMNP) 1 npoexkTom.

MoHTax TpybonpoBOAOB B3PbIBOMNOMKAPOOMNaCHbIX NPOU3BOACTB ¢ 6A0KamM | KaTeropuMm B3pPbIBOOMACHOCTM
cnefyeT, Kak NPaBuIo, OCYLLECTBAATb HA OCHOBE Y3/10BOTO UM MOHTaXHO-6/104HOIrO MmeToAa.
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11.1.2. He pgonyckaeTtca oTcTynaeHue oT npoeKkta u MNP 6e3 npoBeaeHWs cornacoBaHMa B YCTaHOBIEHHOM
nopaakKe.

11.1.3. MNpu MmoOHTaxke TpyboMnpoBOAOB CreAyeT OCYLecTBAATb BXOAHOM KOHTPO/b KayecTBa MaTepuasos,
peTtanei TpybonpoBoAOB M apMaTypbl Ha COOTBETCTBME UX cepTUdMKaTam, cTaHaapTam, TY u apyron TeXHUYECKOoM
[OKYMEHTALMMN, a TaKXKe ONEePALMOHHbIA KOHTPO/Ib KAYeCTBa BbIMNO/HEHHbIX PaboT. Pe3ynbTaTbl BXOAHOMO KOHTPOASA
0OPMAAIOT aKTOM C NPUIOKEHNEM BCEX AOKYMEHTOB, NOATBEPKAAIOLMX KaYeCcTBO U3LeNUA.

11.1.4. OTKNOHEHUE NNHENHbIX Pa3mepoB CO0POYHBIX e4MHUL, TPYHONPOBOAOB HE AO/KHO NPEBLIWATbL +/- 3 MM
Ha 1 m, Ho He bonee +/- 10 Mm Ha BCIO A4J/IMHY, €C/IM B NPOEKTHOM AOKYMEHTaUMKN HET APYTrMX YKasaHUN.

11.1.5. Uspenua n matepmasnbl, Ha KOTOPbIE UCTEKIU PacYeTHble CPOKM XPaHEHUs (KOHCepBaLLMK), YKa3aHHble B
JOKYMEHTaLMM, MoryT ObiTb nepegaHbl B MOHTaX TONbKO MOC/e MPOBEAEHMA PEBU3UMW, YCTPaHEHUA AedeKToB,
NCMbITaHUA U ApYyrnx paboT, obecneunBatowmx UX KAYECTBO M He30NacHOCTb NPUMEHEHWA.

11.1.6. YcnoBua xpaHeHUA U34EANIM U MATEPUANOB AJ1A MOHTaXKa TPybonpoBoA0B AOMKHbI COOTBETCTBOBATb
TpeboBaHMAM TEXHUYECKOM SOKYMEHTALMM.

11.1.7. Echm Tpyby B npoLecce MOHTaXKa paspesatoT Ha HECKO/IbKO YacTel, TO Ha Bce BHOBb 0b6pa3soBaslumecs
YacTM HAHOCAT KNeMMeHWe, COOTBETCTBYIOLLEE KNEMMEHMUIO NePBOHaYabHOM TPyObl.

11.2. MoHTax Tpybonposoaos

11.2.1. Mpu npuvemke B MOHTA)K COOPOYHBbIX eauHuUL, TPyD, 3NeMeHTOB M APYrUX U3LENUNA, BXOAAWMX B
Tpybonposoa, HeEO6X0AMMO BU3yasibHbIM OCMOTPOM (6e3 pas3sbopku) NpPoBepuUTb COOTBETCTBUE UX TpeboBaHUAM
paboyeit AOKYMEHTALMN U KOMIMIEKTHOCTH.

11.2.2. He ponyckaetca MOHTa)K COOPOYHbIX eauHul, Tpyb, AeTaneil, APYrux W3L4eNINA, 3arpasHeHHbIX,
NoBpeXAEHHbIX KOppo3uen, 4ePopPMUPOBAHHbIX, C MOBPEKAEHHBIMU 3aLWMUTHBIMM NOKPbLITUAMM.

11.2.3. CneunanbHble BWUAbl OYUCTKM BHYTPEHHUX MOBEpPXHOCTel Tpybonposoaos (obesxupusaHue,
TpaB/ieHUE), eCIN HeT APYIUX YKasaHuii B paboyeir AOKYMEHTALUKN, MOTYT BbIMOJAHATLCA MOCAE MOHTaXa B Nepuos,
NyCKOHaNaAo4HbIX paboT.

11.2.4. TpybonpoBoabl AOMYCKAETCA MPUCOEAUHATb TONbKO K 3aKpenieHHOMY B MPOEKTHOM MOJ/I0XKEHUU
obopyaosaHuio. CoeamHATb Tpybonposoabl ¢ obopyaoBaHvem cneayeT 6e3 nepekoca W AOMNOJHUTENLHOIO
HaTAXeHWA. HenoasuKHble 0nopbl NPUKPENAAIOT K ONOPHbIM KOHCTPYKLMAM Nocae coeamHeHus Tpybonposoaos ¢
obopygoBaHuem.

11.2.5. Npwn cbopke TpybonpoBoAOB NOA CBAPKY HE AOMYCKAETCA Harpy3Ka Ha CBAPHOW CTbIK A0 €ro noJiHoro
OCTbIBaHMA MOC/e CBaPKMN U TEpMO0bpaboTKu (ecnm oHa Heobxoamma).

11.2.6. PaccTosHWE OT NONEPEeYHOro CBapHOro CoeAMHEHMA A0 Kpas Onopbl AW NOABECKM A0MKHO 0becneynTb
npuv He0HXOANMOCTM BO3MOMKHOCTb €ro TepMoobpaboTKM 1 KOHTPOAA.

11.2.7. BBapKa WTyLepoB, 606bIweK, MydT M Apyrvx AeTanel B MeCTax PacrnooXKeHMA CBAPHbIX LBOB B FHyTble
W WTamMNoBaHHblE AeTanu TpybonpoBoAOB He AOMYyCKaeTcsA.

B 060CHOBAHHbIX C/ly4Yasx B FHyTble M LWUTaMMOBaHHblE AeTanu TpybonpoBoAoB AONYCKAETCA BBAapKa OAHOro
LWITYLepa BHYTPEHHUM AnaMeTpom He 6onee 25 mm.

11.2.8. MNepepn, ycTaHOBKOW COOPOYHBbIX eanHuL, TpybonpoBoaoB B NMPOEKTHOE MOJIOXKEHME ralikm Ha 6onTax
(wnunbkax) praHUEBLIX COEANHEHUIA O0/MKHbI BbITb 3aTAHYTbI, CBAPHbIE CTbIKW 3aBapeHbl (Npy HEOBX0AMMOCTM -
Tepmoo6paboTaHbl) M NPOKOHTPO/IMPOBaHbI B COOTBETCTBUM C TPEeBOBaHUAMM paboyeit JOKYMEHTaLNN.

11.3. OTKNOHEHME OT NepneHaUKYAAPHOCTU

11.3.1. OTKNOHEHWe OT NepneHANKYNAPHOCTU YNIOTHUTEIbHOM NOBEPXHOCTU dAaHLA K ocu TPYyObl uan aetanm
He [L0/1XKHO NpeBbIWaTh BE/IMYMH, NPpUBEAEHHbIX B Tabanue 11.1.

Tabnnua 11.1
OTKNOHEHME OT NeprneHAMKYAAPHOCTA K OCU YNIOTHUTE/IbHOM NOBEPXHOCTU daHLa

B munanmetpax

OvameTp Tpy6bI (geTanm) | OTKNOHeHME
Ot 25 po 60 0,15
0160 go 160 0,25
O1 160 po 400 0,35
Ot 400 po 750 0,5




Cs. 750 0,6

11.3.2. HecoocHOCTb YNNOTHUTENbHbIX MOBEPXHOCTEN conpAraemblx ¢AaHUEB He A[O0MKHA NPEBbIWATb
YABOEHHOTO OTKNOHEHWA, YKA3aHHOTO B TabaunLe; Npyn 3TOM 3330p A0/XKEH ObITb OAMHAKOBLIM MO BCEN OKPYKHOCTU U
COOTBETCTBOBATb TOJILLMHE NPOKNAOKM.

11.3.3. Mpwu cbopKe dnaHUEBLIX COEAMHEHUN CneayeT BbINOAHATb TpeboBaHMA 6.2.12.

He ponyckaeTca BblpaBHMBaHME NePEKOCOB GNAHLLEBbLIX COEAMHEHUIN HATAXKeHMEeM BONTOB (LWNMAEK), a TaKkKe
npPUMeHeHNeM KANHOBbIX MPOKNAA0K.

11.3.4. MoHTax TpybonpoBoAa paspeLlaeTcsa TO/bKO Nocae YCTaHOBKMU U 3aKpenaeHna ONOPHbIX KOHCTPYKLUMIA
M NoABECOK B COOTBETCTBUU C TpeboBaHMAMM npoekTa. COopoYHble eaAnHULbI U y31bl TPYOONPOBOAOB A0/XKHbI ObITh
Y/IOXKeHbl HE MEeHee YeM Ha ABe Onopbl (MK 3aKpenieHbl Ha AByX NOABECKAX) C 3aLLMUTON UX OT OMNPOKUAbIBAHMA UIN
pa3soporTa.

11.3.5. PacctoaHuMe oT ¢naHua apmaTtypbl mam naHUa KOMMEHCAToOpa A0 Onopbl, MOABECKM, CTEHbl,
NneperopoaKm Uan NepekpbITUA JONKHO BbITb JOCTAaTOYHOE A4 06CNyKMBAHNA GAaHLLEBOTO COEANHEHMS.

11.3.6. B mecTax pacrnonioxeHus nsmeputesibHbIX guadparm BMECTO HUX MPU MOHTAXKe A0MYCKAeTCs BPEMEHHO
YCTaHaBAMBATb MOHTa)Hble KO/bLa B cooTBeTcTBum ¢ HA.

11.3.7. ApmaTtypa, umeroLLan MexaHUYeCKUin NN SIEKTPUYECKUIN NPpUBOA, A0 Nnepenaydn ee B MOHTaX [A0/IKHA
NpoxoauTb NPoBepKy paboTtocnocobHOCTN NpUBOAa.

11.3.8. lonoxeHne Kopnyca apmaTypbl B MPOCTPAaHCTBE OTHOCUTE/IbHO HaMpaB/ieHUA MNOTOKa cpeapl U
pacnonoXKeHue ocel WTYpBaaoB oNpeaenArnTCA MPOEKTOM.

11.3.9. TpybonpoBogHYO apmaTypy cneayeT MOHTMPOBATb B 3aKPbITOM COCTOSHUMMU. PasbeMHble U CBapHble
coeaMHeHMA apMaTypbl AONXKHbI OblTb BbINONHEHbI 6€3 HaTAXKeHMA Tpybonposoaa. Bo Bpema cBapKM NpuBapHON
apMaTypbl ee 3aTBOP HEOOXOAMMO MOTHOCTbIO OTKPbITb, YTOObI NPEAOTBPATUTL 3aKNMHMBAHUE €ro NPU HarpeBaHUn
Kopnyca. Ecnv cBapka npoussoauTca 6€3 nogxknafHbIX KoMew, apmMaTypy NO OKOHYaHUM CBapKM MOXKHO 3aKpbITb
TO/IbKO MOC/E OYNCTKM ee BHYTPEHHUX NONOCTEMN.

11.3.10. XonogHblit Hatar Tpyb6onpoBoA0B MOXKHO NPOBOAMTL NOC/E BbIMNONHEHUSA BCEX CBAPHbIX COEANHEHWM
(33 MCKNtOUYEHMEM 3aMbIKAOWErO), OKOHYATE/NIbHOTO 3aKpPEenseHus HEemnoABMMKHbIX OMop Ha KOHLAX Yy4acTKa,
nog/iexallero Xo/04HOMY HaTAry, a TaKXKe noc/ie TepmMmyeckolt 06paboTku (Npm Heo6XoANMMOCTHM ee NPoBeAEHMA) U
KOHTPO/A KayecTBa CBAPHbIX COEAUHEHWUI, Pacro/IOKEHHbIX Ha BCeW AJIMHE y4acTKa, HAa KOTOPOM Heobxoaumo
NPOW3BECTU XONOAHbI HaTAT.

11.3.11. OceBble KOMMNEHCATOPbI CieAyeT yCTaHaB/AMBATb COOCHO ¢ Tpybonposogamu.

JonycKkaemble OTKJOHEHWUS OT NMPOEKTHOIO MOJIOXKEHUA NPUCOEANHUTENbHbBIX NaTPYOKOB KOMMNEHCATOPOB Npu
WX YCTAHOBKE M CBapKe A0/KHbl COOTBETCTBOBATb AOKYMEHTALMM HA KOMMNEHCATOPbI.

11.3.12. Mpun ycTaHOBKE KOMMEHCATOPOB HaMpaB/ieHWe CTPesikM Ha Koprnyce AO/KHO COoBMnagatb C
HanpaB/ieHMEM ABUKEHUA BeLLeCcTBa B Tpybonposose.

11.3.13. Mpn MOHTa*kKe KOMMNEHCATOPOB AO/XKHbl WCKAOYATLCA CKPYYMBAIOWME HArPy3KM OTHOCUTENbHO
NPOAO0/IbHON OCU M NPOBMCAHNE UX NOA AENCTBUEM COOCTBEHHOM MacChl M MacCbl MPUMbIKAOLWMX TPY6ONPOBOAOB, a
TaKXe A0JIKHa obecneymBaTbCA 3alLMTA TMOKOrO 3/1eMeHTa OT MEXaHMYECKUX MOBPEKAEHUN W OT NonagaHua UCKP
npu cBapke.

11.3.14. MOHTaXKHYI0 OAUHY CUIbPOHHDBIX, IMH30BbIX U CalbHUKOBbLIX KOMNEHCATOPOB NPUHMMAIOT C YYETOM
NonNpaBoOK HAa TemMnepaTypy Hapy*KHOro BO34yXa NPU MOHTAKe.

11.3.15. KomneHcaTopbl cnegyet pacTarMBaTb A0 MOHTAXXHOM OJ/IMHbI C MOMOLLBIO MPUCNOCOBNEHUI,
npeayCMOTPEHHbIX KOHCTPYKLMEN KOMMNEHCATOPA, AN HAaTAXKHbIMM MOHTaXKHbIMW YCTPOMUCTBaMMU. PacTaXKKy (cxKaTue)
KOMnNeHcaTopoB 0pOPMAAIOT aKTOM.

11.3.16. Mpyn MOHTaXKe CaNbHMKOBbLIX KOMMEHCAaTOPOB obecneynBatoT cBObOAHOE NepemeLLeHNe NOABUMKHbIX
YyacTel 1 COXPaHHOCTb HabUBKM.

11.3.17. CBapHoe coepuHeHue, nepen, CBapKOW KOTOPOro creayeT MPOBOAMTL PACTAMKY KOMMEHCATOpa,
OO/IKHO ObITb yKa3aHo B pabouyeit AOKyMeHTauuu. Bo M3berkaHMe CHUMKEHMA KOMMEHCAUMOHHOWM CnocobHOCTM
KOMMNeHcaTopa v ero nepekoca caeayeT UCMNoJib30BaTb COeANHEHME, PACMOJIOKEHHOE Ha PaccToAHUM He meHee 20DN
OT OCM CUMMETPUUN KOMMEHcaTopa.

11.3.18. JlMH30Bble, CUIbPOHHbIE U CaNlbHMKOBblIE KOMMNEHCATOpbl c/AedyeT yCTaHaB/iMBaTb B COOPOYHbLIX
eauHMLAX U 610Kax KOMMYHMKaLMIA NPW UX YKPYNHEHHOM cOOpKe, MPUMEHAA NPU 3TOM AONOJHUTENbHbIE KECTKOCTU
ANA NpefoxpaHeHna KOMMNEHCaToOpoB OT AedopmaLMm U OT NOBPEXAEHMA BO BPEMA TPAHCNOPTUPOBKK, NOAbEMA U
YCTaHOBKM. [10 OKOHYaHMM MOHTaXKa BPEMEHHO YCTAHOB/IEHHble EeCTKOCTM YAANAIOT.

11.3.19. OTKNOHEHME TPY6ONPOBOAOB OT BEPTUKAAM (€C/IM HET YKa3aHMI B NPOEKTe) He AO/IXKHO npeBbllaTh 2
MM Ha 1 m anuHbl Tpybonposoaa.
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11.3.20. Mpwn MOHTa)Ke BepPTUKa/bHbIX y4acTKoB TpybonpoBoaoB B pabouelt AOKYMEHTAUMM AO0MKHbI ObITb
npeaycMOTPEHbI MepPbI, UCKAOYatoLWMe BO3MOXKHOCTb CKaThsA KOMMNEHCATOPOB NoA, AeACTBMEM MACChl BEPTUKANbHOTO
y4yacTka Tpybonposoaa.

11.3.21. OkoHYaTenbHoOe 3aKpenseHne TpybonpoBOAOB B KarKAoM TemnepaTypHOM 6/i0Ke npu yKaaake Ha
3CTaKagax, B KAHaax UM B NOTKAX AOMKHO MPOBOAUTLCA, HAUMHAA OT HEMOABUXKHbIX OMOp.

11.3.22. TpybonpoBoabl, MNepecekalowme KenesHo4OpPOXKHble MyTWM, aBToAO0pPOrM, npoesapl M Apyrue
WHXXEeHEepPHble COOPYXKeHUA, cieyeT MOHTMPOBATb MNOC/E COrNacoBaHNA NPOKNAAKM B YCTAaHOB/IEHHOM NOPALKe.

11.3.23. AHTUKOPPO3MOHHYIO 3aLUUTY U TEMJIOBYHO M30AALMI0 TPYOONPOBOAOB A0 YCTaHOBKM MX B MPOEKTHOe
NoNOXKEeHWe [AOMYCKAeTcA BbINOAHATL C ycnoBMem obecrneyeHUs COXPAaHHOCTM 3aWMTHOFO MOKPbITUA MpuU
NpPOun3BOACTBE MOCAEAYIOLMX MOHTAXKHbIX PaboT.

11.4. OcobeHHOCTU MOHTaXa TpyboNpoBOAOB C HOMMHA/bHBIM AaBneHnem cabiwe 10 MMa (100 krc/cm?)

11.4.1. C60pOoYHbIE €ANHMLBI U AeTanu TpybonpoBoaoB A0JKHbI cooTBeTcTBoBaTh FOCT 22790 u gpyron HA.
Mpy npuemKe B MOHTaXK TPy6ONPOBOAOB U APYIUX U3LENNNA CleayeT NPoBepATb:

- pe3bboBble NPUCOEANHUTENBHDBIE KOHUbI TPYD, AeTanein u apmaTtypbl - NPOKPYYMBAHUEM AeTanen, Hanpumep
dnaHues;

- pe3bby WNnAeK - NPOKPYyYMBaHNEM Faek;

- TeOMeTpUYecKMe pasmepbl NPUCOEUHUTENBbHbIX KOHLOB Tpyb M coeauMHUTENbHbIX AeTanein, apmaTypbl,
dnaHues, MydT, KpenesKHbIX AeTasen U NPOKIaZA0K B KOINMYECTBE 2% OT KaXKaoM NapTun, HO HE MeHee 2 LUTYK;

- COOTBETCTBME KO/MYecTBa TPyb, coeAnHUTENbHbIX AeTanei, ¢paaHueBs, NH3, MydT, apmaTypbl, KpenexHbIx
feTanein u NPOKNAA0K KONMYECTBY, YKAa3aHHOMY A8 STUX MapTUiA B CONPOBOAUTENBHOM AOKYMEHTALUMN.

ApmaTypa, WCNONHUTENbHbIE  MEXaHU3Mbl, MNPUMEHAEMble B CXeMe KOHTPOAA, YNpaBieHMA WU
NPOTUBOABAPUINHOM 3aLUNUTbI TEXHOJIOTMYECKUX NPOLLECCOB, Nepes, YCTAHOBKOW AO0MXHbl NPOXOAUTb UCMbITaHWUA Ha
NPOYHOCTb U MJIOTHOCTb OCHOBHbIX AETaNell U CBAPHbIX LIBOB, rePMETUYHOCTb OTHOCUTENIbHO BHELLIHEN cpenpl,
repMeTUYHOCTb 3aTBOPa U PYHKUMOHUpPOBaHME C 0GOPMAEHMEM aKTOB MM C 3aNUCbIO B MAcNopTe, }KypHane.

TpeboBaHMA K 04YMCTKE, CMa3Ke, cbOpKe, COOCHOCTU M 3a30pam B PasbeMHbIX CoeaMHeHUAX TpybonposoaoB
YCTaHaB/MBAOTCA B MPOEKTHOMN NN B HOPMATUBHO-TEXHMYECKOWN AOKYMEHTALMMN.

He ponyckaeTca ycTpaHATb 33a30pbl, HEMAPANNENbHOCTU UM HECOOCHOCTU MeXKAY COOPOYHBIMKU eanHULAMM
AN AeTanaMm NyTem HaTaxKeHMa TpybonpoBoaos.

11.4.2. KpenexXHble AeTann A0NXKHbl 6biTb O4HON MAPTUM U AOMMKHBI ObITb 3aTAHYTbI C NOMOLLBIO YCTPOMCTB,
obecneymBatoLLMX KOHTPOIb YCUAUS HaTAKeHUS. [opAaaoK COOPKU COeANHEHUI U KOHTPOA YCUIUIA 3aTAKKM A0/KEH
6bITb NPUHAT U3 HOPMATUBHOWN AOKYMEHTALUMN.

11.4.3. B cobpaHHOM $IaHLLEBOM COEAMHEHUN LINUABKM O/KHbI BbICTYNATb U3 FAEK HE MEHEee YeM Ha OAMH
war pe3bbbl.

He ponyckaeTca ycTaHOBKa wWwakb mexay dnaHuamu v raikamu. Mpu HasepHyTom dnaHue pe3bboBas YacTb
npUcoeamMHUTENBbHOTO KOHLA TPYyObl A0/1KHA BbICTYNaTb OT TOpLA ¢aaHLa HAa O4MH LWar pe3bbbl.

11.4.4. PacctosiHMe mexay ¢naHueBbiMM, pe3bbOBbIMU COEAUHEHUMAMM U  OTBEPCTUAMM B CTEHAX,
neperopoaKax, NepekpbITUAX U APYIrUX CTPOUTENbHbBIX KOHCTPYKLMAX c/ieayeT NPUHMMATb C Y4ETOM BO3MOXKHOCTU
cH60pKM 1 pa3bopKKn coegMHEHNS C NPUMEHEHNEM MEXAHU3NPOBAHHOIO MHCTPYMEHTa, Npu 3Tom gasa Tpybonposoaos
C HOMMHaNbHbIM AnameTpom DN <= 65 ykaszaHHOe paccToaHne npuHMmMmaroT He meHee 300 mm 1 He meHee 600 mm -
onsa Tpybonposoga OOJIBIIIETO AvameTpa.

11.5. [loKymeHTauMa M MapKMpoBKa TPybonpoBOAOB MAM COOPOYHbIX €AMHWUL, NOCTAaBAAEMbIX 3aBOLAMM-
N3roToBUTENAMM

11.5.1. Kaxapih Tpybonposoa uau cbopoyHana eauHMLA MNOCTaBAAETCA 3aKasumKy CcOo cieaylolen
OOKyMeHTauuen:

- cbOpPOYUHbIN YepTeK TpybonpoBoaa UaM cOOPOYHOM eANHULBI B ABYX IK3EMNAAPAX;

- NacnopT Ha cOopPOYHblE eANHULbI CTA/IbHBIX TPYHONPOBOAOB KOMMAEKTHbIX TPYOONPOBOAHbIX IMHUI (1 3K3.);

- MAacnopTa Ha apmaTypy 1 AeTanum TpybonpoBoaa, KpenexkHble AeTann U ynaoTHeHua (1 aK3.);

- CBeAeHWNA 0 NOATBEPKAEHNN COOTBETCTBMA (NpU HeobxoammocTu) (1 3Ks.);

- BELOMOCTb Ha YNaKOBKY (KOMMNNEKTOBOYHAs BEAOMOCTb) B O4HOM 3K3EMMAPE;

- YNaKOBOYHbIM IUCT B TPEX IK3EMNAAPAX, U3 KOTOPbIX OAWH SK3EMNAAP OTNPABAAETCA NOYTOM, OANH 3K3EeMNAAP
NOMEeLLAIOT B YNAKOBOYHOM fALLMKE, OAMH IK3EMMNAP - HA YTAKOBOYHOM ALLMKE.

11.5.2. C60poYHble eanHULbI U3 HeprKaBetowmx ctanen u ctaam 2004 mapKupytoTcs APKOW HEeCMblBaeMOoM
Kpackoit.

11.5.3. C6opouHble egmMHULbI U3 CTaNel, Kpome HepKaBetoLei 1 ctanm 20H04, mapKMpyoT KnemMeHnem.

11.5.4. MapKMpOBKY cieayeT HAHOCUTb HA PAcCTOAHMKN He meHee 200 MM OT OA4HOIO U3 NPUCOEANHUTENBHbIX
KOHLOB Tpybbl, C yKasaHMeM B umcautene wWndpa TEXHONOrMYECKON YCTaHOBKK, B 3HAMeHaTese - Wwudpa ANHUK
Tpybonposoga. MapkuposaTb HagnexuT wpmudtom B cootseTcTBuM ¢ HA.
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11.5.5. Cxema MapKUPOBKM COOPOYHbIX eAUHMUL, AO0/KHA ObiTb eguHOM Ans Bcex TpybonpoBoaos B
TEXHOJIOrMYECKOWN CXEME MU MPOEKTE.

MecTa MapKUpoBKM 06BOAAT APKOM HECMbIBAEMOI KPAacKOM 1 NOKPbIBAOT OeCcUBETHbIM J1aKOM.

11.5.6. [letann 1 apmatypa, He Boweawmne B COOPOYHbIE eAMHWULbI, MAaPKUPYIOT HEeCMbIBaeMOM KpPacKoW
HOMepOoM TPYb6ONPOBOAHOM IMHUN MO MOHTAXXHOM crneundpurKkaumnm.

11.5.7. Kaxpoe ynakoBoyHoe mMecTo Tpyb, MocTaBAfAEMbIX METPAXKOM W BXOAALLMX B MOCTaBOYHbIA 60K,
MapKMpYyOT C YKasaHMEM HOMepa TEXHOJ/IOMYECKOM YCTAHOBKM, HOMepa MOoCTaBovyHOro 6s10Kka, Homepa
TpybonpoBoAHON NMHMK N ByKBbl "T". BUPKN C MapPKMPOBKOM, HAHECEHHOM yaapHbIM cnocobom, Kpenar ¢ oboux
KOHLLOB YNAKOBKM.

11.5.8. Ha KaxKaoM rpy3oBomM mMecTe MAapKMPOBKY HAaHOCAT Ha APJ/IbIKax MW HEMNOCPEACTBEHHO Ha TOPLLEBbIX U
H6OKOBbIX CTEHKAX ALLMKOB APKOM HECMbIBAEMOW KPacKOW C yKasaHMeM HOMepa rpy30BOro MecTa, YMCia rpy30BbiX
MecCT B AaHHOW TPybOMnpoBOAHON NWHWW, NOAyYaTeNs U ero afapeca, OTNPaBUTENA M ero agpeca, maccol (HeTTo,
6pyTTO), rabapuUTHbIX Pa3sMepoB FPY30BOro MecTa, MaHWMNYASLMOHHbIX 3HakoB ("Bepx", "He KaHTOBaTb", "mecTo
cTponosku", "ueHTp macc").

11.5.9. C karkgow TpybonpoBOAHOM AMHWEN NOTPebUTeNt0 HaNpaBAseTCs cieayrolas TexHuyecKas
[OKYMeHTauma:

- nacnopT TpybonpoBoaa;

- cBeAeHus o Tpybax un aetansax Tpybonposoaa;

- CBEEHUSA O CBAPHbIX COEANHEHUSAX;

- NepeyYyeHb apmaTypbl, BXogALLel B COOPOYHbIE e4ANHULbI CTaNIbHbIX KOMMAEKTHbIX TEXHOIOFMYECKUX IMHWIA;

- aKT rMAPaBANYECKOro UCMbITaHMA COOPOUHbIX eaAMHUL,

- aKT PEBU3UKN N UCMbITAHMA apMaTypbl;

- cneundukaums;

- 3aKNt0YEHME.

dopmbl fOKYMeHTauum npmseaeHsbl B MpunoxkeHmnax M un H.

12. TpeboBaHMA K CBapKe U TepMuyeckoit obpaboTke

12.1. CapkKa

12.1.1. Mpn U3roToBAEHUU, MOHTAXKE U PEMOHTE TPYO6ONPOBOAOB N UX 3N1EMEHTOB A0MYCKAETCA NPUMEHEHME
BCEX MPOMBILLNEHHbBIX METOLOB CBapKM, 0becneynBatowmx HeEOBX0AMMYO SKCNIYaTaUNMOHHYIO HAAEXKHOCTb CBAPHbIX
COeaMHEHN.

12.1.2. TasoBasa (aueTUNEHOKUC/NOPOAHAs) CBapKka AONycKkaeTca Aana  Tpyd W3 yrnepoauctbiXx W
HM3KOJIerMpoBaHHbIX Henoaxkanusawowmxca cranei (171C, 09M2C u ap.) ¢ ycnoBHbiMm auametrpom go 80 mm u
TONLMHOM CTeHKM He 6onee 3,5 mm npu gasneHun ao 10 MMa (100 krc/cm?).

12.1.3. Ta30Ban CBapKa CTbIKOB M3 HMU3KONErMPOBaHHbIX 3aKa/MBalowWmMxca cranei (15XM, 12X1IMo w gp.)
[ONYCKAeTCs NPU MOHTaXKe U pemMoHTe Tpyb ¢ HoMUHaNbHbIM anameTpom DN <= 40 1 TONWMHON CTEHKM He Bonee 5
MM npu gasneHun ao 10 MMa (100 krc/cm?).

12.1.4. CBapKa Tpy60onpoBoA0B M UX 3/1EMEHTOB A0/I}KHA MPOBOANTLCA B COOTBETCTBMM € TpeboBaHuamu TY Ha
M3roToBNEHWNE, MPOU3BOLACTBEHHbIX UHCTPYKLMIA UAN TEXHONOMMYECKON OOKYMEHTALMN, copepKallen yKasaHma no
NPUMEHEHMNIO KOHKPETHbIX MPUCAA0YHbIX MaTepuanos, GAOCOB M 3aWMTHbIX ra30B, MO MpenBapuUTeNibHOMY U
CONYTCTBYOLLEMY NOAOMPEBY, NO TEXHONOTUN CBAPKU U TEPMUYECKOK 06paboTKM, BUAAM M 06bemy KOHTpoOAA.

12.1.5. K npowu3BoacTBy CBapoO4HbiX PaboT, BKAOYAA MPUXBATKY W MNPUBAPKY BPEMEHHbIX KpenaeHwui,
[OMNYCKaTCA CBapLLMKKN, aTTeCTOBaHHble B COOTBETCTBMMU C AENCTBYOWMMKU [paBuaaMm aTTecTaummn CBapLLUKOB U
cneumnanmncToB CBapO4YHOro NPoM3BoOACTBa M UMEIOLLME COOTBETCTBYOLEe YAOCTOBEPEHUE CBAPLLMKA YCTaHOBAEHHOrO
obpasua. Mpn 3TOM CBaAPLMKM MOryT ObiTb AONYLLEHbl K TEM BWMAAM CBAPOYHbIX PaboT, KOTOpble yKasaHbl B UX
YA40CTOBEPEHUAX.

12.1.6. PykoBoacTBO paboTamm no cbopke, cBapKe, Tepmuyeckoin o6paboTke M KOHTPONIO KayecTBa CBapHbIX
COeaAMHEHWI A0/IKHbI OCYLLECTBAATb UHKEHEPHO-TEXHUYECKME PABOTHUKM, UMEIOLLME CNELNANbHYIO TEXHUYECKYHO
NOArOTOBKY, W3y4MBLUME HACTOAWMMA cTaHgapTt, P, TexHonornuyeckme npoueccbl U apyryto HO u npowepwme
aTTecraumio.

12.1.7. Ona ceBapku TpybOMpoOBOAOB M WX 3NEMEHTOB AOJ/IKHbI NPUMEHATBCA CAeAylolWMe CBapOYHble
marepuanbl:

- 9N1eKTpoabl NOKpbITble meTananyeckme no NOCT 9466, NOCT 9467, TOCT 10052 nan TY Ha m3rotosaeHue um
NOCTaBKY KOHKPETHOW MapKK1 3/1eKTPOA0B;

- a/leKTpoabl Bonbdpamosble cBapoyHbie no FOCT 23949;

- NPOBOJIOKA CTasibHaA ceBapoyHaa no NOCT 2246 nan TY Ha KOHKPETHYIO MApKy NPOBOJIOKY;



- aproH ras3oobpasHsbiii no FOCT 10157 (BbicLlero 1 NepBoro copTos);

- AnoKeua yrnepoaa (yrnekucnbiit ras) no FOCT 8050 (mapKa cBapoyuHas);

- ¢nroc cBapoYHbI nnasaeHbliid no FOCT 9087 unum TY Ha NOCTaBKY KOHKPETHOW MapKu;

- KMcnopog, razoobpasHblii TexHuydeckuin no FOCT 5583;

- aLLeTU/IeH PacTBOPEHHbIN M ra3oobpasHbIi TexHuyecknii no NOCT 5457.

12.1.8. CBapouHble maTepuanbl OONKHblI ObiTb aTTecToBaHbl, MMeTb cepTUdMKaTbl U yAOBAETBOPATb
TpeboBaHMAM CTaHZapPTOB Uan TY.

12.1.9. Mpu oTCyTCTBUM CEPTUPMKATOB CBAPOUHbIE MATEPUanbl AOMYCKAeTCA WMCNONAb30BaTb TOJIbKO Mocnae
NPOBEPKN XMMUYECKOTO COCTaBa M MEXaHUYECKMX CBOMCTB Hamn/iaB/feHHOro MeTasia Ha COOTBETCTBUE TpeboBaHMAM
CTaHaapToB uan TY.

12.1.10. Mpu nonyyeHUM HeyaOBNETBOPUTENbHbIX PEe3y/bTaToOB MO KaKoMy-1Mbo BUAY WCMbITaHUA WK
XMMMUYECKOMY aHaNN3y Pa3peLlatoTcs MOBTOPHbIE UCNbITaHUA. VX NpoBOAAT Ha YABOEHHOM YMcie 06pasLoB Mo TemM
BUAAM UCMbITaHUIA, KOTOPbIE Aa/IN HEYA0BAETBOPUTE IbHbIE pe3ynbTaTbl. ECAIM NpU NOBTOPHbIX UCMbITAHUAX NOAYYEHbI
HeyAO0BNEeTBOPUTENbHbIE pe3y/bTaTbl Aa*Ke No OAHOMY U3 BUAOB, BCIO NAPTUIO CBAapPOUYHbIX MaTepManoB BpaKytoT.

12.1.11. AnA ayCTEHMTHbIX CBAPOYHbIX MaTepManos, NpeaHasHaAYeHHbIX 414 CBapKU coegMHEHUI, paboTaloLWwmx
npu temnepatype 450 °C v Bbilwe, HEO6X0AMMO NPOBOAUTL KOHTPOJIb KOIMYecTBa GpeppuUTHOMN ¢pasbl B COOTBETCTBUN C
TpeboBaHmamu FOCT 9466, FOCT 2246. CoaepaHue beppuTHoOM ¢pasbl B HanaaBJIeHHOM MeTasie AOJIKHO ObiTb He
6onee 6%.

12.1.12. CeapouHble MmaTepuanbl, MNpPeAHa3sHa4YeHHble A5 CBAPKM COEAMHEHUA U3 MEePUTHbIX
XPOMOMOAMBAeHOBbIX CTanen, paboTalolmx B BOAOPOACOAEPKALMX cpeaax npu TemnepaTtype Bbiwe 200 °C, A0NKHbI
obecneunBaTb CofepKaHME XPOMa B Ham/iaB/AEHHOM MeTanle He MeHee MWHUMaAbHOFO COAEep)KaHWUs Xpoma B
CBapMBaeMOW CTanu, yCTAaHOBNEHHOIo TpeboBaHMAMMK CTaHAaPTOB, TY AN NpPOoEeKTa.

12.1.13. Mpwu Hannuum TpeboBaHM MO CTOMKOCTU CBAPHbIX COEANHEHWIN NPOTUB MEXKPUCTAIZIMTHOM KOPPO3UK
ayCTEHUTHbIE CBAapPOYHbIe MaTepuasibl He0bXoAMMO MCMbITbIBaTbL B cooTBeTcTBUM ¢ TOCT 6032.

12.1.14. Twnbl, KOHCTPYKTUBHbIE 3/IEMEHTbl MNOArOTOBAEHHbLIX KPOMOK W CBapHbIX LWBOB 4OJ/IKHbI
cootBeTcTBOBaTL FOCT 16037, FOCT 22790 nan gpyron HA.

12.1.15. Pe3Ky Tpyb M NoAroToBKY KPOMOK MoOJ, CBapKy HeobxoAumo NpoBOAUTb MeXaHMUYECKMM Crocobom.
JonycKkaeTcs NnpMmeHeHWe rasoBoli pesku ansa Tpyb U3 yrnepoamcTbiX, HU3KONETMPOBAHHbIX U TEM/0YCTONYMBbLIX
CTanemn, a TakKe BO3AYyLIHO-AYroBOM M NNa3MeHHOM pe3kn ansa Tpyb ns Bcex MmapokK ctanei. Mpu orHeBol peske Tpyb
[0NKeH BbITb NpeAycMOTPEH NPUMYCK Ha MeXaHUYecKyto 06paboTKy.

12.1.16. TasoBylo, BO3AYLWHO-AYrOBYHO M MNA3MEHHYIO pe3Ky Tpyb M3 3aKa/NMBaOWMXCA TENI0YCTOMYMBbLIX
cTanen HeobxoAMMO NPOBOANTL C NpeaBapuUTeNbHbiM nogorpesom ot 200 ao 250 °C U meaNeHHbIM OXNaXKaAeHUEM
noA, CI0em TEN/IOU30NALNMN.

12.1.17. Mocne orHeBon pe3kn Tpyb M3 3aKaNMBAIOLLMXCA TEMNI0YCTOMUMBBLIX CTasiei NoAroTOBAEHHbIE Noj,
CBapKy KPOMKM A0MKHbI BbITb MPOKOHTPO/IMPOBAHbI KaNUANAPHON UAU MArHUTOMOPOLIKOBOWN AedeKToCcKonuen uam
TpasneHnem. O6HapyKeHHble TPELWMHbI YAANAT NyTeM gasbHenlw el MexaHNYeCcKoi 3a4MCTKOM BCel NOBEPXHOCTH
KPOMKM.

12.1.18. OTKNOHEHME C OT NEPNEHAUKYAAPHOCTM NOArOTOBAEHHbIX NOJ CBapPKY TOPLLOB K OCU TPybbl (pUCYHOK
12.1), usmepeHHOEe HaNOMKeHUEM YrojibHMKa Ha 6a30BYyl0 MOBEPXHOCTb AJMHOW He MeHee 100 MM, He [O/IKHO
NpeBbIWATb CNeAyHOLWMX BE/IMYUH:

0,5 mm - gna DN <= 65;

1,0 mm - gna DN ceblwe 65 go 125 BKkAOUNTENBHO;

1,5 mm - gna DN cebiwe 125 go 500 sBkAtouUnTENBHO;

2,0 mm - gna DN > 500.

™

PucyHok 12.1

12.1.19. C6bopka cTbikoB Tpyb nopa CBapKy AOO/KHA MPOBOAUTLCA C MCMOJ/b30BaHMEM LLEHTPOBOYHbIX
npucnocobaeHmin, obecneumsatowmx Tpebyemyto COOCHOCTb CTbIKYeMbIX TPyO M paBHOMEPHbLIN 3a30p MO Bcel
OKPYKHOCTM CTblKa C NMOMOLLbIO MPUXBATOK WM BPEMEHHbIX TEXHOJ/IOTMYECKUX KpenieHWin, npuBapmMBaemblX Ha
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pacctoaHmm 50 - 70 mm OT Topua Tpyo.

TexHoNOrM4yecKkme KpenneHmaA A0KHbI 6bITb U3roTOBAEHBI U3 CTa/IM TOTO XKe KNacca, YTO U CBapMBaeMble Tpybbl.
Mpn cbopKe CTbIKOB M3 3aKANMBAIOLLMXCA TEMNOYCTOMYMBLIX CTafelt TEXHONOFMYECKMEe KpenaeHus Mmoryt 6biTb
W3roTOBNEHbI U3 YINEPOANUCTbIX CTaNEN.

12.1.20. Mpun cbOpKe CTbIKOB U3 AYCTEHWUTHbLIX CTasel C TONLMHON CTeHKU Tpybbl meHee 8 MM, K CBapHbIM
COEAMHEHMAM KOTOPbIX NPeabABAAOTCA TPebOBaHMA CTOMKOCTM K MEXKPWUCTA/ZITHON KOppo3uK, MNpuBapKa
TEXHONIOTUYECKUX KPENIEHNI He pa3peLlaeTca.

12.1.21. Mpwn cbopKe Tpyb M APYrUX 31E€MEHTOB C NPOAOAbHLIMU WBAaMWN NocieaHNe AOKHbI 6biTb B3aUMHO
cMelLeHbl. CmellleHWe JOMKHO BblTb HE MEHEE TPEXKPATHOM TOJILLMHbBI CTEHKM CBapuBaeMbIX TPy (3n1emMeHTOoB), HO
He meHee 100 mm. Mpwu cbopKe TPYD 1 APYrMX 3NEMEHTOB C HOMUHabHbIM gMameTpom 100 Mm M MeHee NPoAOo/bHbIe
LBbI AO/KHbI 6bITb B3aMMHO CMELLEHbI HA BEANYMHY, PaBHYIO O4HOM YETBEPTM OKPYKHOCTU TPyObl (31eMeHTa).

12.1.22. MNpu cbopKe cTbika HEOBXOANMMO NPenyCcMOTPeTb BO3MOXHOCTb CBOOOAHOM ycaaKM meTanna Wea B
npouecce cBapku. He fonyckaeTcs BbINOAHATbL COOPKY CTbIKA C HATATOM.

12.1.23. Mpwu cbopKe Tpyb M APYrnUx 3/1EMEHTOB CMELLEHME KPOMOK MO HapyKHOMY AMAMETPY HEe AO0/IKHO
npesbliwaTb 30% OT TONLWMHBI TOHKOCTEHHOIO 31EMEHTA, HO He 6onee 5 mm. Mpu STOM NAaBHbIM Nepexos, OT 3eMeHTa
c OOJBIIIEH TONWMHON CTEHKM K 3NEMEHTY C MeHbluei TONLWMHON obecneynsaeTca NOCPeACcTBOM HaKNOHHOIO
PacnonoXeHa NOBEPXHOCTM CBApPHOro WBa. Ecan cmelleHne KPpOMOK MpeBblliaeT AONYyCTMMOE 3HaYeHue, To AN
obecrneyeHnsa NNaBHOro nepexoaa He0bXoAMMO NPOTOUUTL KOHeL, TPY6bl ¢ OOJIBIIIUM HapyXHbIM AUaMETPOM Noj,
yrnom He bonee 15°.

12.1.24. B cobpaHHbIX No4 CBapKy CTbIKOBbIX COEANHEHUAX M3 TPYO M AeTanen oAMHAKOBOW HOMMUHANbHOM
TONUMHDI, HE Nog/NerKalMX MexaHN4YecKko obpaboTke Nocse CBApKKU B 30He LWBA, AOMNYCKaeMoe CMeLLLEHME KPOMOK
(HecoBnaseHMe nNOBEPXHOCTEN COeAMHAEMbIX AeTanei) AO/MKHO bbiTb He 6onee COOTBETCTBYIOLWMX Be/IMUMH,
yKa3aHHbIX B Tabamue 12.1.

Tabnunuya 12.1
Hopmbl fonycKkaembix CMELLEHWNIA KPOMOK NMpu cOOpKe NonepeyHbiX CTbIKOBbIX COeAUHEHWUIA

B munanmetpax

HomWHanbHas ToLWMHA COeaMHAEMbIX MaKcrmanbHoe JOoMyCKaeMoe CMeLLEHME KPOMOK B CTbIKOBbIX
aertanen, S coeanHeHusX

o6 0,15+0,3

O17 2010 0,15S

Cs.10 po 20 0,055 +1,0

Cs. 20 0,1S, Ho He bonee 3

12.1.25. CmeweHne Kpomok B nuctoB (pucyHok 12.2), nsmepsemoe No HeMTpanbHOW OCU, B CTbIKOBbIX
NPOAO/bHLIX COEANHEHUAX, ONpenenAtoLWwmx NPoOYHOCTb 0beyvaikm, He fOMKHO npeBbiwaTb B = 0,1S, Ho He 6onee 3
MM.

na}
=t %}
“ Ef/‘f/ AL

PucyHok 12.2. CmeleHne KpOMOK JINCTOB B CTbIKOBbIX MPOAO0/bHbIX
coeguHeHuAxX

12.1.26. MNpn cMeLLEeHNN KPOMOK, NPEeBbILAKLLIEM AONYCTUMOE 3HaYyeHuMe cornacHo 12.1.24, 12.1.25, Ha Tpybe

“nn getann c6opoyuHoii eanHuLpl OOTBITICH ToAWMHbI AONKeH BbiTb 0becneyeH NaaBHbIN Nepexos nog yrnom 15°
K 3/1eMEHTY MeHbLUEel ToNWMHbI (pUcyHoK 12.3).
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PucyHok 12.3. MNpumepbl KOHKPETHbIX GopM nepexosa oT 6osblueit
TOJILMHbI K MeHbLLel

KoHKpeTHble ¢opMbl yKasaHHOro nepexoaa HLO/IKHbl YCTaHAB/AMBATbCA KOHCTPYKTOPCKOM (NpOeKTHOW)
OOKYMeHTaumen ncxoan us TpeboBaHmUii pacyeta Ha NPOYHOCTb U U3 HEOBXO0AMMOCTN 0becneYeHma KOHTPOA CBAPHbIX
CoeaANHEHUI BCEMM NPeAYCMOTPEHHBIMU METOLAMM.

12.1.27. OTKNOHEHME OT NPAMOJANHENHOCTM COBPAHHOrO BCTbIK y4acTKa TPybonpoBoaa, MU3MepPEHHOE IMHENKON
AavHoM 400 MM B Tpex paBHOMEPHO PaCMOIOKEHHbIX MO NEPUMETPY MeCTax Ha pacctosHum 200 MM OT CTbiKa, He
OO/IKHO NPEBbILLATD:

1,5 mm - ans Tpybonposoaos PN > 100 u TpybonpoBoaos | kKaTeropuu;

2,5 mm - ana Tpybonposoaos Il - V Kateropuii.

12.1.28. K KauyecTBy MPMXBATOK NPeabsaBAAIOT Takue e TpeboBaHMA, Kak U K OCHOBHOMY CBapHOMY LLUBY.
MpuxBaTKK, UMeloWMe HegonycTumble AedekTbl, OOHapyKeHHble BHELWHUM OCMOTPOM, AOJIKHbI ObITb yAaneHbl
MEXaHUYECKMM CMOCOOOM.

12.1.29. C60pKa CTbIKOB TpY6 1 ApYyrnx snemeHToB, paboTatowmx noa aasneHnem Ao 10 MMa (100 krc/cm?), ana
BCEX KaTeropuin TpybonpoBoaoB, KPOMeE KaTeropum |, MOXeT OCyLLeCTBAATLCA Ha OCTAIOLLMXCA NOAKNAAHbIX KOMbLAX
WM CbEMHbIX MeHbIX KOJIbLLaX, €C/IM 3TO NPeAyCMOTPEHO B NPOEKTHOM AOKYMEHTALUN.

12.2. Tepmnyeckan obpaboTka

12.2.1. Heob6x0AMMOCTb BbINONHEHUA TEPMMYECKON 06PabOTKM CBapHbIX COEAMHEHUNIN N ee PeXMMbl (CKOPOCTb
Harpesa, TemnepaTtypa Npu BblAEPIKKE, NPOAOC/IKUTE/IbHOCTb BbIAEPKKM, CKOPOCTb OXNAXKAEHWUA, OXNaxAaoLwwasn
cpefa v Ap.) AONXKHbI BbITb YKa3aHbl B TY, NPOEKTHOW UK Apyroi paboyert JOKyMeHTauuu.

12.2.2. K npoBseseHuto paboT no Tepmuyeckolir 06paboTKke CBAPHbIX COeAMHEHWUI OOMNYCKAlTCA TEPMMCTbI-
onepaTopbl, Npowealwne cneunanbHyo NoaroTOBKY, BblAEpPrKaBLUME COOTBETCTBYHOLLME WCMbITAHMA U MMeloLme
y40CTOBEPEHME Ha NPAaBO NPOU3BOACTBA 3TUX PaboT.

12.2.3. O6s3aTenbHOM TepMO06pPaboTKe NoanexKar:

- CTbIKOBbIE COEANHEHMUSA 3/IEMEHTOB U3 YINEePOAUCTbIX CTasel C TONLUMHON CTeHKU 6onee 36 mm;

- CBapHble CoeaMHEHUs LWTYLLEPOB C TPYHaMM U3 yIAepoaUCTbIX CTanel NpU TONLMHE CTEHKU TPYObI M WTyLLepa
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6onee 36 N 25 MM COOTBETCTBEHHO;

- CTbIKOBble COEAMHEHWUA 3/IEMEHTOB W3 HU3KONErMPOBAHHbLIX MApPraHLOBUCTbIX U KPeMHEMAPraHLLOBUCTbIX
CTanen ¢ ToNLWUHOM cTeHKn 6onee 30 mm;

- CBapHble CcOeAMHEHWs wWTyuepoB ¢ Tpybamum U3  HU3KONETMPOBAHHbIX  MAPraHUOBUCTBIX MU
KpPeMHEeMapraHLLOBMCTbIX CTaIEN NPU TONLUMHE CTEHKN TPYObI 1 wTyuepa 6onee 30 1 25 MM COOTBETCTBEHHO;

- CTbIKOBble COEAMHEHMUA U CBapHble COEAMHEHUA LITYLEPOB C TPyOamMu M3 XPOMOKPEMHEMAPraHLOBUCTbIX,
XPOMOMONNDBAEHOBDIX, XpOMOMONNBAEHOBAHAANEBDIX, XpOMOBaHagMeBoibpPamoBbIX 7
XpOMOMONNDBAeHOBAHAAMEBOIbGPAMOBBIX CTAIEN HE3ABUCUMO OT TONLLMHBI CTEHKU. J1a CBapHbIX COeaMHEHUIN 13
CTann MapokK 12XM, 12MX n 15XM TonwmnHoi He 6onee 12 Mm, BbINMONHEHHbIX C MPUMEHEHNEM 3/1eKTPOA40B TUNA I-
09X1M, TepmoobpaboTka He ABnAeTcA 0bA3aTeNlbHON NpU ycnoBuM obecnevyeHns TBEPAOCTM MeTanana WBa M 30HbI
TEPMUYECKOTOo BANAHMA He Bblwe 240 HB;

- CTbIKOBbIE COeAMHEHMA N CBapHble COEANHEHMA LWUTYLLEPOB C TPYHaMu 13 yr1epoamncTbiX U HU3KOErMpOBaHHbIX
CTanei, npegHasHayveHHble Ana paboTbl B cpesax, Bbi3biBAOWMX KOPPO3MOHHOE pacTpeckmBaHue (No TpeboBaHUIO
npoekTa);

- CTbIKOBble COeAMHEHUSA U CBapHble COeAMHEHWs WTyuepoB ¢ Tpybamu W3 ayCTEHUTHbIX CTanen,
CTabMNM3MPOBAHHbIX TUTAHOM UM HUOBMEM, NpeaHa3HavYeHHble ansa paboTbl B cpesax, Bbi3blBAOLLMX KOPPO3MOHHOE
pacTpecKknBaHWe, a TakxKe nNpu Temnepatypax Bbiwe 350 °C B cpenax, Bbi3blBAOLMX MEXKPUCTANNIUTHYIO KOPPO3ULO,
OO0JIKHbI MOABEPraTbCA CTabUAN3NPYIOLLEMY OTXHKUTY (N0 TPeboBaHUIO NPOEKTa);

- CBapHble coegMHEHNA NPOLO/bHbIX LWBOB NENECTKOBbIX NEPEXOAO0B U3 YIEPOANUCTbIX N HU3KOSIErMPOBAHHbIX
CTanen He3aBUCMMO OT TO/ILLMHDBI CTEHKW.

12.2.4. Ons Tepmnyeckoit 06paboTKM CBapHbIX COEAMHEHUN MOXKET NPUMEHATLCA KaK 0OLMI NeYHOW Harpes,
TaK M MECTHbI MO KoJbLy t06biM MeToaoM, obecneymBatoLmm 0O4HOBPEMEHHbIA U PaBHOMEPHbI Harpes CBapHOro
WBa WU NMPUMbIKAOLWNX K HEMY C 06eMX CTOPOH Y4acTKOB OCHOBHOIO MeTaslfia No Bcemy nepumetpy. MuUHMManbHasA
LWMPUHA HArpeBaeMoro y4yacTka 4o Tpebyemoit TemnepaTypbl He A0MKHA ObiTb MeHee ABOMHOMN TO/LWMHbI CTEHKM B
KaXXA4yt CTOPOHY OT rpaHuLbl CnaaBAeHuA, HO He meHee 50 mm.

12.2.5. YyacTku TpybonpoBoaa, Pacno/oKeHHbIe BO3/ie HarpeBaemoro npu TepmoobpaboTke KobLa, AOMKHbI
6bITb NOKPLITLI TENNOU30AAUMEN ANA 0becnevyeHna NN1aBHOTO U3MEHEHMA TEMMNEPATYPbI NO ASIMHE.

12.2.6. Ans TpybonpoBOAOB U3 XPOMOHMKENEBbIX ayCTEHUTHbIX CTasell HeE3aBMCMMO OT BE/IMYMHbLI paboyero
[3aBNEHUA NPUMEHEHME ra30MN/IaMEHHOrO HarpeBa He AoMnycKaeTcA.

12.2.7. Mpu npoBeaeHMM TepmuyecKoi 06paboTKM A0MKHbI cobaoaaTbea ycnosus, obecneuymBatome
BO3MOHOCTb CBOBOAHOIO TEMNOBOIO PACUMPEHMA U OTCYTCTBUE NAACTUYECKUX AedopMaumii.

12.2.8. TepmoobpaboTKa CBapPHbIX COEOUHEHWUN LONMKHA NPOBOAUTLCA 6e3 nepepblBOB. NpU BbIHYXKAEHHbIX
nepepbiBax B NpoLecce TEPMoobPaboTKM (OTKAOUEHWE 3TEKTPOSHEPTUM, BbIXOA U3 CTPOS HarpesaTesin) HE0bXoAMMO
obecneynTb MeaIeHHOE OXNaxaeHUe cBapHoro coegmHenuns o 300 °C. Mpu NoBTOPHOM HarpeBe Bpems NpebblBaHMA
CBaApHOro COeANHEHNA NPU TeMNepaType BbIAEPKKM CYMMUPYIOT C BPEMEHEM BbIAEPMKKM NEePBOHAYa/IbHOMO Harpesa.

12.2.9. PeXKnmbl HarpeBsa, BblAEPMKKM N OXNAKAEHUA NPU Tepmuyeckon obpaboTke Tpyb 1 Apyrnx snemeHToB
[ONKHbI PErMCTPUPOBATLCA CAaMONULLYLLIMMKW NPUbopamum.

12.2.10. TepmoobpaboTKy O4HOIO U TOTO *Ke CBAapHOro COeAMHEHMA A0NYCKAeTCA NPOBOANTb He bonee Tpex pas.
Konunyectso TepmoobpaboTok B perkMme OTnycKa He orpaHMYnMBaeTCs.

12.2.11. Mocne XONO4HOW TMOKM THYTble y4yacTKM Tpyb M3 yrnepogmcTbiX U HU3KONErMPOBAHHbIX CTasei
nog/exar Tepmuyeckon obpaboTKe, ecnn OTHOLIEHWEe cpeaHero paguyca rmba K HOMWHANbHOMY Hapy*KHOMY
anameTpy Tpybbl coctaBnfeT meHee 3,5, @ OTHOLIEHWE HOMUHA/IbHOW TO/ILLMHBI CTEHKMU TPYObl K ee HOMUHAbHOMY
HapyXHoMy auameTpy npesblwaeT 0,05; rHyTble y4acTKM TpyO M3 ayCTEHUTHbIX CTanei noasexaT TepMUyYecKomn
06paboTKe HE3ABMCUMO OT AMAMETPA U TOLLMUHDBI CTEHKU TPYObI.

12.2.12. Mocne ropsayen rMbkn Tepmmuyeckyto o6paboTKy rHYTbIX y4aCTKOB TPYD AOMyCKaeTcAa He NpPoBOAUTD,
ecnun TemnepaTypa KoHua agepopmanmm He HuKe 700 °C ana yrnepoancTbiX U HU3KONETMPOBAHHbIX CTasIel U HE HUMKE
850 °C gns ayCTEHUTHbIX CTanen.

12.3. KOHTpO/b KayecTBa CBAPHbIX COEAMHEHMUI

12.3.1. KOHTpPO/Ib KauecTBa CBAPHbIX COEANHEHUI CTaNIbHbIX TPYHONPOBOAOB BKAOYAET:

- MOOMEpPAUNOHHbI KOHTPOb;

- BHELIHMIA OCMOTP U U3MEpPEHUS;

- YNbTPA3BYKOBOM UM pagmorpaduyecknii KOHTPOb;

- KanUANAPHbIA UM MarHUTONOPOLLKOBbIM KOHTPO/Ib;

- onpeaeneHue coaepaHna depputHoi dasbl;

- CTUJIOCKOMNMPOBAHMUE;

- U3mepeHune TBepAOCTY;

- MeXaHW4YecKue UCnblTaHus;



- KOHTPOJIb APYIMMM MeToAaMM (MeTannorpadpuyeckme nccnesoBaHus, UCNbiTaHMe Ha CTOMKoCTb K MKK u ap.),
npesycMOTPEHHbIMWN NPOEKTOM;

- TMApaBANYECKUE UAU MHEBMATUYECKUE NUCMbITAHUA.

MpumevaHua

1. OKOHYaTeNbHbIN KOHTPO/Ib KayecTBa CBapHbIX COEAMHEHWUI, NOABEPraloWMXCA TEPMOO6PabOTKE, A0MKEH
NpoBOAMTLCA NOC/Ee TEPMOOOPaBOTKM.

2. KOHCTPYKLMA WM PacrofioXKeHWe CBapHbIX COEAMHEHWN OO0/MKHbI 0b6ecneynmBaTb NPOBEAEHME KOHTPOAA
KayecTBa CBAPHbIX COEAMHEHWW, NPeAyCMOTPEHHOro ANA HUX B paboyer AOKYMEHTAUMW COOTBETCTBYHOLWMMU
meTogamu.

12.3.2. MoonepaunoHHbIA KOHTPOIb NPeaycMaTPUBAET NPOBEPKY:

- Ka4yecTBa W COOTBETCTBUA TPYO M CBAPOUHbIX MaTepmanos TpeboBaHMAM CTaHAAPTOB U TY HA U3roTOBNEHUE U
NOCTaBKY;

- KayecTBa NOAFOTOBKM KOHLLOB Tpy6 1 aeTanei TpybonpoBoAoB Mo CBAPKY M KayecTBa COOPKM CTbIKOB (yron
CKOCa KPOMOK, COBMaJeHME KPOMOK, 3a30p B CTbIKe Nepes, CBAPKOW, NPaBUAbHOCTb LEHTPOBKM Tpy6, pacnonoxeHne
W YNC/IO NPUXBATOK, OTCYTCTBUE TPELLMH B NPUXBATKaX);

- TeMmnepaTypbl NpeaBapuUTeNbHOro NOAOrPeBa;

- KayecTBa W TEXHOJIOTUM CBAPKM (perKMma CBapKK, NMOPAAKA HAMOXKEHUA LWBOB, Ka4ecTBa NOCA0MHOMN 3a4MCTKU
LnaKa);

- PEXXUMOB TEPMOOOPABbOTKM CBAPHbLIX COEAUHEHWIA.

12.3.3. BHewHemy OCMOTPY 1 U3MEpPeHMAM NOoA/eXaT BCe CBapHble coeAMHEHUA NOCae UX OYUCTKM OT LWNaKa,
OKaJINHbI, 6PbI3r MeTanna 1 3arpsisHEHN No 0b6e CTOPOHbI OT LBa.

12.3.4. Mo pe3y/ibTaTam BHELIHEro OCMOTPA U U3SMEPEHMI CBAPHbIE LLBbI A0/IXKHbI YA0BJETBOPATL CEAYIOLNM
TpeboBaHMAM:

- popma n pasmepbl WBaA A0/KHbI cooTBeTcTBoBaTb FOCT 16037 uaun apyro HA;

- NOBEPXHOCTb LWBA A0/KHA OblTb MeNKoYeLlynYaToN.

[JonycKatoTca oTAenbHble NMopbl B Koandyectse He 6osee Tpex Ha 100 MM CBapHOro WBa pasmMepamu, He
NPEeBbILALWMMN YKa3aHHbIX B Tabauue 12.2.

Tabnnua 12.2

OueHKa KayecTBa CBapHbIX coeanHeHMI TpybonpoBoaoB NO pe3ynbTaTaM Paamorpadpuyeckoro KOHTPoOA B
3aBMCMMOCTM OT pa3mepoB 06beMHbIX AedeKTOB (BKIOUEHW, Nop)

B munnanmetpax

Kateropwus Tpybonposoga | ToswmHa Bnoueran nope CkonneHusa, szgﬂj:';iggi?j;a
M rpynna cpeapl CTEHKMU (ALUMV;%LHTZ) AMHa ONNHa [AMHOM 100
Oo3 0,5 1,0 2,0 3,0
Cs.3m05 0,6 1,2 2,5 4,0
Ce.5008 0,8 1,5 3,0 5,0
Cs.8 0o 11 1,0 2,0 4,0 6,0
IA, B, B
I1A, B, B Cs. 110014 1,2 2,5 5,0 8,0
e Cs. 14 no 20 1,5 3,0 6,0 10,0
Cs.20 n0 26 2,0 4,0 8,0 12,0
CB. 26 no 34 2,5 5,0 10,0 15,0
Cs. 34 3,0 6,0 10,0 20,0




Jo 3 0,6 2,0 3,0 6,0

Cs.3p05 0,8 2,5 4,0 8,0

CB.5008 1,0 3,0 5,0 10,0

Cs.8 10 11 1,2 3,5 6,0 12,0

Cs. 110014 1,5 5,0 8,0 15,0

B

Cs. 14 no 20 2,0 6,0 10,0 20,0

Cs. 20 no 26 2,5 8,0 12,0 25,0

Cs. 26 no 34 2,5 8,0 12,0 30,0

Cs. 34 po 45 3,0 10,0 15,0 30,0

Cs. 45 3,5 12,0 15,0 40,0

IVB, B Jo 3 0,8 3,0 5,0 8,0

VB

Ce.3 005 1,0 4,0 6,0 10,0

CB.5p008 1,2 5,0 7,0 12,0

Cs.8 0011 1,5 6,0 9,0 15,0

Cs.1p0014 2,0 8,0 12,0 20,0

Cs. 14 po 20 2,5 10,0 15,0 25,0

Cs. 20 po 26 3,0 12,0 20,0 30,0
Cs. 26 po 34 3,5 12,0 20,0 35,0
Cs. 34 po 45 4,0 15,0 25,0 40,0
Cs. 45 4,5 15,0 30,0 45,0

MpumeyaHua

1. Npu pacwmdpoBKe paanorpadpuyecknx CHAMKOB He YUUTbIBAOT BKAOYEHMA (Nopbl) AnmHoli 0,2 MM U MeHee,
€C/I OHW He 06PasyoT CKONNEHWUI U CETKU AedeKTOoB.

2. [ns cBapHbIX COEANHEHUIA NPOTAXKEHHOCTbIO MeHee 100 MM HOpPMbI, NPUBEAEHHbIE B Tabanue, N0 CyMmMapHO
O/VHEe BKOYEHUI (Nop), a TakXKe Mo 4YMcay OTAEeNbHbIX BKAOYEHWIA (Mop) A0/MKHbI OblTb NPOMNOPLMOHANBHO
YMEHbLUEHbI.

3. Mepexof OT HanaBAEHHOrO MeTaslla K OCHOBHOMY Z0/1XKeH ObITb NaaBHbIM. [loapesbl B MecTax nepexosa ot
LWBa K OCHOBHOMY MeTa/lly AOMNYyCKatoTCA Mo rnybuHe He 6onee 10% OT TONLWMHBI CTEHKKM TpyObl, HO He bonee 0,5
MM. Mpn 3Tom 06Waa NPOTAKEHHOCTb NOAPE3a HA OAHOM CBAPHOM COeAMHEHUN He AOJIKHA npesbiwaTtb 30% oT
O/IVHBI WBa.

B cBapHbIx coeanHeHuaAx Tpybonposoaos Ha PN > 100, a Tak:ke B Tpybonposoaax, paboTarowmx B cpeaax rpynn
A un b | kKaTeropum naun npu Temnepatype Huxe mmHyc 70 °C, nogpesbl He A0MNyCKatoTCA.

12.3.5. HepaspyLwatowemy KOHTPOA NoABepraloT Hauxyalue no pesyabTaTam BHELWHEro 0CMOTpa CBapHble
WBbl MO BCEMYy nepumeTpy Tpybbl. YMCAO KOHTPOAMPYEMbIX CBapHbIX LWBOB onpegensetcd TY Ha 06bekT,
Aencreyowmmn H, HO BO BCex Cny4vanx OHO A0JIXKHO BbiTb HE HUMKe NpUBEAEHHbIX B Tabamue 12.3.

Tabnnua 12.3
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O6bem KOHTPOAA CBAPHbIX COeANHEHMI YbTPa3BYKOBbIM UK PaaMorpaduyeckum MeTogoM B MPOLLEHTaX OT
06L1Eero Yncna cBapeHHbIX KaxkablM CBapLIMKOM (HO He MeHee 04HOro) CoeanHeHUN

KaTteropwus Tpybonposoaa

YCNOBMA N3roTOBNEHUA CTbIKOB P > 10 M0Ma nan gna rpynnel cpes,
A(a), nnu gna | kateropuu npm I imfujiv \Y
Temnepatype HuxKe muHyc 70 °C

anI NU3roToBNAE€HNUN N MOHTaXe Ha

npeanpuATMM HOBOrO TPyb6oNpoBoOAaA, a CornacHo
TaKXKe rnpu pemoHTe 100 201 10| 2 1 12.3.2
Mpw cBapKe pasHOPOAHbIX CTanen 100 100|100| 100|100 10

Mpu cBapke TpybonpoBoaos,
BXOAALLMX B 6/10KK | KaTeropum
B3PbIBOOMACHOCTH 100 1001 10 | 2 1 -

J0NKHbI BbINONHATLCA CieaytolLme A0NO/IHUTEbHbIE YC/IOBUA:

- ana TpybonpoBoaoB, rae NON3Yy4YecTb W YCTanoCTb ABAAKTCA KOHTPOAMpPyeMbiMU (aKTOpamu, B MPOEKTe
HeobXxoAMMO HaszHa4MTb | KaTeroputo Npu onpeaeneHNn obbema HepaspyLLAOLLErO KOHTPOASA;

- pna | KaTteropum TpybonpoBoAOB Mapa M ropayYen BOAbl C HAPYKHbIM guameTpom 200 mm 1 Bonee m ¢
TOJILMHOM CTEHKN MeHee 15 mm KoHTpoato Y3 wam PL noanexkaT Bce nonepeyHble CBapHble coegMHEeHUs No Bcek
O/IMHE COeANHEHNA.

Mpun noctaBkax no Hopmam EBpocoto3a TpybonpoBoaoB Napa 1 ropAaYen Boabl ciesyeT yunTblBaTb:

- B mecTtax, rge PS x DN >= 5000 6ap-mm, Heobxoamm 100%-Hbiit 06bem KOHTPOAS OT 06LWEero Koamyecrsa
CBapPHbIX CTbIKOB W CBAPHbIX LWBOB OTBETBAEHWUI MeTogom Y3/ nnum PL;

- B mecTax, rge PS x DN >= 3500, HeobxoaMm 25%-Hblii 06beM KOHTPO/IA OT 0BLLEro Ko/IM4ecTBa CBAPHbIX CTbIKOB
M CBapHbIX LWBOB OTBETBAEHUI MmeTogom Y3/ nnum P/,

Ona Tpybonposoaos., paboTtatowmx npu temnepatype 100 °C 1 Bbiwe, HEOOXOANMO NOABEPTHYTbL He MeHee 10%
mydTOBbIX coegnHeHnt metogom Y34 nam PL.

12.3.6. KoHTponb cBapHbIX coeanHeHnin metogom PA (FTOCT 7512) unum Y3 (FTOCT 14782) cneayeT npoBoAUTb
nocse ycTpaHeHus AedeKToB, BbIABNEHHbIX BHELLHMM OCMOTPOM M U3MEPEHUAMMU, 3 ANA TpybonpoBooB | KaTeropuu,
a TakXe gns Tpybonposogos ¢ rpynnoi cpes A(a) nam paboTtaowmx npyu TemnepaType HuxKe muHyc 70 °C - nocne
KOHTPOAS Ha BblAB/EHME BbIXOAALMX HA NOBEPXHOCTb AedeKTOB MeToAaMmn MarHuTonopoLwkosbiMm (FTOCT 21105) nau
KanunnapHbim (TOCT 18442).

12.3.7. Metopg KoHTtpons (Y34, PO wunn oba meTtoaa B coyeTaHWMU) BbIBUPAIOT MCXOAA M3 BO3MOMKHOCTU
obecneyeHus 60see NOJHOrO U TOYHOIO BbISBAEHUSA HELONYCTUMBbIX AedEKTOB C y4eTOM 0CObeHHOCTEN PU3MUECKUX
CBOWMCTB MeTaNa, a TaK¥Ke OCBOEHHOCTU KOHKPETHOIo MeToAa KOHTPOAS A1 KOHKPETHbIX 06BbEKTA M BUAA CBAPHbIX
coeANHEHWN.

12.3.8. MNepes KOHTPO/IEM CBapHble COeAMHEHMUA AO0MKHbI ObiTb 3aMapKMpPOBaHbl TaK, YTOObl UX NoONOXKeHMe
6b1710 Nerko 06HAPYKUTb Ha KapTax KOHTPOAA, pagnorpaduyecknx CHUMKax, U obecneuynTb NPUBA3KY pe3y/bTaToB
KOHTPO/IA K COOTBETCTBYIOLLEMY YYaCTKy CBapHOrO LUBaA.

12.3.9. Mpu pagunorpaduyeckom KoHTpone cneayet obecneunTtb uyBcTBUTENbHOCTb (TOCT 7512) ana
Tpybonposogos Ha PN > 100, Kateropuii | n Il Ha ypoBHe Knacca 2, gns Tpybonposoaos Kateropuit lll, IV n V - Ha
YpOBHe Knacca 3.

12.3.10. OueHKy KayecTBa CBapPHbIX COeAMHEHMM Mo pesysbTaTam paguorpaduyeckoro KoHTpona cnepyet
NPOBOAWTL MO MPOTAXKEHHOCTU MIOCKUX AedeKTOB (TpelmHbl, HecnaaBaeHus, HenpoBapbl) U 06bemMHbIM (Nopbl,
LUNaKoBble BKAOUYEHMA) gedeKTam cornacHo Tabamue 12.4.

Tabnnua 12.4

OueHKa KayecTBa CBapHbIX coeanHeHuI TpybonpoBoaos No pesyabratam
pagmorpaduyYecKkoro KOHTPOAS B 3aBUCMMOCTU OT BEJNUYMNHBI U
NPOTAXKEHHOCTM NNOCKUX AedEeKTOB
(HenpoBapbl No ocu WBa, HeCnAaBAeHUa 1 4p.)



HeﬂpOBapbl no OCu Wwea, HecnaaBneHuA, TpelwnHbl, BOrHYTOCTb U BbINYK/IOCTb

MeTanNa B KopHe LWBa
KaTeropus Tpybonposoga v

rpynna cpegpi

rnybuHa, % K HOMWUHANbHOM TONLLMHE Jdonyctumas cymmapHasa 4MHa no
CTEHKM nepumeTpy TpyobI

Henposap oTcyTcTByeT -

IA B,B BorHytocTb KOpHA wea o 10 %, Ho He
IlA B, B 6onee 1,5 mm
B [o 1/8 nepumetpa

BbinyKnocTb KopHesoro wea Ao 10%,
HO He 6onee 3 mm

0,
Henposap no ocu wea ao 10%, HO He [0 1/4 nepumerpa

B 6onee 2 mm
nnu 1o 5%, Ho He 6osiee 1 mm [o 1/2 nepumetpa
Henposap no ocu wea ao 20%, HO He
6onee 3 MM [o 1/4 nepumeTpa

IVE,B

VB nnu go 10%, Ho He 6osiee 2 mm [o 1/2 nepumetpa

nnu 1o 5%, Ho He 6osiee 1 Mmm He orpaHuumBaeTtca
MpumeyaHua

1. Be/iUMHA BOrHYTOCTM KOPHA LWBA WU BbIMNYKAOCTM KOPHEBOrO WBa Ana Tpybonposoaos | - IV KaTeropui, 3a
UcKkNoYeHnem Tpybonposoaos | u Il Kateropuit gna rpynnbl cpes A(a) nnum paboTtatowmx Npy TemnepaType HUKe
muHyc 70 °C, He pernameHTUpyeTcs.

2. Npun HeobxoanMMoCTM ToYHasA rNybuHa HenpoBapa onpeaensaeTca MmeToAom nNpoduabHOM paamnorpaduyeckon
TONUMHOMETPUM B MecTe ero Haumbosblieit Be/MYMHbI NO MAOTHOCTUM CHMMKA WM MO  OXMMUOAEMOMY
MECTOMNOOXKEHMIO.

Mpwn pacwmndpoBke cHUMKOB onpeaenatoT Bua gedpektos no MOCT 19232 u ux pasmepbl no FOCT 23055.

Ecan npu gononHuTenbHoM KoHTpone ana Tpybonposogos Il n IV kateropuit xota 6bl 0aMH CTbIK byaeT
3abpaKoBaH, KoHTpoto nogeepratoT 100% CTbIKOB, BbIMOJHEHHbIX KOHKPETHBIM CBAPLLMKOM.

12.3.11. OugeHKa KayecTBa CBAaPHbIX COeAMHEHMI NO pe3y/ibTaTaM YyAbTPa3BYKOBOrO KOHTPO/IS CeayoLuas.

CapHble coegmHeHua Tpybonposogos Ha PN > 100, a Takxe Tpybonposogos | Kateropuun n Tpyb6onposoaos,
coepKalumx cpeapl rpynnol A(a) nam paboTatoLmx Nnpy TemnepaTtype Huke muHyc 70 °C, NpU3HatoTCA roAHbIMM, eC/N:

a) OTCYTCTBYIOT NPOTAXKEHHbIE AedeKTbI;

6) OTCYTCTBYIOT HEMPOTAMKEHHbIE (ToYeuHble) AedeKTbl IKBUBANEHTHOM Naowaabio bonee:

1,6 MM? - NP TOALLMHE CTEHKM TPY6bl A0 10 MM BKAKOYUTENBHO;

2,0 MM? - NpY TOALWMHE CTEHKM TPY6bI A0 20 MM BKAKOYMTENBHO;

3,0 MM? - NpK TONLLMHE CTeHKM TPY6bl cabiwe 20 MM;

B) UMC/IO HEMPOTAXKEHHbIX AedeKToB He bosiee ABYX Ha Kaxkable 100 MM LWBa NO HapyXHOMY NepumeTpy
3KBMBaNEHTHOM NAOLLAAbHO:

1,6 MM? - NpY TO/LLMHE CTEHKM TPY6bl 40 10 MM BKKOYUTENBHO;

2,0 MM? - NpK TOALLMHE CTEHKM TPYBbl A0 20 MM BKAIOYUTENBLHO;

3,0 MM? - NpY TONLLMHE CTeHKM TPY6bl cabiwwe 20 mm.

OueHKa KayecTBa CBapHbIX coeanHeHuin Tpybonposonos | - IV KaTeropuit (3a uckatoueHnem Tpybonposoaos |
KaTeropum unm paboTatowmx npu Temnepatype Huxe MmHyc 70 °C) no pesynbTaTam yAbTPasBYKOBOIO KOHTPO/A
[0MHA COOTBETCTBOBATb TpeboBaHmam Tabamupl 12.5.

Tabnnua 12.5

Hopmbl onyctumbix gedeKToB B CBapHbIX LWBAX TRYH6ONPoBOA0B



PN <= 100, BbiABAEHHbIX NPU YAbTPA3BYKOBOM KOHTpPONE

JKBMBaNIeHTHas Naollaab (pa3mepbl) OTAENbHbIX AePeKTOB YCAOBHAA NPOTAKEHHOCTb
HomuHanbHaA bexTos
TO/IWMHA CTeHKY, S, | HaumeHbliaa pukcnpyemas | Mo oTBepcTHio ¢ Mo HENOYKM TOHEUHBIX Ag
MM naowaab Npu HacTpoike NAOCKMM OHOM, | 3apybke, Ha yHacTke Cprl':)c;ro 1ea
annapaTtypsbl, 4b MMm? MM X MM AnvHon
Ot8 go 10 Ha 6 AB HUKE 3XO0- 1,6 1,0x2,0
CUrHana oT Makc.
0112 po 18 2,0 2,0x2,0 1,58
O0NYyCTUMbIX
07120 Jilo) 24 9KBUBAJZIEHTHDbIX ,ﬂ,ed)eKTOB 30 30x20

MpumedaHne. ToueuHble AedeKTbl CYMTAIOTCA HEAOMYCTUMbIMM, €CAN aMMAUTYAA 3XO-CUTHAN0B OT HUX
npesblllaeT amMnAUTydy 3XO-CUrHafa OT WCKYCCTBEHHOro OTpaxaTens, pasmepbl KOTOPOro onpeaensatoTcs
MaKCMManbHO AOMNYCTUMOW SKBUBANEHTHOM NAoLaAblO.

MpoTaxeHHble AedeKTbl NPU3HATCA HeAOoNYCTUMbIMKU, €CAN aMNAUTYAa CUrHaN0B OT HWUX npesblwaeTt 0,5
aMNAUTY bl 3XO-CUTHA/IOB OT UCKYCCTBEHHOrO OTpakaTens. YCA0BHYIO NPOTAMKEHHOCTb LLeNoYKM ToHeUHbIX AedeKToB
M3MepAIoT B TOM C/lydae, eciv aMnanTyAa 3X0-CUTHana oT HUX CocTaBnseT He meHee 0,5 amnanTyabl 3X0-CUrHana ot
WCKYCCTBEHHOrO OTpakaTefia, pasmepbl KOTOPOro onpefensloTcd MaKCMManbHO AO0NYCTUMOW 3KBUBANEHTHOM
naowaabto.

12.3.12. CapHble coeamHeHus TpybonpoeogoB ¢ PN go 100 no pesynbTaTam KOHTPOASA KanWUANAPHbIM
(LBETHBIM) METOLOM CUUTAIOTCA FOAHBIMU, EC/N:

a) MHAMKATOPHbIE cneabl AePEeKTOB OTCYTCTBYHOT;

6) Bce 3adMKCMpPOBaAHHbIE MHANKATOPHbIE CeAbl ABASOTCA OAMHOUYHBIMU U OKPYTAbIMU;

B) HaMbONbWMIA pPasMep Kaxaoro MHAMKATOPHOro clefa He NpeBblWaeT TPEXKPATHbIE 3HAYEHUA HOPM AnA
LWMpPUHBI (guameTpa), NnpuBeaeHHble B Tabanue 12.2 ana kateropun lll B;

r) cymmapHasa g/MHa BCeX MHAMKATOPHbIX CNefoB Ha /lobom yyacTke wea AavHoi 100 mm He npesblwaeT
CYMMapHOW A/INHbI, NpuBeaeHHOM B Tabanue 12.2 ana kateropum Il B.

MpumeyaHue. OKpyrable MHAMKATOPHbIE caedbl C MaKCUManbHbiM pasmepom A0 0,5 mm BKAKOUUTENBHO He
YUYUTbIBAOT HE33aBMCMMO OT TO/ILLMHbI KOHTPOJIMPYEMOro MeTanna.

CeapHble coeauHeHusa Tpybonposogos ¢ PN cebiwe 100, Tpybonposogos | Kateropun, TpybonpoBoaos,
cogeprKawmx rpynny cpen A(a) nnum paboTtatowmx Npu Temnepatype HuxKe MuHyc 70 °C, NpusHaKTCa rogHbIMM, ecam
WHAMKaATOpHble cnefbl AedeKTOB OTCYTCTBYIOT. [pn 3TOM UYyBCTBUTE/IbHOCTb KOHTPOJIA A0J/I)KHA COOTBETCTBOBATb
Knaccy 2 no FOCT 18442.

12.3.13. CBapHble coeanHEHUS MO pe3y/bTaTaM MarHUTOMOPOLUKOBOIO MAN MarHUTOrpaduyYeckoro KOHTPOoAs
CYMTAOTCA FOLAHbBIMM, EC/IM OTCYTCTBYIOT NPOTAXKEHHbIE AePeKTbI.

12.3.14. OnpegeneHve copepraHusa ¢eppuTHOM ¢asbl AOMKHO MNPOBOAUTLCA B CBApHbIX COEAMHEHMUAX
TPybonpoBOAOB U3 ayCTEHUTHbIX cTanel Ha PN > 100 B o6beme 100% Ha cOOpPOYHbIX eANHULAX, NpeaHa3HaYeHHbIX
Ana paboTbl Npu Temnepatype Bbiwe 350 °C, a B OCTaNbHbIX C/yYasnX - N0 TPebOBaHWUIO NPOEKTa.

12.3.15. CTMNI0CKONMPOBAHMIO HA HAaMUYNE OCHOBHbIX N€rMPYIOLLMX 9/1IEMEHTOB NOA/EeXaT CBapHble coeANHEHUA
NIerMpoBaHHbIX cTanel Tpybonposogos ¢ PN < 100 B cneaytowmx cayyanx:

- BbIBOPOYHO, HO HE MeHee ABYX COEANHEHWI, BbINOJHEHHbIX OAHUM CBapLLMKOM OZLHOM MapTUEN CBapOYHbIX
MaTepuanos;

- €C/1I1 COOTBETCTBME UCNOJIb30BaHHbIX CBAPOYHbIX MaTepPUaNoB Ha3HAYEeHHbIM Bbi3blIBaeT COMHEHMUE;

- ec/n nocne Tepmuyeckon o6paboTKM TBEPAOCTb CBAPHOIO COeAMHEHUA HE COOTBETCTBYET YCTAaHOB/EHHbIM
TpeboBaHMAM.

CBapHble coeAMHeHMA TpybonpoBOAOB W3 NEerMpOBaHHbIX CTanel ana Tpybonposoaos | Kateropum wau
coaepKawmx cpeabl rpynnsl A(a), cmbo pabotatowmx ¢ gasneHvem PN > 100, nogsiekat CTUAOCKONUPOBaHUIO B
obbveme 100%.

12.3.16. Pe3ynbraTbl CTUNOCKONMPOBAHWUA MNPU3HAOTCA YAOBAETBOPUTENbHBIMU, €CAN NPU  KOHTpoAe
noATBEPXKAEHO Hannune (OTCYTCTBUE) N COAEPIKAHUE COOTBETCTBYHOLMX XMMUYECKUX 31EMEHTOB B Han/1aBAeHHOM
WKW B OCHOBHOM MeTanne. MNpu HeyA0BAEeTBOPUTENbHbIX Pe3ybTaTax CTUI0OCKONUMPOBAHMA XOTA Bbl 0AHOFO CBapHOroO
coeanHeHuA B cNyvae BblIBOPOYHOro KOHTPO/IA CTUIOCKOMMPOBAHWUIO NOANEKAT BCE CBAPHbIE LWIBbI, BbINOJHEHHbIE C
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MCNONb30BaHMEM TOM Ke MapTUMU CBAPOYHbIX MaTepPManoB CBAPLLMKOM, BbIMOHUBLLUMM AAaHHOE CBapHOEe CoeaMHEHME.

MN3mepeHne TBEPAOCTM NpPOBOJAT AAA CBAapPHbIX CoeAuMHeHWn TpybonpoBoAOB, W3rOTOB/IEHHbIX U3
XPOMOKpPEMHEMapPraHU0BUCTbIX, XPOMOMONNBAEHOBDIX, XpomomonunbaeHoBaHaaANEBDIX,
XpOMoOBaHaAneBOo/IbGPaMOBbIX U XPOMOMOANBAEHOBaHaANEBO/IbGPAMOBbIX CTasiel.

TBepAOCTb HEOBXOAMMO U3MEPATb Ha KaXKaom TepmoobpaboTaHHOM CBApPHOM COEAMHEHUN NO LEHTPY WBa, B
30HE TEPMMYECKOTrO BAUAHUA, MO OCHOBHOMY MeTasly. Pe3ynbTaTbl U3amepeHusa TBepPAOCTU AO/KHbI COOTBETCTBOBATL
TpeboBaHMAM H/. 3HauyeHWs TBepAOCTU HE AOJIKHbl MPEBbIWATb YKasaHHbIX B Tabauue 12.6. Mpu TBEpPAOCTH,
npesbllUAlOWen [OMNYCTUMYIO, CBapHble COEAMHEHMA AOJ/KHbl MOABEPraTbCsA CTUNOCKOMUPOBAHUID W MNpwU
NMONOXKMTENbHbIX €70 pe3yabTaTax - NOBTOPHOM TepmoobpaboTke. Ha cBapHbIX COEANHEHMAX HAPYKHBIM ANaMETPOM
meHee 50 MM TBEPAOCTb HEe 3aMepALoT.

Tabnnua 12.6

OueHKa KavecTBa CBapHbIX COEAMHEHMﬁ no TBePAO0CTU

JonyctMmasn TBepAOCTb MeTansa WBa N 30Hbl TEPMUYECKOTO

Mapka ctanu
P BAnAHMA, HB, He Bonee

14XrcC 230

15XM, 12X1M®, 15X1M1d, 15X2M1, 15X5M, 240
15X5MY, 15X5B®

30XMA, 20X2MA, 22X3M, 18X3MB 270

20X3MB® 300

Mpw 3TOM TBEPAOCTb A0/KHA ObITb 3aMepeHa Ha KOHTPOJIbHbIX CBAPHbIX COEANHEHMAX U 3aHECEHA B NacnopT
Tpybonposoaa.

12.3.17. MpHu BbIABAEHUM METOAAMMN HEPA3PYLLAIOLLETO KOHTPOAA AedEKTHbIX CBapHbIX COEAMHEHUIA KOHTPOAIO
noJgepraloT yaBOEHHOE OT NepBOHaYasbHOrO 06bema UMCNO CBAPHbIX COEAMHEHWI Ha [AaHHOM Yy4yacTKe
Tpy60onpoBoAaa, BbINONHEHHbIX OAHUM CBAPLLMKOM.

EcAv npu OONONAHUTENBHOM KOHTpPOAe XoTA 6bl OAHO CBapHOe coeauHeHue 6yaeT NPU3HAHO HEroAHbIM,
KOHTpoAto cneayet noaseprate 100% cBapHbIX COeAMHEHUM, BbIMONHEHHbIX HA yYacTKe TpybonpoBoaa KOHKPETHbIM
CBApPLLMKOM.

12.3.18. [dedeKTbl, 0bHapyKeHHble B NPOLLECCE KOHTPOAA, AO/MKHbI 6biTb YCTPaHeHbl C MNOCAeAyoWUm
KOHTPO/IEM MCNPABAEHHbIX Y4aCTKOB.

McnpaBneHuio noaneKar Bce AedeKTHbIe YH4aCTKM CBAPHOIO COeAMHEHMSA, BbIABNIEHHbIE NPU BHELLHEM OCMOTpE
N U3MEPEHMUAX, a TaKKe KOHTPOJIe HePa3PYyLLAOWMMN GU3NYECKUMYU METOLAMM.

McnpaBneHnio mecTHOM BbIBOPKON U nocneayoleit noasapkoi (6e3 NoBTOPHOM CBAapKK BCEro coeauHeHus)
NOAJIeXKaT YYaCTKM CBAPHOTO LIBA, €C/IN pa3mepsbl BbIBOPKM Noc/ie yaaneHus AedpeKTHOro y4acTKa LWBa He NpeBbIwaoT
3HAYeHW, yKasaHHbIX B Tabnvue 12.7.

Tabnnua 12.7

Jonyctumble pasmepbl BbIODOPKM Noc/ie yaaneHns AedpeKToB B CBapHbIX WBax TpybonpoBoLoB

rnybuHa BbIGOPKK, % OT HOMWHANbHOM TONWMHBLI | CyMMapHas NPOTAKEHHOCTb BbIBOPKK, % OT HOMWHAIbHOTO
CTEHKM TPYD MM pacyeTHOro ceyeHus LWea Hapy»KHOIo NepMMeTpa CBapHOro coeanHeHus

Ons Tpy6onposoaos PN > 10 MMa, TpybonpoBoaos | KaTeropum uam paboTtatomnx npyu TemnepaTtype HUKe
muHyc 70 °C

15 n meHee He HopmupyeTca

bonee 15 po 30 BKAKOUMTENBHO [o 35
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Bbonee 30 go 50 sBkAtOUUTENBHO Jo 20

bonee 50 o 15

Ons Tpy6onposoaos | - IV KaTeropum

25 n meHee He HopmupyeTca
bonee 25 po 50 sBkAtouUnTENBHO [o 50
Bonee 50 [o 25

Ons Tpybonposoaa V Kateropuu

30 1 meHee He HopmupyeTca
Bbonee 30 go 50 BkAtOUNTENBHO [o 50
bonee 50 Jo 35

CBapHoe coeauHeHMe, B KOTOPOM A5 UcnpasneHns aedeKTHOro yyactka Tpebyetca npoussectn "BbibopKy"
pasmepom 6onee gonyctumoro no Tabauue 12.7, A0MKHO 6biTb NONHOCTbIO YAaneHO, a Ha ero MecTo BBapeHa
"KaTywka".

12.3.19. MexaHuMYecKMe CBOMCTBA CTbIKOBbIX CBAPHbIX COeAMHEHWNI TPYOONPOBOAOB A0/IKHbI NOATBEPKAATHCA
pe3ybTaTaMn MeXaHMYECKUX UCMbITAHUIN KOHTPOIbHbLIX CBAaPHbIX COeAMHEHUI B COOTBETCTBUM C TpeboBaHuAamM TOCT
6996.

12.3.20. KOHTpPO/IbHblE CBapHble COEAUMHEHMA  OOMKHbI  CBAapuBaTbCA Ha MNApPTUIO  OAHOTUMHbLIX
NPOU3BOACTBEHHbIX CTbIKOB. B NapTuio BXOAAT CBApPEHHbIe B CPOK He bonee Tpex mecsues He 6onee 100 04HOTUNHBIX
CTbIKOBbIX COEAMHEHUI C HOMWHAbHbIM gMameTpom DN < 150 nnm He 6onee natugecaTm cTbikos ¢ DN >= 175,

OAHOTUNHBbIMK SABAAIOTCA COEAMHEHUA W3 CTajield OAHOM MapKM, BbINOJIHEHHbIE OAHWMM CBAPLLMKOM, NO
e4MHOMY TEXHOJIOFMYECKOMY MPOLLECCY M OT/IMYAIOLLMECA MO TOJILLMHE CTEHKU He 6onee yem Ha 50%.

OAHOTMAHBIMM NO HOMWHANbLHOMY AMameTpy asaatoTca coegmHeHma: DN ot 6 go 32, ot DN 50 go 150, DN >=
175.

12.3.21. YMcno KOHTPO/SIbHbIX CBapHbIX COEAMHEHU ANA NPOBEAEHUA MEXAaHUYECKUX WCMbITAHUI W
meTannorpaduUyeckmnx nccnenoBaHuin 40KHO COOTBETCTBOBATL YKasaHHOMY B Tabnumue 12.8.

Tabnnua 12.8

YMCNO KOHTPObHbIX CBAPHbIX COEAMHEHMﬁ

HomuHanbHbI anameTtp Tpybbl DN | Y4CN0 KOHTPONBHbIX COeAUHEHUN

OT6 go 32 4
OT150 go 150 2
OT1 175 n 6onee 1

Mpy HeOBX0AMMOCTM NPOBEAEHUS UCMbITAHWIA Ha CTOMKOCTb K MKK A0/13KHbI ObITb CBapeHbl Ha ABa COeAUHEHMA
6onblue, Yem yKkazaHo ans DN 6 - 32, u Ha ogHo coegmHeHune 6onblie aaa DN >= 50. Mpu anametpe Tpy6 DN >= 450
[,0NYyCKaeTcAa CBapmMBaTb KOHTPO/IbHbIE CBAapPHblEe COeAMHEHMA N3 NAACTUH.

12.3.22. /13 KOHTPOJIbHbIX CBapHbIX COEAMHEHUIM AOMKHbI U3roTaBAMBaTbCA 00pasLbl A1a cneayolmx BUAoB
WCNbITaHWUIA:

- Ha CTaTMYecKoe pacTaxkeHne npu Temnepatype natoc 20 °C - aBa o6pasua;

- Ha yaapHbIn n3rnb (KCU namn KCV) npu temnepatype natoc 20 °C - Tpn obpasLia c Hagpesom Mo LEHTPY LWBa;

- Ha ygapHbii u3rmb (KCU umnm KCV) npu pabouen Ttemnepatype ana TpybonpoBonos, paboTatowmx npu
TemnepaTtype cteHKn MUHyc 20 °C 1 HUXKe, - Tpy 06pa3La ¢ HaAPEe30M NO LEHTPY LWBA M TPU - NO 30HE TEPMMUYECKOrO
BAnAHKUA (3TB);
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- Ha CTaTUYeCcKni n3rmnb - aBa obpasua;

- Ana meTtannorpaduyeckux nccieaoBaHunin - Asa obpasua (No TpeboBaHUIO NPOEKTa);

- Ha yaapHbin 13rnb (KCU mnam KCV) npu temnepatype natoc 20 °C - Tpu obpasia c Hagpesom Mo 30He
TEPMMYECKOTO BIUAHUSA (N0 TpebOoBaHUIO NPOEKTa);

- ANA UCNbITaHUI Ha cTolKocTb K MKK - yeTbipe 0bpasua (no TpebosaHMIO NPOEKTa).

McnbITaHWA Ha yaapHbIA M3rnb npoBoasT Ha 06pasuax ¢ KoHueHTpaTopom TMna "U" (KCU) nan "V" (KCV).

12.3.23. O6pasybl HeobxoaMmo Bblpe3aTb B cooTBeTcTBUMM ¢ TOCT 6996 mMeTogamu, He WU3MEHAOLMMM
CTPYKTYPY M MEXaHW4YecKue cBoOMCTBA MeTanna. He gonyckaetca npMMeHeHWe NpaBKWM 3aroTOBOK 06pasLoB Kak B
XOJIOAHOM, TaK U B ropAiYem COCTOAHUAX.

12.3.24. McnblTaHMe Ha CTaTUYECKOE PACcTsaXKEeHMe CTbIKOBbIX coeanHeHni Tpyb DN < 50 mokeT 6bITb 3aMeHEHO
WCMNbITAHNEM HA PACTAXKEHMUE CTbIKOB CO CHATbIM YCUIEHMEM.

12.3.25. VcnbiTaHMe Ha cTaTUYeCcKUi M3rnb cBapHbIX coeAnHEHUM Tpyb ¢ HOMWHaNbHbIM gnameTpom DN <= 50
MOKET ObITb 3aMEHEHO UCMbITAaHWEM CTbIKOB Ha CM/OLWMUBAHME.

12.3.26. Pe3ynbTaTbl MeXaHUYECKMX UCMbITaHWIA CBAPHbIX COEANHEHUI AOMKHbI YAOBAETBOPATL TPEOOBAHUAM
Tabnuupl 12.9 [9].

Tabnunua 12.9

MWHUMaNbHbIE HOPMbI MEXaHUYECKMX CBOMCTB CBAPHbIX COEAMHEHMUM

MunHMMaibHble HOPMbI MeXaHUYeCKUX CBOMCTB CBapHbIX COEAMHEHMVI ana cTanen

HanumeHoBaHUue HU3KONErMpoBaHHbIX XPOMMCTbIX, ayCTeHUTH
noKasarens YyrnepoamucT | MapraHLOBUCTbIX U XPOMOMOANBAEHOBbLIX U o- ayCTEHUTHbI

bIX MapraHLUEBOKPEMHUCT | XPOMOBaHAANEBOBOAbPPAMOB | GEPPUTHbI X

bIX bIX X

BpemeHHoe
conpoTuBaeHne
paspbiBy Npu
Temnepartype
natoc 20 °C

He HuXKe HMXKHero 3HaYeHnA BpeMeHHOro CONPOTMUBAEHUA Pa3pbliBy OCHOBHOrO MeTanna no
CTaHAapTy uam TY ana faHHON MapKu cTanm

MuHmanbHa
A yOoapHaa
BA3KOCTD,
Ik/cm? (kre/cm?)

npu
Temnepartype
+20°C

Ha
obpasuax 35(3,5) 35(3,5) 35(3,5) 30(3,0) -
KCV

Ha
obpasuax 50 (5,0) 50 (5,0) 50 (5,0) 40 (4,0) -
KCU

npv
TemnepaTtype
HUXKE MUHYC
20°C

Ha
obpasuax 20(2,0) 20(2,0) - 20(2,0) -
KCV




Ha
obpasuax 30(3,0) 30(3,0) - 30(3,0) -
KCU

MUHUMaNbH
bl yron nsrmba,
rpagycos, npu
TO/NUNHE

He 6onee 20
MM

100 80 50 80 100

6onee 20 mm 100 60 40 60 100

TeepaocTb
MeTanna wea
CBapHbIX - - 240 220 200
coeanHeHnin HB,
He bonee

MpumeyaHua

1. NoKasaTenn mexaHUYEeCKUX CBOMCTB CBapPHbIX COEANHEHUIA MO BPEMEHHOMY COMNPOTUBAEHUIO Pa3pbIBY U Yray
n3rnba onpeaenArT Kak cpegHeapudpmeTMyeckoe pe3y/ibTaToB WCMbITAaHUMA OTAeNbHbIX 06pasyos. O6Wwui
pesynbTaT NPU3HaT HeYA0BAETBOPUTE/IbHbIM, €CIN XOTA 6bl 0AMH M3 06pPa3sLLOB NOKa3an 3HaYeHWe BPeMeHHOro
COMPOTUBNEHNA Pa3pbiBY bosee yem Ha 7% 1 yrna nsrnba 6onee yem Ha 10% HMXKe HOPM, YKa3aHHbIX B Tabauue.

[JonyckaeTtcsa Ha ogHoMm obpasue npu TemnepaTtypax MUHyc 40 °C 1 HUKe 3HaYeHMe yaapHoi BaAskocTn KCU >= 25
[xk/cm?, KCV >= 15 x/cm?.

2. Buabl UcnbITaHUM U rapaHTUPOBAHHbIE HOPMbl MeXaHUYeCKUX CBOMCTB NO BpeMeHHéMY CONPOTUBNEHUIO
pPa3pbIBY M Y4APHOMN BA3KOCTU CTbIKOBbIX CBAPHbIX COeAMHEHWUIM TMNa "aucT + Tpyba", "Tpyba + nutbe", "nokosKa +
NnoKoBKa", "MokoBKa + Tpyb6a" A0MKHbI COOTBETCTBOBATb TPEOOBAHUAM, NPeabABAAEMbIM K maTepuasam ¢ bonee
HM3KMMM MOKa3aTeNAMMN MEeXaHUYeCKMX CBOMCTB. 1A TaKMX CBAPHbIX CoeaMHEHMUI yron u3rmba aonxeH 6biTb He
MeHee:

- 70° gna yrnepoamcTbix CTanemn ayCTeEHUTHOIO KNacca;

- 50° gna HWU3KONErMpPOBaHHbIX MapPraHUOBUCTbIX M MapraHLUEBOKPEMHUCTbIX CTafnel, BbICOKONErMPOBaHHbIX
CTanei aycTeHUTHO-PeppPUTHOrO Kaacca;

- 30° ANA HU3KO- U cpeaHeNerMpoBaHHbIX (XPOMUCTbIX M XPOMOMOIMOAEHOBBIX) CTaNIei U BbICOKOIErMPOBAHHbIX
cTanen ¢eppuTHOro Knacca.

3. KOHTPO/Ib MEXAHNYECKMX CBOMCTB, A TaKKe MeTannorpadpmyeckoe uccnegoBaHne uam UCnbiTaHMe Ha CTOMKOCTb
K MKK 06pa3uoB 3TMX coeaMHEHMI NpeaycMaTpPUBAOTCA Pa3paboTUMKOM TEXHMYECKON AOKYMEHTaLMK. TBepAOCTb
MeTa/lzla LWWBa CBapHbIX COEAUMHEHUN M3 CTann Mapku 12XM, BbINOAHEHHbIX PYYHON 31EKTPOAYroBOM CBapKOM
BaHAAMMCOLEPKALLMMM INEKTPOAAMM, AOMKHA ObiTb He 6onee 260 HB npu ycnoBuM, 4TO OTHOCUTENbHOE
yO/VHeHMe meTanna Wwea byaet He meHee 18%. TBepAoCTb MeTasla LWBA CBAaPHbIX COeAMHEHUI U3 CTann MapKu
15X5MY ponxHa 6biTb He 6onee 270 HB.

12.3.27. B pa3HOPOAHbIX COeAMHEHUAX NPOYHOCTb OLLEHMBAIOT NO CTann ¢ 6osee HU3KUMU MeXaHUYECKUMMU
CBOMCTBAMM, a yA3aPHYIO BA3KOCTb M Yro usrnba - no meHee NaAacTUUYHOM CTanu.

12.3.28. Mpu npoBegeHuM MeTannorpadpuyecknx mcciegosaHuii (no TpeboBaHWIO MPOEKTa) onpeaensatoT
Ha/MuMe B CBAPHOM COEAMHEHUW HedOoMyCTMMbIX AedEeKTOB M COOTBETCTBME GOPMbl M PasMepoB CBAPHOrO LIBA
TpeboBaHuaAm H/.

12.3.29. KauecTBO CBapHbIX COeAMHEHUIA NO pe3ynbTaTam WMCNbITaHWA Ha cToMKocTb K MKK (no TpeboBaHuto
NpoeKTa) NpM3HaeTCA YA0BNETBOPUTENbHBIM, ECAN Pe3ybTaTbl UCMNbITaHWUIA cooTBETCTBYIOT TpeboBaHuam FOCT 6032
MO CTOMKOCTW NPOTMB YKAa3aHHOM KOPPO3MMU.

13. TpeboBaHUA K UCMBITAHMIO U NPUEMKE CMOHTUPOBAHHbIX TPY6ONPOBOA0B

13.1. Obwue TpeboBaHUA
13.1.1. Bce TpybonpoBoAbl, Ha KOTOpble PACNPOCTPAHAETCA HACTOAWMM CTaHAAPT, MOC/Ae OKOHYaHWA
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MOHTAKHbIX U CBapOYHbIX PaboT, TepMo06pPaboTKM (NpM HEOBXOAMMOCTM), KOHTPONS KAYeCTBa CBapPHbIX COeAMHEHNI
HepaspyLawmmm MeTo4aMM, a TaKKe Nociae YCTaHOBKM M OKOHYaTE/IbHOFO 3aKpenneHusa BCeX OMnop, NoABECOK
(MpYyXUHBbI NPYXMHHBIX OMOP W MOABECOK HAa Mepuof MCMbITaHUI [OMKHbI ObiTb pasrpyKeHbl) U odopmaeHus
[OKYMEHTOB, MOATBEPKAAOLWMX KAYECTBO BbINONIHEHHbIX PaboT, NoABepPraloT HapyKHOMY OCMOTPY, UCMbITAHWIO Ha
NPOYHOCTb M MNAOTHOCTb, M NPU HEOBXOAMMOCTU - LONONHUTENbHBIM UCMbITAHUAM Ha FrePMETUYHOCTL C ONpeaeeHnem
nageHna gaBaeHus.

13.1.2. BuA ucnbiTaHMA (Ha NPOYHOCTb U NAOTHOCTb, AONOIHUTENbHOE UCMbITAHWE HA FePMETUYHOCTb), CNOCOH
UCMbITaHUA (TMAPaBANYECKMI, MHEBMATUYECKMI) U BEIMYUHY UCMbITAaTENIbHOTO AABNEHWUS YKa3blBalOT B NPOEKTe ANA
Karkgoro TpybonpoBoaa. B cnyyae OTCyTCTBMA yKasaHWIM O cnocobe MUCMbITaHUA UM BENMYMHE MUCMbITaTeIbHOMO
[aB/ieHMA cnocob MCMbITaHMA COMMAcoBbLIBAOT C 3aKAa3YMKOM, @ BEAVYMHY AABNEHWUSA WUCMbITAHWA MPUHUMAIOT B
COOTBETCTBMM C HACTOALLMM CTAaHAAPTOM.

13.1.3. McnbITaHWA Ha NPOYHOCTb M NJOTHOCTb NPOBOAAT OAHOBPEMEHHO.

13.1.4. HapyHblli ocMOTp TpybonpoBoaa MMEET Lie/ibto MPOBEPKY FOTOBHOCTM EF0 K NMPOBEAEHMUIO UCTbITAHUN.
Mpy HapyXHOM OCMOTPE MPOBEPAIOT: COOTBETCTBME CMOHTUPOBAHHOIO TPYHONPOBOAA NPOEKTHON AOKYMEHTALMU;
NpPaBWIbHOCTb YCTAHOBKM 3aMOPHbIX YCTPOWCTB, IEFKOCTb MX 3aKPbIBAHWA W OTKPbIBAHWUSA; YCTAHOBKY BCEX MPOEKTHbIX
KpenaeHui 1 CHATME BCEX BPEMEHHbIX KPEMEHUI; OKOHYAHWE BCEX CBAPOUHbIX PaboT, BKAOUYAA BPE3KM BO34YLUHMKOB
W ApeHakeli; 3aBeplueHne pabot no TepmoobpaboTke (Npun HeobxoanMMocTH).

13.1.5. UcnbiTaHMIO, Kak npaBuao, NoABepratoT Becb TpPybonpoBod MOAHOCTbIO. [onyckaeTcs npoBOAUTb
ucnbiTaHne TpybonpoBoAa OTAENbHbIMW Yy4acTKamu, MPUM 3TOM pPas3bMBKY Ha Y4YaCTKM MPOBOAMT MOHTaXKHas
OpPraHW3aLma No COrnacoBaHMIO C 3aKa34YMKOM.

13.1.6. MpK MUCAbITAaHUM HA MPOYHOCTb M MJOTHOCTb UCMbITbIBAEMbIN TPY6ONPOBOA (Y4acTOK) A0/IKeH bBbiTb
OTCOEAMHEH OT anmapaToB WM Apyrux TpybonpoBoaoB 3arnywkamu. Mcnonb3oBaHWEe 3anOpHOM apmaTtypbl Aaa
OTK/IlOYEHMA WuchbITbiBaeMmoro TpybonpoBoda (yyactka) He gonyckaetcA. MMpyM HEBO3MOXKHOCTM OTCOeAMHEHWUs
TpybonpoBoaa OT annapara c/iefyeT yunTbiBaTb TpeboBaHus 4.6.

13.1.7. Nepepn npoBeAeHNEM UCMbITAaHUIA BCA 3aMopHas apmaTtypa, YCTaHOB/AEHHan Ha TpybonpoBoae, A0/MKHA
6bITb MONHOCTbIO OTKPbLITA, CA/IbHUKM YNAOTHEHbI; HA MECTe PEryanpyroLLMX KAanaHoB U U3MepPUTE/IbHbIX YCTPOWCTB
O0/1KHbI ObITb YCTAHOB/IEHbI MOHTAXKHblE KaTyLKW; BCE BPE3KY, WTyLepa, H0ObILWKM 417 KOHTPONbHO-U3MEPUTENbHbIX
NpMHOPOB A0/XKHbI ObITb 3ar/yLIEHbI.

13.1.8. MecTa pacnosoXKeHUs 3arayllek Ha Bpems MPOBeAEHMS WCMbITaHWUA [O0/MKHbI ObiTb OTMEYEHbI
npeaynpeamTenbHbiMM 3HaKamMK; NnpebbiBaHMe ntogeit NobaM30CcTU He JonycKaeTca.

13.1.9. inA KOHTPONA faBNEHUA ceayeT NPUMEHATb MAaHOMETPbI NGO AUCTAHUMOHHbIE CPeACTBA USMEPEHU,
MMetoLLLMe O4MHAKOBYH TOYHOCTb BO BCEM AMana3oHe N3MepeHusa U 0ANHAKOBbIE Npeaesnbl u3mepeHus. lonyckaetca
NPUMEHATb MaHOMETpPbl (AUCTAHUMOHHbIE NPMOOpPbI Kaacca TOYHOCTM He 6onee 1,5) npu ycnosuu, 4to
KOHTPOIMPYyEeMble 3HaYEHWNA AaBAEHUN LOMKHbI HAXOAUTLCA B NpeAesax BTOPOM TPETU LWKa/bl MOKa3aHUIM MaHOMETpa
(npesenbHoe gaBneHe MaHOMETPOB AO/IXKHO COCTaBAATb OKO/0 4/3 OT UchbITaTeIbHOrO AaBsieHns). MNpu nsmepeHun
[ABNEHUA ABYMS MaHOMETPAMU OAMH A0KeH OblTb KOHTPO/IbHbBIM.

13.1.10. OauH MaHOMeTp (LMCTAaHUMOHHBIM NpMbOp) yCcTaHaBAMBAKOT Y OMPECCOBOYHOrO arperata nocse
3aMOpPHON apmaTypbl, APYroi - Ha BO34yLHMKe B TouKe TpybonpoBoaa, Hanbosiee yganeHHoOW OT ONpPeccoBOYHOIO
arperarta.

13.1.11. Pa3pelwaeTcs NpoOBOAUTb UCMbITAHUA C HAHECEHHOM Ten/J0BOM WAN aHTUKOPPO3UOHHOW U30NsLMEN
TpybonpoBogoB M3 6ecloBHbIX TPyO WAM 3apaHee W3rOTOB/IEHHLIX WM MWCMbITAHHbIX 6/10KOB (HE3aBUCMMO OT
npuMeHsAeMbIX TPy6) Npu yCI0BKM, UYTO CBapHbIE MOHTaXKHbIE CTbIKM U dNaHLEeBble coeanHeHNsA ByayT MMeTb AOCTYN
ANA oCcMoTpa.

13.1.12. UcnbITaHWe Ha NPOYHOCTb U NJIOTHOCTb TPYHONPOBOAOB C HOMUHAaNbHbIM AaBneHnem PN <= 100 moxeT
6bITb rMAPABANYECKUM MM MHEBMATUYECKMM. KaK NpaBunio, UCMbITaHWe NPOBOAAT M’MAPABANYECKMM CNOCO6OM.

3ameHa ruapaBaMYeckoro UCMbITaHWA Ha MHEBMATUYECKOE A0MYCKAETCA B CAeAYOWMX Cydanx (pekomeHayeTcs
NpPoBOAMTb C KOHTPOJIEM METOLO0M aKYCTUYECKOW IMUCCUN):

a) ecnm HecyLw,an CTPOUTE/IbHAA KOHCTPYKLMA UM OMNOpPbI HE PaccYnTaHbl Ha 3anosiHeHMe TpybonpoBoaa BOAOMN;

6) Npu TemnepaTtype OKpyrKawwero Bosgyxa HuxKe O °C M OMACHOCTM MPOMEpP3aHMA OTAE/bHbIX YYacTKOB
TpybonpoBsoaa;

B) €C/IN NPUMEHEHME XKUAKOCTU (BOAbl) HEAOMYCTUMO, HA 3TOT BMUA UCMbITAHWIN pa3pabaTbiBaeTCA MHCTPYKLMA
no 13.1.20.

McnbiTaHWe Ha NPOYHOCTb M NIOTHOCTb MHEBMATUYECKU C 06A3aTENbHbIM KOHTPOJIEM METOLOM aKyCTUYECKOM
3MMCCUM NPOBOAUNTCA:

a) ana TpybonpoBOAOB, PACNONOMKEHHbIX B AENCTBYIOLLMX Liexax;

6) ona TpybonpoBOoAOB, PACNO/IOKEHHbIX Ha 3CTAaKaZax, B KaHanax WAu OTKax PAAOM C AeWACTBYHOLLMMM
Tpybonposogamu;
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B) Npu UcnbITaTenbHOM AasneHun meHee 0,4 Ma (4 krc/cm?), ecamn Ha Tpybonposogax yCTaHOBAEHa apmaTypa
M3 Ceporo 4YyryHa.

13.1.13. UcnbiTaHWe Ha NPOYHOCTb M NAOTHOCTb TPybonpoBoAOB Ha HOMMHaNbHOe aaBaeHne PN cBbiwe 100
[ONKHO NPOBOAMUTLCA TMAPABANYECKMM cnocobom. B TexHUYecKM 060CHOBAHHBIX Cayvasax ana TpybonpoBoos Ha
HOMWHanbHoe paasneHMe PN ago 500 ponyckaetcA (MO COrlacoBaHUIO C HaZA30PHbIMM  OpraHamu) 3ameHa
r'MAPaBANYECKOrO UCMbITaHMA HAa MHEBMATMYECKOE NPU YCNOBUN KOHTPOJIA 3TOr0 UCMbITAHUSA METOAOM aKyCTUYECKOM
amuccum (A3).

13.1.14. MNpn COBMECTHOM MUCMNbITaHNUN 06BA30YHBLIX TPYOONPOBOAOB C annapaTtamu BeNNYMHY OaBAEHUS Npu
UCNbITaHUKM TPybOMpPOBOAOB Ha MNPOYHOCTb W MJIOTHOCTb (40 OGAMMKAMWEN OTKAOYalOWeEn 3aABUXKKM) creayeT
NPUHUMATb KaK Ana annaparTa.

TpybonpoBoabl, KOTOpble MNOABEPraloT WCMbITAHUIO Ha MNPOYHOCTb M MNOTHOCTb COBMECTHO C ApYrUm
obopyaoBaHMeM, A0MKHbI 6bITb UCMbITAHbI C YYETOM AaB/IEHMA UCMbITaHMA 3TOro 060pya0BaHMSA.

13.1.15. KopoTkue (go 20 m) oTBogALWMeE TpybonpoBoabl OT NpeaoXpaHUTe/IbHbIX KNanaHoB, a Tak¥Ke CBeun oT
annapaToB W CUCTEMbI, CBSI3aHHbIE HENOCPeACTBEHHO € aTMocdepoi (Kpome ra3onpoBoaoB Ha daken), UCNbITaHUI,
KaK NpaBunno, He NogsexKart.

13.1.16. [ononHuTenbHble WUCMNbITaHMA TPYOOMNPOBOAOB HA rEPMETMYHOCTb MPOBOAAT MHEBMATUYECKUM
cnocobom (cm. 13.5).

13.1.17. MNopayeKaHKa CBapHbIX LWBOB 3anpewaercsa. YcTpaHeHne AedeKToB BO BpPeMs HaXOXAEHUSA
TpybonpoBoga nog AaBAeHNEM He paspeLlaeTcs.

13.1.18. MNpu npoBedeHUN WUCMbITaHUA ODOHapyXKeHHble AedeKTbl AO/IXKHbI ObITb YCTPAHEHbI, @ UCMbITaHUA
NOBTOPEHDI.

13.1.19. O npoBeAeHNM UCTIbITaHWUIM TPYOONPOBOAOB A0/KHbI COCTaBAATLCA COOTBETCTBYIOLLNE AKTbI.

13.1.20. MHeBmaTUYecKMe wucnbiTaHMAa cornacHo 13.1.12, 13.1.13 cneayeT npoBOAUTbL MO WMHCTPYKUMW,
cofeprKallen MeponpuaATMA, WUCKAOYaloLWMe BO3MOMKHOCTb paspylleHnAa TpybonpoBogoB B C/Ayyvae MNosABAEHUA
KpUTUYecKoro A3-curHana. 3Ta MHCTPYKLMA MO NPOBEAEHUIO UCNbITAHUI A0NXKHA OblTb YTBEPKAEHA PYKOBOAUTENEM
npeanpuATMA (TEXHUYECKUM AUPEKTOPOM) U NPeAyCMaTpPMUBaATb HEOBX0AMMblE Mepbl 6&30MacHOCTH.

13.2. Tngpasamyeckoe ncnbiTaHMe Ha NPOYHOCTb M NIOTHOCTb

13.2.1. TnapaBanyeckoe ucnbiTaHue TpybonpoBoAoB A0/KHO NPOBOAMTLCA MPEUMYLLECTBEHHO B TEMN/IOE BPEMS
roaa Npu NONOKUTENbHOM TEMMNEPATYPE OKpYyrKatowero Bo3ayxa. A ruapaBanyeckux UCNbITaHUI C aBieHUEM A0
100 MMa aonKkHa NPUMEHATLCA, KaK NPaBWAO0, Boda C TeEMMNepPaTypon He HuxKe natoc 5 °C u He Bbiwe natoc 40 °C nnu
cneumanbHble cmecu. Ana Tpybonposoaos Bbiwe 100 MMa (Npon3BoACcTBO NOANITUIEHA) MPUMEHAETCA Ba3e/IMHOBOE
Mac/i0, UMeloLee HeNTpasbHble CBOMCTBA MO OTHOLWEHMUIO K YF1epoaucToi cTanun. Mo cornacoBaHMio C aBTOPOM
npoeKkTa BMECTO BOAbl MOXET ObiTb MCNONb30BaHa Apyrad XUAKOCTb (HEKopposuitHan, HesaoBUTasn,
HeB3pblBOOMacHasA, MasioBaA3Kas). PasHOCTb TeMmnepaTyp CTeHKM TpybonpoBoaa W OKpy:Kalowero Bo3ayxa Bo Bpems
WCNbITaHWI He J0/1XKHa BbI3blBaTb BbiMNaZeHMA BAarv Ha CTeHKe Tpybonposoaa.

Ecnn ruppasnmvyeckoe ncnbiTaHMe NPOBOSAT NPU TemMMepaType OKpyrKatowero so3ayxa HuKe 0 °C, AOMKHbI
6bITb NPUHATLI MEPbl NPOTUB 3amMep3aHMA BOAbl M obecrnevyeHo HaZeKHOe ONOPOXKHEHUE TPybonpoBoAa.

Mocne oKOHYaHUA TMAPABANYECKOrO UCNbITAaHUA TPYOHONPOBOA A0MKEH ObITb NONHOCTHIO ONOPONKHEH M NPOAYT
0,0 NOJTHOTO YAANeHMUA BOAbI MW }KULAKOCTW.

BennunHa NpobHOro AaBNEHUS Ha MPOYHOCTb (FMAPaABAMYECKMM MW MHEBMATUYECKMM Cnocobom) Ao/KHa
COCTaB/ATb He MeHee (BblbupaeTcsa 6o/bluee U3 ABYX 3HaUYEHUI) <*>:

<*> [pn Hannumm Ha TpybonpoBoae apmMaTypbl U3 CEPOro YyryHa NpobHoe AaB/eHne He A0JIKHO NpeBbIwaTh
seanuunHy 0,4 MMa.

[o]
P, = 1,25P—2 , HO He meHee 0,2 MMMa, (6)

[O-]t
nnn Pop = 1,43P, (7)

roe P - pacueTHoe aasneHue Tpybonposoaa, MMa;
Pnp - npobHOEe pasneHune, MMa;

[6]20 - AoMNyCcKaemoe HanpsaxeHue ana matepuana Tpybonposoaa npu 20 °C;

[G]z - OOMycKaeMoe HanpsiKeHue /s matepuana TpybonpoBoZa Mpy MaKCMManbHOM MONOMKUTEIbHOM
pacyeTHOM TemnepaType.
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[O']zo
OTHoLWeHne ﬁ NPUHUMAETCA MMeEIolllee MeHbllee 3HayeHue A1A MaTepuanoB BCEX 3/1eMeHTOB
O

TpybonpoBosa, paboTatolinx noa AaBaeHnem, 3a UCKAoYeHem 601ToB (Lnunek).

13.2.2. B cnyyae ecamn gns obecneyeHma ycaoBUM NPOYHOCTU U TePMETUYHOCTU NPU UCMbITAHUAX BO3HWUKaET
Heob6X0AMMOCTb YBENMYEHUA ANaMeTpa, YMCia UK 3ameHbl MaTepurana 60nToB (lWnunek) dbnaHueBbIX coeauHEHNN,
[OMNYCKaeTca YMeHbLIUTb NpobHoe AaBiaeHue 40 MaKCMMAa/bHOW BEeNIMYMHBI, NPU KOTOPOM BO Bpems NpoBeaeHus
WCNbITaHUI 0becrneuynBaloTca YC/I0BUSA MPOYHOCTM 6ONTOB (WNunek) 6es yBennyeHua nUx guameTpa, ymcna uam bes
3ameHbl maTepuana.

13.2.3. Bo Bcex cnyyanax BennuymMHa NpobHOro AaBneHua A0MKHA NPUHUMATLCA TaKoM, YTO6bl MaKCMMasbHble
Hanps»eHus B cTeHKe Tpybonposoda Npu NpobHOM AaBfeHUM He npesblwann 95% npegena Tekyyectu maTepuana
npu TemnepaTtype UCnbITaHUA.

13.2.4. BennumHy npobHOro gasneHMsa Ha NPOYHOCTb A/1A BaKyYMHbIX Tpybonposogos u Tpybonposoaos 6e3
M36bITOYHOrO AaBAEHUA ANA TOKCMUYHbIX WU B3PbIBOMOXApPOONacHbIX cpea caeayeT NpuHMMaTh pasHoi 0,2 MNa (2
Krc/cm?).

13.2.5. B cnyyae ecan TpybonpoBoa M ero anemeHTbl paboTaloT B AManasoHe TemnepaTyp MoA3y4ecTn U

AOMyCcKaeMoe HanpsKeHne ana matepuanos TpybonpoBoAOB M €ro 3/1eMeHTOB MPU pPacyeTHoW TemnepaType [0],
onpeaensioT Ha 6ase npeaena 4AUTENbHON NPOYHOCTU UK Npeaena NoA3ydYecTu, AonyckaeTtca B dopmyne (6) BMecTo

[O'], NCMNO/Ib30BaTb BE/IMUYNHY AOMYCKAEMOrO HaMPAXKEHUA NPU PacyeTHOM TemnepaType [G]m , NONYYEHHYIO TONIbKO
Ha 6a3e He 3aBUCALLMX OT BPEMEHMU XapaKTEPUCTUK (Npesena TEKy4ecTU U BPEMEHHOIO conpoTusaeHus), 6es yyerta
NoA3y4yecTn U AAUTENbHOM NPOYHOCTH [9].

13.2.6. [daBneHune B TpybonpoBoAe MpU WUCMbITAHUM AO/KHO YBEAMYMBATBLCA 4O 3HaveHua okono 50% ot
YCTaHOB/IEHHOIO UCNbITAaTe/IbHOTO AaBAEHUSA. 3aTeM AaBNeHNEe HEOHXOANMMO YBENNYMBATL NO3TANHO NPUBAN3UTENBHO
no 10% oOT 33a4aHHOrO MWCMbITAaTe/IbHOFO AABNAEHUSA A0 €ro AOCTUXKeHuA. TpybonpoBogHAA CUCTEMA AO0J/IKHA
NoAAEPKMBATLCA MPU 3TOM UCMbITAaTE/IbHOM AaB/eHMM B TedeHne He meHee 30 MUH. 3aTem gaBneHne HeobxoaMmo
YMEHbLWMUTb A0 PACYETHOrO AAB/AEHMA, U BCE MOBEPXHOCTU 3/1EMEHTOB, CBAapHbIX COEAMHEHUA WU CaMWU CBapHble
coegMHeHMA AO/KHbI OblTb NMOABEPrHYTbI TWATENbHOMY BM3yasNbHOMY OCMOTPY. Bo Bpema 3Toro ocmoTpa Ha
TpybonpoBoze [ONKHbI OTCYTCTBOBATb CAeAbl NAacTUYecKon aebopmaumu.

MpPoAoAKNTENBHOCTb UCMbITAHUA Ha MPOYHOCTb M NIOTHOCTb ONpPeLeNseTca BpemeHeM OCMOTpa Tpybonpososa
M NPOBEPKU rePMETUYHOCTUN Pa3beMHbIX COEANHEHWA.

Mocne OKOHYAHWUA TMAPaBANYECKOro UCNbITAHUA BCE BO3AYLHMKM Ha TpybonpoBoae A0KHbl ObiTb OTKPbLITLI U
Tpyb6onpoBog, AoMKeH BbITb NONHOCTHIO OCBOBOXKAEH OT BOAbI YEPE3 COOTBETCTBYHOLLME APEHANKM.

13.2.7. ApmaTtypa A0/1XKHA NoABepraTbea rmMApaBAMYecKoMy UCMbITaHUIO NPOBOHbIM AaBAEHMEM B COOTBETCTBUM
¢ NOCT 356.

13.2.8. Mpun 3anonHeHun TpybonpoBoAa BOLAOM BO3AyX AO/MKEH ObITb yaaneH MNOAHOCTbIO. [laBneHue B
MCNbITbIBAEMOM TpybONpoBOAEe CneayeT NoBbIWATL NAaBHO. CKOPOCTb NoAbEMA AABAEHUA A0/KHA ObITb YKa3aHa:

- ANA UCnblTaHuA TpybonpoBoaa Ha 3aBOAE-U3rOTOBUTENE - B TEXHUYECKOWN AOKYMEHTaLNUW;

- ANA UCNbITaHUA TpybonpoBoAa B NPOLECCE MOHTAKA - B MHCTPYKLMW NpousBoauTens pabor.

13.2.9. Vicnonb3oBaHMe CXKaToro Bo3ayxa Wan Apyroro rasa gasa nogbema AaBleHMA HE JONYCKaeTcA.

13.2.10. Mpu UcnbITaHUKN He AONYyCKaeTcAa 0BCTYKMBaAHME CTaslbHbIX TPY6ONpoBOAOB.

13.2.11. Pe3ynbTaTbl MAPABAMYECKOTO  MCMbITAHWMA HA MPOYHOCTb M MJAOTHOCTb  MpPM3HAKOTCA
YO0BNETBOPUTE/IbHBIMM, €CAN BO BPEMA MUCMbITAHUA He BblABAEHbl PaspbiBbl, BUAUMbIE Aedopmaumu, nageHue
[AaBNEHUA N0 MAaHOMETPY, @ B OCHOBHOM MeTaJ/ifle, CBapHbIX LIBAxX, KOPMNycax apmMaTypbl, Pa3beMHbIX COeANHEHUAX U
BO BCEX Bpe3Kax He OOHapy»KeHbl TeYM U 3anoTeBaHuUA.

13.2.12. OgHOBpEMEHHOe TrMApPaBANYECKOe MUCMbITaHWEe HEeCKOJIbKMX TPybonpoBOAOB, CMOHTUPOBAHHbLIX Ha
O6LLUMX HECYLLMX CTPOUTENbHBIX KOHCTPYKLUMAX UKW 3CTaKage, LOMYCKAETCA TONbKO B TOM C/ly4ae, eC/iM 3TO pa3peLleHo
NPOEKTOM.

13.3. MMHeBMaTMYECKOE UCNbITaHWE Ha NPOYHOCTb U NAOTHOCTb

13.3.1. lMHeBMaTUYECKOE UCMbITAaHNE HA MPOYHOCTb M NJIOTHOCTb NPOBOAAT ANA Tpybonposoaos Ha PN <= 100 ¢
yyeTom TpeboBaHuit 13.1.12, a ecnm gasneHue B TpybonpoBoae Bbile - ¢ yyeTom TpebosaHumit 13.1.13.

13.3.2. BennumHy ncnbitaTeIbHOro AasAeHuA NPMHMMAIOT B COOTBETCTBMM € 13.2.1 npu yCNOBUKU NPUHATUA Mep
no 3alLuTe NepcoHana n oKkpyKatowero obopyaosaHua cornacHo 13.3.5, 13.3.7, 13.3.8 1 13.3.10.

13.3.3. B cayyae ecnm ucnbiTaHMa He BbinM npoBeaeHbl cornacHo 13.3.2 MAM OHUM HEBO3MOMKHbI, AaBleHue
NHEBMOMCNbITAHUA A0/IXKHO cocTanATb 110% oT MaKcMmanbHO JONYCTUMOTO AaB/EHUA.

13.3.4. NNHEBMATUYECKOE UCMbITaHWE AONXKHO NPOBOAMUTLCA BO34YXOM UM MHEPTHBIM Fa30M U TOJIbKO B CBETN0€
BPEMSA CYTOK.
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13.3.5. Ocoboe BHUMaAHNE HEODBXOAMMO YAENNTb TaKMM haKTOpPaM KakK:

a) pacnosioxeHue TpybonpoBOAHOM CUCTEMbI OTHOCUMTEIbHO APYIUX 34aHUI, AOPOT U YYaCTKOB, OTKPbITbIX 415
NoAen 1 BCero Apyroro 060pya0BaHUA U KOHCTPYKUMIA;

6) noagepraHve BO BPEMS MUCMbITaHUIA CaMbIX CTPOIMMX CYLLECTBYIOLWMX Mep 6e30MacHOCTU U rapaHTUin, 4To
TONbKO MEepPCOHan, y4acTBYIOWMIA B UCMbITaHUAX, UMEET AOCTYN K y4acTKy UCMbITaHWA, @ PaloH, HenocpeaCcTBEHHO
npuAeraloWwmnin K 30HE UCNbITaHUKA, [0/MKeH ObiTb 33KpbIT M obecneyeH npesynpexAaloWmMMM  3HaAKaMu,
NPUMeEHAEMbIMM ON1A ONACHbIX U BPEAHbIX 30H;

B) nepes, NHEBMOUCMbITAHMEM NPOBEAEHME HEepPa3pyLIAOLWEro KOHTPoaA B 06beme 100% Npoao/ibHbIX LIBOB.
HeobxoaMMO BbINOSHUTL TaK¥Ke YNbTPa3BYKOBOW KOHTPO/b B 06beme He meHee 10% AnA BCEX KOJbLLEBbIX LUBOB,
BK/IO4as BCE CTbIKOBblE COeAMHEHUA paccmaTpueaemoro Tpybonpososaa;

r) noagepraHue TemnepaTtypbl UCMbITAHUA He MeHee Yem Ha 25 °C Bbile TemnepaTypbl XPynKoro nsnoma
maTepuanos Tpybonpososa.

13.3.6. Mpn NHEBMATUYECKOM MCNbITaHUM TPYOOMNPOBOAOB Ha MPOYHOCTb MOABEM AABAEHUA CAefyeT BECTU
NAaBHO, CO CKOPOCTbIO, PaBHOMN 5% OT Pn, B MUHYTY, HO He 6onee 0,2 MMa (2 Krc/cm?) B MUHYTY, C NepUMoanyecKnm
OCMOTPOM TPyb6ONpoBOAA HA CAeAyOWMX STanax:

- npun pacyeTHom gasnerHmn go 0,2 MMa (2 krc/cm?) ocmoTp NPOBOAAT Npu AasaeHun, pasHom 0,6 npobHoro
[aBNeHUsA, U Npu paboyem aasneHuu;

- Npv pacyeTHOM AasaeHnm sbiwe 0,2 MMMa (2 krc/cm?) ocmoTp nposogAaT npu AasneHun, pasHom 0,3 n 0,6
NPo6HOro gasneHus, 1 Npu paboyem faBneHUM.

Bo Bpema ocmoTpa nogbem [AaBieHMA [0MKeH OblTb npuoctaHoBneH. lpu ocmoTpe o6CTyKMBaHue
TpybonpoBoza, HaxoAALLerocs Nog Aas/eHMeM, 3anpeLLaeTcs.

MecTa yTeukm onpesensatoT No 3ByKY NPOCAYMBAIOLLETOCA BO34YXa, @ TAK¥XKe No Ny3bipAM NPU NOKPbLITUN CBAPHBbIX
WBOB, pAaHLUEBbIX U APYTUX COEANHEHUN MbIJIbHOM 3MY/IbCUEN W APYTUMU METOAAMMU.

JedeKTbl yCTPaHALOT TOZIbKO NPU CHUXKEHUN AABNEHUA 40 HYNA U OTKAOYEHUM KOMNpeccopa.

13.3.7. Ha BpemaA NpoBeAeHUA MHEBMATUYECKUX WUCMbITAHUIA Ha MPOYHOCTb KaK BHYTPM MOMELLEHUN, TaK U
CHAPYXXM [0/MKHA YCTAaHABAMBATBLCA OXpaHseMas (oxpaHHan) 30Ha. MMHMMANbHOE PacCcTOoAHME OT Kpas 30Hbl 40
TpybonpoBoaa AONKHO COCTAaBAATb HE MeHee 25 M NpU HaAa3eMHOM NpoKaagKke Tpybonposoaa u He meHee 10 m npu
noA3eMHoM. MpaHULLbl OXPAaHHOW 30HbI AO/IKHbI OTMEeYaTbCA GaXKKaMM.

13.3.8. Bo Bpems nogbema AaBaeHusa B Tpybonposoge 1 Npu AOCTUKEHUN B HEM UCMbITaTeIbHOTO AaBAEHUSA Ha
NPOYHOCTb NpebblBaHME NOAEN B OXPAHHOW 30HE 3anpeLLaeTcs.

OKOHYaTeNnbHbI OCMOTP TPybOMNpoBOAA pa3pellaeTcs Mo ucTedyeHMM 10 MUMHYT AuWb nocne TOro, Kak
UcnblTaTeNIbHOEe fAaBreHMe Oy[eT CHUMKEHO A0 pacyeTHoro. OCMOTP  AO0/KEH NPOBOAMUTLCA  CNeLmnanbHO
BblAENIEHHbIMM ANA 3TOW LLeSIN U NPOUHCTPYKTUPOBAHHBIMU NLLaMKN. HaxoauTbcA B OXpPaHHOM 30He KoMy-1Mbo, Kpome
3TUX /ML, 3anpeLLaeTcs.

13.3.9. Komnpeccop ¥ MaHOMETpbl, UCNOAb3yeMble MNPU MPOBEAEHUM MHEBMATUYECKOTO WCMbITAaHUA
TpybonpoBoLOB, A0MKHbI Pacno/iaraTbCs BHE OXPaHHOM 30HbI.

13.3.10. Ana HabnogeHMa 3a OXPaHHOW 30HOW YCTaHaB/MBAOT CheuManbHble NocTbl. YMcno nocrtos ana
HapY»XHbIX TPybONpOBOAOB ONpeaenatoT U3 pacyeta ogmH noct Ha 200 m ganHbl Tpybonposoaa. B ocTanbHbIX cayvasx
4YMC0 NOCTOB ONPEAENAOT UCXOAA U3 MECTHbIX YCIOBUI, C TeM YTOObI OXpaHa 30HbI Bblna HageKHo obecneyeHa.

13.4. MpombiBKa 1 NpoayBKa Tpybonposoaa

13.4.1. Tpyb6onpoBoAbl A0MKHbBI MPOMbIBAaTbCA UAW NPOAYBATLCA B COOTBETCTBMM C YKa3aHUAMM NPOEKTA.

MpoMbIBKa MOKET OCYyLLECTBAATLCA BOAON, MAaC/IOM, XMMUYECKUMU peareHTamu u ap.

MpoayBKa MOKET OCYLLLECTBAATLCA CXKaTbIM BO34YXOM, MApPOM UN MHEPTHbLIM ra3om.

MpombiBKa, NpoayBKa TPYy6ONPOBOA0B AOMKHbI OCYLLECTBAATLCA MO CNeLmanbHo pa3paboTaHHOM cxeme.

Mpu NnpoBeAeHNN NPOMbIBKM (MPOAYBKM) B 3MMHEe Bpems AO/IKHbI MPUHUMATLCA Mepbl MPOTMB NPOMeEP3aHUs
Tpybonpoeogos. O NpoBeAeHMM NPOMbIBKM U MPOAYBKN COCTABAAIOT aKT.

13.4.2. MpombiBKa BOAOM A0/IKHA OCYLLLECTBAATLCA CO ckopocTbio 1 - 1,5 m/c.

Mocne NpPombIBKM TPYOOMNPOBOA, AO/XKEH ObiTb NONHOCTHIO OMOPOXKHEH M MPOAYT BO3AYXOM WM MHEPTHbIM
rasom.

13.4.3. MpoayskKy TpybonpoBoA0B cieayeT NPOBOANTL NOA AaB/ieHMEM, PpaBHbIM paboyemy, Ho He 6onee 4 MIa
(40 krc/cm?). Mpoayska Tpybonposoos, paboTatowmx nod, n3bbiTouHbim AasaeHnem go 0,1 MMa (1 kre/ecm?) nan
BaKyyMOM, J0/KHa NPOBOAMTLCA NoA, AasneHmem He 6onee 0,1 MMa (1 krc/cm?).

13.4.4. NpoAoAKUTENBHOCTb NPOAYBKU, €CIN HET CreLManbHbiX YKa3aHMI B NPOEKTE, AO/KHA COCTABAATL He
meHee 10 MUH.

13.5. lononHUTENbHbIE NCNbITAHMA HA FTEPMETUYHOCTb

13.5.1. TpybonpoBoabl, cogep:Kalmne rpynnbl cpeq, A, B(a), 6(6), a Takke BaKyyMHble TpybonpoBoabl, NOMUMO
O6bIYHbIX MUCMbITAaHWI HAa MPOYHOCTb M NJOTHOCTb, AO/KHbI NOABEPraTbCA AONOJHUTENBHOMY MHEBMATUYECKOMY
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WCNbITAHUIO HA TEPMETUYHOCTb C oNpeaeneHMEM NALEHMA AABAEHNA BO BPEMSA UCMbITAHUA.

HeobxoamMmocTb NpoBefeHUA AONOAHUTENbHbIX WCMbITAaHUA Ha FepMeTMYHOCTb Apyrux Tpybonpososos
YCTaHaB/AMBAETCA MPOEKTOM.

Tpybonposozbl, HaxogAwmMecs B 06BA3KE TEXHONOIMYECKOro 060pyA0BaHUSA, cneayeT UCMbITbiBaTb COBMECTHO
C 3Tum obopyaoBaHUEM.

13.5.2. JononHuTenbHOEe UCMbITaHWE HA FrepMeTUYHOCTb NMPOBOAAT BO3AYXOM WM MHEPTHbIM ra3om nocne
3aBepLIEHNA UCMBITAHUIM Ha NPOYHOCTb M NIOTHOCTb, MPOMBIBKM U MPOAYBKM.

13.5.3. [lononHUTeNbHOE UCMbITaHWE Ha FEPMETUYHOCTb NPOBOAAT AaBJEHMEM, PaBHbIM pabouemy, a anA
BaKyyMHbIX Tpy6onposoos - gasneHmem 0,1 MMa (1 krc/cm?).

13.5.4. NMpoAoKUTENbHOCTb AOMNOJHUTENbHbIX UCMbITAHUI A0KHA COCTaBAATb HE MeHee 24 Y ANs CTPOALLMXCS
MEXKL,EXOBbIX, BHYTPULEXOBbLIX M MEXK3aBOACKUX TPYOOMNPOBOAOB M YKa3biBaTbCA B MPOEKTHON AOKYMEHTaLMWU ANA
Karkaoro Tpybonposoaa, NogexKalero UCNbITaHNIO.

Mpn nepuoaMYECKUX WCMbITAHWMAX, @ TaKXe MOoCNe PEMOHTA, CBA3AaHHOTO CO CBAPKOWM U pa3bopKoi
TpybonpoBoAaa, NPOLONKUTENBHOCTb UCNbITAHMA YCTAHABANBAETCA aAMUHUCTPALLMEN NPegnpPUATUA, HO A0NKHA ObITb
He meHee 4 y.

13.5.5. Pe3ynbTatbl AOMOAHUTENIBHOTO MHEBMATUYECKOr0 MCMbITAHUA HA repMeTUYHOCTb CMOHTUPOBAHHbLIX
TEXHOJ/IOTMYECKUX TPybonpoBOAOB, MpOoLWIeAlnX PEMOHT, CBA3aHHbIM C Pa3bopKON WM CBAPKOW, NPU3HAKOTCA
YO0BNETBOPUTENIbHBbIMMK, €C/IN CKOPOCTb NAaAEHUA AaBAeHUA OKaxeTcs He 6onee 0,1% 3a 1 4 ana Tpybonposonos
rpynnbl A 1 BakyymHbIx 1 0,2% 3a 1 4 gna Tpybonposogos rpynnbl 6(a), 5(6).

CKopocTb nageHws gaBneHuAa aas  TpybonpoBOAOB, TPAHCMOPTUMPYIOWMX BeELWLecTBa Apyrux rpynn,
YCTaHaB/AMBAETCA MPOEKTOM.

3TN HOPMbI OTHOCATCA K TPybonpoBoAam BHYTPEHHUM ANaMeTpoM A0 250 MM BKAOYUTENbHO.

Mpu ucnbiTaHun Tpyb6onposoaos OOIBIINX AMAMETPOB HOPMbl MafdeHWA AaBJEHWSA B HUX OMNpeaenator
YMHOXEHMEM NPUBEAEHHbIX BENWYMH, YKasaHHbiXx B ¢opmyne (10), Ha nonpaBoYHbIA Ko3dPUUMEHT,
paccuymTbiBaemMblit o popmyne

K="=
D , (8)

BH

rae Dy - BHYTPEHHUIA AMaMeTp UCMbITbiIBAE@MOro Tpy6onpoBsoaa, MM.
EcAn vcnbiTbiBaeMblit TPy6ONPOBOA, COCTOMT M3 YYaCTKOB Pas/IMYHbIX AMAMETPOB, CPEAHWUIA BHYTPEHHWUM
AnamMeTp ero onpegenstoT no popmye

_(DIxL, + DIxLy +...+ DL, )
" (DL, + DyxL, +..+ D a,) *

rae Dy, D2, Dn - BHYTPEHHMI AMAMETP YyYaCTKOB, M;
L1, Ly, L - ANMHBI yyacTKoB TpybonpoBoaa, COOTBETCTBYIOWME YKa3aHHbIM ANaMEeTpam, M.
MapeHne AasneHuA B TpybonpoBoae BO BpeMa UCMbITaHWUA ero Ha repMeTUYHOCTb ONpeaenstoT no popmyne

P T
AP: KOH ™~ Hay XIOO' (10)

Ha4™ KOH

roe AP - napeHvie naBneHvs, % oT UCMbITAaTENBHOTO AABAEHWS;

Pion, Puay - CyMMa MaHOMETPMYECKOTO U BAapOMETPUYECKOTO AaB/IeHUI COOTBETCTBEHHO B KOHLE M B Havane
mncnbitanma, MMa;

Thau, Tkon - TEMMEPATYPA B TPYOONPOBOAE COOTBETCTBEHHO B Haya/ie M B KOHLE UCMbITaHuA, K.

[asneHne u Temnepatypy B TpybonpoBose onpeaenatdT Kak cpeaHee apudmMeTMyecKoe MoKasaHwui
MaHOMETPOB 1 TEPMOMETPOB, YCTaHOB/IEHHbIX HA HEM BO BPEMSA UCMbITaHWUA.

13.5.6. UcnblTaHMe Ha repMeTUYHOCTb C onpeaeneHMem NajeHua A4aBAeHUA MOXHO NPOBOAMUTb TOJIBKO Noc/e
BblpaBHMBaAHWA TemnepaTtyp B Tpybonposoae. [Ana HabaogeHusa 3a TemnepaTypoit B TpybonpoBoae B Hayane U B
KOHLLE MCMbITbIBAEMOTrO Y4YacCTKa C/ieayeT YCTaHaBAMBATb TEPMOMETPbI.

13.5.7. MNocne OKOHYaHMA AOMNOJIHUTENIbHOIO WMCMbITaHMA Ha FepMEeTUYHOCTb MO Kaxkaomy Tpybonposoay
COCTaB/SAIOT aKT.

N2 59



13.6. Caavya-npmMemKka CMOHTUPOBaHHbIX TPybonpoBoaoB

13.6.1. Cpava-npvemka TpybonpoBOAOB MOC/AEe MOHTaXKa [AO/KHA OCYLIEeCTBAATbCA B COOTBETCTBUU C
TpeboBaHMAMMK HaCTOALLEro cTaHAapTa.

13.6.2. MoOHTa)KHas oOpraHM3aumMsa [0 Hayana MyCKOHaNaZo4HbIXx pPaboT [A0/KHA nepenatb BAagesbly
Tpybonposoaa "CeuaetenbctBo 0 MoHTaxe" (MpunoxkeHue M).

MCnonHUTENbHBIA YepTeXK y4yacTKa, Mpuaaraembll K CBMAETENbCTBY, BbINOAHAETCA B aKCOHOMETPUYECKOM
M306parKeHnn B rpaHMLLAX MPUCOEANHEHNA K 0B0PYA0BaHMIO UK K 3aMOPHOM apmaType. YepTek AOMKEH cogepKaTb
HyMepauuto 31eMeHToB TpybonpoBoaa M Hymepauuio CBapHbIX coeauHeHWin (pasaenbHo 0603Ha4aloT CBapHbIE
coeaMHEHUA, BbINOJHAEMbIE NPU MOHTaXKe U Ha npeanpuatumn-nsrotosutene). Ans Tpybonposoaos, noasexalimx
M30NSULMN  UAM  MPOKNAAbIBaEMbIX B HEMPOXOAHbIX KaHanaxX, YKasblBalOT pPacCTOAHWE MeXAy CBapHbIMU
coegmHeHnamn. Hymepauma cBapHbIX COeaMHEHUA Ha UCNONHUTE/IbBHOM YepTeXKe U Ha Bcex popmax, BXOAALWMUX B
cocraB "CBMAeTENbCTBA O MOHTA)Ke", A0/1XKHa ObITb egMHON. [Ana TpybonpoBoAOB C HOMUHANAbHbLIM AaBieHnem PN >=
100 HymepylOT TaKXKe pa3sbemHble coeanHEeHUA.

K ncnonHuTenbHoMy YepTerky NPUKNagblBaloT cneumduKaumio Ha AeTanu U U3aenusa, npumeHsemble npu
W3roTOBNIEHUN N MOHTaXe Tpybonposoaa.

13.6.3. CocTaBAAOT ONUCb COMPOBOAUTE/IbHBIX AOKYMEHTOB NPEeAnpUATUS - N3roToBUTENA COOPOYHbIX eANHUL,
M3Oennim n maTtepuanos, NMPUMEHSIEMbIX MPU MOHTaXKe Tpybonposoda U BxoAaswmMx B coctaB "CBuaeTenbCTBa O
MOHTaxe".

13.6.4. KomnnektoBaTb "CBMAETENLCTBO O MOHTaxKe" y4yacTKoB TPybonpoBoA0B CAeayeT Ha TEXHOJIOTMYECKUI
610K UM TEXHONOTMYECKUI Y3€e/1, YKa3aHHbIM B paboyeit LOKYMEeHTALMUMN.

14. TpeboBaHUsA K aKcnayaTaumm Tpybonposoaos

14.1. O6cnyxmBaHue

14.1.1. Inua, ocyulecTsaaoWME Ha NPeAnpUATUN Haa30p 3a TPYOONpPoBOAaMMU, @ TaKKe INLA, OTBETCTBEHHbIE
3a UCnpaBHOe cocTosiHME WM 6e3onacHyto 3KcnayaTauuto TpybonpoBOAOB, AOMMKHbLI Ha3zHA4YaTbCA M3 uYMcaa v,
MMEIOLLUX COOTBETCTBYHOLLYIO KBAaIMPUKALMIO U NMPAKTUYECKMIA ONbIT paboTbl, NpoLueaLmx oby4eHne 1 aTTecTaumto.

14.1.2. Ha Tpy6onpoBoAbl BCEX KAaTEFOPUIA COCTaBAAIOT NACMOPT YCTaHOBAEHHOro obpasua (MpunoxkeHne M).

MepeyeHb AOKYMEHTOB, NpUAaraemMblx K NacnopTy, A0/XKEH COOTBETCTBOBATL TpeboBaHMam 14.4.

14.1.3. B nacnopt Tpybonposoaa Heo6XoANMMO BHOCUTb AaTy NPOBEAEHHbIX PEBU3NIN U AAHHbIE O PEMOHTAX.

14.1.4. Ha Tpy6onpoBoaax U3 yrnepoamctoin 1 KpemMHeMapraHLoBMUCTONM CTasel ¢ paboyeit TemnepaTtypoii 400
°C v Bblle, a TaKXe Ha TpybonpoBoaax M3 xpomomonnbaeHoBow (paboyasa Temnepatypa 500 °C 1 Bbiwe) U U3
BbICOKO/IETMPOBAHHOM ayCTEHUTHOM cTanm (paboyasa Temnepatypa 550 °C w BblWe) [0MKHO MPOBOAUTLCA
HabntoAeHMe 33 POCTOM OCTaTOYHOW Aedopmauuu.

14.2. Haa3op BO Bpemsa sKcnayaTaumm

14.2.1. B nepwop 3Kcnayatauum TpybonpoBOAOB OAHOM M3 OCHOBHbIX 06A3aHHOCTElN 06CAyXKMBatOLWEro
nepcoHana ABAAETCA NOCTOAHHOE U TLWaTe/IbHOe HabloAeHMe 3a CoCToAHUEM TPybonpoBOAOB U UX AeTanel (CBapHbIX
WBOB, Pa3bEMHbIX COEAMHEHWIA, BKAKOYAA Kpenes, MPOKNAZAOK), aHTUKOPPO3MOHHOM 3aWmTbl U U30AUUN,
LPEHAXKHbIX YCTPOMCTB, KOMNEHCATOPOB, OMNOPHbLIX KOHCTPYKUWIA, NOABECOK M T.4. Pe3ynbTaTbl OCMOTPOB A01KHbI
dMKCUPOBATLCA B BAXTEHHOM }KYPHane He perke 04HOro pasa B CMEHY.

14.2.2. TexHonorundeckme TpybonposoAbl, paboTalowme B BOAOPOACOAEPNKALLMX Cpeaax, HeobxoamMmo
nepuoanyeckn o6cneoBaTh C LLE/IbHO OLEHKM UX TEXHUYECKOTO COCTOSAHUA B COOTBETCTBUM ¢ H/.

14.2.3. NMpw nepuoanyeckom obcnefoBaHNM HeEOBX0AMMO NPOBEPATH:

- TEXHUYeCcKoe coCToAHue TpybonpoBOAOB HAPYKHbIM OCMOTPOM U, NPU HEOHXOAUMOCTU, HepPa3PYLLAOLLUM
KOHTPO/IEM B MECTax NOBbILLEHHOIO KOPPO3MOHHOTO U 3PO3MOHHOMO U3HOCA, HAarPY»KEHHbIX CEYEHUI U T.N.;

- YCTpaHeHMe 3amedaHuii No npeaslaywemy obcnegoBaHMIO U BbINOJHEHWE Mep Mo 6e30MacHOM aKcnIyaTaumum
TpybonpoBoaos.;

- NONIHOTY M NOPAAOK BeAeHUA TEXHUYECKOW LOKYMEHTALMM NO 3KCMAyaTaluMm U PeMOHTY TPybonpoBoaoB..

Pe3synbTaTbl Nnepnoanyeckoro obcnenoBaHna Tpyobonposogos 0GoOPMIAIOT aKTOM.

14.2.4. Tpy6onpoBoabl, NOABEPKEHHbIE BUOPALMM, a TaKKe GyHAAMEHTbI MO ONOPaMM M 3CTaKaZaMm s 3TUX
TpybonpoBoAoB, B Nepmnoa, sKCnIyaTaumm cneayeT TWaTelbHO OCMaTPMBaTb C MPUMEHEHNEM NPUOOPHOro KOHTPOIA
33 aMNIMTYA0M U YacToTon BUBpauuu.

CpOKM OCMOTPOB, B 33aBMCMMOCTM OT KOHKPETHbIX YCN0BUA WU cOCToAHMA TpybonpoBoaoB, yCTaHaBAMBAET
TEXHUYECKasas aAMUHUCTPALMA NPeanpUATUA, HO HE perke 04HOro pasa B 3 mecAua.

MaKCcMManbHO AOMNYCTUMYD aMNAUTYAy BuMOpaummn TexHONorMyeckux TpybonpoBoAoB MNPUHUMAOT B
cootseTcTBmu ¢ 10.7.1.

14.2.5. HapyHblit OCMOTP TPybOMNpPOBOAOB, MPOOMKEHHbIX OTKPLITbIM CNOCO6OM, MPU MNEPUOAUYECKMX
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obcnenoBaHMAX MOXKHO NpoBOANTb 6e3 cHATMA m3onaumm. OLHAKO ec/iM COCTOAIHME CTEHOK WM CBAapPHbIX LIBOB
TpybonpoBoA0B Bbi3biBa€T COMHEHME, TO A0/KHO HbITb NPOBEAEHO YAaCTUYHOE UM NOJIHOE YAANEeHUE N30AALMUMN.

14.2.6. Hapy»KHbii ocMOTp TPybonNpoBOAOB, YNOXKEHHbIX B HEMPOXOAHbIX KaHanax WAW B TPYHTE, AOJ/IKEH
NPOBOAUTLCA NYTEM MX BCKPbITUA Ha OTAENbHbIX Y4acTKax AJIMHON He meHee 2 M. YMCNo y4acTKoB, B 3aBUCMMOCTHM OT
YC/IOBWIA 3KCNAyaTaLLMK, YCTAHABAMBAET IMLLO, OTBETCTBEHHOE 33 6@30MacCHYO 3KCMyaTauMio.

14.2.7. Echv npy HapyXHOM ocCmOTpe OOHapy)KeHbl HENJIOTHOCTU Pa3beMHbIX COEAUHEHWW, AaBNeHuEe B
Tpybonposoge [OMKHO BbITb CHUMKEHO A0 aTMOCPepPHOro, TemnepaTypa ropayvnx Tpybonposoaos - Ao natoc 60 °C c
cobntoaeHneM He0HX0ANUMbIX Mep Mo TEXHUKe 6e30MacHOCTU.

Mpn obHapyxeHUn aedeKToB, yCTPaHEHWE KOTOPbIX CBA3AHO C OrHEBbIMM paboTamu, TpybonpoBoA, AOMKEH
6bITb OCTAHOB/IEH M NOAFOTOB/EH K MPOBEAEHUIO PEMOHTHbIX PAabOT B COOTBETCTBMM C AEeNCTBYIOWMMUN UHCTPYKLUAMM.

14.2.8. Mpn HapyXKHOM OCMOTpPE A0/KHO ObITb NPOBEPEHO COCTOSHMUE:

- U301ALMM U NOKPbITUIA;

- CBapHbIX LWBOB;

- dnaHUeBbIX, MypTOBBIX U APYTUX COEANHEHUIA;

- onop;

- KOMMEHCUPYHOLWMX YCTPOICTB;

- ApPEHaXHbIX YCTPOWCTB;

- apMmaTypbl M ee YNAOTHEHUI;

- penepos 414 3aMepa 0CTaTo4HOM gedopmaunu;

- CBAPHbIX TPOMHMKOBbIX COeANHEHWI, TMBOB N OTBOAOB;

- 0AHOBPEMEHHO NMPOBEPAIOT BUbpauuto TpybonposBoaa.

14.3. PeBu3ua Tpybonposoaos

14.3.1. OCHOBHbIM METOAO0M KOHTPOJIA 33 HAAEeXHOM M b6e3omacHOM 3KcnayaTaumen TexHONOTMUYECKUX
TpybonpoBoAoOB ABAAETCA NepuoaMyeckan pesBususa (OCBUAETENbCTBOBAHWE), KOTOPYK MNPOBOAMUT  CAy»Kba
TEXHUYECKOro HaZ30pa NpeanpuATUA COBMECTHO C MEXaHWKaMM, Hava/IbHMKaMM YCTaHOBOK (MPOU3BOACTB) U IMLOM,
OTBETCTBEHHbIM 33 6€30NaCHYH0 3KCMNAyaTauuio TpybonpoBoaos.

Pe3ynbTaTbl peBM3MM CYKAT OCHOBAHMEM A1 OLLEHKU TEXHUYECKOTO COCTOAHMA TPYboNpoBoAa 1 BOSMOXKHOCTH
€ro ganbHenLen aKkcnayaTayumu.

14.3.2. Kak npaBuio, pesnsua TpybonpoBoaoB o/KHA ObiTb NPUypoYeHa K NAaHOBO-NpeaynpeanTeibHomy
PEMOHTY OTAE/IbHbIX arperaTtos, yCTAHOBOK U/ LLEXOB.

14.3.3. CpoKku npoBeaeHus peesusum Tpybonposoaos Ha aasneHne go 10 MIMa ycTtaHaBnMBaeT npegnpusatue-
BNnajenel, B 3aBUCMMOCTU OT CKOPOCTU KOPPO3NOHHO-3PO3MOHHOIO M3HOCA TPybonpoBOAOB, ONbITa KCNAyaTauuu,
pes3ynbTaToB NpPeaplaylero HapyXHOro ocmoTpa M peBusmn. CPOKM AO/XHbI obecneumBaTb OHesonacHyto,
6e3aBapuinHYIO 3KcNayaTaumio TpybonpoBoaa B Nepuos, MexXay PeEBU3UAMU U He AONKHbI OblTb perke YKa3aHHbIX B
Tabnuue K.1 MpunoxeHua K (ecnm HET Apyrnx yKasaHWM B NACNOPTHOM UAN UHOM SOKYMEHTALMM).

14.3.4. [ina Tpybonposogos cebiwe 10 MMa (100 Krc/cm?) ycTaHOBAEHbI Caeaylowme BuAbl PEBU3UM:
BbIOOPOYHAA U NonHan. CpoKM BbIBDOPOYHON peBM3UM YCTAaHABAMBAET aAMUHUCTPALMA NPeNPUATUA B 3aBUCMMOCTH
OT YC/IOBWIM 3KCMNyaTaLMn, HO He pexke 0AHOro pasa B 4 roaa.

14.3.5. Cpok peBu3uMM TpyboOnNpoBOAOB MpPM MNPOM3BOACTBEHHON HEOOXOAMMOCTU MOMKET ObiTb NpoaseH
npegnpuATMEM-BNALENbLEM C YYETOM pes3y/bTaToB MNpeablaylien pPeBusuM UM TEXHUYECKOTO COCTOSHMA
TpybonpoBoaos..

14.3.6. Mpu npoBefeHUM peBu3nMM 0cobOe BHMMaHME ClefyeT yaenATb y4acTKam, paboTtatowmm B 0cobo
CNIOXKHbIX YCNOBUAX, rae Hanbonee BepoATEH MaKCUMaslbHbIA M3HOC TPybonpoBoaa BCAeACTBME KOPPO3UM, 3P03UM,
BMbpauun u gpyrux NpuynH. K TakMm yyactkam MoryT HbiTb OTHECEHbI Te YYacCTKW, rae U3MEHAeTCsA HanpaB/eHue
NOTOKa (KONeHa, TPOMHMKK, BPE3KW, ApPEeHaXKHble YCTPOWCTBA, a TaKkKe y4acTKu TpybonpoBoaoB nepes apmaTypoit u
nocse Hee) U rae BO3MOMKHO CKOMJIEHWE B/laru, BELLECTB, Bbi3bIBAIOLLMX KOPPO3UIO (TYMMKOBbIE U BPEMEHHO He
paboTatoLme y4yacTku).

14.3.7. MpucTynaTtb K peBu3nKn cneayeT TONbKO NOCAEe BbINOJHEHUSA HEOOXO4MMBIX MOAFOTOBUTENbHbIX PaboT,
NpeayCMOTPEHHbIX AEWUCTBYIOWMMU UHCTPYKUMSAMM MO OpraHuMsauumn M H6es3onacHoMy NpPOW3BOACTBY PEMOHTHbIX
pabor.

14.3.8. Mpwu pesnsnn Tpybonposoaos Heobxoanumo:

a) NPOBECTM HapyXKHbli OCMOTpP TpybonpoBoaa cornacHo TpebosaHnam 14.2.8;

6) M3MepPUTb TONLLMHY CTEHKU TPYOONpoBOAa NPUbopamm HepaspyLUAOLLErO KOHTPOAA.

ToNWMHY CTEHOK M3MEePSIOT Ha yvacTKax, paboTatowmx B Haubosiee CMOXKHbIX YCA0BUAX (KONEHa, TPOWHUKM,
BPE3KK, MeCTa Cy)KeHus Tpybonposoaa, nepes apmaTypol M Nocie Hee, MecTa CKOMJIEHUA BNArM U NpoAyKTOB,
BbI3bIBAIOLMX KOPPO3WMIO, 3aCTOMHbIE 30HbI, APEHAXKM), a TaKKe Ha MPAMbIX Y4YaCTKax BHYTPUYCTAHOBOYHbIX,
BHYTPULLEXOBbIX M MEXKLEXOBbIX TPY6ONPOBOAOB.
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Mpn 3TOM Ha NPAMBIX y4acTKax BHYTPUYCTAaHOBOYHbIX Tpybonposoaos anmMHom 20 M U MEHEE U MEXKLEXOBbIX
Tpybonposozos anvHon 100 m 1 meHee AomKeH OblTb BbINOAHEH 3amep TO/LUMHbLI CTEHKM HE MeHee Yem B Tpex
TOYKax.

Bo Bcex cay4afAx KOHTPOAb TOJLLMHbI CTEHKM B KaXKAOM MeCTe AOJIKEH npoBoauTbcA B 3 - 4 TOYKax no
nepumeTpy, a Ha OTBOAaX - He MeHee Yem B 4 - 6 TOUYKaxX MO BbINYK/0MN, BOTHYTON M HENTPaAJIbHOM YacTaAM.

Cnepyet obecneunTb NPaBUIbHOCTb M TOYHOCTb BbIMOJIHEHWA 3aMEPOB, UCKNOUYUTD BIUAHWE HA HUX MHOPOAHbIX
Ten (3ayceHueB, KOKca, NPOAYKTOB KOPPO3UKU U T.M0.).

Pe3synbTaTbl 3amepoB GMKcMpyLOT B NacnopTe Tpybonposoaa;

MpnmevaHua

1. Bonpoc 0 4aCTUYHOM WAM MOAHOM YAANEHUN U3ONALMM MPU PEBM3UM TPYOONPOBOAOB peLlaeT NuLo,
OCYyLLECTBAAOLWEE HAA30p 33 IKCNAYyaTauneln Tpybonposoaos.

2. Ha tpybonpoBoaax, BbiMO/IHEHHbIX M3 CTajiel aycTeHUTHoro Knacca (08X18H10T, 12X18H10T u T.n.),
paboTaloLmx B Cpesiax, BbI3bIBAOLWMX MEKKPUCTA/LIUTHYHO KOPPO3MIO, CKBO3HbIE 3aCBEP/IOBKM HE AOMYCKatOTCA.

B) NMPOBECTU PEBU3UID BOPOTHMKOB GNAHLEB BHYTPEHHMM OocMOTpom (npu pasbopke Tpybonposoga) nmbo
M3MEPEHMEM TO/LMHBLI HEpaspyLaoWmMmMmmM MeTo4aMU KOHTPoAA. Yucno ¢dnaHues, MnogBepraembiX PEBU3UM,
YCTaHaBAMBAET IMLLO, OCYLLECTBAAIOLLEE HAA30p 3a IKCNAyaTaumel Tpybonposoaos;

r) npoBectu paguorpaduyeckuii UaM ynbTPasBYKOBOM KOHTPOJIb CBAPHbIX CTbIKOB, €C/IM KayecTBO WUX Mpwu
pPEeBM3UM BbI3BANIO COMHEHMUE;

A) NpoBepuTb MexaHMYEeCKMe CBOMCTBA MeTanna Tpyb, paboTalowmx Npu BbICOKMX TemnepaTtypax U B
BOAOPOACOAEPKALLUX CpeaaXx, ECAN 3TO NpeAyCMOTPEHO aelcteyowmmm HA namn npoektom. Bonpoc o mexaHM4YecKumx
WCNbITAHWUAX peLlaeT cnyKba TeEXHMYECKOro Hag3opa npesnpuaTms;

e) n3mepuTb Ha yyacTKax Tpybonposoaos aedopmaLlMmio MO COCTOSHUIO Ha Bpems NPoBeAeHUs PeBU3UU
corsiacHo TpebosaHuam 14.1.4;

) pasobpatb (BbIBOPOYHO, MO YKa3aHMIO NpeacTaBUTeNa TexHagsopa) pesbboBble COeAMHEHUS Ha
Tpybonposoze, OCMOTPETb UX U U3MEPUTL Pe3bOOBbIMM Kannbpamu;

3) NPOBEPUTbL COCTOAHUE U MPABUIBLHOCTb PAbOTbl ONOP, KPeneKHbIX AeTasiei U, BbIGOPOYHO, NPOKAALOK;

1) ucnbiTaTb TpyboNposoa B cootseTcTBMm ¢ 13.1.1 1 14.3.19.

14.3.9. MNpu HeynoBNETBOPUTENbHbIX pe3y/ibTaTax PeBM3UK HeobXxoaMMo onpeaenuTb rpaHuuy aedeKkTHOro
yyacTKa TpybonpoBoaa (OCMOTPETb BHYTPEHHIO MOBEPXHOCTb, U3MEPUTb TOJILLMHY U T.N.) U BbINOJAHUTL Bonee
YyacTble U3MepeHUA TOJILLMHBI CTEHKM Bcero Tpybonpososa.

Mpw HeyA0BNETBOPUTENbHBIX Pe3y/ibTaTax PEBMU3UM A0/KHbI OblTb NPOBEPEHbI eLLe ABa aHANOTMYHbIX Y4aCTKa,
M3 KOTOPbIX OAMH AO0/MKEH OblTb NPOAO/IKEHMEM PEBM3YEMOrO Y4acTKa, a BTOPOW - aHaA/IOMMYHbIM pPeBM3yeMomy
Y4acCTKy.

14.3.10. O6bem BbIGOPOUHON peBu3uM TpybonposBoaos ¢ aasneHnem cebiwe 10 MMa (100 Krc/cm?) u
Tpybonposozos | 1 Il Kateropum gonKeH 6biTb:

- HEe MeHee ABYX YYaCTKOB KaXK4oro 6/10Ka yCTaHOBKW HE3aBMCMMO OT TeMMNepaTypbl cpeabl;

- He MeHee OJHOMo0 Yy4yacTKa KarKAoro obLLeLexoBOro KOM/IEKTOpa WAM MeXuexoBoro Tpybonposoaa
HE3aBMCMMO OT TEMMEPATYPbI Cpesbl.

Mop KonnekTopom NoHMMatoT Tpybonposos, 06beauHAOWMIA pag napannenbHo paboTatowmx 6/10K0B.

14.3.11. Ecnv npu pesusumn TpybonposBoaa bynet obHapyKeHOo, YTO NepBOHaYasibHas TOLWMHA YMEHbLUMAACH
nos, BO34ENCTBMEM KOPPO3UW WAU 3PO3UKN, BO3MONKHOCTb PaboTbl AO/KHA ObiTb NOATBEPKAEHA pPacyeToMm Ha
NPOYHOCTb.

14.3.12. TpuM NOAYYEHUU HEYAOBNETBOPUTE/IbHbLIX pPe3y/ibTaTOB pPeBM3UU  AONOJIHUTENbHbIX Y4YaCTKOB
Tpy60onNpoBoaos ¢ AasneHnem cebiwe 10 MMa (100 krc/cm?) aonxHa 6biTb NpoBeAeHa NOMHaA PEeBU3MA 3TOro
TpybonpoBoaa, a TaKKe y4acTKoB TpybonpoBOAOB, paboTalowmMx B aHANOMMYHbIX YCA0BUAX, C pa3bopkoi ao 30%
Ka*K[O0ro 13 yKasaHHbIX TPyOONpoBOA0B UM MEHEE NPU COOTBETCTBYHOLLEM TEXHUYECKOM 060CHOBAHMM.

14.3.13. MNpu nonHow pesmsnn pasbupatoT Becb TPybOMNpPoBOA MOJHOCTbIO, NPOBEPAIOT COCTOAHME TPYD M
JeTanen, a TaKXe apmaTypbl, YCTaHOBAEHHOM Ha Tpybonposoage. CpoKM M 06M3aTeNbHOCTb MOJIHOW PeBU3UU
TPybONpoBOA0B HACTOALWMM CTAHAAPTOM He pPerl1aMmeHTUPYIOTCS.

14.3.14. Bce TpybonpoBoAgbl U UX YHACTKK, NoaBepraBLIMECs B NPoLEecce PeBU3UM pa3bopKe, pesKke U CBApPKE,
nocse cbopKM noanexaT UCNbITaHUIO Ha MPOYHOCTb M NJIOTHOCTb.

Mpu pasbopke eguHUYHbIX GAaHLEBbIX COEAMHEHWUI, CBA3AHHOW C 3aMeHOWM MPOKNAAO0K, apmMaTypbl WMAu
OTAENbHbIX 3/1EMEHTOB (TPOMHMK, KaTyLlKa U T.MN.), 4ONYCKaeTca NPOBOANUTb MUCMbITaHWE TOJIbKO Ha MAOTHOCTb. Mpu
3TOM BHOBb YCTAHaB/IMBAEMbIE apMaTypa UK 3N1eMeHT Tpybonposoaa A0NKHbI OblTb NpeaBapUTENIbHO UCMbITAHbI Ha
NPOYHOCTb NPOBHbLIM AaBAEHUEM.

14.3.15. lMocne npoBeaeHMA PEBU3UM COCTABAAIOT aKTbl, K KOTOPbIM MNPUKAALbIBAalOT BCE MPOTOKOAbLI U
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3aK/II0YEHMA O MPOBEAEHHbIX MCCAeao0BaHUAX. Pe3ynbTaTbl peBM3nMM 3aHOCAT B nacnopTt Tpybonpososa. AKTbl U
OCTaNbHble AOKYMEHTbI MPUKAAAbIBAOT K MACNopTy.

14.3.16. MNocne nucTedeHNA Ha3HAYEHHOTO MPOEKTOM PACcYeTHOro CPOKa CAy»bbl Tpybonposos Ao/KeH BbiTb
NoABEPrHYT 3KCNepTM3e NPOMbILIEHHOW 6e30NacHOCTU C LLeNbo YCTaHOBAEHWUA BO3MOXHOCTM U CPOKA Aa/IbHeNLIEN
3KcnayaTaymm.

14.3.17. PeBu3una apmatypbl

14.3.17.1. Mpw npUMMeHeHUN apMaTypbl C calbHUKamKM ocoboe BHMMaHKWe cneayeT obpaliatb Ha HAaBMBOYUHBIN
maTepuan (KayecTso, pasmepbl, NPaBUIbHOCTb YKAAAKM B Ca/lbHUKOBYO KOPOOKY).

14.3.17.2. na co3paHMAa NAOTHOCTM 3aNOPHYI0 apmaTypy cneayeT 3aKpblBaTb C HOMMHAJ/IbHbIM YCUINEM,
YKa3aHHbIM B 3KCM/lyaTaUMOHHOM AOKYMeHTaunn. He gonyckaeTcs NpMmMeHATb 06aBOYHbIE pblYari Npu OTKPbIBaHMM
W 3aKpblBaHUM apMaTypbl.

14.3.17.3. PeBM3N0O N PemMOHT TpybonpoBOAHON apmaTypbl, B TOM uYmMc/ie OobpaTHbIX KAanaHOB, a TaKe
NPUBOAHBIX YCTPOWCTB apmaTypbl (31eKTpo-, MHEBMO-, FMAPOMNPUBOA, MEXAaHWMYECKMI NpuBOL), Kak Mpasuno,
npoBOAAT B Nepuos, pesmsunmn Tpybonposoaa.

14.3.17.4. NMpw peBn3nmM apmaTtypsbl, B TOM Ymcie obpaTHbIX KAanaHoB, AO/IXKHbI ObITb BbINOJIHEHbI CAeAyloLmne
paboTbl:

- BHELLHMI OCMOTP;

- pa3bopKa M OCMOTP COCTOAHUA OTAENbHbIX AeTanew;

- OCMOTpP BHYTPEHHE NOBEPXHOCTU U, NPU HEOBXOAMMOCTU, KOHTPO/Ib HEPA3PYLLAOLLMMKN METOAAMM;

- MPUTMPKA YNIOTHUTENbHBIX MOBEPXHOCTEN;

- cbopKa, ucnbiTaHMe Ha MPOYHOCTb U MJIOTHOCTb KOPMyca WM CBapHbIX LIBOB, FrePMETUYHOCTb 3aTBopa M
bYHKLMOHUPOBaHMe.

14.3.18. KOHTpO/ibHbIE 3aCBEPIOBKMU

14.3.18.1. B cnyyasx Korga xapakTep M 3aKOHOMEPHOCTb KOPPO3MOHHOTO M3HOCA TPybonpoBoaa He MOryT ObITb
YCTaHOBNEHbI METOAAMM KOHTPOAA, MCMNONAb3YEMbIMU MPU PEBU3UKU, ANA CBOEBPEMEHHON CUFHaAM3aUUK O
NPUBANIKEHUMN TONLLUMHDBI CTEHKM K OTOPAKOBOYHOMY pasmepy AOMYCKAETCA BbINOAHATb KOHTPO/IbHbIE 3aCBEPIOBKM.

14.3.18.2. Heob6xo4MMOCTb B KOHTPOJIbHbIX 3aCBEpJ/IOBKaX oOnpedenser cayxba TexHuyeckoro Hazasopa
npeanpuATUA ANA KaXKA0ro KOHKPETHOrO C/1y4an C y4eTOM OrpaHUYEeHUI, U3N0XKEHHDbIX B 14.3.18.4,

14.3.18.3. nybuHa KOHTPOJIbHbIX 3aCBEP/IOBOK A0/1KHA ObiThb paBHa pacyeTHol TonwmHe natoc N x C (rge N -
NMo/sIOBUHA MepUoLa MeXAy ovyepeaHbiMu peBuamamM, rog; C - daKkTMYecKas CKOpOCTb Kopposun Tpybonposoaa,
Mm/roa).

14.3.18.4. TpybonpoBoabl, NO KOTOPbIM TpaHCNOPTMPYIOTCA BewecTsa rpynnbl A(a), A(6), rasbl Bcex rpynn,
Tpybonposoabl, paboTatowme nos Bakyymom M gdasneHnem PN > 100, Tpybonposoabl B 6noKax | KaTeropuum
B3PbIBOOMNACHOCTHU, a TaKKe TpybonpoBoAbl, BbINOJIHEHHbIE U3 XPOMOHMKENEBbIX cTanen Tuna 18-8 u paboTatowme B
cpenax, Bbi3bIBAIOLLMX MEKKPUCTANIUTHYIO KOPPO3MIO, KOHTPO/IbHBIM 3aCBEP/I0OBKAaM He NoaBepratoT. B aTux cayyasax
JO/KeH OblTb YCUNEH KOHTPOJIb 33 COCTOAHMEM TO/LLMHBI CTEHOK TpybonpoBoaa M3MepeHUEM YbTPa3BYKOBbIM
TONLMHOMEPOM.

14.3.18.5. OTBEPCTUA NPU KOHTPO/IbHbIX 3aCBEP/IOBKAX C/eAyeT pacrnosiaraTb B MecTax NOBOPOTOB, CYXKEHUMN,
BPE30K, 3aCTOMHbIX 30HaX, a TaKXe B TPOMHMKAX, APEHAXKHbIX OTBOAAX, Nepes, 3aNopHON apMaTypoin 1 nocsie Hee U
T.M0.

14.3.18.6. OTBEPCTMA KOHTPOJIbHbIX 3aCBEP/IOBOK Ha OTBOZAX M MOJYOTBOAAX AOJIKHbI ObITb PACMO/IOMKEHDI
NpPeuvMyLLECTBEHHO MO HAPYKHOMY paauycy rmba U3 pacyeta o4HO oTBepcTMe Ha 0,2 M A/IMHbI, HO HE MeHee OAHOro
OTBEpPCTMA Ha OTBOZ, NN CEKLMIO CBapHOro 0TBOAA.

14.3.18.7. MecTa pacnosiodKeHus KOHTPO/bHbIX 3aCBEPJIOBOK Ha TpybonpoBoae AOMKHbI OblTb YeTKo
0603HayeHbl.

14.3.18.8. TMoTepa repmMeTUYHOCTM KOHTPOJLHOMO OTBEPCTMA Ha TpybonpoBoae CBMAETE/NbCTBYET O
NPUOAVIKEHUN TONLMHBI CTEHKM K OTOPAKOBOYHOMY pa3mepy, NO3TOMy Takoi Tpybonposos HeobxoamMmo
noABepPrHyTb BHEOUYEPEAHON PEBU3UMN.

14.3.19. Nepuroanyeckoe UcnbiTaHMe Tpybonposoaos

14.3.19.1. HapgexHocTb TpybONpPOBOAOB MPOBEPAIOT MNEPUOAMYECKUMM UCMBITAHUAMM Ha MPOYHOCTb M
MAOTHOCTb COrNacHo TpeboBaHUAM pasgena 13.

Mpn NpoBeAeHMM UCNbITAHUA HA NPOYHOCTb M NAOTHOCTb AOMYCKAeTCA NPUMEHEHMNE aKYCTUKO-3MUCCUOHHOTO
KOHTpOAA.

14.3.19.2. NepnogMyHOCTb UCNbITaHUA TPYOONPOBOAOB Ha MPOYHOCTb M NAOTHOCTb MPUYPOYMNBAIOT KO BPEMEHU
nposeaeHna pesm3nm Tpybonposoaa.

CpoKM NpoBeAeHUA UCMbITaHUA Ans TpybonpoBoaos ¢ AasneHnem Ao 10 MlMa BKAKOYMUTENBHO A0AKHbI ObITb
paBHbl YABOEHHOM NEPUOANYHOCTM NPOBEAEHUA PEBU3UUN, MPUHATOM cornacHo TpebosaHuam 14.3.3 n MNpunoxeHua
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K ona paHHoro TpybonpoBoga, HO He pexe 0AHOro pasa B 8 ner.

CpoKM NpoBeaeHna UcnbiTaHnA (He pexke) ana Tpybonposoaos ¢ AasaeHnem cabilwe 10 MMa (100 krc/cm?):

- ana TpybonpoBoaos c TemnepaTypon Ao 200 °C - oguH pas B 8 neT;

- ana Tpybonpososos ¢ Temnepatypon ceblwe 200 °C - ogmH pas B 4 roaa.

14.3.19.3. WUcnbiTaTenbHOe pJasneHne W NOPALOK MPOBEAEHUA WCMAbITAHMA AOJIKHbl COOTBETCTBOBATb
TpeboBaHMAM pasgena 13 ¢ 3anmcbto pesynbTaToB B Nacnopt Tpybonposoaa.

14.3.20. Hopmbl 0OTOpPaKoBKM

14.3.20.1. Tpy6bbl, aetanm TpybonpoBoAOoB, apmMaTypa, B TOM YMC/e nTas (Kopnyca 3a4BUMKEK, KNanaHoB U T.M.),
nog/iexat oTbpaKoBKe: eC/IM pacyeTHan TO/WMHA CTeHKM (6e3 yyeTa NpMbaBKM HA KOPPO3MIO) OKa3anacb MeHblue
BE/IMUMHBbI, YKa3aHHOW B Tabamue, To OTOpaKoBOYHas TOLWMHA NpMHUMaeTca no Tabanuam 14.1 nan 14.2.

Tabnnua 14.1
OTbpaKkoBoOYHbIE TONWMHBI ANs TPy 1 aeTanein Tpybonposoaos

B munanumeTtpax

Hapy»Hbii anametp, DN <=25|<=57|<=114|<=219|<=325|<=377|>=426

HanmeHbluaa gonyctumas TonwmHa cteHkn | 1,0 1,5 2,0 2,5 3,0 3,5 4,0

Tabnnua 14.2
OT6paKoBOYHbIE TOJIWMHBI /151 3a4BUKEK, apMaTypbl U IUTbIX AeTanemn

B muanumeTtpax

HoMMHaNbHbIN gnameTp 80 | 100 | 125 | 150 | 200

HavmeHbLUasa AonycTMMas TONWMHA CTEHKMU 40 | 5,0 5,5 6,0 6,5

MpumeyaHue. JJonyckaeTcA OTCTyneHne OT 3TUX HOPM B TEXHUYECKN 060CHOBAHHbIX cnyyasax.

OTOpaKoBOYHAA TO/IWMHA CTEHKM 3/1eMEHTOB TPybonpoBoAa [AO/KHA YKaA3blBaTbCA B MPOEKTHOM
OOKyMeHTaumu. Tpybbl M aeTanu TpybonposoaoB 0TOPaKOBLIBAIOT, EC/K:

- NP PEBU3UM Ha NOBEPXHOCTU OblNN 0OHAPYKEHbI TPELLMHBI, OTCA0EeHUSA, aebopmauun (rodpbl, BMATUHDI,
B34YyTUA U T.N.);

- B pe3y/bTaTe BO3AENCTBUA cpeabl 33 Bpems paboTbl 40 oYepenHOl peBM3UM TOJLMHA CTEHKM BblMAeT 3a
npesenbl 0OTOPAKOBOYHbIX Pa3MepoB, ONpeseAemMblX PaCHETOM HA NMPOYHOCTb;

- U3SMEHMU/IUCb MEXaHMYECKME CBOMCTBA MeTanNa U TpebyeTca nx oTOpakoBKa B COOTBETCTBMM C AENCTBYIOLLMMM
HOPMATUBHO-TEXHUYECKMMU JOKYMEHTAMM U HACTOALLMM CTaHOAPTOM;

- NpU UCCNeaoBaHMM CBAPHbBIX LWBOB 0B6HapyKeHbl AedeKTbl, He NoANEeKALLME UCNPABEHUIO;

- pa3mepbl pe3bboBbIX COEAMHEHWUI BbIWAM M3 NONAA AONYCKOB WAM Ha pe3bbe MMETCA CPbiBbl BUTKOB,
TPELMHbI, KOPPO3UOHHbBIN U3HOC;

- TpybonpoBog He BblAepKan rMApaBANYEcKoro Uan NHEBMATUYECKOrO UCMbITaHMA;

- YONOTHWUTENbHblE 3/eMeHTbl apMaTypbl WM3HOCMAUCL HACTONbKO, 4YTO He obecneunBaloT BefeHue
TEXHOI0MMYECKOro NpoLecca, @ OTPEMOHTMPOBATb N 3aMEHUTb X HEBO3MOXHO.

14.3.20.2. ®naHubl 0TOpaKOBbLIBAOT NPU:

- HeYL0BNETBOPUTE/IbHOM COCTOAHUM NPUBANOYHbIX MOBEPXHOCTEN;

- HA/IMYUK TPELLMH, PAKOBUH U Apyrux AedeKToB;

- aepopmaumm bnaHues;

- YMEHbLUEHUN TOJILLMHBI CTEHKM BOPOTHUKA daHLA A0 OTOPAKOBOYHbIX PasMepoB TpyObl;

- CpbIBE, CMATUM U M3HOCE Pe3bbbl B pe3bboBbIxX daHLax ¢ gasaeHnem cebiwe 10 MMMa (100 Krc/cm?), a Takske
npu Haanuum nodTa B pesbbe, NpeBbILatoLWEero 40NyCTMMbIA No gecteyowmm HL. JIMH3bl M NPpOKAaAKM OBANbHOIO
CeYeHMA OTOPAKOBbLIBAOT MPU HaAMYUKM TPELMH, 3abOMH, CKONOB, CMATUM YMNNOTHUTENbHbLIX MOBEPXHOCTEMN,
nedopmaunii.

14.3.20.3. KpenexHble getanm oTOPaKOBbIBAOT:

- PV NOABNEHUM TPELLMH, CPbIBA MM KOPPO3UOHHOIO M3HOCa pe3bbbl;



- B Cy4Yanx nsrmba 601ToB U WNUAEK;

- Npu ocTaToYyHON aedopmaLmmn, NPUBOAALLEN K U3MEHEHMIO NPOoduMAA pe3bbbl;

- B C/ly4yae n3Hoca HOKOBbIX FpaHel roI0BOK HONTOB U raek;

- B C/ly4ae CHUXKEHNA MEXaHUYECKMX CBOMCTB METaNNAa HUXKE AONYCTUMOrO YPOBHS.

14.3.20.4. CunbdOHHbIE M NMH30BbIE KOMMNEHCATOPbl OTOPaKOBbLIBAIOT B CIEAYIOLWMX CAYyYanX:

- TO/ILWMHA CTEHKM CUNbGOHA MW IMH3bI AOCTUMIA PACHETHON BEIMUYMHDI, YKa3aHHOM B NAcCNOpTe KOMMEHCaTopa;

- TONWMHA cTeHKM cunbdoHa gocturaa 0,5 mm, a pacyeTHasa ToNWMHA cunbdoHa meeT Hosiee HU3KNE 3HAYEHUS;

- Npy HapaboTKe KOMMEHCATOPaMM PACYETHOrO YMCNA LIMKAOB, YKa3aHHOrO B AOKYMEHTAUWW, U eCAn OHU
3KCM/IyaTUPYIOTCA Ha MOXKapPOB3PbIBOOMACHbLIX M TOKCUYHbIX Cpeaax.

14.3.20.5. Hopmbl 0T6paKOBKM A0JIXKHbI YKa3bIBaTbCA B MPOEKTHOM AOKYMEHTALUM HA KOHKPETHbIN 0O bEKT.

14.4. TexHMYecKaa AOKYMeHTaumA

Ha TexHonornyeckune Tpybonposoabl BeAETCA CAeAytowan TeXHUYecKan A0KYMeHTaumA:

a) nepeyeHb TEXHOOMMYECKMX TPYHONPOBOAOB;

6) nacnopt Tpybonposoaa (MpunoxeHne M). K Hemy npunaratorcs:

1) cxema TpybonpoBoZa C YyKasaHMeM KaTeropuu, MCXOAHOW W OTOPaAKOBOYHOW TOALWMHbLI 31EMEHTOB
TpybonpoBoaa, MecT YCTAaHOBKM apmaTypbl, GNaHLEB, 3arnyLeKk v Apyrux getanei, MecT CNyCcKHbIX, NPOAYBOYHbIX U
OPeHaXKHbIX YCTPOWCTB, CBAPHbIX CTbIKOB, KOHTPO/IbHbIX 3aCBEP/IOBOK (€C/IM OHU UMEIOTCA) U UX HYMepaLnu;

2) aKTbl PEBU3NKN N OTOPAKOBKN 3/1eMEHTOB TPYHBoNpoBoaa;

3) yaocTtoBepeHWe O KayecTBe PeMOHTOB TpybornpoBoga. MepBMYHbIE AOKYMEHTbl, B TOM 4YuCae XKypHan
CBapoYHbIX PaboT Ha peMoHT TpybonpoBoaa, NOATBEPHKAAOLWME KAYECTBO NMPUMEHEHHbIX MPU PEMOHTE MaTePMaNoB
M KAyecTBO CBApPHbIX CTbIKOB, XPaHAT B OpraHuW3aLuMu, BbliMNOJIHMBLUEN paboTy, M NpeabABAAOT ANA NPOBEPKMU MO
TpeboBaHMIO C/TYXKObl TEXHMYECKOTO Haa30pa;

4) OKYMEHTAaLMA NO KOHTPOJIIO MeTanna Tpybonposoaa, paboTatollero B BOAOPOACOAEPKALLMX Cpeaax;

B) aKTbl NEPUOAMYECKOrO HapYXHOro ocMOoTpa Tpybonposoaa;

r) aKT UCMbITaHUA TPyboNpoBoAa Ha NPOYHOCTb U MNOTHOCTb;

[) aKTbl Ha PEBU3MIO, PEMOHT M UCMbITaHWE APMATYpPbI;

€) 3KcnayaTaumoHHbIW KypHan Tpybonposoga (Begetca Ana TpybonpoBoAOB, Ha KOTOPble HE COCTaBAAOT
nacnopTa);

) XKYpPHan yCTaHOBKU-CHATUA 3arNyLUeK;

3) XKypHan Tepmuyeckon 06paboTKN CBapHbIX COeaMHEHN;

n) 3aKN0YEHNE O KayecTBe CBapPHbIX CTbIKOB;

K) 3aKNto4YEeHNE O TEXHUYECKOM COCTOSIHUM apMaTypbl;

1) 3aK/Il0YEHME O TEXHUYECKOM COCTOAHUMN PA3bEMHbIX COEANHEHUN.

15. Noa3zemHble TpybonpoBoabl

15.1. Ha nopsemHble TpybonpoBOAbl PACNpPOCTPAHAIOTCA BCE MOJIOXKEHMA, Kacatowmecs KaaccudpuKkaumm
TpybonpoBoaoB, BblbOpa TUNOB M MaTepuanoB Tpyb, AeTaneit TeXHONOTrMYeCKMX TPybONpoBOLOB WM apmaTypsbl,
3KCnyaTauuu, PEBU3NN, CPOKOB €e MNPOBeAeHMA, OTOPaAKOBKW, PEMOHTA, WUCMNbITaHWUA, BeAeHUs TeXHUYeCKoM
OOKYMEHTaLMK U T.4,

15.2. Ana peBusun nopsemHbix TpybonpoBOAOB MPOM3BOAAT BCKPbITME W BbIEMKY FPyHTa Ha OTAENbHbIX
yyacCTKax ANMHON He MeHee 2 M KaxKAbli C MNOCAefyoWwmmM CHATUEM U30AALUK, OCMOTPOM aHTUKOPPO3MOHHOM U
NPOTEKTOPHOM 3aLMTbl, OCMOTPOM TpyboNpoBoAa, U3IMEPEHMEM TOJLWMHbI CTEHOK, a NpuM HeobxoamMmoctn (no
YCMOTPEHMIo NpeaCcTaBUTeNEN TEXHUYECKOTO HaA30pa) - C BbIPE3KOW OTAE/bHbIX YYaCTKOB.

YMcno y4yacTKOB, MNoANEXaluMX BCKPbITUIO ANA PEBU3UKM, B 3aBUCMMOCTM OT YC/JOBWMI 3SKCnayaTauuu
TpybonpoBoAa yCTaHaBAMBAET TEXHUYECKUI HAA30P NPeanpUaTUA, UCXOAA U3 CAeAyIOLMX YCIOBUNA:

- MPM KOHTPOE CNIOWHOCTU U30asLMK TpybonpoBoa ¢ MOMOLLBIO NPMBOPOB BCKPbITME MPOM3BOAAT B MECTAX
BbIIB/IEHHbIX NOBPEXAEHUIN N30NALUN;

- NpW OTCYTCTBMM Ha NPeanpuUATUM CPeacTB MHCTPYMEHTA/IbHOrO KOHTPO/A MNOoA3eMHbIX TPybonposonos
BCKPbITWUE NPOBOAAT M3 pacyeTa O4MH y4acToOK Ha ANMHY Tpybonposoaa He 6bonee 250 m.

15.3. Mpu1 npoBegeHNN PEMOHTHO-MOHTaXKHbIX PaboT Ha NoA3eMHbIX TPYOoNpoBoAax A01KEH ObITb YCTAaHOB/IEH
KOHTPO/b 33 BbINOAHEHWEM TpeboBaHMI MPOEKTa B OTHOLWEHMM KOMMNEHcAuMn TemnepaTypHbix aAedopmauuii,
KayecTBa NPUMEHSAEMbIX MaTepuasioB, CBapHbIX LIBOB, AHTUKOPPO3MOHHOTO MOKPbITUA W CBOEBPEMEHHOrO
COCTaBNEHMA BCelt HeobxoAMMOMN AOKYMEHTALMK MO 3Tanam NPoBoAUMbIX paborT.

15.4. CranbHble NoA3eMHble TEXHO/IOrMYeckue TpybonpoBoAbl AO/MKHbI ObiTb 3aLUMLEHbI OT MOYBEHHOM
KOPPO3UW U KOPPO3UM BAYKAAOLMMU TOKaAMU.
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Bbibop maTepuranos TpybonpoBoA0B B 3aBUCMMOCTM OT NapaMeTPoB TPAHCNOPTUPYEMON cpeapbl

MpunoxeHue A
(o6asaTenbHoe)

Tabnunuya A.1

PacueTHble napameTpbl Tpybonposoaa

MuHUManbHan TemnepaTtypa B

TexHuyeckne Buabl TpaHcnopTMpyema 3aBMCMMOCTM OT TO/ILMHbI CTEHKM
Mapka cTanu, TpeboBaHUs Hf)MMHaanbI MCI‘IbITaHMl\/'Il/I A cpega (cm, MakcumanbHa | TonumH TPYObI NPU HANPAMXKEHUUN B CTEHKE
KNacc NPOYHOCTY, Ha Tpy6bl " pnametp, TpeboBaHuit MaKcumasnbHo [ ] .
0603HaYyeHuns A a CTEHKM | OT BHYTPEHHero gasnenus LO ], °C
CTaHAapT MAn TY | (ctaHgapT nam MM (craHpapT nam € AaB/EHNKE,
Tabnuubl 5.1) Temnepatypa, | Tpybbl,
) ) Mna °C MM He
6onee
0.35[6] 6onee
’ 0,35[c]
BeclwoBHble TPyObI
<=12 MunHyc 40
roct 5205 10-300 rOCT 550 <=32
rpynnel A, >12 muHyc 30
Bce cpeapl 475
rocT 8731, rocT 8731, ) =12 MuHyc 40
FOCT P 53383 rOCT P 53383 <=3
[19] rpynna B [19] ¢ >12 MuHyc 30
pynnas | s0.-400 3
10. 20 Kpome rapaHtvem Cpepapb! rpynnsb B, <=12 MUHYC 40
FO'CT 1050 N3roTOBJ/IEHHDI TMAPOUCHbITaHN Kpome napa v <=5 475 MuHyc 40
X U3 CAUTKa A ropsauei Boapl >12 MuHyc 30
[OCT 8733, FOCT 8733, Bce cpeapl ¢
FOCT P 54157 10-150 FOCT P 54157 rapaHTuen <=6 MmuHyc 30
[20] rpynna B [20] rMApounCnbITaHUA <=32 475
™ 14;:_826_ 20-50 TY 14-3-826-79 Bce cpegpl <=12 MmunHyc 30
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TY 14-3-1486-

87 300, 350, 400 | TY 14-3-1486-87 - MuHyc 40
P <=12 MuHyc 40
1 1473 >87 500 TY 14-3-587-77
>12 MmunHyc 30
TY 14-3P-55- TY 14-3P-55- - muHyc 30
2001 2001 ¥
v 14'83;577' TV 14-3-1577-88 - MUHyc 40
50 -400
TY 14-3-1128- TY 14-3-1128- <=12 muHyc 40 MunHyc 60
2000 2000
TY 14-3P- TY 14-3P-1128- >12 MuHyC 30 MuHyc 40
1128-2007 2007
<12 MuHyc 60 MuHyc 70
rocT 520E 10 - 300 rOCT 550 <=50
rpynnbi A, >=12 MuHyc 40 MnHyc 60
FOCT 8731, rOCT 8731,
FOCT P 53383 FOCT P 53383
[19] rpynna B, 50- 400 [19] c ) i
Kpome rapaHTuem
N3rOTOB/IEHHbI rMAPOUCHbITaHU
1012 X U3 CINTKa A
FOCT 4543
FOCT 8733
’ MuHyc 40 MUHyc 60
FOCT 8733, rOCTZIZ) 4157 Bce cpeppl <=50 475
roCcTP54157 | 10-50 ragaH]T;eﬁ
[20] rpynna B rMAPOUCHbITaHU <=6
A
™ 147':'826' 20-50 TY 14-3-826-79
1012 TY 14-3-1577- 50-350 TY 14-3-1577-88 <=6 MUHyc 70 MUHyc 70
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TY 14-3-1577-88 88 >6 MUHYyC 40 MUHyc 60

TY 14-3-1128- TY 14-3-1128-
09r2¢C, 1012 2000 2000 _
rOCT 19281 TY 14-3p- TY 14-3P-1128- <=63 MuHyc 60 MuHyc 70

1128-2007 2007
15XM TY 14-3P-55- TY 14-3P-55-
TY 14-3P-55-2001 2001 >0 - 400 2001 =40 >60 i
12X1IM®,
15X1M1d v 12463;"55' 50 - 400 ™ 124(;‘35'5 > <= 63 560 -
rOCT 20072 *550
15X5M, 15X5M-Y rOCT 550
rOCT 20072 rpynnol A, B 20-400 rocT >0 600 )
<= 40
15X5M-Y TY 14-3P-62- TV 14-3P-62-
rOCT 20072 2002 350,450, 500 2002 600 i
89
2004 TY 14-3-1652-89
TY 14-3-1652-89, ™ 14'9361745 i TY 14-3-1745-90 Bee coed
TY14-3-1745-90, | . 7 o0 20-400 |TY 14-3-1600-89 PEA <=32 450 - MUHYyC 40
TY 14-3-1600-89, 29 TY 14-3P-54-
TY 14-3P-54-2001 | — ) "on o 2001
2001
10X2M1 rOCT 550
FOCT 550 rpynnbl A, b rocT 550 He
50 - 300 560 - <*>>0

13X9M TY 14-3-457- Y 14.3.457.76 Orpanuteno
TY 14-3-457-76 76
15rC TY 14-3P-55- TV 14-3P-55-
TV 14-3P-55-2001 2001 20 - 400 2001 <=63 475 - MUHYyC 40 MuHyc 40
14XrC TV 14-3-433- TV 14-3-433-78
TV 14-3-433-78 78 6 - 500 TV 14-3-251-74 Bce cpegpbl <=63 400 - MunHyc 40 MMHYC 50

N2
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TY 14-3-251-74 TY 14-3-251-
74
30XMA
TY 14-3-433-78 450
TY 14-3-251-74 muHyc 30
20X2MA
400 MUHyc 40
TY 14-3-433-78 <= 80
18X3M® 6-200 TY 14-3-251-74 475
TY 14-3-251-74
TY 14-3-251-
24 <*>>0 MUHyc 50
20X3MB®
TV 14-3-251-74 6-200 TY 14-3-251-74 510
FOCT 9940 50 -300 FOCT 9940 roCTt 200
08X18H10T FOCT 9941 10-200 9941
FOCT 5632
v 14;'218' 10 - 80 TY 14-3-218-80 610
08X18H12T TY 14-3-743-
FOCT 5632 78 350-400 TY 14-3-743-78 MMUHYC 253 MUHYC 253
<=40 700
12X18H10T FOCT 9940 50 - 300 rOCT 9940 roCT
FOCT 5632 FOCT 9941 10-200 9941
12X18H12T TY 14-3P-55- TY 14-3P-55-
FOCT 5632 2001 10-400 2001 700
03X18H11
FOCT 5632 TY 14-3-1401 25-80 TY 14-3-1401 450 MuHyc 196 MuHyc 196
TY 14-3-396-
s TY 14-3-396-75
03X17H14M3 TV 14-3-1348- 10- 60 TY 14-3-1348-85 Bce cpeapl <=40 450 MMHYC 196 MUHyc 196
FOCT 5632 85 70-200 TV 14-3-1357-85
TY 14-3-1357-
85
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08X17H15M3T FOCT 9940 600 i
rocT 5632 rOCT9941 | 50_30010- |rocT 9940 roct
10X17H13M2T 200 9941 00 ]
FOCT 5632
08X21H6M2T
FOCT 5632 TY 14-3-1905 70-150 TY 14-3-1905 -
FOCT 9940 [OCT 9940 300 MuHyC 40 MuHyC 40
08X22H6T 50-30010-
FOCT 5632 FOCT 9941 200 FOCT 9941 -
TY 14-3-1905 TY 14-3-1905
TY 14-3-694 TY 14-3-694
(r)g)gzsil\:fT TY 14-3-751 25-50 TY 14-3-751 <=10 -
TY 14-3-1201 TY 14-3-1201
400 MMHYC 196 MMUHYC 196
TY 14-3-318 TY 14-3-318
?:;(I—;iil;/lﬂﬁ TY 14-3-763 80-140 TY 14-3-763 -
TY 14-3-822 TY 14-3-822
TY 1320-003- TY 1320-003-
XH32T 18648658-90 18648658-90 900 - MuHyc 70 MuHyc 70
dNeKTpocBapHble TPybbl NPAMOLLOBHbIE
roCT 107
OcT 10 :5 10- 500 FOCT 10705 Cpeasbl rpynn b, B <=1,6 -
rpynna 300 MUHYyC 20 MUHyC 40
Cr3ens Cpeabl rpynnbl B <=2,5 <=12
roeT 0 rocr 10706 450 - 1400 FOCT 10706
rpynna B Cpeabl rpynnsbi b, 300 12
Kpome CYT
Cpeabl rpynnbi B,
™ 148? 377 200 - 400 TY 14-3-377-87 Kpome napau <=1,6 200 - MUHYyC 20 MuHyc 40
Cr3cn4-5 ropsyemn Bogbl
rOCT 380
TY 14-3-1399- | 200, 350, 400, Bce cpegapbl, Kpome _
95 500 TY 14-3-1399-95 rpynnbl A(a) u CYT 300 <=10
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Ct3nc4

rOCT 10706

Cpeabl rpynnbi b,

C13cn4 Covina B 400 - 1400 roCT 10706 cooMe CYT 200 -
rOCT 380 Py P
FOCT10705 | 414500 rocT 10705 | CPeA®! rPynn A(B), 300 <=12
rpynna B b, Kpome CYT
rOCT 20295 114 - 426 Cpegap! rpynn B(s), <= 10
™mnl B
Cpeabl rpynn A(6), 400
20 rOCT 20295 B(a), B(6), kpome =25 -
rOCT 1050 rocCT 20295 530 - 1420 cyr
T™n 3 MuHyc 20 MuHyc 40
Cpegpbl rpynnbl 200 i
A(a) n CYT
Cpegabl rpynnbi B,
™ 149?9) 377 200 - 400 TY 14-3-377-99 Kpome napau 350 -
ropadyen oAbl
Cpeapl rpynn A(6),
roct 201295 114 - 426 FOCT 20295 B(a), B(6), kpome <=4 400 <12
K52 ™n cyr
FOCT 20295
FOCT 20295 Cpeabl rpynnol N
T 3 530- 1420 roCT 20295 Ala) v CYT <=2,5 400
17rC, 76, 500, 700,
17r1C v 147'3'620' 800, 1000, | TY 14-3-620-77 Cpef:;;f’g";’;f' B, <=16 300
TY 14-1-1921-76 1200 MUHYC 40 MUHYC 40
17r1c-y TY 14-3-1138-
TV 14-3-1138-82 82 1200 TY 14-3-1138-82 .
<=12
17ric-y Bce cpegapbl, Kpome <=25 400
TY 14-3-1424-86 | 1y 14.3.1424- rpynnbl A(a) n CYT
36 1000 TY 14-3-1424-86
13724 MMHYC 60 MMUHYC 60

TY 14-3-1424-86

N2
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12r2c
14XTC
TY 14-3-1209-86

TY 14-3-1209-
86

600

TY 14-3-1209-86

Bce cpeppbl, Kpome
rpynnol A n CYT

<=1,6

250

MUHyc 40

MUHyc 40

09r2C; 12rCE;
131C-X; O8TEH0;
13r2A®; 13r1C-X;
09rBHO; 1212CE;
09r®6; 13r1CE-Y;
10r2CB; 10M2dE;
10r2C®E;10M206
10

TY 14-3-1573-96

TY 14-3-1573-
96

500 - 1000

TY 14-3-1573-96

Bce cpegpl

<=5,0

300

MUHYC 60

MUHYC 60

08X18H10T;
10X18H10T
12X18H10T
10X17H13M2T
FOCT 5632

FOCT 11068

10-100

FOCT 11068

03X18H11;
08X18H10T
12X18H10T;
12X18H12T
08X17H13M2T
10X17H13M2T
FOCT 5632

TY 14-158-135

200 - 400

TY 14-158-135

Bce cpeapbl, Kpome
rpynnbl A(a) n CYT

600

MuHyc 196

MUHyc 196

dneKTp

oCBapHble TPy6bl CNMPaAbHOLIOBHbIE

C13cn3; C13cn2
C1t3nc2
FOCT 380

TY 14-3-943-
80

200 - 500

TY 14-3-943-80

Bce cpeppbl, Kpome
rpynnol A n CYT

<=1,6

200

munHyc 30

MUHYyC 20

C13cn5
FOCT 380

TY 14-3-954-
80

500 - 1400

TY 14-3-954-80
C yyeTom
TpeboBaHuUi n.
2.2.10

Bce cpegpbl, Kpome
rpynnbl A(a) u CYT

<=2,5(25)

300

<=12

MUHYyC 20

MUHYC 20
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10, 20

FOCT 1050 FOCT 3262 6-150 FOCT 3262 Cpeap! rpynnbl B, <=5
Kpome napau <=1,6 200
rocr 8696 500 - 1400 rOCT 8696 FOPAYEN BOAbI <=6 MuHyC 20
rpynna B >6
Cpeabl rpynnbi B,
20 v 14; 684 500 - 1400 | TY 14-3-684-77 Kpome napa u <=1,6 200 <=12 MUHyC 40
FOCT 1050 ropadyein soapl
TY 14-3-808- 500 - <12 MuHyc 40 MUHyC 40
78 1600 TY 14-3-808-78 Cpeas! 350
<=12 MmuHyc 30
rpynn b, B, kpome
K42 Cyr
FOCT 20295 FOCT 20295 300 - muHyc 30
<=2,5
FOCT 20295 Bce cpegapbl, Kpome <=6 MUHyC 50 MiHyc 60
) 500 - 800 A ovr 400
K50, K52 ™n ocTa02es | (a) v >6 MUHYC 40 MUHYC 50
FOCT 20295
Cpegbl rpynnol B
Aa), CYT 300 >=6 MUHyc 40 MUuHyc 50
09206 TY 14-3-1363- Cpegapl rpynn b, B, _
TY 14-3-1363-85 35 1400 TY 14-3-1363-85 kpome CYT <=7,5 350 MUHYC 60 MUHYC 60

<*> 3HaueHMe MUHUMaNbHOWN TemMnepaTtypbl HE HKNXKE 0° NMPUHATO NPUMEHNTENIbHO K CBAPHbIM LLBaMm pr6onposop,a, CBapeHHOoro ns pr6 YKa3aHHbIX MapoOK cTanem.
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MoKoBKM

Tabnuua A.2

Jonyctumble napameTpbl

aKcnayaTauum Homep
TexHu4Yeckne Bua ncnbirakiva npumeYaHma K
Mapka ctanm 6 Nasnexne AononHuTenbHoe o
TPEDOBANNA Temnepatypa | cpegbl, Mla TpeboBaHme Aa:sHHOM
CTeHKu, °C (krc/cm?), He Tabauue
bonee
KM.245 (KM.25)
Ct5¢cn IOCT 380 FOCT 8479 OT1-20 po +400 1,7
5 (50)
KM.195 (KM.20)
Ct3cn F'OCT 380 FOCT 8479 Ot -20 po +450 1
Mpynna IV TOCT 8479-
KN.195 (KN.20) 70
20 TOCT 1050 KN.215 (KN.22) 1,2,3,6,9
[OCT 8479
KM.195 (KM.20)
20K TOCT 5520 FOCT 8479 1,9
20, 22K Ot1-30 go +475
OCT 108.030.113 OCT 108.030.113 OCT 108.030.113 2,6,9
22K, 22K-L, 22K-
BA,
29K-BPB TY 302.02.092 TY 302.02.092 9
TY 108.11.543
He orpaHuyeHo
gg;A TV 057644171 1y 05764417-013 TY 05764417-013
20109 TV 26-0303- | 1y 56.0303-1532 TY 26-0303-1532
1532
LerCrocT 19051 | KM-245 (KN.25) Ot -40 o +475 Mpynna IV FOCT 8479- L
FOCT 8479 70 t
15IC, 16IC 05:01832023002;;?' OCT 108.030.113, CTO 49
OCT 108.030.113 006-2010 00220227-006-2010
KMN.215(KM.22) pynna IV FOCT 8479-
10r2 rocCt 4543 FOCT 8479 OT-70 po +475 70 1,2,4,5,9
KN.245 (KN.25)
09r2C rocCt 19281 FOCT 8479 OT1-70 po +475 - - 1,4,9
K.395 (KN.40)
20X TOCT 4543 FOCT 8479 O1-40 po +475 1
Mpynna IV TOCT 8479
15XM KM.275 (KN.28) He orpaHuuyeHo
[OCT 4543 roctsazg |07 40 A0 +560 1211
09rCHBL, TY 05764417-013 | Ot -40 po +350 - -

N2
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09XIH2AB

TY 05764417-013

O1-60 go +350

pynna IV FOCT 8479

15X5B®, 15X5M KM.395 (KM.40) Ot -40* no 1m0 > 150
FOCT 20072 FOCT 8479 +650 >=13%, ¢ = 35% 1211
KCU >= 50 O/cm?
12X1M® OCT Ot -20* po
108.030.113 OCT 108.030.113 +570 OCT 108.030.113 11
lpynna 1Y-KM.235 OT -40* 110
12MX IOCT 20072 (Kn.24) roct lpynna IV TOCT 8479 1,11
+450
8479
12XM. 15XM TY
302.02.031 TY 302.02.031 TY 302.02.031 11
10X2M1A-ATY
108.13.39 Ty 108.13.39 OT -40* 10 Ty 108.13.39 10,11
+560
10X2M1A-A,
10X2M1A-BA,
10XIM1A-LL TY Ty 302.02.121 TY 302.02.121 10, 11
302.02.121
20X2MA CT
08220227C—026- CTO 00220227- Ot -40* no CTO 00220227-006- 11
006-2010 +475 2010
2010
15X2M®A-ATY Ot -40* no Fpynna Il TY
302.02.014 TY302.02.014 +560 302.02.014 10,11
08X22H6T,
08X21H6M2T Ot -40 po +300 1
rOCT 5632 He orpaHuyeHo
Ot1-253 po
12X18H9T, +610
12X18H10T 1,2,8
FOCT 5632 OT+610 go
+700 >(50)
-2
OT+651%AO He orpaHuyeHo
08X18H10T rOCT 1
5632 [OCT 25054 o7 +610 g0 Mpynna IV FOCT 25054
5(50)
+700
10X17H13M2T Ot1-253 po 18
FOCT 5632 +700 ’
03X18H11 roct OT1-253 po
5632 +450
He orpaHuyeHo 1
03X17H14M3 TOCT Ot -196 po
5632 +450
10X17H13M3T OT1-196 po 18
FOCT 5632 +600 ’
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08X17H15M3T
rOCT 5632

06XH28MAT rocCT
5632

Ot -196 po

+400 > (50) !

08X13, 12X13 rOCT

5632 O1-40 po +550

6,4 (64) 1,7

MpumeyvaHua

1. [lonycKaeTcsa NpUMeHATb MOKOBKM rpynnbl || Ans HEB3pbIBOONACHbIX cpea npwu AasneHnn menee 0,07 MMa (0,7
Krc/cm?).

2. [lonycKaeTcA HapaBHe C NOKOBKaMM NPUMEHATDL CTasibHble ropAYeKkaTaHble KoAbLa 414 U3roToBaeHna naHues
n3 ctanen mapkm 20 TY 14-1-1431 n mapok 20, 10r2, 15X5M, 12X18H10T TY 14-3-375.

3. [lonyckaeTca NpMMeHsTb NpuMBapHble BCTbIK GpaaHLbl M3 NOKoBOK rpynnbl IV-KM.215 (KM.22) no FOCT 8479 u
ropaYeKkaTaHbIX Konew, 3 ctann mapku 20 no FOCT 1050 ans Temnepatypbl cTeHKM OT MuHYC 31 °C go muHyc 40 °C
npu ycioBUKU NpoBeAeHUA TePMOOOPAaBbOTKM - 3aKaNKM M NOCAEAYIOWEro BbICOKOrO OTMYCKA WM HOPMann3aLmm
nocne npusapku dnaHLa K Kopnycy amn natpy6ky. Mpu aTom naTpyboK, NpuBapMBaemblil K KOpRycy, AOMKEH ObITb
M3roToB/IeH M3 cTann mapku 16C (09r2C, 1012). YaapHaa BA3KOCTb OCHOBHOrO meTanna - He meHee 30 xx/cm? (3
krc-m/cm?) Ha obpasue KCU. [onyckaeTca npvMeHeHMe OTBeTHbIX GaHLeB WTYLepos M3 ctaan mapku 20 B

TepmoobpaboTaHHOM COCTOAHUM NpPU TemnepaType cTeHKn oT muHyc 30 °C go muHyc 40 °C.

4. MNokoBKK M3 cTanei mapok 15IC, 16I'C, 09I2C, 102 cnepyeT UCNbITbIBATb HA yAAPHbLIN U3rMb npu TemnepaTtype
CTeHKM Hke muHyc 30 °C. YaapHasa BA3KOCTb - He meHee 30 [xx/cm? (3 kre-m/cm?) Ha o6pasue KCU.
5. [lonyckaeTcsa NpMMeHeHUe 3aroToBOK, MOIy4YeHHbIX METOZ0M 3/1eKTPOLLIaKOBOTO Nepeniasa U3 ctasnein Mapok

20U, 10r2LU TY 0251-16 [81] Ha napameTpbl, aHaforn4yHble ctanam 20 n 102,

6. JonyckaeTcs NPUMEHATb NMOKOBKM U3 CcTasn mapku 20 ¢ TONWMHOMN B MecTe CBapku He bonee 12 mm npu
TemnepaTtype CTeHKM He HMKe muHyc 40 °C 6e3 npoBeaeHUsa TEPMUYECKOM 06PpabOoTKM CBApPHOIo cCoeaNHEHUA.

7. Ana N3rotoBsieHMA AeTasiel, He NOA/IeKaLUUX CBapKe.

8. MNpwu Temnepatype cabiwe 350 °C gna cpes, He Bbi3bIBAOLLMX MEKKPUCTANIUTHYIO KOPPO3UIO.

9. KOHTPO/b Y/1IbTPa3BYKOBbIM METOAOM NPU YC/IOBUAX, OTOBOPEHHLIX B 5.4.1, 5.4.2 [8].

10. Ana Kaxpoi nnasku onpegensetca daktop J = (Si+ My) - (P + Sn)10% < 100, rae coaepskaHme 31eMeHTOB - B

npoueHTax.

11. inAa aetaneit, NoABepPratoLULMXCA CBAPKE N UCNbITbIBAIOLLMX HAMPSAXKEHUA CBbille 0,35[(7] , MMHUMaNbHanA

Temnepatypa pasHa 0 °C.

Tabnnua A.3
CTanbHble OTAUBKMU
Jonyctmble napameTpbl
aKcnayaTauum 5 Homep
TexHU4Yeckne BUA ucnbiTakii 1 npUMeYaHma K
Mapka ctanm 6 Hasnexne [ONoNHUTENbHOE o
TPELOBARNA | Temneparypa | cpeapl, MMa TpeboBaHue 'u'a6HHOM
cTeHKku, °C (krc/cm?), He Tabanue
bonee
2 251 TOCT 977 roCT 977 1,2
0,257 TOCT 3 Ty?1§129-09,1- Ot -30 go lpynna 3 FOCT 977 TY !
3571, 4501 FOCT 977 00220302 +450 4112-091-00220302 3
CT UKBA014- | OT-60 a0 He
20rMn 2004 +450 OrpaHMYEHO OCT 26-07-402
roCT 977, OT-40 po
20XMN TOCT 977 TV 4112-091- +540 lpynna 3 FOCT 977
N 76



00220302 OT1-40 po Mpynna 3 FOCT 977,
20XSMATOCT 977 +600 TY 4112-091-00220302
20X5TN
TY 4112-091- OT-F_:;)SAO
00220302
T a12-091- TY 4112-091-00220302
00220302
20X5BN OT -40 16
TY 4112-091- i oﬂ
00220302
roCT 977
¢ Ot -40 po Mpynna 3 FOCT 977,
20X8BN TOCT 977 TY 4112-091-
00220302 +600 TY 4112-091-00220302
TY 4112-091-00220302 n
20XH3N TV 4112-091- OT-70 f10 yAapHaa BA3KOCTb npvl
TY 4112-091- 00220302 +450 Temnepatype muHyc 70 °C,
00220302 ec/in TemnepaTtypa CTeHKU
Huxe muHyc 30 °C
10X18H9/1,
12X18H9T/, FOCT 977 OT1-253 po Mpynna 3 TOCT 977 TY
12X18H12M3TN +600 4112-091-00220302
roct 977 He
OrpaHu4YeHo
10X21HEM2N TY
4112-091- Tégzlzlg;)%gzl’ OTJ;;SO“O TY 4112-091-00220302 )
00220302
40X24H12CN TOCT
977 Ot 0 80 +1200
roCcrt 977 - fpynna 3 TOCT 977
25X23H7CN TOCT 0T 0 0 +1000

977

MpumeyaHuma

1. Mpw cogepxaHun yrnepoga 6onee 0,25% cBapKy cneayeT NPOBOAMTL C NpeaBapUTENbHbIM NOAOrPEBOM U

nocneayrowen Tepmmyeckon obpaboTro.

2. lonycKaeTca NPUMEHATb OTIMBKU U3 YIIepPOaUCTbIX CTaneh mapok 20/1, 25/1 oo TemnepaTypbl CTEHKU MUHYC
40 °C npu ycnoBumn NpoBeaeHUa TepMUYecKol 0bpaboTKku B pexunme "Hopmanmsauma + otnyck" nam "3akanka +

oTnyck".

3. lns HecBapmBaeMbIX AeTanen.

Tabnuua A.4
KpeneHble getanu
JonycTrmbie NapameTpbl 3KCNAyaTaLunm
TexHun4yeckumne
Mapka cTtanu 6 TeNmepaTypa JdasneHune cpeabl, HasHayeHune
TpeboBaHuA : MMa (krc/cm?), He
cTeHKku, °C
bonee
Knacc npoyHoctn 5.6, 6.6, 8.8, 21,
262
22,23,5, 6,8, 10 FOCT P 52627 rOCT[; 15] 627 1 61-30 g0 +300 2,5 (25) m"””f:;';(f"”"“

[21]

N2
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Ct3cn4 ITOCT 380

O1-20 po +300

2,5(25)

10 (100) LLal6bl
OT0 po +300 2,5(25) Faikn
10 rOCT 1050
OT1-40 po +450 10 (100) LLIan6bI
2,5(25) LLUnnnbkn, 6onTsl
O1-40 po +425
20, 25 TOCT 1050, roCT 10702 Famku
CTn 26.260.2043 | OT-40 po +450 10 (100) LLanbbl
LWnunbKkK, 60ATbI
30, 35, 40, 45 FOCT 1050, FOCT Ot -40 no +425 .
10702
OT -40 po +450 LLan6bl
Ot -40 po +425 16 (160) LWnnnbkn, 6onTbl
30X, 35X, 38XA, 40X TOCT 4543 OT1-40 po +450 Fanku
OT1-70 po +450 LLal6bl
30X TOCT 4543 FOCT 10495 O1-50 po +200 63 (630) lanku
OT-70 g0 +425 LLlnmanfl, 60:TbI,
09r2C rOCT 19281, kaTeropuu 7 ranku
OT1-70 po +450 LWal6bl
CTn 26.260.2043 16 (160)
OT-70 g0 +425 LLlnmanfl, 6onTbl,
1012 rOCT 4543 ranku
OT1-70 po +450 LWa6bbl
OT -70 70 +400 LLlnmanfl, 6onTbl,
18X2H4MA rOCT 4543 16 (160) ranku
CTN 26.260.2043 | OT-70 po +450 LWar6bbl
1]
12X13, 20X13, 30X13 FOCT 5632 0T -30 go +475 10 (100) nunbku, boATel,

ramku, Wanbbl

20X13 roCT 18968

rOCT 20700

OT10 oo +450

OTt0 mo +510

He orpaHuyeHo

Lnnnbku, 6onTsl,
Wwarbbl

FanKkm

10X17H13M2T, 10X17H13M3T,
08X17H15M3T, 31X19HOMBBT
FOCT 5632

CTM 26.260.2043

OT-70 po +600

16 (160)

Lnnnbku, 6onTsl,
ramku, Wwamnbsl

31X19HOMBBET IOCT 5949

FOCT 23304,
rOCT 20700

OT10 po +625

He orpaHuyeHo

LLUnunbku, 6onTbl,
ramku

06XH28MAT rocCT 5632

CTM 26.260.2043

Ot -70 po +400

16 (160)

LLUnunbku, 6onTsl,
ramku, Wanbobl
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10X14r14H4T roCT 5632

07X21 I'7AH5 TOCT 5632

08X15H24BATP IOCT 5632

07X16H6 IOCT 5949

O1-70 po +500

Ot -70 pno +400

O1-70 po +600

LLUnnnbku, 6onTsl,

O1-40 po +325

10 (100)

Lnunbku, 6onTsl,
ramku, Wamnbbl

10X11H22T3MP IrOCT 20700

rocCT 20700

O1-70 po +650

He orpaHuyeHo

LUnunbku, 6onTsl,
ramkm

OT1-40 po +450

LnnnbKkK, 60ATbI

30XM, 30XMA, 35XM FOCT 4543 | CTMN 26.260.2043 | OT-40 go +510 16 (160) Faikm
OT1-70 go +450 LLan6bl
40XDA TOCT 4543 FOCT 10494 Ot -50 po +400 LWnnnbkn
80 (800)
O1-50 po +510 LnunabkK, 60aTbI
25X1Ma® rOCT 20072 Ot -50 go +540 Faikm
16 (160)
CTT 26.260.2043 OT1-70 po +540 LLan6bl
OT-50 70 +510 LI.Inmanl:1, 6onThl,
25X2M1® TY 14-1-552 16 (160) ranku

Ot -70 po +540

LLIan6bi

O1-50 po +540

He orpaHuyeHo

LLUnnnbkn, 6onTsl

FOCT 20700

25X2M1® IOCT 20072 OT10 po +565 FanKkm
10 (100)
FOCT 10494 Ot1-50 po +510 LLnnabkm
OT -50 A0 +565 LLlnmanluA, 6onThl,
CTN 26.260.2043 16 (160) ravku
23XIM1®d1TP, 20X1M1d1BP IOCT
3 20 oc Ot -70 go +565 LWai6bl

20072

roCT 20700

O1-50 po +580

He orpaHuyeHo

Lnnnbku, 6onTsl,
ramku

15XM IOCT 4543

CTN 26.260.2043

O1-70 po +565

16 (160)

rOCT 20700

OT10 go +545

He orpaHuyeHo

LLaibbl

20XH3A, 1012 rOCT 4543

37X12H8r8M®b IOCT 5632

12X18H10T, 08X18H10T rOCT
5632

CTN 26.260.2043

OT1-70 po +425

Ot -70 po +450

OT1-40 po +450

Ot -70 po +600

Ot -70 po +600

16 (160)

LLnunbku, 6onTbl,
ramkm

LLanbsl

LLnunbku, 6onTbl,
ramkm

LLIan6bI

LLnunbku, 6onTsl,
ramku, Wanbbl
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45X14H14B2M I'OCT 5632

18X12BMB®P IOCT 5632

Ot -70 po +600

OT1-40 po +580

LLnunbku, 6onTsl,
ramku, Wanbol

LWnunbKkK, 6onThI,
ramku, Wanobol

12X1M® rOCT 20072

08X16H13M2b INOCT 5632

rOCT 20700

O1-40 po +570

OT1-70 po +625

O1-70 po +650

He orpaHuyeHo

LLanbbl

LWnunbKkK, 6onThI,
ramkm

LLanbbl

LWLnunbKkK, 6onThI,

XH35BT rOCT 5632 OT -70 pi0 +650 v
ranKum
08X22H6T, 08X21HGM2T, OT -40 pi0 +200 16 (160) U Gommon
14X17H2 FOCT 5632 CTI 26.260.2043 " o
OT -70 o +350 20 (200) raiku, Waiibsl
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MpunoxxeHue b
(o6asaTenbHoe)

PEF/TAMEHT NMPOBEAEHWMA B 3UMHEE BPEMSA MYCKA (OCTAHOBKM) U UCMbITAHUA HA TEPMETUYHOCTb
TPYBEOMPOBOAOB, PACMNO/IOKEHHbBIX HA OTKPbITOM BO3A4YXE U1 B HEOTAMN/IMBAEMbIX MOMELLEHUNAX U
SKCNNYATUPYEMBbIX MO4 JABEHUEM

b.1. |_|YCK (OCTaHOBKa) WA UCNblITaHME Ha FEPMETUYHOCTb B 3UMHEE BpeEmA, T.€. NOoBbllLEHNE (CHM)KEHME)

AaBneHus B TpybonpoBoge NpW MOBbIWEHUU (CHWKEHWU) TemnepaTypbl CTEHKM AO0J/IKHblI OCYLLECTBAATLCA B
COOTBETCTBUM C rpadPMKOM Ha pUCyHKe b.1.

Pi

Pl o

b L
P1 - naBneHue nycka; P2 - pasneHune pabouee; t1 - MMHUManbHasa TemnepaTypa BO34yxa, NPU KOTOPOI AonycKaeTca
nyck Tpybonposoaa nof AasneHuvem P1; t2 - MMHMManbHaA TemnepaTypa, NPy KOTOPOI CTaslb U ee CBapHble
coenHeHMA A0NYyCKaloTca ana paboTbl Nos AaBfeHUEM B COOTBETCTBMM C TpebosaHuamuM MpunoxkeHus A, Tabanua

Al

PucyHok B.1. F'padmK 3aBUCMMOCTU AaBAEHUA OT MUHUMAbHbIX
TemnepaTyp Npu nycke

b.2. [laBneHune nycka P1 npMHMMatoT cornacHo Tabauue b.1 B 3aBUCMMOCTM OT paboyero gasneHns P.

Tabnnua b6.1

[asneHne nycka B 3aBUCUMOCTU OT pa6oqero AaBneHunAa

P,, MMa MeHee 0,1 010,1800,3 Bonee 0,3

P1, MNa P2 0,1 0,35P;

Mpumeuarue. Npu Temnepatype t, <= t; AaBaeHMe Nycka P1 npuHMMaeTcA paBHbIM paboyemy gasneHuto P,.

JoctuKeHne gasnenuit P n P, cnegyeT ocywecTaaTb nocteneHHo, no 0,25P; unum 0,25P; B TeyeHme Yaca c 15-
MWHYTHbIMM BblAEpPXKKaMU gasneHuin Ha ctyneHax 0,25P; (0,25P,); 0,5P; (0,5P,); 0,75P1 (0,75P,), ecnu HeT apyrux
YKa3aHWi B NPOEKTHOM AOKYMEHTaLUMUMN.

B.3. BeanunHbl TemnepaTyp ti U t; npuHUMatoT no Tabaunue 6.2 B 3aBUCMMOCTM OT MapKu cTanemn.

Tabnnua b6.2
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OnpeaeneHune Temnepatyp tl v t2 B 3aBUCMMOCTM OT MapKK CTanu

[Honyckaeman cpegHsaa Temneparypa

MuHnmanbHasa MuHMManbHan .
MapKa ctanu Tuna | TemnepaTypa Bo3ayxa TemnepaTypa CTEHKM Havibonee XoNI0AHON NATMAHEBKY C
R R obecneyeHHocTblo 0,92 B pailoHe
1, °C Tpybonposoaa t,, °C
pacnosnoxeHua Tpybonposoaa
Ct3cn4, Ct3nc4, MUHyC 20
Cr3lncd, Cr3cns munHyc 40 He Huxe muHyc 40 °C
10, 20 muHyc 30
10r2, 15r1c MUHYyC 40
MuHyc 60 He pernameHTupyeTtca
o9rac MUHYC 60
15XM, 12X1MO,
15X1M1® un sce Cr- 0 He Huxe muHyc 40 °C
Mo cTanu MuHyc 40
2004
08X22H6T, MuHyc 40
MUHYC 60
08X21H6M2T He perfnameHTUpyeTca

Bce aycTeHuUTHble
cTanu

He perfiameHTMpyercs

He pernameHTupyerca

CKOpOCTb NoabemMa (CHUKEHUA) TemnepaTypbl 40AKHA 6bITb He 6onee 30 °C B 14, ecnn HeT APYrMX YKasaHWii B
TEXHUYECKOM AOKYMEHTaUMMN.
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MpunoxxkeHue B
(pekomeHayemoe)

PACHETHO-3KCMEPUMEHTAJIbHbIE METOAbI N CPEACTBA 3ALLNTBLI TPYBEOMNMPOBOAA OT BUBPALIMN

B.1. TexHWYecKMne pelleHUs MO CHUXKEHWUIO NynbcauMy NOTOKa, BUBpauuu Tpybonposoga U BMbBpo3aluTe
OKpY»Katowmx 06beKToB

BuBpaLMIO CHUXKAIOT YMEHbLUEHNMEM WAWU CHATUEM BO3MYLLAIOWMX BO3AeWCTBUM. Mpu 3TOM Heobxoaumo B
nepBylo o4vepedb YCTPaHWUTb PE30HaHCHble KosiebaHMA MyNbCUPYIOLLEro MOTOKa M OTCTPOWUTb OT BO3MOXHOMO
CoBMaAeHMA pe3oHaHCbl MOTOKA U MeXaHNUYeCKOM CUCTEMbI.

MpumeHsaIoT cneaytolme cnocobbl OTCTPONKU CUCTEMBI OT Pe30HaHCHbIX KoiebaHuiA rasa:

a) M3MeHeHWe A/MH U ANaMeTPOoB y4acTKoB TPYHONpPOBOAHOMN CUCTEMbI, €CIN 3TO AOMNYCKAETCA KOMMOHOBKOM
cUCTEMbI;

6) ycTaHoBKa Anadparm, KOTopble paccemBatoT SHEPruio KoebaHuii raza U U3MeHAOT aMNANTYAHO-4aCTOTHbI
CNeKTp rasa B TpybonposogHoi cucTteme. OpPMEHTMPOBOYHO AMaMeTp pacTodku amadparm cocrtasnsetr 0,5D.
OnTMMasnbHbIA AuameTp pacTtodkm amadparmbl d, obecneumBaowmii 3ppeKTUBHOE ralleHuMe nyabcauun, Onsa
oAHoda3HbIX MOTOKOB MOXKET ObITb onpeaeneH no ¢popmyne

d =D(Vep / €)%, (B.1)

rae Ve, - CpeaHAn CKOpOCTb rasa B Tpy6onposoae, M/c;
C - CKOpOCTb 3BYKa B rase, m/c.
[na aByxdasHbIX MOTOKOB 3TOT AMAMETP

d=D(1,58)"",(82)

roe f - KO3POULMEHT rMAPaBANYECKOrO CONPOTUBNAEHUS Anadparmbl;

B) YCTAHOBKA OydepHbIX €MKOCTEM C LeNbld YMEHbLIeHUS amnauTyabl NyabCauMuM [aBAEeHMA 3a cuyeT
paccenmBaHMA SHEPrMn, 3aTpaunMBaeMon Ha BO3OyKAeHWe Macchbl rasa B o6beme 6ydpepHO eMKOCTU, U U3MEHEHMA
CNeKTpa COBCTBEHHbIX YacTOT KonebaHuin. Ana Hambonee apdeKTUBHOrO raweHma KonebaHnn bydepHyto emMKocTb
YCTaHaB/MBAOT HEMOCPEACTBEHHO Y UCTOYHMKA BO3OYKAEHUA KoebaHui (LMAnHApP Komnpeccopa). Ha HecKobKo
LUMIMHAPOB OLHOW CTYNEHM LLes1lecoobpasHo ycTaHaBAMBaATb OOLLYIO eMKOCTb;

) YCTaHOBKa aKyCTUYECKUX OWIBTPOB B TEX C/y4asx, KOrAa BO3HWKAET HeobXO4MMOCTb B 3HAYMTE/IbHOM
CHU)KEeHMM KonebaHuii, a Tpebyowmeca pas storo rabaputHble pasmepbl OypepHON emMKoCTU MpeBblWwatoT
OOMNYCTUMbIE MO YC/IOBUAM KOMMOHOBKM. AKYCTUYECKMI GUABTP XapaKTepu3yeTca YETKUM OUCKPETHbIM CMEKTPOM
NMo/sI0C NPONYCKAHMA W ralleHMA YacToT KonebaHwuii rasa;

) U3meHeHWe TemnepaTypbl WU AAB/EHUA HarHEeTaHWs KOMMPEeCcopa, €C/IM 3TO BO3MOMKHO MO TEXHOJ/IOTUU
paboTbl. OT 3TUX NaPaMEeTPOB 3aBUCAT BE/IMUYMHBI MJOTHOCTU MPOLYKTa U CKOPOCTM 3BYKA, BAMAIOLLME HA YaCTOTHbIN
CMEKTP CUCTEMDbI;

e) nHTepdepeHUMOoHHbIN cnocob raweHus nynbcaunn, KOTopbln 3dHEKTUBEH B OYEHb Y3KOW MOAOCe 4YacToT
KonebaHui. 3TOT cnocob npenycMaTpMBaeT NPUMEHEHME CNELMANbHBIX OTBETBJAEHUIA MAN NeTeNb, AJIMHY KOTOPbIX
noaoMpatoT PaBHON HEYETHOMY YMUCAY NOJYBOJIH;

) coyeTaHWe B 04HOM TPYHONPOBOAHON CUCTEME PA3/IMYHbIX CNOCOOOB ralweHus nyibcaunini. Tak, BO3SMOXKHA
yCTaHOBKa guadparm Ha BXo4e B EMKOCTb WM Ha BbIXOAE M3 eMKOCTW. MpK 3TOM pasmepbl EMKOCTU MOTYT ObITb
YMeHbLUEeHbl NpMMepHO Ha 30% No cpaBHEHUIO C EMKOCTbIO 6e3 Anadparmol. [LoNOAHUTEIbHbIE NOTEPU AABAEHUA NPU
yCTaHoBKe anadparmbl MEHbLUE, YEM AOMNOJIHUTEIbHbIE NOTEPU NPU PE3OHAHCHBIX KoebaHUAX.

MocnepnoBaTelbHOCTb MNPOBEAEHUS OTCTPOMKM OT PE30HAHCHbLIX KoebaHUM, a TaKkKe CHUXKEHUA KonebaHwui
[aB/ieHunsA rasa npeacTaBnset cobon UTePaLMOHHbIN NPOLECC BHECEHUA N3MEHEHUI B KOHCTPYKLMIO TpybonpoBoaHoOW
CUCTEMbI C MocneaytoLLen NPpoBePKO 3PPEKTUBHOCTU USMEHEHMIA PACYETOM MO CMeunabHbIM NPOrpaMmam.

B.2. CHueHue BUbpaLmm n BUOPO3aLLMTa OKPYKaKoLWMX 06beKTOB

B.2.1. B TpybonpoBoAHbIX 06BA3KaxX NOPLUHEBLIX MALUMH MAKCMMA/bHasA 3HEPrus MPUXOAMTCA Ha HU3LIMe
rapMoHMKKW. PacyeTbl AONYCTUMO NPOBOAMUTb MO HECKOJIbKMM nepBbiM (A0 3 - 5) cobCTBEHHbIM YacTOTaM Kaxaoro
npoJieTa M OCyLWEeCTBAATb OTCTPOMKY NO 3TUM 3HAUYEHUAM.

[nAa ycTpaHeHUA MeXaHUYECKUX PE30HAHCOB NPOBOAAT KOPPEKTUPOBKY TPYOOMNPOBOAHOM CUCTEMDBI.

CneKkTp cobCTBEHHbIX 4acTOT NO6ON MeXxaHMYEeCKON cUCTeMbl 3aBUCUT OT ee 06bEMHO-KOHCTPYKTUBHbIX
peLueHui, YCNOBUIA 3aKPENEHUA N MHEPLMOHHO-KECTKOCTHbIX NapameTpoB. Jaa TpybonpoBoAHbIX CUCTEM TaKUMMU
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napameTpamm ABAAOTCA:

- YMCO YHACTKOB, PACMOIOKEHHbIX MEXAY ONopamm, X KOHOUrypaums;

- HaAMYMe coCPeaOTOUEHHbIX MacC U UX BEANYNHA;

- YC/IOBUA ONUPAHUS;

- ynpyrue onopbl U UX XapaKTEPUCTUKN KECTKOCTH;

- UHEPLUMOHHO-XECTKOCTHbIE NapameTpbl y4aCTKOB.

Cocpefi0TOYEHHbIE MACChl YBENMYMBAIOT UHEPLMOHHBIE XapPaKTEPUCTUKU U CHUMKAIOT 3HAYEHUA COBCTBEHHbIX
YyacToT. MPaKTUYECKN NOHMKEHMNE 3HAYEeHUA COBCTBEHHOWM YacTOTbl CNOCOBOM BKAKOYEHWUS AONOAHUTENBHOW Macchl
MOXeT 6bITb 3P PEKTUBHBIM NPU BEIMYMHE MACChI, COM3MEPUMON C MACCOM y4acTKa.

B peanbHbIX cucTemax coCpefoTOYEHHbIE MAaCCbl KOHEYHbIX Pa3MepoB YBE/MYMBAIOT KECTKOCTb CUCTEMBbI. B
60NbLIMHCTBE CNy4YaeB B peasibHbIX TPYOONPOBOAHbIX CUCTEMAX COCPEAOTOUYEHHbIE MACChl MMEIOT CAMOCTOATE/IbHbIE
Onopbl U MOTYT PaccMaTpPUBATLCA KaK pas3ge/IMTenn CUCTEMbl Ha HE3aBUCUMbIE, C KECTKMMWU 3a4e/IkaMu B TOYKax
npucoeguMHeHMA macc.

Y)KecToueHne CcUCTEMbl BKIKOYEHMEM [AOMONHUTE/IbHON Maccbl - $aKTOp KOHCTPYKTUBHOIO YBEAWYEHWUA
COHCTBEHHOM YacTOTbl. BAMAHME Macc B KaXKA40M KOHKPETHOM C/ly4ae MOXKET ObITb NOJlyY4EHO TO/IbKO pacyeTom Bcew
CUCTEMDbI B LLESIOM.

B.2.1.2. CobcTBeHHble 4acToTbl TpybonpoBoAa 3aBWUCAT OT YC/JIOBUM 3aKPEN/IEHUS €ro KOHLEBbIX W
NPOMEKYTOYHbIX Y4acTKoB. [pyM NPUMEHEHUWN CKOMb3AWMX OAHOCTOPOHHUX OMOP HEOHXO4MMO NpeaBapUTENibHO
NPOBECTU PaCYeT Ha CTAaTMYECKYID NPOYHOCTb M ybeanTbca B TOM, YTO COOTBETCTBYHOLUME OLHOCTOPOHHME CBA3MU
3aMKHyTble. Mpy OTKAOYEHUN OOHOCTOPOHHENM onopbl (B C/ydae Pa3sOMKHYTOW CBS3M) B MCXOAHbIX OAHHbIX OAA
pacyeTa COOCTBEHHbLIX YaCTOT MPUHMMAIOT CYMMAPHYO OJWHY MPOJeTa MeXAy ABYMA COCEAHMMWM OMopamu, 4To
MOXET CYLLLECTBEHHO CHU3UTb 3HaYeHWe COBCTBEHHOM (NapuUuManbHO) 4YacTOTbl y4acTKa.

LlenecoobpasHoOCTb NPUMEHEHUA yMNpPYyrMx OMOP OMNpeaenArT no pesynbTaTaM pacyeTa. Ynpyrue onopsbl,
YMEHbLUAA 3KBUBANIEHTHYHO }KECTKOCTb BCEM CUCTEMbI, CHUMKAIOT HUMKHIO rPaHMLY YacTOTHOMO AMana3oHa y4yacTKa U
cuctembl. NpumeHeHne nx adpdeKTUBHO NPU OTCTPOMKE OT Pe30HAHCA B CTOPOHY YMEHbLUEHMA 3HAYEHWNIN COBCTBEHHbIX
yacTorT.

B.2.1.3. Heob6xo0aAMMOCTb OTCTPOMKN TPYHONPOBOAHOW CUCTEMbI OT PE30OHAHCOB OMPEAEeNsAoT MO KaxaoMy U3
NOTEHUMANbHO BO3MOXHbIX MEXaHM3MOB BO3OYKAEeHUA BUOpaLum cornacHo 9.4.

[na BbiBOAA CMCTEMbl 3a Npefesbl pe30HaHCca A0CTaTOYHO M3MEHUTb AAMHY ydacTka Ha 15 - 20%. Cneayet
BHa4ase NPoOBOAUTb KOPPEKTUPOBKY B CTOPOHY yBeanYeHus fj, T.e. cOKpalLeHns aanHbl NposeTa. MNpu Kaxa0m BHOBb
NPUHATOM 3HA4YeHMM AJIMHbI NPOIeTa NPOBEPAIOT YCA0BMA COrAacHO 9.4 No Bcem BO3MYLLLAIOLWMM YacToTam. B cnyyae
BbIBOAA CUCTEMbI M3 30Hbl OAHOIO M BXOAAa B 30HY APYrOoro pe3oHaHCa CUCTEMY KOPPEKTUPYIOT MO HOBOMY
pe3oHaHCHOMY peXxumy. MNMpu HEBO3MOXKHOCTU KOPPEKTUPOBKM B CTOPOHY yBennyeHus f; KoppeKkTMpoBKy npoBoaaT
yMeHblueHnem fj, T.e. yanMHeHnem y4yacTka, onpegenatowero fj.

B.2.1.4. MNpu orpaHMYEeHNN BO3MOXKHOCTEN BapbUpPOBaHMA AJIMHOWN NpoJieTa OTCTPOMKY CUCTEMbI OT Ppe30HaHCca
NpPoBoAAT BbIBOpPOM TMMNa onop U NoAO0POM UX KECTKOCTU. M3meHeHMe pacnosioKeHWsa COCPesoTOYEHHbIX Macc
334aeTcA PacYeTYMKOM TONbKO NPU Ha/IMYMKU B CUCTEME COCPEAOTOYEHHbIX mMacc. Mpu uUx OTCYTCTBUM cheumanbHO
BBOAMTb COCPEAOTOYEHHbIE AOMOJHUTENbHbIE MACCbl A1A WM3MEHEHMSA CneKkTpa 4acToT caenyeT TOJIbKO npwu
HEBO3MOXKHOCTM NPUMEHEHUNA APYTMX CNOCOOBOB OTCTPOIMKMN OT pe30HaHCa.

B.2.1.5. Mpwn HeadppeKTUBHOCTN cnocoboB, U3N0KEHHDbIX B B.2.1 - B.2.4, He06X0AMMO M3MEHWUTb FEOMETPUIO
cuctembl, obecneuns csobony Bapuaumu f; makcMmanbHO CRPAMMB Tpaccy, MO BO3MOXKHOCTM M3beras AMLIHUX
nosopoToB. Mpu 3Tom cnocobe HeobxoAMMO NpoBeAeHWE MOBEPOYHbIX PAacyeToB TpybonpoBoAa Ha MPOYHOCTb U
*KECTKOCTb.

Mpu HeaddeKTMBHOCTU cnocoboB, M3NOXKeHHbIX B B.2.1.1 - B.2.1.5, uameHeHMe MHEPLMOHHO-}KECTKOCTHbIX
napameTpoB Tpybonposoga obecneunsatoT BapbnpoBaHMem aguameTtpa Tpybonposoaa.

Mpu  HanMuuMm  cneumanbHbIX  MHEPUMOHHO-KECTKOCTHbIX —racutenied, aHTMBMOpaToOpoB Mcxoasa U3
3KOHOMMYECKOWN U TEXHUYECKOW L,enecoobpasHOCTM UX MPUMEHEHMSA NMPOCYMUTLIBAIOT BAPMAHTbI YAaCTOTHbIX CMEKTPOB
CUCTEMbI C FacuTeNAMM 1 No popmam KonebaHWit 4atoT OLEHKY UX 3PPEKTUBHOCTM.

KoppeKTnpoBKy TpyboONpoBOAHON CUCTEMbI O/1A YCTPAHEHMA MEeXaHMYEeCKoro pe3oHaHca MpoBOAAT And
Ka*K4oro MexaHuM3ma Bo3byKAeHMA KosiebaHMIi He MeHee Yem Mo NATU FAPMOHUKAM U MO YMCY COOCTBEHHbIX YacTOT
KoNnebaHUI cMcTeMbI UM MO YABOEHHOMY 3HAYEHMIO YUCIA YYACTKOB CUCTEMDI.

B.3. UHCTpymeHTanbHOe 06cnes0BaHNE U MOHUTOPUHT TPYBONPOBOAHbIX CUCTEM U HAarHETaTe/IbHbIX MaLLMH Npu
nycKe 1 aKcnayaTaumm

B.3.1. MHcTpymeHTanbHble ob6cneaoBaHna Bubpaumm

B.3.1.1. Uensamun obcnenoBaHus ABAAIOTCA:

- U3MepeHne ypoBHen BMbpaumm TpybonpoBoaoB, CPaBHEHNE UX C AOMNYyCKaembimu (cm. B.4.2);

- onpeaeneHune cteneHn onacHoCcTn Bubpauuy;



- @aHa/IM3 CNEKTPOB BUOPaLUMM, AMArHOCTMKA YACTOTHbIX CNEKTPOB BUOPOBO3MYLLEHWUN N NX UHTEHCUBHOCTY;

- OUEHKa YypoBHEW BMOpPALMM 31€MEHTOB HarHeTaTesbHbIX MalwuH (Tabauubl B.3 - B.9) KaK WCTOYHMKOB
BMbBpauuu;

- U3AMepEHME YPOBHEN NyNbCaUMM AaBAEHNA, CPAaBHEHUE UX C AOMYCKaeMbiMK, onpegeneHne HeobxoaMmocTu
UX CHUXKEHWUSA;

- onpeaeneHne HeobxoAMMOCTM BUOPO3aLLUTbI OKPYIKAIOLLNMX OOBEKTOB;

- COCTaB/IEHWE 3aKNOYEHUA O HEOOXOAMMOCTU MEePUOSMUYECKOrO MM NOCTOSHHOIO MOHWUTOPWHIa BMGpaLMK
TPyb60NpoBOAOB M HarHeTaTeIbHbIX MaLLMH.

B.3.1.2. UamepeHua Bubpauum BbINONHAIOT B C/IEAYIOLLEM NOPAAKe:

MN3mepeHune B KaK40M HaMe4YeHHOM CeYEHUU NPOBOAAT NO TPeM ocaM. MPUHUMAIOT cieaytolme HanpaBieHns
oceMm:

-Y - No ocx Bana MalluHblI;

- X - B FOPM30HTaNIbHOM NJI0CKOCTY;

- Z - HOpManbHO K NnockocTu XY.

HanpasneHue Y BblAEPKMBAIOT MO BCEM TPACCe AN1A KaXKAOrO y4acTKa.

TOYKM U3MepeHuna:

- HarHeTaTe/IbHas MallMHa - TOpLbl UMAMHAPOB, HarHeTaTeNbHble NAaTPYOKK, pyHAaMeEHTHble 6OAThI;

- onopbl Tpybonposoaa;

- cepegmHa Kaxaoro nposieta Mexay onopamu, Npu HaaMyumn B NPOJIETE MeXAY ONopamm OTBOAOB - Ha KOHL,AX
oTBOAA.

OnpeaensatT YacTOTHbLIN CNeKTP BUOpaunn. MamepatoT pasmaxm BUGponepemeLLeHUI:

- 06wyt (CymMapHbIiA) YPOBEHD;

- ANA KaXkA0M YaCTOTHOM COCTaBAAOLWEN CeKTpa.

Bo Bpemsa namepeHuii GUKCUPYHOT pexnum HarpyxeHus Tpybonposoaa:

- COCTaB NepeKaymMBaemol cpeapbl;

- TemnepaTypa Ha KaxkAoM y4acTKe;

- AaBneHwue;

- MPOU3BOANTENBHOCT;

- BpemMA 1 AaTa NpoBeAeHUA N3MEPEHNA.

MpyY MeHSIOWNXCA PeXMMaXx 3KCNyaTaumm TpebytoTca nsmepeHuns Ha 3 - 4 penmax npousBoAUTENbHOCTMY.
Pe3ynbTaTbl M3MepeHMn MPOTOKONMPYIOTCA C YKa3aHWUEM UCNOAHUTENEN.

B.3.2. MOHUTOPUHF CUCTEMDI

B.3.2.1. Bua MOHWUTOPWUHra (Nepuogmyecknii MAM NOCTOSHHbIN) BMOpauun TPybONPOBOAHbLIX CUCTEM
onpeaenseTcs NPOEKTHOM AOKYMEHTALMeElN NN Ha3HAYaeTCs No pesybTaTaM MHCTPYMEHTa IbHbIX 06c/ief0BaHUIA.

Mpn nepuoanyveckom MOHWUTOPUHIE BbINOJHAOTCA Bce TpeboBaHus B.3.1. lNepnoANYHOCTb M3MEPEHUI
BMOpaLUKM NPU OMOPHBIX YPOBHAX He Bbiwe 2 (cornacHo B.4.2) Ha3HayaloT He peXke OAHOro pasa B MecAl; npwu
3HAYeHUAX BUOpaLUK, NPUBANKAIOLWMXCA K 3-MYy YPOBHIO - He pexe 1 pasa B Hegento. Mpwu ctabunmnsaumm sBubpaumnm
OKO/0 3-T0 YPOBHSA B TeyeHune 4 nsmepeHnin (1 mecauy,) 4onycTMmo yBemunTb NePUOAUYHOCTb 40 OAHOMO MecAua.

Mpwn BO3pacTaHMM ypoBHA € 3 0 4-r0 HEOOBXOAMM exeLHEBHbI MOHUTOPUHT, @ NPU AOCTUXKEHUN CPesHUX
3HaYeHWnt pazmaxa BMbpauum B nonoce 3 - 4-ro yposHel TpebyeTca CpoYHaAA OCTaHOBKA M PEKOHCTPYKLMA CUCTEMDI.

B.3.2.2. MNpu cTauMOHapHOM MOHUTOPUHIE NpeaycMmaTpmMBaeTca:

- Ha HarHeTaTeNbHbIX MalLUMHaX - He MeHee 04HOM ToUYKM ¢uKcaumm (no X, Y, Z);

- Ha TPybONpPOBOAHbIX CUCTEMAX - HE MEHee YeM B TPeX TOUYKax Nno Tpacce.

[onyckaeTca ¢puKcauma yposHen BUBpaLMmM ANA KaXKA0W TOUYKM NO OAHOMY UAK ABYM Hanbosiee BU6poonacHbIM
HanpaB/ieHUAM.

Mo MaKCcMMasibHbIM YPOBHAM BMOPALMM M3 BCEX HAMEUYEHHbIX TOYEK MO TPacce M KoopAMHaTaM BbIOMPAIOT He
MeHee ABYX O1A BKAOYEHUA CUTHANAN3ALMU AOCTUNKEHUA aBAPUNHOIO YPOBHA.

B.4. HopmunpoBaHue nynbcaLmm NoToka U Bubpaumm Tpybonpososos

B.4.1. Mynbcauna NOTOKa NpoAyKTa

HepaBHOMEpPHOCTb NOTOKA OrPaHMYMBALOT B 3aBUCMMOCTM OT paboyero gasneHus (tabanya B.1).

Tabnuua B.1

OrpaHquva HepaBHOMEPHOCTU Ny/ibCalunNN NOTOKa

Pp, MIMa|<0,5/C8.0,5801,0(CB.1,0002,0|/CB.2,01005,0| Cs.5,0




0,% |4-8| Ot4p06 OT3 105

Ot2p04

Ot2p03

[nA BCacbIBAIOWMX NMHWI HePTAHOTO rasa gonyckaetca OOJIBIIICE 3HaYeHMe Ny/abcaLymn AaBaeHus.

B.4.2. Bubpaumm Tpybonposoaos

X HOpMUPYIOT NO amnNanUTyAe BubponepemelL,eHuii B 3aBUCMMOCTM OT YacTOTbl BUBpaLmK.

Pa3nnualoT yeTbipe ONOpPHbIX YPOBHA BUBpaLuK:

1 - pacyeTHbIN NPU NPOEKTUPOBAHUY;
2 - fOMNYCKaeMblit NpK SKCNyaTaLuu;

3 - TpebyoWnin UCNPaBAEHUA, PEKOHCTPYKLNN CUCTEMDI;
4 - ypoBeHb NOABAEHMUA aBaPUINHbIX CUTYALNNA.
B Tabauue B.2 paHbl AWCKPETHble 3HAYEHWA [OMNYCKaeMblX 3HavyeHMK Bubpaumm TpybonpoBoaosB AN

$MKCUPOBAHHbIX YACTOT.

[onyckaemble 3HaYeHUA amnanTya snbpaumm Tpyb6onposoaos Sa, MKM

YacrtoTa, Iy,

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 AMana3oHax ypOBHSA:

1-2-yposnetTsoputesibHoe cocTosiHMe TpybonpoBoaos;
2 - 3 - ponyckaemoe 3HayeHue, KOHTPOb;

3 - 4 - NOBbILLEHHbIN KOHTPO/Ib, BO3MOXHbI OTKa3bl, HEO6XOAUMbI UCNPABAEHUE, PEKOHCTPYKLMA;

Bbllle 4 - IKCTPEHHOE UCNpPaB/eHMe.

Tabnuua B.2

MpaKTnyeckn ana 60AbWKNHCTBA TPYBONPOBOAHbLIX 06BA30K HACOCOB M KOMMPECCOPOB F1aBHble aMNAUTYyAHbIE

coCTaB/iAloLWMe NpoL,eccoB BUMOpaLmm onpeaeneHbl ¢ AManasoHoM YacToT 4o 60 My,

Mpy MOHUTOPUHTE BUBPOCOCTOAHUA TPYHONPOBOAOB B YCAOBUAX IKCNIYaTaLMM C LEe/Iblo OLEHKM U BbiBNEHUA
NPUYMH NOBbILEHHbIX YPOBHEN BUBpaL MM HEO6X0AMMO MMETb, KPOME YPOBHEN NyAbCaumn AaBAeHUA, MHbOpMaL Mo
06 ypoBHAX BU6paLLMM KOMNPECCOPOB, HACOCOB, GYHAAMEHTOB U T.M.

OueHKy BMBPALMOHHOMO COCTOAHMA HACOCOB M KOMMPECCOPOB, 3a WMCKAKOYEHMEM MOPLIHEBbIX MaWMWH C
HOMMHaIbHOM CKOPOCTbio 0T 120 Ao 15000 MuH, NpoBOAAT NO CpeAHMM KBaApaTUUYHbLIM 3HaYeHUAM BUBPOCKOPOCTY,
Mm/c, 1 BuBponepemeLLeHN, MKM, B COOTBETCTBMM C [22]. B OCTaNnbHbIX CAy4asX, He NPeAyCMOTPEHHbIX B YKa3aHHbIX
CTaHAapTax, ANA OLEHKM BMBpaUmMmM NCNob3yIoT NpuBoanmble aanee (Tabauubl B.3 - B.10) gonycTumble aMnanTyAbl
BMGPALMK Y3/10B M 21EMEHTOB HarHeTaTeIbHbIX MaLUWH.

Hacocbl
YacTtoTa BpaweHua Bana, Ny, <12,5(12,5-16,5/16,5-25(25-50(>50
Jonyctumas amnanTyga Bubpauum S, mem | 120 100 80 60 50

Tabnuua B.3

Tabnvua B.4
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CDyHLI,aMEHTbI nopwHeBbIX MallnH

YactoTa Konebanun, 'y,

<3,5

3,5-8

8-25|25-50

Jonyctnmas amnanTyga Bubpaumnn S, MKM

400

200

100 50

PyHOaMEHTbI 3/1eKTpoaBuraTenem

YacToTa KonebaHumn, 'y,

<8

8-12,5

>12,5

Jonyctumas amnanTtyga Bubpaumnn S, MKm

200

150

100

dyHaameHTbl Typboarperatos

YactoTa KonebaHui, 'y

<25

25-50

>50

Jdonyctumas amnanTtyga BMbpaumnn S, MKm

100

70

40

LI,MJ'IMH[],pr N MeXXCTyneH4aTble annapaTtbl NOPLWHEBbLIX MallWH

YactoTa KonebaHui, 'y,

<10

>10

Jdonyctumasn amnanTtyga BMbpaumnn S, MKm

250

200

MoawwnnHuKKM Typboarperatos

YactoTa KonebaHui, 'y,

25-50

50-80|80-135

> 135

Jdonyctumasn amnanTtyga BMbpaumnn S, MKm

95

20

13

15

MoAWMNHUKK 3NeKTpoasuraTenei

YacTtoTa Konebanum, 'y,

<12,5/12,5-

16,5

16,5-25

25-50

Jonyctumas amnanTtyaa Bubpaumnm S, MKm

80

65

50

25

Pabouyee mecTo malmnHUCTa

YactoTa Konebanun, 'y,

<3

3-5|5-

8/8-15(15-30

>30

Tabnuua B.5

Tabanua B.6

Tabnuua B.7

Tabnuua B.8

Tabnuua B.9

Tabnuua B.10
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Jonyctumas amnanTtyga Bubpaumnn Sa, MKm

300

200

75

25

15
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MpunoxkeHune I
(o6asaTenbHoe)

Tabnunua .1

Mpeaensl NpUmeHeHUA, BUAbI 0683aTeNbHbIX UCNbITaHUI U KOHTPOAA cTanu Ana GAaHUEB, INH3, NPOKAAA0K U KpenexKHbIX AeTanei ana aasneHuns cabiwe 10 MMNa (100

Krc/cm2)

MNpenenbHbie NnapameTpbl 0Ob6sA3aTesibHble UCMbITaHMA KoHTponb
Mapka CTam/l+ Texn—(;mqecxme HanmeHoBaHue Temnepatypa [laBnenme eeran ecre
CTaHaapT uan TY TpeboBaHUA Aetanun CTeHKM, °C, He HOMMHanbHoe, MMMa O-O , | Og KCU | HB ,ﬂ,edDEKTOCKOFIMﬂ
2 ’ BK/tOYEHMA
bonee (krc/cm?) He Bonee
20 FOCT 10493 JInH3bI Ot -40 po +200 32 (320) + + + |+ + +
roCT 1050 A
08, 10 OCT 26-01-49- MpoKknagxm
rOCT 1050 82 MeTaNInyeckme Ot -40 Ao +250 32(320) * + ot + +
35, 40, 45
FOCT 1050 FOCT 9399 ®naHupl Ot -40 po +200 32 (320) + + + |+ + -
30X rOCT 9399 o
FOCT 4543 FOCT 10495 dnaHupl, ranku Ot -50 oo +200 63 (630) + + + |+ + )
FOCT 9399 ®naHupl Ot -50 go +400 80 (800) + + + |+ + -
35X, 38XA, 40X
FOCT 4543 FOCT 10494 LUnuabKn Ot -50 go +200 63 (630) + + + |+ + -
rOCT 10495 Fanku + + + |+ - -
Ot -50 go +400 80 (800)
40XDA
FOCT 4543 FOCT 10494 Lnnnbkn + + + | + + -
14Xrc
roCT 19281 Ot -50 po +200 63 (630) + |+ + |+ + .
FOCT 10493 JInH3bI
15XM
rOCT 4543 OT-50 Ao +400 40 (400) + |+ + |+ + N

N2
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32 (320)

80 (800)

100 (1000)

80 (800)

80 (800)

100 (1000)

80 (800)

100 (1000)

40 (400)

15XM OCT 26-01-49-
FOCT 4543 32 MpoKnaakm O1-40 po +350
FOCT 10494 LLnnabkm OT1-50 po +400
30XMA rOCT 10495 Faikn OT1-50 go +510
rocT 4543 rOCT 9399 ®nanupl
OT1-50 go +400
FOCT 10493 JINH3bI
FOCT 10494 LLnnabkm OT1-50 po +400
35XM o
FOCT 4543 FOCT 10495 Fankn OT1-50 po +510
FOCT 9399 dnaHubI Ot -50 po +400
FOCT 10494 LLnnabkn OT1-50 po +510
25X1Mo o
FOCT 20072 FOCT 10495 Mankm OT1-50 po +510
FOCT 9399 dnaHubl OT1-50 go +510
25X2M 1D FOCT 10494 LLnnnbKn OT1-50 po +510
rocT 20072 FOCT 9399 ®nanup! OT-50 a0 +510
18X3MB
FOCT 20072 FOCT 10493 JINH3bI OT1-50 po +510
20X3MB®
FOCT 20072 FOCT 9399 dnaHubl Ot-50 go +510
20X3MB®
FOCT 20072 FOCT 10493 JINH3bI OT1-50 po +510
FOCT 10493 JINH3bI OT1-50 no +400
12X18H10T
FOCT 5632 OCT 26-01-49- MpoKknagxm OT -40 £10 +350
82 MeTaNInyecKkmne

32 (320)
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40 (400)

32 (320)

40 (400)

10X17H13M3T FOCT 10493 JInH3bI OT1-50 go +400
08X17H15M3T
OCT 26-01-49- Mpoknagkm
roCT 5632 82 MeTannnyeckme Ot -40 Ao +350
FOCT 10494 LLnnabkm OT1-50 po +650
XH35BT .
FOCT 5632 FOCT 10495 ramkm Ot -50 po +600
FOCT 9399 dnaHubI Ot -50 go +540
FOCT 10494 Lnunbkun
O1-70 po +600
45X14H14B2M .
FOCT 5632 FOCT 10495 Fanku
FOCT 9399 dnaHubI Ot -50 po +540
FOCT 10494 Lnnnbkn 0O1-270 po +600
OBISHABATY o005 |
OT1-270 po +600
FOCT 9399 dnaHubl
31X19H9MBBT
FOCT 5632 FOCT 10494 LLUnnabkm OT1-50 po +625
31X19H9MBET FOCT 10495 Fanku Ot -50 po +600
rocT 5632 rOCT 9399 ®naHup OT -50 70 +540

40 (400)
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MoKkoBKM ans aasneHms cebiwe 10 MIMa (100 Krc/cm2)

Tabnuua .2

Ob6sa3aTenbHble

MpeaenbHble NapameTpbl CnbITaHMs KoHTponb
MapkKa ctanm, TexHnyeckune
cTaHZapT Aan TY | TpeboBaHuA Temnepartypa AasaeHne
CTeHKH, °C, He HOMMUHanbHoe, MMNa | 0 | O | o | f |KCU | HB| MakpoctpykTtypa | Jedekrockonua He’\/;i;aSSS:j:Kme MKK
bonee (krc/cm?), He Bonee
20 FOCT 22790
CTO 00220227- + + + |+ + + + + - +
rOCT 1050 006-2010
O7-40 po +450 32 (320)
2004
TY 26-0303-1532- + + |+ |+ + |+ + + - +
84 FOCT 22790
?grc%l' 4543 O1-50 po +450 50 (500) + |+ |+ |+ O+ |+ + + - +
15IC FOCT 22790
OCT 108.030.113- | CTO 00220227-| OT-40 go +400 + + |+ |+ + |+ + + - +
87 006-2010
rOCT 8479
16rc rpynna IV
rocT 19281 CTO 00220227- | OT 40 A0 #450 S R T el A B * * - *
63 (630)
006-2010
(r)grczTC19281 Ot -0 A0 +400 A R R ! ! - '
14X[C FOCT 22790
FOCT 19281 CTO 00220227-| OT-50 oo +400 + + |+ |+ + |+ + + - +
006-2010
S aa OT 50 Ao +475 80 (800) N + + - +
NG 92



15XM rOCT 8479

FOCT 4543 rpynna IV Ot -40 po +560 40 (400) + + |+ |+ + |+ + +

12X1Mo
OCT 108.030.113- Ot -20 go +560 63 (630) + |+ |+ |+ O+ |+ + +

87 oCcT

15X1M1d 108.030.113-87

OCT 108.030.113- OT1-20 po +510 + + |+ |+ + |+ + +
87

20X2MA, 22X3M
CTO 00220227- Ot -40 po +475 80 (800) + |+ |+ ]+ |+ + +

006-2010
FOCT 22790

18X3M®P CTO 00220227-

FOCT 20072 006-2010 OT1-50 po +475 + + |+ |+ + |+ + +

20X3MB®

rOCT 20072 O7-50 Ao +510 100 (1000) TR I R e + .

15X5M

FOCT 20072 Ot -40 po +540 + + |+ |+ + |+ + +

03X17H14M3
10X17H13M2T
10X17H15M3T FOCT 22790

08X17H15M3T + + |+ |- - - + +
0SX18H10T CT0O 00220227- 40 (400)

08X18H12T 006-2010 | 7 .50 1o +510

FOCT 5632

12X18H10T
12X18H12T + + |+ |- - - + +
FOCT 5632

MpumeyaHua
1. Hopmupyemble nokasatenm n 06em KOHTPOAA SOMKHbI COOTBETCTBOBATb YKAa3aHHbIM B HOPMATUBHO-TEXHUYECKON AOKYMEHTAL MM,

2. KOHTpOfIb MeXaHMYECKUX CBOUCTB NP UCNbITAHUAX Ha PacCTAXKeHNE n YAaprIVI n3rmb npon3soanTCcAa B COOTBETCTBUU C HOpMaTVIBHOl‘/‘I ,a,ouymemau,meﬁ. UcnbiTaHma Ha
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YAapHbIM M3rnb Ha obpasuax c KoHueHTpaTtopom TMna V (KCV) npoBoaaTcs no TpeboBaHuio.
3. UcnbiTaHMIO Ha CKAOHHOCTL K MKK f0/13KHbI NOABEPraTbCs MOKOBKU U3 KOPPO3MOHHO-CTOMKMX CTanel Npu HaMumm TpeboBaHMIN B TEXHUYECKOMN LOKYMEHTALMM.
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Tabnuua .3

Ob6bembl BXOAHOIr0 KOHTPOISE MeTanna CbopoYHbIX eAUHULL U 3/1eMEHTOB
TpybonpoBoaos Ans AasneHus cebiwe 10 MMMa
(100 krc/cm2)

MaTtepuanbl n
3/IeMEeHTbI

Bua KoHTpona

O6bem KOHTpONA

Tpybbl

AHann3 cepTUPUKATHBIX SaHHbIX

OCMOTpP Hapy»KHOM U BHYTPEHHeM
noBepxHocTel

MpoBepKa MapKMPOBKK

KOHTpO/Ib HAapy»XHOrO AnameTpa 1
TOJILWMHbI CTEHKMU

100%

MarHuTHasa aedeKkTockonums no
Hapy»KHOM NOBEPXHOCTU

100% Tpy6 € Hapy*KHbIM AMaMeTpom mMmeHee 14

MM

MpoBepKa CTUIOCKONOM HaAn4maA
Xpoma, Bosibdpama, HUKeNs,
Mmo/sinbaeHa, BaHaausA, TUTAHA B
meTanne Tpyb 13 nerMpoBaHHbIX
MapoK CTa/in

100%

KoHTponb TBEpAOCTM NO BpuHennto
€ 060U1X KOHLLOB TPY6bI

100% Tpy6 C TONLWMHOMN CTEHKM 5 Mm 1 Bonee

McnbiTaHme Ha pacTtaxXeHue

2 Tpy6bl OT NapTUK

McnbiTaHWe Ha yaapHbIi 13rnb

2 Tpybbl OT NAapPTUK C TONILLMHOM CTeHKM bonee 12

MM

KOHTpOAnb 3arpA3HEeHHOCTH
HemeTanan4yeCKMMHU BKIIDYEHUAMU
(npu oTCyTCTBUM AOKYMEHTA Ha
AaHHbIA BUA, KOHTPOA)

WcnbiTaHne Ha pasgavy (no
TpeboBaHMWIO NPOEKTa)

2 Tpy6bl OT NapTUK

McnbiTaHne Ha cnatowmBaHue (no
TpeboBaHMIO NPOEKTa)

2 Tpy6bl OT NAPTUM C HAPYXKHbIM AnameTpom 45

MM 1 Bbonee

McnbiTaHne Ha n3rmb (no
TpeboBaHMIO NPOEKTa)

2 Tpy6bl OT NAPTUM C HAPYXKHBIM ANAMETPOM

meHee 45 mm

McnbiTaHWe Ha MEXKPUCTANNUTHYIO
Koppo3uio (no TpeboBaHUIO NPoeKTa)

2 Tpy6bl OT NApTUM

[MoKoBKM

AHann3 cepTUPUKATHBIX SAHHbIX

BHewHMI1 ocmoTp

MpoBepKa MapKMPOBKK

MpoBepKa pasmepos

100%
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MarHMTONOPOLWKOBbIA UK
KanuanapHbIi (LBETHOM) KOHTPO/b

Bbl60p0‘-IHO, B MecCTax, rae BHeWwHmM OCMOTPOM
TPYAHO onpenennTb ,ﬂ,eq)eKTbl, d TaKXe B mecCTax
ncnpasaneHmnA NOBEPXHOCTHbLIX ,D,Ed)eKTOB

YNbTpa3ByKOBOW KOHTPO/b

Karkaas nokoska aetaneit D 32 mm mn 6onee

MpoBepKa CTUIOCKONOM HanmMuma
Xpoma, Bosibdppama, MoInbaeHa,
HWUKenA, BaHaauAa, TMTaHa B meTaijie
NMOKOBOK U3 N1erTMPOBaHHbIX MapoOK
cTanu

KoHTponb TBEpAoCcTH No bpuHennto

100%

McnbiTaHMe Ha pacTAXKeHue

McnbiTaHWe Ha yaapHbIi U3rnb

2 NOKOBKM OT napTmn

KOHTpOAb 3arpA3HEHHOCTH
HEeMEeTaNNINYECKUMU BKAKOYEHUAMU
(npu oTCyTCTBUM AOKYMEHTA Ha
AaHHbI BUA, KOHTPOIA)

Kaxkgas nokoska getaneint DN < 250 mm

McnbiTaHne Ha cToMKocTb K MKK
(no TpeboBaHMio NpoeKTa)

2 NOKOBKK OT napTmn

SneKkTpoabl

MpoBepKa Hanuma cepTuduKaTos

MpoBepKa HaN4YUA APALIKOB Ha
YMaKOBKE M COOTBETCTBUA UX AaHHbIX
cepTudmKaTam

100%

MpoBepKa COOTBETCTBMSA KA4YecTsa
anekTpogos TpebosaHuam FOCT 9466

Mo ogHOMY 371eKTpOoAy U3 5 nayek oT NapTum

MpoBepKa cBapo4HO-
TEXHOJIOrMYECKNX CBOMCTB 3/1EKTPOLOB
CBapKoM TaBpoBbIX coeanHeHnn FOCT
9466

Mposepka NOCT 9466 xummnuyeckoro
cocTtaBa v (Npu HaMumMm TpeboBaHWi)
cofepraHus depputHon dasbl 1
cTorkocTn K MKK

1 nayka u3 napTtun

CsapoyHan
NPOBOJIOKA

MpoBepKa Hannumna cepTudMKaTos
W COOTBETCTBMA UX AAHHbIX
TpeboBaHuAM OCT 2246 nan TY

100%

MpoBepKa Han4unsa BUPOK Ha
MOTKAX M COOTBETCTBMA MUX AAHHbIX
cepTudmKatam

100%

MNpoBepKa cooTBeTCTBMA
NOBEPXHOCTW MPOBOJIOKM
TpeboBaHuAM OCT 2246 naun TY

100% moTKOB

MpoBepKa CTUNOCKOMNOM
XMMWYECKOro CoCTaBa NpoBO/IOKU

1 MOTOK OT Kaxkgol napTun
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CBapouyHbIn datoc

MposepKka Hannuua ceptnudukata u
COOTBETCTBUSA €ro AaHHbIX
TpeboBaHmam FOCT 9087 nan TY

MpoBepKa HanMumna APAbIKOB Ha
Tape M COOTBETCTBUA UX AaHHbIX
cepTuduKarty

100%

3aWMTHbIN ras

MpoBepKa HannumaA cepTudukaTa

MpoBepKa HaN4YMA APALIKOB Ha
6annoHax n COOTBETCTBUA UX AaHHbIX
ceptuduKarty

100%

MpoBepKa YMCTOTbI rasa Ha
COOTBETCTBME cepTUDMKATY

1 6annoH oT napTum

dacoHHble geTanu
(TPOMHMKM,
nepexoabl,

YFOZIbHUKK U T.M.)

AHanus NaCnoOpPTHbIX AAHHbIX

MposepKa cooTBETCTBMA
MapPKUPOBKU TEXHNYECKMUM YCZTOBUAM
Ha NOCTaBKy

MpoBepKa BU3ya/ibHbIM OCMOTPOM
HaPYKHbIX U BHYTPEHHUX
NOBEPXHOCTEN Ha OTCYTCTBUE
KOPPO3WUK, TPELLUH, PaKOBUH, 3a60MH,
NoOBPEXKAEHNIN OT TPAHCMOPTUPOBKM U
pasrpysku

Kaxkpana getanb

MpoBepKa KayecTBa 06paboTKK
YANOTHUTENbHbIX MeCT U KPOMOK No4
CBApPKY

Kaxpaa getanb

MarHMTONOPOLIKOBLIN MK
KanuWANApHbIA (LBETHOM) KOHTPObL

BbI6OpOLIHO, B TEX MeCTax, rae BHEWHUM
OCMOTPOM TPYAHO onpeaennTb ,El,eq)eKTbI, a TaKXXe B
MecCTax ncnpasaneHnAa NoBepPXHOCTHbIX ,Cl,ed)eKTOB

MpoBepKa KayecTBa pe3bbbl Ha
npucoeanHEeHHbIX KOHLAaX U B rHe3aax
nog ynopHble WnUAbKK (BHEWHUM
0CMOTPOM, pe3bboBbiMKU Kannbpamm,
NPOKpy4YMBaHNEM Pe3bboBbIX
dnaHues, WNuek)

MpoBepKa rabapuUTHbIX 1
npucoeanHUTEIbHbBIX Pa3MepoB

Kaxkgana getanb

MpoBepKa CTUAIOCKONOM HanmMuma
XpoMma, HUKens, moanbaeHa,
Bonbdpama, BaHaaMA, TUTaHa

Kaxkpaa getanb 13 ﬂEI’MpOBaHHOI\;I MapKu Ctanu

MeTtannnyeckume
YNNOTHUTE/bHbIE
NPOKIAAKM

AHanuns NaCnoOPTHbIX OAHHbIX

lNpoBepkKa cooTBeTCTBUA
MapKMpoBKK TY Ha NOCTaBKy

Bu3yanbHbI oCMOTP
YMNIOTHUTENbHOM NOBEPXHOCTH

Kaxkgaa npoknaaka
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MarHMTONOPOLWKOBbIA UK
KanuanapHbIi (LBETHOM) KOHTPOb

B cOMHUTENbHbIX Cnydanax

MpoBepKa reomeTpmyecKmnx
pasmepos

2 NPOKAAKM OT NapTUn

KoneHa n otBoabl
rHyTblE

AHanus NaCnoOpPTHbIX AAHHbIX

MposepKa cooTBETCTBMA
MapKMpPoBKK TY Ha NOCTaBKY

MpoBepKa BU3ya/ibHbIM OCMOTPOM
HaPYKHbIX U BHYTPEHHUX
NoBEPXHOCTEN Ha OTCyTCTBUE
KOPPO3UK, TPELLWH, PaKOBUH, 3a60UNH
M NOBPEXAEHWIA OT TPAHCMNOPTUPOBKU
W pasrpysKku

N3mepeHune ynbTpa3ByKOBbIM
METO0M TONLWMHbI CTEHKN B MecTe
rmba

N3mepeHne oBanbHOCTH

YNbTpa3ByKOBOW KOHTPO/b
CN/IOWHOCTN MeTanNa B MecTe rnba
(npw oTCYTCTBMM AOKYMEHTa Ha
[AaHHbIN BUA, KOHTPONA)

Karkpana getanb

MarHMTONOPOLKOBbIA UK
KanuWANsApHbIA (LBETHOM) KOHTPOb

BbiBOpOYHO, B MecTax Ucnpas/ieHus
MOBEPXHOCTHbIX AedeKToB

MpoBepKa KayecTBa 06paboTKK
YMNAOTHUTENbHbIX MECT U KPOMOK NoA,
CBapKy

MpoBepKa KayecTsa pe3bbbl Ha
npucoeamMHUTENbHbIX KOHLLAX
pe3bb0oBbIMM Kannbpamm unu
NPOKpy4YMBaHNEM pe3bboBbix GNaHLEeB

MpoBepKa rabapuUTHbIX 1
npucoeanHUTEIbHbIX Pa3MepoB

Kaxpaa petanb

MpoBepKa CTUAIOCKONOM HanmMuma
XpoMa, HUKens, moanbaeHa,
Bonbdpama, BaHaaMA, TUTaHa

Kaxkpaa getanb 13 ﬂeI'MpOBaHHOI\;I MapKu Ctanm

LLUnnnbkuK, raiku

AHanus NaCnopPTHbIX AAHHbIX

MpoBepKa TMNa Wnuaek

Kaxkpasa wnunbka

I'IpOBepKa cooTBETCTBUA
MapPKNPOBKU TEXHNYECKUM YCTOBUAM
Ha NOCTaBKy

Kaxkgana getanb

MpoBepKa A/MHbI WNNAeK

Kaxkpaa wnunbka

MpoBepKa BU3ya/ibHbIM OCMOTPOM

Karkpana getanb
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NoBepPXHOCTEN WNUAEK U FAeK Ha
OTCYTCTBME KOPPO3UK, TPELLMH,
PaKOBUH, 3a60MH 1 NOBPEXAEHNN

MpoBepKa KayecTsa pe3bobl
pe3bb0oBbIMM Kannbpamm

MpoBepKa KayecTsa 1 TONLWMHbI
NOKpPbITHA

Kaxpaaa wnunbKa

CsapHble
coegunHeHna

BHewHMn ocmoTp

MarHMTONOPOLLIKOBBIN UK
KanWANSPHbIA (LBETHOM) KOHTPOb
(Npu OTCYTCTBUM AOKYMEHTALMN Ha
AaHHbIV BUA, KOHTPOIA)

Pagunorpadusa unm ynbTpassyKkoBas
AedpeKTockonua (Npu oTcyTCTBUK
AOKYMEHTALMM Ha AaHHbIN BU,
KOHTpONS)

100%

CsapHble
coeguHeHuA

N3mepeHne TBEPLOCTM OCHOBHOIO
MeTasNa, MeTanna Wea, 30Hbl
TEPMMYECKOTO BAUAHUSA (Npu
OTCYTCTBMM AOKYMEHTALMM Ha AAHHbIN
BUA, KOHTPOJIA)

100% coeauHEHWM U3 XPOMOMOINOAEHOBbIX,
XPOMOMONNBAEHOBAHAAMEBDBIX U
XpomomonunbaeHoBaHaaneBoibdpPamoBbIX CTasEN;
2 coegUHEHMA N3 OCTaNIbHbIX MapoK CTann

MpoBepKa CTUNOCKONOM Hannuma
OCHOBHbIX JIETUPYIOLLNX 31EMEHTOB,
onpeaensAoLlmx MapKy cTanu B
OCHOBHOM M B HaMN/aBNEHHOM
meTanne

OnpepeneHune cogepKaHuma
deppuTHOM dasbl ANs CBApPHbIX
COeAMHEHWNN U3 ayCTEHUTHbIX CTaNIEeMN,
paboTatoLmx Npu TemnepaType CBblle
350 °C (npv OTCYTCTBUM AOKYMEHTALUN
Ha AAHHbIN BMA KOHTPOASA)

100%
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MpunoxkeHue i
(o6asaTenbHoe)

MPUMEHEHWE MATEPUANIOB B TA30BbIX CPEAAX

Tabnnua 4.1

MaKcMManbHO JONYCTMMan TeMnepaTypa NPMMEHEHMUA CTanel B BOAOPOACOAEPKALWMX cpeaax, °C

Mapka ctanm

Temnepatypa, °C, npu napuranbHOM AaBEHUN
Bogopoda, MMa (krc/cm?)

1,5 2,5 5 10 20 30 40
(15) | (25) | (50) | (100) | (200) | (300) | (400)

20, 20104, 15TC, 16IC, 09r2C, 10r2

290 | 280 | 260 | 230 210 200 190

14XTC

310 | 300 | 280 | 260 250 240 230

30XMA, 15XM, 12X1IM®

400 | 390 | 370 | 330 290 260 250

20X2MA 480 | 460 | 450 | 430 400 390 380
15X1M1o 510 | 490 | 460 | 420 390 380 380
22X3M 510 | 500 | 490 | 475 440 430 420
18X3M® 510 | 510 | 510 | 510 500 470 450

20X3MB®, 15X5M, 15X5M-IIl, 08X18H10T, 08X18H12T,
12X18H10T, 12X18H12T, 03X17H14M3, 08X17H15M3T,
10X17H13M2T, 10X17H13M3T

510 | 510 | 510 | 510 510 510 510

MpumeyaHune

1. MapameTpbl NPUMEHEHUA CTanen, yKasaHHble B Tab/mLe, OTHOCATCA TAKXKe K CBapHbIM COEAMHEHMAM NpU
YC/IOBUM, YTO COAEPKAHNE NETNPYIOLLMX 9IEMEHTOB B METasl/Ie LWBa HE HUKE, YeM B OCHOBHOM MeTasine.
2. Ctanb mapok 15X5M n 15X5M-IIl ponyckaetca npumeHATb 8o 540 °C npm napunanbHOM AaBaeHUM BOAOPOA

He 6onee 6,7 MMMa (67 krc/cm?).

Tabnnuya 4.2

MaKcrMmaibHO AOMYCTMMbIE NapumnasbHble AaBieHna okucu yrnepoaa, MMa (krc/cm2)

NapunanbHoe aasneHune, MMa (krc/cm?), npu
Tun cTanm Temnepartype, °C
no 100 cB. 100

YrnepoaucTtble  HU3KOIETMPOBAHHbIE C COAEPKAHMEM 24 (240) i
Xpoma a0 2%

HuskonernpoBaHHble C cOAgeprKaHMEM XPOMa CBbie 2% i 10 (100)
00 5%

Koppo3noHHO-CTOMKKE CTanu ayCTEHUTHOrO Knacca - 24 (240)

MpumeyaHue. YcnoBma nNpuUMeHeHMA YCTAaHOBAEHbl ANA

mm/roga.

CKOPOCTU KapboHWNbHOM Koppo3un He bGonee 0,5

N2
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Tabnnua 4.3

MaKcumanbHO A0ONYCTUMblE TEMMEPaTypPbl NPUMEHEHMA CTasen B cpeaax, cogepalmx ammuak, °C

Temnepartypa, °C, npu napuraibHOM
nasneHnn ammmnaka, MMa (krc/cm?)
Mapka cranum
OT1(10)po2|0OT2(20)po5|0OT5(50) oo 8

(20) (50) (80)
20, 20104, 15rC, 16IC, 09I2C, 10r2 300 300 300
14XrC, 30XMA, 15XM, 12X1M® 340 330 310
ﬁ|5X1M1<D, 20X2MA, 22X3M, 18X3MB, 15X5M, 20X3MB®, 15X5M- 360 350 340
08X18H10T, 08X18H12T, 12X18H10T, 12X18H12T, 03X17H14M3, 540 540 540
10X17H13M2T, 10X17H13M3T, 08X17H15M3T

MprmeyaHue. YCNoBUA NPUMEHEHNA YCTaHOBAEHbI AN CKOPOCTU a30TMpPOBaHua He 6onee 0,5 mm/roa.
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MpunoxeHue E
(pekomeHayemoe)

Tabnnua E.1

PaccroaHua mexay oCAMU CMEXKHbIX pr60ﬂpOBO,£l,OB n ot TpYGOI'IpOBO,CI,OB A0 CTEHOK KaHanoB U CTeH 3,D,aHMl>'1, MM,

HE MmeHee

[ns nsonnposaHHbIX TPy6onpoBoaos

Jnsa HemsonnpoBaHHbIX TPY60NpPoBOA0B

npv TemnepaType cTeHku, °C

¢ dnaHLamu B 04HOM NIOCKOCTU NpuU

OnameTp 6e3 nasnennun, MMa (krc/cm?)
prﬁgl;lpOBOAOB, ot -30 go ot +20 oo bnanHues 016 |2,5(25)u

, MM HKe -30 +19“ +600“ “(163 ttao) | 63(63) | 10(100

A b: A b, A bs | A | bsa| A |bs| A |bs| AJ| by | A | bs
10 190 | 140 | 170 | 120 | 170 | 120 | 60 | 30 |100| 70 [100| 70 |110| 80 |110| 80
15 190 | 140 | 170 | 120 | 170 | 120 | 60 | 30 |100| 70 |100| 70 |110| 80 |110| 80
20 210 | 160 | 170 | 120 | 200 | 150 | 70 | 40 |110| 80 |110| 80 |120| 90 |120| 90
25 220 | 170 | 180 | 130 | 200 | 150 | 70 | 40 | 110| 90 | 110| 90 | 120|100 |120 | 100
32 240 | 190 | 180 | 130 | 200 | 150 | 70 | 40 | 120 (100|120 | 100|130 100 | 130|100
40 240 | 190 | 180 | 130 | 200 | 150 | 80 | 50 | 130|100 | 130|100 |140|110|140|110
50 270 | 220 | 210 | 160 | 230 | 180 | 80 | 50 | 130 (110|130 110140120 150|130
65 300 | 250 | 240 | 190 | 280 | 230 | 90 | 60 | 140|120 140120150 130|160 | 140
80 310 | 260 | 250 | 200 | 310 | 260 | 100 | 70 | 150 |130|150|130|160| 130|170 | 140
100 370 | 300 | 310 | 240 | 350 | 280 |110| 80 | 160 | 140|170 | 140|180 | 150|190 | 160
125 410 | 340 | 350 | 280 | 370 | 300 |120|100|180 | 150|190 | 160 | 200|180 | 210|180
150 420 | 350 | 360 | 290 | 380 | 310 |130|110| 190|170 |200 |180|220|200|230|200
175 440 | 370 | 380 | 310 | 420 | 350 | 150 | 130|210 |180 230|200 | 240|210 | 250|220
200 450 | 380 | 390 | 320 | 430 | 360 | 160|140 | 220|190 |240|210|260|230|270| 240
225 480 | 410 | 420 | 350 | 440 | 370 | 170|150 | 240|210 |260|230|270|240|290| 260
250 500 | 430 | 440 | 370 | 460 | 390 | 190 | 160 | 260 | 230 | 280 | 250 | 290 | 260 | 330 | 300
300 560 | 480 | 500 | 420 | 520 | 440 | 210|190 |280 | 260|310 | 280|320 290|350 320
350 610 | 530 | 550 | 470 | 550 | 470 | 240 (210|310 |290|340|310|350|330 380|350
400 690 | 590 | 630 | 530 | 630 | 530 | 260 | 240|340 | 320|380 | 360|390 | 360 | 410 | 390
450 740 | 640 | 680 | 580 | 670 | 560 | 290|270 |370 (350|390 |370|450|430| - -
500 790 | 690 | 730 | 630 | 690 | 590 | 320|290 410|380 |440|410|520|490| - -
600 840 | 740 | 780 | 680 | 760 | 660 | 370 (340|470 450|500 |470| - - - -
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700 880 | 780 | 820 | 720 | 800 | 700 |410 (380|510 (480 (550|530 - - - -

800 980 | 860 | 920 | 800 | 860 | 800 |490 450|590 | 500 (650|610 | - - - -

900 1030 | 910 | 970 | 850 | 970 | 860 | 540|550 | 640|600 | - - - - - -

1000 1130 | 960 | 1070 | 900 | 1070 | 900 | 610|560 | 730|680 | - - - - - -

1200 1230|1060 | 1170 | 1000 | 1170 | 1000 | 710 | 660 | 850 | 800 | - - - - - -

1400 1330|1160 |1270| 1100|1270 | 1100 | 810 | 760 | 950 | 900 | - - - - - -
MpumeyaHua

1. MNpw HanNuMM Ha TPyboNpPOBOAAX apPMaTYpPbl ANA 060rpPeBatoLLMX CMYTHUKOB MNPUHATLIE NO TabauLe paccTosHUA
A n B (cm. pucyHok 10.1) cneayeT npoBepsTb UCXOA5 U3 YCIOBUIM HEOBX0A4MMOCTM 0becneyeHns PacCToOAHUA B CBETY
He MeHee, MM: 50 - AnA Hem3oAMpoBaHHbIX Tpybonposoaos npu DN <= 600 mm; 100 - gns HEM30AMPOBAHHbIX
Tpybonposoaos npu DN > 600 mm 1 ans Bcex TpybonpoBoAoB € TENN0BOM U30NALUEN.

2. PaccToAiHue MeKay HUXKHeN 0bpasyoLLel AN TENN0U30NALMOHHOM KOHCTPYKUMEN U NONOM UAK AHOM KaHana
[OOJI}KHO bbITb HEe meHee 100 mm.

3. PaccTtoAnHue b (mexay ocamu TpybonpoBoaoB) onpeaensaoT CyMMUpoBaHMeM TabnyHbIX pa3mepos b, rae b
= b1, bz, bg.

4. Mpu pacnonoxeHnnm ¢naHUes B pasHbIXx MaockocTax ("BpasbexkKy") paccToaHue Mexay OocamM
HEeM30/IMPOBaHHbIX TPYbONpPOBOAOB creAyeT onpeaensATb CyMMupoBaHuem b, bosbliero gvametpa U bs - bg
MEHbLLEro gMameTpa.
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MpunoxeHue XK
(o6asaTenbHoe)

Tabanua K.1

MuHMManbHoe pacctoAHnEe NO BEPTUKANIN OT BEPXHUX TEXHO/TOTMYECKNX TpYGOI'IpOBOAOB 3CTaKaabl 40 TNHUU

afieKkTponepesay
HanpsaxeHue, KB Jo1l Ot1p020 OT135 po 110 150 220
PaccToaHue Hag TpybonpoBoaom, m 1,0 3,0 4,0 4,5 5,0

MpumeyaHue. MNpu onpeaeneHnm BEPTUKAIbHOTO M FOPM3OHTaIbHOTO PACCTOAHUA MEXKAY BO34YLWHbIMU IMHUAMMU
aneKTponepesay U TeXHONOrMYeCKMMK TpybonpoBoAamm BCAKOTO poAa 3alMTHbIE OrpaXKaeHns, ycTaHaBIMBaemMble
HaZ HMMW B BUAE PELLETOK, rasiepei, NaoLagoK, pacCMaTpMBAOTCA KaK YacTu TpybonpoBoaa.
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MpunoxeHue K
(pekomeHayemoe)

Tabanuya K.1

MepnoanyYHOCTb NPOBEAEHNA PEBU3UIA TEXHOIOTMYECKUX TPYOONPOBOAOB C HOMMHANbHLIM AaBaeHnem PN go 100

MepnoaMyYHOCTb NPOBEAEHNA PEBU3UIA
Kateropua NPV CKOPOCTU KOPPO3nUM, MM/rog,
TpaHcno emble cpe, !
paHcnopTupyemble cpeabl Tpy6onposoaa
Cs.0,5 0,1-0,5 £o0,1
YpessblvaitHO, BbICOKO M YMEPEHHO OMnacHble
BewecTea 1, 2, 3-ro kKnaccos [OCT 12.1.007 n Lull He pexe
BbICOKOTEMMepaTypHble OpraHnyeckne OoAHOro
TennoHocutenm (BOT) [cpeabl rpynn Al pasa B2
roga
Inll
B3pbIBO- M NokapoonacHble BelecTea (BB),
roptoune rasbl (IT), B TOM UMCne CHUKEHHbIE, He pexe
nerkosocnaameHstowmecs Kuakoctu (JIBX) [cpeabl m ofHoro He pexe
rpynnbl 6(a), B(6)] He pexe |pa3as 3 onHOro
ogHoro roga
pasas4
pa3a B rog
He pexe |M0A2
Lull ogHoro
pasa B 2
roga
Foptoumne xunakoctu (MK) [cpeabi rpynnbl 5(B)]
He pexe
v IV OAHOTO
pasas3
roga
He pexxe He pexxe
pex pex He pexe
ogHoro ofHoro
Inll oJHoro
pasa B 2 pasa B4
pasa B 6 net
TpyaHoroptouue (TT) u Heroptoume (HT) BewecTBa roaa roaa
rFOCT 12.1.004 (cpeab! rpynnbl B) He pese
He pexe He pexe
OAHOTO
", vumnv ogHoro oaHoro
pasas3
pasa B 6 neT | pasa B 8 net
roga
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MpunoxeHue Nl

(pekomeHayemoe)

NMACIMOPT HA CBOPOYHbIE EANHULbI CTANIbHBLIX TPYEONPOBOAOB KOMMJIEKTHbIX TPYEOMNPOBOAHbIX JIMHUN

dopma 1
XapaKTepuCTMKa TEXHONOMMYECKUX TPybonpoBoa0B
HammeHoOBaHME NIpernprnAaTma—rn3roToBmuTeJsId M ero ajgpec
3aKa3uukK
3axka3z N
IaTa M3TOTOBJIEHUS
UepTex N
H.[M@p M HaVMEHOBaHME TEXHOJIOI'MUECKOI'O IIPpOoM3BOLCTBa
HOMep JIVMHUM IO MOHTAaXHOM CHeLLM@MKaLLMM
KaTeropua tpydbonposona
XapaKTepucTUKa TpyOONpOBOIA :
Pabouas cpena
2
PacueTHOe namJieHUE MIla (KH#CM )
PacueTHasa Temneparypa °C
2
[lpobuoe nasjyeHue Mlla MIla (KH#CM )
dopma 2
CeegeHus o Tpybax u getansx Tpybonpososa
Mo3snum OcHoBHble Home | Mapk
A asmepbl, MM Mpeanpnatu a
P Pel, Yucno PEANp Homep P
petane | Obo3HayeHu | HamumeHoBaHM eTaneit e- cepTudmKar NAaBK | CTanw,
" no e petanu e petanu Hapy»kHbl A n3rotosuTen P mwuan | FOCT
yepTex 7z TOMUAR |-, wr. eranein | & MACNOPTA | ot | wam
P a CTEHKM b AcTan P 7
y ANameTp 7] TY
1 2 3 4 5 6 7 8 9 10
MexaHn4yecKme CBOMCTBA MaTepmnanos
YpapHa
FOCT, OCT
Mpepgen
wan TY Ha Ceenenna o Temnepaty | BpemeHHoe PEA OTHoCUTEeNb Teepaoc
Tepmoobpabo TeKyyecT OTHOCUTENDb | BA3KOCT
M3roToB/EH pa CONpOTUB/EH 4 Mra Hoe Hoe Tb MO
ne TRE ncnbITaHU ne, MMa ! 5 | yAnuHeHwue, 0 | BpuHenn
i eC (kre/cm?) (krc/cm % cykeHune, % | Ox/cm o HB
()
! ) KCU/KC ’
11 12 13 14 15 16 17 18 19
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N2

CBefeHUA 0 KOHTPOJIe MaTepManos
MakKpocTpyKTypa | Mukpoctpyktypa | Y34 | MardutHbin | KanunnsapHsbii (usetHoi) | Ha MKK | MpumeyaHne
20 21 22 23 24 25 26
dopma 3
CBefileHMA 0 CBapHbIX COeANHEHUAX
CBefeHus 0 cBapLuKe CBefeHus o cBapKe
Hapy»Hbl
O603HayeHu miii
aTa
S eano | Home damunnus Home Homep nﬂose K | JaTa cBapku AMaMETP Mapk Aara
;epTemy° P nms OCTOBepeHVI kneima i 7 i KOHT onpror / ap ceapK
A R o;qecn’ao " A ° CBapLUMK CBApLUUK O(E)TbIKa TonwmHa cTanm /
CAMHNLEL a [:;u.g CTEHKM CTbIKa
Tpy6bl,
MM
1 2 3 4 5 6 7 8 9 10
CBefgeHusa o cBapke
Bu
A, CEAPKN U AATIHBIE O IPUCaA0THOM Pe3ynbTaTbl UCMbITaHWI KOHTPOIBHOTO CTbIKA
maTepuane
YpapHa
A
B B
Temnepa VA Temnepa PEMERHO OTHocuten | OTHOCUTEN BASKOCT Teepgo yron
Kope | Octanb Tepmoobpa e b, 3arnb
o Typa Typa bHOE bHOE ,| cTbno
Hb HOWM 60TKM COMpPOTUBA /cm 3,
wea | wos | MOAOrPE cBapHoro MenbiTad | o | YAIMHEHM | cyskenie, (krem/c BpuHen rpagy
Ba, °C un, °C " e, % % 5 no, HB
wBa (krc/cm?) M?), Cbl
KCU/KC
Vv
11 12 13 14 15 16 17 18 19 20 21
PesynbTathl BHewHn MarHutHaa u | MUKpPOCTPYKTYp
Konnyects . Y3 | MNpocseunBaHmn MpnumeyaHun
MEXKKPUCTANIUTHO KanuANApHaa |a u coepiKaHue
. O CTbIKOB il e .
M Koppo3um ocMoTp (uBeTHas) beppuTHOI
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aedekrockonum ¢dasbl gns
A AYCTEHUTHBbIX
cTanemn
22 23 24 25 26 27 28 29
®dopma 4

MEPEYEHb apmaTypbl, BXogALwWwen B cOOpoYHble e4MHNLbI CTaNbHbIX KOMMAEKTHbIX TEXHOOMMYECKUX ANHWUIA

Homep nosnumn no . Homep npunaraemoro
HanmeHoBaHue 3aBoacKoun Yucno
yepTexKy obuiero o nacnopTa 3aBoga- MpumevaHue
nsgenua HOMep nsgenuna | usgenum
BMaa M3roToBUTENA
1 2 3 4 5 6
dopma 5
AKT rugpaBamMyeckoro UCnbITaHUA COOPOYHbIX eaNHMLL
T'opon " " T.
3aBon
ex
Mer, HmxenonmnmcabBlMecs, NpelCcTaBMUTeJIb 3aBola B JIMLE
(moymxHOCTL, GamMmimsa, MMs, OTUECTBO)
npencrasuress OTK 3aBoma B JjuLe
(DoJrxHOCTH, GaMuimsa, MMsS, OTUYeCTRO)
COCTaBUIIN HaC'I‘OF{HH/Iﬁ axKxT B TOM, UYTO IIPOM3BEIEHO MCIIBITAHME Ha IIPOYHOCTHb
(HoMep uepTexa COOPOUYHOM E€IMHMIIE)
PacueTHOoe naBJjieHUe MIla
Bo BpreMAa MCIIBITaHMA M3OeJiMe HaXOIMJIOCh B TeUeHUe MMH. IIOL HpO@HbIM
nasjenmeM _ Mlla, nocJjie uero mabJjieHMe OBIJIO CHMXEHO OO pacueTHoro _ Mla
¥ BHIOEPXMBAJIOCh IO KOHLIA OCMOTpa M3IENUA.
Bo BpeMsa MCHOBITAHMSA HMKAKUX Oe@eKToB, Tedlr, a TakxXe NaldeHusa IaBJIeHUA IO
MaHOMETPY He ODOHAapPyXeHO.
[lpegcTaBUTEIIN
3aBona
(nognuce) (bamMunusa, M.O0.)
OTK zaBoma
(mognmmuce) (bamMmmnawus, m.O.)
I‘Ipmmeanme. 3anonHaeTcs n npunaraeTca B ciydyae nposegeHmA UCMbITaHUM.
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dopma 6

AKT peBu3nn n ucnbiTaHNA apmaTypbl

T'opoxn " " T.
3aBon

ex
Mel, HMXeNOXNMCaBllMeCs, NPelCTaBUTeJb 3aBola B JMle

(momxHOCTL, GamMmuiImsa, MMsS, OTUECTBO)

npencrasurens OTK zaBoma B Jule

(mommxHOCTL, GamMmuiImsa, MMsa, OTUECTBO)

COCTAaBUIIM HACTOAWMM aKT B TOM, UTO OBIIM MNPOBEIEHH HAPYXHBI OCMOTP, PEBU3USA
Y MCHBITAHMS apMaTyphl Ha MPOYHOCTL M IJIOTHOCTD

(HaMMeHOBaHME apMaTypel, 3aBOILCKOM HOMEP)

[lpo6HOE IaBJIEHME:

Ha MPOYHOCTHb MIla
Ha IMJIOTHOCTbHb MIla
Ha T'epMeTMUHOCTH 3aTBoOpa MIla

[lpy pPeBMBMM WM MUCHOBEITaHMM apMaTyps nedpexkToB He oOHapyXeHO. ApMaTypa
CUMTaeTCS BHIEPXAaBIEN MCIBTaHME Ha IPOYHOCTb M MNPUTOAHOM IJIS BKCIJIyaTalWM.

[IpencTaBUTENN
3aBoma

(nmnognuce) (bamMunus, n.O.)
OTK zaBoma

(mognuce) (bammnausg, M.O.)

MpumeyaHue. 3anonHAETCA U NpUAAraeTcsa B Cly4yae NPoOBeAEHNN UCTbITaHWUN.

®opma 7

CNELNPUKALNA

(cocTaBnaetcs cornacHo NOCT 21.110)
®opmar | 3aKas | MNosnuma | O6o3HaveHne | HaumeHoaHue | Konnuectso | MpumeyaHue
1 2 3 4 5 6 7
OcHoBHas Haanuck FOCT 2.104

dopma 8

3AKTHIOYEHUE
CbopoyHble eamHULbI TexHosornyeckoro Tpybonposoga N W3roToB/AIEHbI U UCMbITaHbl B MOJHOM

COOTBETCTBUM C MPOEKTOM W MPU3HaHbI FOAHbIMKU K paboTe npu paboumnx napameTtpax (paboyee gasneHue, paboyan
Temnepartypa, paboyas cpeaa).
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HacToAwmMit nacnopT CoOAePKUT:

®opma l-Ha
dopma 2 - Ha
dopma 3 - Ha
®dopma 4 - Ha
®dopma 5 - Ha
dopma 6 - Ha
dopma 7 - Ha
dopma 8 - Ha

C60pOoYUHbIN YepTeK TPYHONPOBOAHOMN NNHUK

MToro nucros:

TNCTaX
TNCTaX
TNCTaX
TNCTaX
TNCTaxX
TNCTaxX
TNCTaxX
TNCTaxX

I'naBHEM MHXEHep 3aBola

Hauanpuuk OTK 3amoma

MecTOo neuatTm
T'opon

(nomnuce) (d.m.o.)

(momnmce) (b.m.o.)

IDaTa 3aloJIHEHUA ImacrioprTra
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MpunoxeHune M

(pekomeHayemoe)
MACNOPT TPYBONPOBOOA <*>
1. COOEPHAHWE NACMOPTA
HaumeHoBaHMe pasgena (Tabanubl) M NPUIOKEHNA Yncno
CTpaHuL,

TEXHUYECKAA XAPAKTEPUCTUKA U MAPAMETPbI
CBEAEHWMA OB YYACTKAX TPYBOMPOBOAA
OAHHbBIE O MOHTAMKE
OAHHBIE O MATEPUANAX
CeefeHus o Tpybax, 0TBOZax U IMCTOBOM MeTanne
CeeaeHus 0 daHLax M KpenexXHbIX U3aenmax
CeeaeHus 06 apmatype 1 GacoHHbIX YacTAX (AUTbIX U KOBaHbIX)
CBefeHUs 0 HepaspyLLAoLWeM KOHTPO/IE CBAapHbIX COeAUHEH U
PE3Y/IbTATbI UCNbITAHUIA. 3AKTIFOYEHUE
OTBETCTBEHHbIE 3A WCNPABHOE COCTOAHME W  BE3OMACHYKO  3SKCIJIYATAUMIO
TPYBOMPOBOAA
CBEAEHMA O PEMOHTE U NEPEYCTPOWCTBE TPYBOMPOBOAA
3AMNCK PE3Y/IbTATOB PEBU3NIN (OCBUAETE/ILCTBOBAHWA) TPYBOMPOBOAA
POPMYNIAP USMEPEHUA ,CI,ETAﬂEVI TPYBOMNPOBOLA
PETMCTPALIMA TPYBEOMPOBOOA
MPUMOXEHNMA

<*> TpK BOCCTAHOB/MIEHMM YTPAYEHHOrO WMAM OTCYTCTBYlOLLEro nacroprta TpybonpoBoAa, Haxo4AwWwerocs B
3KcnayaTauuu, Ha TUTYIbHOM IUCTe nacnopTa genaetca 3anuck: "OYB/IMKAT. MacnopT cocTtaBneH Ha OCHOBAHWUM
TEXHUYECKOM JOKYMEHTALMM U3TOTOBUTENA U PE3YIbTAaTOB 3KCNEpPTHOro obcnenoBaHmna" 3a NOANMCHIO PYKOBOANTENSA
opraHusauun (aKkcnepra), paspaboTasleit nacnopt".

MpumeyaHune. MacnopTa, paspaboTaHHble A0 BCTYMAEHMA B CUY HACTOAWLEro cTaHgapTa, no d¢opme,
npeaycMOTPeHHOM Npeaplaylwmmm MNpasmunamm 1 cTaHaapTaMmu, He TpebytoT nepeodopmaeHms.

2. TEXHNYECKAA XAPAKTEPUCTUKA U MAPAMETPbI

HanmeHoBaHuWe npeanpuAaTUA

Lex nan YCTaHOBKa

HanumeHoBaHue Tpybonposoaa

HasHaueHune Tpybonposoaa

HanmeHoBaHMe paboueit cpeapbl

Knacc onacHoctn

XapaKTtepuctunka paboueit cpeabl
B3pblBOMNOXKapoonacHoOCTb

Pabouee pasneHue, Mlla

PacueTtHoe pgasneHue, Mlla

PacueTHaa TemnepaTypa cTeHku, °C
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KaTeropus Tpybonposoza

MpobHoe aasneHue ucnbiTaHns, MMMa

rmapasanyeckoro

nHeBmaTu4yeckoro (nog A3-KoHTponem)

MWHUMaNbHO A0MNYCTMMAA OTpULATENbHAsA TeMMNepaTypa cTeHkm, °C

PacueTHbIV CpOK cny»bbl TpybonpoBoaa, NeT (4acoB, LLMKNOB HArpyKeHus)

3. CBEAEHWNA OB YHACTKAX TPYBOMNPOBOJA

Homep
y4acTka

HavmeHoBaHMe y4acTKOB uUnm
o0603HayeHune no cxeme

Hapy»KHbI AnameTp 1 ToAwmHa
CTEHKN TPYObI, MM

MpoTAXeHHOCTb y4acTKa
TpybonpoBoaa, m

MepeyeHb cxem, YepTeXKen 1 Apyrux aNemMeHTOB, NpeabaBAAeMbIX NpU caade TpybonpoBoaa B 3KCNyaTaLmio,
npeaycmoTpeHHbix CHuM, aeicTeyloWMMIN NpaBuaaMm, cnewmanbHbIMU TEXHUYECKUMU YCIOBUAMM UAN NPOEKTHOM

OOKyMeHTaumen.

4. JAHHbBIE O MOHTAMXKE

(3anonHAeTcs ana BHOBb BBOAMMBIX TpybonNpoBoaos)

HanmeHoBaHue I'IpOEKTHOVI opraHunsauunun

Homepa y310Bbix YepTexxen

HanmeHoBaHWe MOHTaXXHOM OopraHunsauunun

JaTta MmoHTaxKa

Popa, cBapku, NpumMeHABLUMIACA NP MOHTaxe TpybonpoBoaa

[aHHble 0 npucagoyHoM maTepuane (Tun, mapka, FOCT nnum TY)

CBapka TpyOONpOBROIa NPOM3BEIEHa B COOTBETCTBUM C TPeOOBaAHUAMU

5. AAHHbIE O MATEPUANAX

5.1. CeegeHus o Tpybax, oTBOAAX U IMCTOBOM MeTanse

N n/n | HaumeHoBaHue 3nemeHToB | Pasmepsl D x S| Mapka ctanu | TOCT uaun TY
<*>5.2. CBepeHMA 0 GNaHLUEBbIX U APYIUMX COEAMHEHUAX U KPeneKHbIX AeTanax
MaTepuan pnaHua Matepuan
FOCT. TV HOMUHaIBHOE WU coeAMHAEMON | WINuAeK, bontos
N ! HomuHanbHbIN
HanmeHoBaHMe Ha pasnexHue PN, AeTanu W raex
n/n avametp DN M
braHup! a MapkKa rocTt Mapka | TOCT
cTanu mnn Ty ctanm | uan 1Y
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<*> 3anoniHseTcs npu paboueli Temnepatype Tpybonposoaa

6onee 350 °C He3aBMCMMO OT JaB/eHUs B

Tpybonposoae v npu gasneHnn B Tpybonposoge 6onee 2,5 MlMa He3aBMCMMO OT TeMNepaTypbl.

5.3. CBeaeHuMAa 06 apmaTtype 1 GpacoHHbIX YacTax

(nMMTbIX M KOBaHbIX)

. Mapka
N O603HayeHue no HomMuMHanbHbIN HomuHanbHoe P rocCT
HanmeHoBaHue maTtepuana
n/n KaTanory anametp DN aasneHue PN man TY
Kopnyca
5.4. CBeAeHMA 0 HepaspyLLAOLLEM KOHTPOIE CBAPHbIX COEAUHEHN

N | O6o03HayeHue cBapHoOro | Homep 1 gata 4OKyMeHTa 0 MeTtog, O6bem Onucanue OueHKa

n/n LBa No cxeme npoBeAeHNN KOHTPONSA KOHTpPO/IA KOHTpOAA, % nedeKkros

6. PE3Y/IbTATbI UCMNbITAHUN
(3aHOCATCA nocneaHMe pesyabTaThl MPU 3aN0JHEHUN NacrnopTa)

Bua v ycnosuma ucnbitaHmA

McnbiTaHue Ha NPOYHOCTb (rMAapaBaMYeckoe, NHEBMaTUYECKoe Nog,
A3-KoHTponem)

MNpobHoe aaBneHne, Mrla

UcnbiTaTtenbHana cpeaa

Pe3ynbTaTbl UcnbiTaH ni

McnbiTaHWe Ha NAOTHOCTb

[asneHune ncnoitanmin, MMa

MpPoAOIKUTENBHOCTb BbIAEPIKKN, Y (MUH)

Pe3ynbTaTbl MCMbITAHWUI

JononHuTtenbHble UCAbITAHMA HA FePMETUYHOCTb <*>

[asneHune ncnoitaHmin, MMMa

UcnbiTaTenbHana cpepa

n POAONKNUTENBHOCTb BbIAEPHKKN, Y

MageHue aaBneHuA 3a BPeMS UCMbITaHKS,
% B yac

<*> MpoBoaaTca aAna TpybonpoBoAoB ¢ rpynnoi cpea, A, b(a), B(6), a Takke BakyyMHbIx TpybonpoBoaoB..

7. 3AK/TIOMEHUE

TpyBonpoBon MN3TOTOBJIEH n CMOHTMPOBAaH B
ODEeVICTBYOIMMM HOPMaMy M NPM3HAH I'OOHEM K pabore

ITOJIHOM COOTBETCTBMUUA C

Branesieny TpyOonpoBoIa

N2
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[lpencTaBUTENIL MOHTAXHOM OopTaHm3aumm <*>

PykoBOoOMTEJIE BKCIEPTHOM opraHm3aumm <**>

(pxcnepT)

(momnmce) (pammmmsa, m.o.)
(momnuce) (pammnmsa, m.o.)
(mommnmceo) (bammnus, m.o.)

<*> T[lognucb nNpeacTaBUTENA MOHTa)KHOW oOpraHv3auuu obssaTesibHa TOMbKO A/A BHOBb BBOAUMbIX

Tpybonposoaos.

<**> MNoanucb pyKoBOAMTENA SKCNEPTHOM opraHu3aumm (akcnepra) obAasaTenbHa TONbKO NPU BOCCTAHOBAEHUM
YTPaYeHHOro UM OTCYTCTBYIOLLEro nacnopTa TpybonpoBoaa, HaxoAALWEroca B aKcnAyaTaluuu.

8. OTBETCTBEHHbIE 3A UCMTPABHOE COCTOAHWE N BESOMNACHYIO 3KCMNIYATALUIO TPYBOMPOBOAA

N 2 1 gata NnpuKasa 0 Ha3HaYeHUU

JonkHocTb, amuans, Ma n 0T4eCTBO

HOAI'IVICb OTBETCTBEHHOIO 2NLUa

9. CBEAEHMA O PEMOHTE U PEKOHCTPYKL W TPYBOMPOBOAA

[ata
3anucu

OcHoBaHue

3anucb 0 PeMOHTE, PEKOHCTPYKLUUMN

TpybonpoBoaa

MoAnncb OTBETCTBEHHOrO /1ML,
MPOBOAMBLUEr0 PEMOHT

10. 3ANNCKU PE3Y/IbTATOB PEBM3UNWN (OCBMAETE/IbCTBOBAHWA) TPYBONMPOBOJA

[Jata | Pe3ynbTat pesm3nm (ocBUAETENbCTBOBAHUA)

CpoK cneaytoulein pesnsumn (0cBNAETEeNbCTBOBaHMSA)

11. ®OPMY/IAP USMEPEHMA AETANEN TPYEOMPOBOA

N 2 .
MepBOHaYanbHbIN
TouKM nameTp un
no a p
TONLWMHA, MM
cxeme

TonwmHa no
U3MepeHnam,
MM

OT6paKoBOYHbIN
pa3smep, MM

MeTog,
n3mepeHuma

damunusa

Moanuce | MNpumevaHne
npoBepsAoLLEero

I'Ipmmeanme. I'IpM OTCYyTCTBUMN Tp66YEMbIX AOKYMEHTOB M3-3a 4aBHOCTU 3KCNyaTauuun HEO6XOAI/IMO YKa3aTb
nepeHeHbCXGM,HGpTGHEﬁ,AOKyMeHTOB,HOATBepHAaKMuMXKaHeCTmJNBTepMaﬂOB,CBaprMIuBOB,ﬂpOBeAeHHbM
MCNbITaHWI Ha NPOYHOCTb, NIOTHOCTb, repMeTUYHOCTb.

12. PETUCTPALMA TPYBEOMPOBOAA

Tpybonporon 3apermcrpupoBaH N

B

B macnopre nNpoHYMEpOBAaHO

(perucTpupyoLMy OpIaH)

a B TOM UMCJIe YepTexeM Ha

CTPAaHMIl ¥ MPOMHYPOBAHO BCETO JIMCTOB,

(OOJIXHOCTE PEeTrUCTPUPYIINETO JIULA)

20 1.

MpnmeyvaHua

(mommnmce)

114



1. Ob6s3aTenbHble NPUAOKEHUA K NACNOPTY:

- cxema (yepTtexk) TpybonpoBoga C yKasaHMEM PAa3sMepPOB Y4acTKOB, HOMWHA/IbHOrO AMamMeTpa, UCXOLHON U
0THPAKOBOYHOM TONILUMHBI 3N1EMEHTOB TPYHONPOBOAA, MECT YCTaHOBKM OMOpP, apMaTypbl, paHLEB, 3arnyLLeK U Apyrux
AeTanen, MecT CNycKHbIX, MPOAYBOYHbIX U APEHaXKHbIX YCTPOMCTB, CBAPHbIX CTbIKOB, KOHTPO/IbHbIX 3aCBEPJIOBOK (ecn
OHM UMETCA) U UX HyMepaLmu;

- pacyeT Ha NPOYHOCTb;

- pernameHT npoBefAeHMA B 3MMHee BpemMA MNycka (octaHoBKkM) Tpybonposoaa (3anonHaetca ans
Tpyb60nNpoBOAOB, PACNONOKEHHbIX HA OTKPLITOM BO3AYyXe WU/N B HEOTAMN/IMBAEMOM NOMELLEHUM).

2. K macnopTy TaK»Xe npuaaratorca:

- AKTbl PEBM3UKN N OTOPAKOBKM 3/1EMEHTOB TPYOONPOBOAa;

- YAOCTOBEPEHME O KayecTBe PEMOHTOB TPybOMNpoBOA0B, B TOM YMC/IE KYPHAA CBAPOYHbIX PaboT Ha PEMOHT
Tpyb60onpoBOA0B, NOATBEPHKAAIOLLME KAYECTBO MPUMEHEHHbIX MPU PEMOHTE MaTePMUaNoB U KaYeCTBO CBAPHbIX CTbIKOB;

- AOKYMEHTauMs no KOHTPOJI0 MeTanna Tpybonposoaos, paboTatowmx B BOAOPOACOAEPKALMX cpeaax. Mpu
HEOBX0AMMOCTM MOTYT 6bITb AOMNONHUTENBHO NPUAOKEHbI APYINe SOKYMEHTbI.
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MpunoxeHue H
(pekomeHayemoe)

MACNOPT APMATYPbI

ToBapHbIli 3HaK U3rotosuTtena | MACMOPT

— Jlncrl
o0603Ha4YeHMe nacnopTa

MecTo 3HaKa CBegeHus 0 paspeLumnTebHbIX JOKYMEHTAX (AeKapaums 0 COOTBETCTBMM UK
o0b6palLeHnsa Ha pbiHKe cepTMdUKaT COOTBETCTBUA U A4p.), HOMep, A4aTa Bblgauu U CPOK AeicTBuA

1. OCHOBHbIE CBEAEHWA Ob U3 AENNN

HavmeHoBaHue nsgenna | ......... DN......, PN......

O603HaveHne nsaenus

OKYMEHT Ha U3roTOBJ/IEHME U MOCTaBK
Hoky y obo3HaueHune TY

MN3roToBuTENb (NOCTABLLMK)

3aBoACKOM HOMEp nsgenua

[ata n3rotoBneHus (NnoctaBku)

HasHauyeHue

2. OCHOBHbIE TEXHUYECKME OAHHbIE

HanmeHoBaHMe napameTpa 3Ha4yeHune

OnameTp HomMHanbHbI DN, mm

[asneHune HommnHanbHoe PN n/unun pabouee Pp, MMNa

Pabouas cpega

Temnepatypa paboueli cpeapl t, °C

lepmMeTUYHOCTb 3aTBOpPa MprHUMatoTCA B

cooTtBeTcTBMM C TY
KnnmaTtunueckoe ncrnosiHeHME M NapameTpbl OKpy:KatoLwel cpeapl

Tun npucoeanHeHun K Tpybonposoay

MMApaBaAMYECKUE XapaKTEPUCTUKM (KO3PPULIMEHT CONPOTMBEHMA MW YCIOBHAA
NPOMyCKHas cnocobHOCTb MK KO3PPULMEHT pacxosa)

Macca, Kr

OcTanbHble TEXHUYECKUE JAHHbIE N XapPaKTEPUCTUKM -
B COOTBETCTBUM C TY

MoKasaTenn HaaeKHoCTn MpuHUmatoTca B cooTBeTcTBUM C TY
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lMokasaTtenu

be3onacHocTn

Bua npusoaa

Tun (yepTex), 3aB. N

McnonHermne

HanpsaxeHue, B

MouwHoCTb, KBT

MNepepaTtoyHoe ymcno

KN4, %

MaKCMMaNbHbIN KPYTALLMA MOMEHT, H-m

MpuHMMaeTca B
cooTtBeTcTBMM C TY

Macca, Kr

Macnopt

ToBapHbIl 3HaK M3roToBuTeNA

MNACNOPT
ob60o3HayeHne nacnopTa

ncr 2

3. CBEAEHMA O MATEPUAIAX OCHOBHbIX AETAJIEN

HavmeHoBaHue getanu

Mapka matepuana, ctaHgapt man TY

MpumeyaHue. Mpu HeobxoAUMOCTM ANA OTBETCTBEHHOW apmaTypbl opopmaaT Tabnvubl ¢ AaHHbIMKM AAs
OCHOBHbIX AeTanen (XMMMUYECKUIA COCTaB, MEXaHUYECKME CBOMCTBA MaTepuasnos, CBEAEHUA O KOHTPOJ/ie KayecTsa
MaTepuanoB) M CBeAeHMA O pe3yabTaTax KOHTPOJIA KayecTBa CBApPOYHbIX MAaTepuasioB, CBAPHbIX COeAMHEHWUN U

HannaBKw.
4. DAHHBIE NPUEMO-COATOYHbIX MCMbITAHUI
PesynbTar
Hasnenwe, | ycnpiranuii
HanmeHoBa npu
[asnenun | Temnepart P [ata
Hue, Cpepa KOTOpOM Mo
. e ypa ncnbiTaH
0603HayeHu Bua ucnbitaHmin ucnoiTaTenb Npon3BOAM | LOKYMEHTa .
e nsgenus Las WCMbITaH | UCNbITAaHU s L un, N
! ui, MMa n, °C aKTa
3aB. N OCMOTp,
Mna daKTnyeckn
n
Ha
NPOYHOCTb
Mapasanyec y
Kue
NAOTHOCTb
marepuana
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KOPMNYCHbIX
aetaneun un
CBapHbIX
LLBOB

Ha
repmMmeTuyH
oCTb
oTHoCUTENb
HO
BHeLlHeNn
cpeabl
YNJIOTHEHMU
"
NOABUMKHbIX
"
HENOABUMKH
bIX
coeauHeHn

v

n

Ha repmeTnyHOCTb YTeukn,
3aTBOpa cm3/mMuH

Ha ¢yHKUMOHMpOBaHUe
(paboTocnocobHoOCTD)

5. KOMIJIEKTHOCTb

5.1. B KomnneKT noctaBKM BXo4AT:

HaVMMEeHOBAaHMEe u3nenusa, OOOBHAaueHUue

— [acHnopT - 1 »k3. Ha Kaxgoe m3menme (MIM Ha HNAPTUO U3OeIuMn
oo WTYK) ;
— PYKOBOICTBO NIO B3KCILIyaTaluuu ;
oO03HaUYeHue

— DBKCIJIyaTaluMOHHAas IOOKyMeHTalMsa Ha KOoMIJIekTyomme um3anenms (IIC, P9)
- BegoMmocTu 3UII

Ne N

obosHaUueHUue
— KOMIIJIEKT 3BallaCHEIX YacTeM B COOTBETCTBMUM C BeIOMOCTLI 3WUII.

ToBapHbIi 3HaK M3rotosutena | MACMOPT

—— Jlnct 3
obo3HauyeHMe nacnopTa

6. TAPAHTUN U3TOTOBUTENA (MOCTABLLNMKA)

M3roToBuTenb (NOCTaBWMK) rapaHTMpyeT paboToCcnocobHOCTb M34enuin npu  ycnoBum cobalogeHun
noTpebutenem ycnoBuiA aKCNAyaTaummn, TPAHCNOPTUPOBAHUA, XPAaHEHUA U TEXHUYECKOrO 06CNYKUBAHUA, YKa3aHHbIX

8 P3.

FapaHTUMHbBIN CPOK 3KCMIyaTaLuu CO OHA BBOAA B 3KCMAyaTauumio, HO He bosee
OTrPY3KMU.

lapaHTUMHaA HapaboTKa LMK/OB B Npeienax rapaHTUIMHOroO CPOKa aKcnayaTauum

[apaHTUIHbIE 06A3aTeNbCTBA AEMCTBYHOT TO/IbKO NPY COXPAaHEHMM FrapaHTUHBIX NI0M6 U3roToBUTENSA.

7. KOHCEPBALUMA

CO AHA
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Oata| HawvmeHoBaHwue paboTbl | Cpok geicteua, rogpl | JlomkHocTb, bamuama nognucb
KoHcepBauua
BapuaHT 3aWwmThbl -
FOCT 9.014
MepekoHcepBaLuma
PackoHcepBauma
8. CBUAETENBCTBO OB YMNAKOBbIBAHUU
BapraHT BHYTPEHHEM yNaKOBKU TOCT 9.014
HaVMMeHOBaHMe M3OeJind obozHaUueHMUe ) BaBOHCKOﬁ HOMeEP

yrakoBaH (a)

HalMMeHOBAaHMeE WMJIM KOOI M31eJind

COTJlaCcHO TpeOOBaHMAM, NIPEeNyCMOTPEHHEM B TY

JOJIXHOCTbBb JIMYHAa4d IIo4OINMCh pacmm@pOBKa rnogrnmcum ron, MecCcdl, 4YMCIIO

ToBapHbIl 3HaK M3rotosuTens | MACMOPT

—— Jlncr4
obo3HauyeHuWe nacnopTa

9. NEPEYEHb OTK/IOHEHWWM OT TEXHWUYECKOM LLOKYMEHTALIMA

HanmeHoBaHue u 0603HayYeHNe KpaTKoe coaepkaHue Homep otyeTta no Homep
aeTtanu, c6opoyHON eaANHULLbI OTK/IOHEHWSA, HECOOTBETCTBMA HEeCOOTBETCTBMIO pa3spelueHun, AaTa

10. CBUAOETE/IBCTBO O NMPUEMKE

N
HavMeHOBaHMue obosHaueHUe 3aBOICKOM HOMEP

M3TOTORJIEH (a) ¥ TOPMHAT (&) B COOTBETCTBMUM C OOsa3aTeJIbHEMM TpeOOBaHMAMU
TOCYyHOapCTBEHHBIX (HaLMOHAJIbHEIX ) CTaHIOApPTOB, Oerc TRy Ien TeXHUUECKOM
OOKYyMEeHTaluuu ¥ I[pPM3HaH (a) TOIHBIM (O¥) IJigd SKCIJyaTaluuM Ha YyKa3aHHHE B
HAaCTOALlIEM I[aCloOpTe IapaMeTpPH
HauvanpHuk OTK MII

JIMYHasg [IOONMCH pacumppoBka NOONMCM TI'OH, MeCsl, YMCJIIO

JIMHVA OTpe3a IpKr IIOCTaBKEe Ha DJSKCIOpPT

PyKOBOOMTENE NPEenIpMAaTUS

OBo3HaUeHre NOKYyMeHTa, I[10 KOTOPOMY
NPOU3BOIUTCH IIOCTaBKA

MII
JInuHasg MnoOOnMcCh pacumdpoBKa MIOONMCU TOomn, MECHdL, YMCJIIO
3akKa34uuK
(mpm
HaJIMUUN)
MII
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JImyHasa MOIONMUCH pacumbpoBKa MNOAONMUCHU TOom, MEeCSHdl, UMCJIO

11. PE3Y/IbTATbI TEXHUYECKOTIO OCBMAOETE/IbCTBOBAHWMA

Pe3ynbTaTbl 0CBMAETENLCTBOBAHMA
MNognucb
HapyH BHyTpeHH C )
aTa o OK c/iegytowero | oTBeTCTBEHHOro
A bIn uy P Mvapasnanyeckn P Ayiotl
oceuaetenbctsosa | [lpoBepka 0CMOTP B U1 oCMoTp e OoCBMAEeTeNbCTBOBA nnua,
HUA OKyMeHTa B HUA OCYLLEeCTBAAID
A ymm 4 OOCTYMH OCTYMHbI (nHeBMaTMyeCK v W
bIX v ne) ncnbitaHmA €ro HaAsop
X MecTax
mecTax
ToBapHbIl 3HaK U3rotosutena | MACMOPT

—— Jlncr5
0603Ha4yeHMe nacnopTa

12. ABUXKEHWE U3OENNA MPU SKCNNTYATAUNN, YHET PABOTbl M TEXHUHECKOIO OBC/TYKUBAHUA

OcCHOBHbIe HapaboTka
LONXKHOCTD,
napameTpbl Bug, CeeaneHusn
[aTta MecTto noanuco
(PN, t, nocne TeXHUYECKoro o
YCTQHOBKM | YCTaHOBKMU C Havyana BbIMOJHUBLLETO
pabouas nocfiefHero | ob6Ccay»KMBaHUA | PEMOHTE
aKcnayaTaumm paboty
cpena) pemoHTa
13. CBEAEHMA OB YTU/IU3ALUUU
[Jata | CBepeHua 06 ytunumsaumm | NpumedaHue
14. OCOBbIE OTMETKH
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MpunoxxeHue NN
(pekomeHayemoe)

CBMAOETENBCTBO O MOHTAME TEXHOJTOTMYECKOIO TPYBOIMPOBOAA

PaspelmeHre Ha MOHTaxX TPyOOINPOBONOB
N oT r.
BeimaHo

(HaMMeHOBaHME HAI30PHOTO OpraHa)

CBUIETEJIECTBO N
O MOHTaxe TEeXHOJIOTMYEeCKOI'o Tpybonposona

(HaMMeHOBaHUE U MECTOPACIIOJIOXEHNME obwekTa, OTIeJIeHUe, Kopnyc)

(HasHaueHMe ¥ KaTeropmus TpybomnpoBoxna,

OyKBeHHO-LMPPOBOEe ODO3HAUEHUE)

(pabouas cpena, pacyeTHOE IaBJIEHMEe, PpacCuyeTHas TeMmIepaTypa)
1. IOAHHHE O MOHTAXE

Tpy©OoNnpoBOL CMOHTMPOBAaH

(HauMeHOBaHME MOHTAaXHOM OpIraHM3aluM)
B I[IOJIHOM COOTBETCTBUM C pabouey OOoKyMeHTaluuelM, paszpaboTaHHOMU

(HauMeHOBaHME [IPOEKTHOM OpraHM3aluu)
o paboumMm UepTexam

(HOoMepa dJepTexey pPacIOoJIOXeHMs ODOpPyHOBaHMSA M TPyOONPOBOHOB)
2. CBEIEHUA O CBAPKE

Bun cBapky, NPMMEHSBIMICS IPM MOHTaxe TpyBompoBOOa:

MeTomel 1 obbeM KOHTPOJIA KauecCTBa CBAPHEIX COG,J:[I/IHGHI/I?I:

Ceapka 1z KOHTPOJIb KadecTBa CBAapPHBIX COEINVHEHUM [IPOU3BEHOEHE B
COOTBETCTBMM C IOeyucTByommMy "llpaBuilaMy yCTPOMCTBa M 0e30NlacCHOM 3KCIyaTaluMn
TEeXHOJIOTMYEeCKxX TpybonporonosB", pabouer pmokyMeHTaumey u HJ cBapmmkamu,
opoumenuyMy  MCIBITAHMSA COIJIaCHO TpeboBaHuaM "lIpaBujl aTTecTaluuM CBAPULMKOB U
CHelMaJiMCTOB CBAapOYHOTO Npom3soncTea".

3. TEPMOOEPAEOTKA

TepmoobpaboTka CBapHBIX COeIMHEeHUN npomuseeneHa B COOTBETCTBUM C
(HamuMeHOBaHUEe HOOKyMeHTa), pabouel mnokymMeHTauuen m HI

(yxkazaTs HI)

4. CBEIEHMA O CTUIJIOCKOIIMPOBAHUN

MpumeyaHune. NMyHKTbl 3 M 4 3aN0AHAKTCA NPU HAAMUUKM yKa3aHUI B pabouyelt goKymeHTaumm munm HLO o
HEeObX0AMMOCTM BbIMONHEHWA YKa3aHHbIX paboT.

3AK/TIOYEHUE

TpybonpoBos CMOHTUpPOBaH B cooTBeTcTBUKM C "lMpaBunamu ycTpoicTBa M 6Ge3onacHOM 3KchayaTauuu
TexHonornyeckmx Tpybonposoaos", paboueli gokymeHTaumen n HA.
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MepeyeHb Npuaaraembix AOKYMEHTOB

1. cnonHuTenbHble YepTeXKKn y4acTKoB TpybonpoBoaos co cneundurkaumen no popme 1.

2. AKTbl MTPOMEXKYTOYHOM NPUEMKM OTBETCTBEHHbIX KOHCTPYKLUMIA (popma 2).

3. ¥ypHanbl no cBapke Tpybonposoaa (bopma 3).

4. ypHanbl y4eTa u NpoBEePKM KauyecTBa KOHTPOJIbHbIX CBapHbIX coeamHeHui (bopma 4).

5. CNUCKK cBapLLMKOB, ONEpPaToOpPOB-TEPMUCTOB, AedeKTocKonncTos (bopma 5).

6. YypHanbl c6OPKM pasbemHbIX coemHeHni Tpybonposoaos ¢ AaBaeHnem 6onee 10 MMa (100 krc/cm?) ¢
KOHTPOAMPYEMbIM YCUAMEM HATAXKeHUA (bopma 6).

7. CNUcKM paboumx, AONYLLEHHbIX K COOpKe pa3beMHbIX COeAUHEHMI TPYOONPOBOAOB C AaBneHNem 6onee 10
Mna (100 Krc/cm?) ¢ KOHTPOAUPYEMBIM YCHAMEM HaTAXeHus (dopma 7).

8. AKTbl ucnbiTaHusa Tpybonposoaos (popma 8).

9. [lokKyMeHTauma npeanpuATUn-U3roToBUTENEN Ha M3AENNA U MaTepuanbl, NPUMEHAEMbIE MPU MOHTaXe
TpybonpoBoaa (cornacHo onucu).

10. AKTbl Ha NpeaBapUTENIbHYIO PACTAXKKY (CKaTue) KomneHcaTopos (dopma 9).
PyKOBO,HMTeJ'[b MOHTAXHBIX pa@OT

(mnomnuce, ®.mM.0.)
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WMCNO/THUTENbHbIM YEPTEX TPYEONPOBOAA

[PexomengyemMull obpasey|

) _ / /-&x

(Byxbenro—uuppoboe oBoanaueHue

y4acmKa) 1
6000
<l : K ann._nos. 1229
HUH15%SE5 @
#109x —
Xt .;:H“
/ 457k
y
A
o
S
|
B Om wac. H228,
YenoBhoe oboanaueHus: Ocu nocmpoenus
o -30b. cbapHoe coequuenue z

(X -~ MonmaxHoe cBapHoe coequHeHue
WenosHumenoHud  vepmex coombemcmByem npoexmy
Pyk. pebom no cBapke Y

PYK. MONMOXHUX paBom ("o pocuppobio noguic
fnognucy, pocwugpoliea nogrucup

dopma 1
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dopma 1
(npunoxkeHne K UCNONHUTENBLHOMY YEpTEXKY)

CMNEUNDOUKALUA nspgennin, npuMeHEHHbIX MPU MOHTaXKe y4acTKa

TpybonpoBoaa

(6ykBeHHO-LMPpoOBOE 0603HaUYEHME, YKa3aHHoe
Ha UCNOJIHUTENIbHOM YepTexke)

1. CBEAEHWA O TPYBOMNMPOBOAAX

Homep no3sunumm no UCNOAHUTENbHOMY YepTerKy

HanmeHoBaHue

D xS, mm

Martepwnan, HA | Konnyectso

1

2

3 4 5

2. CBEAEHWA O ®ACOHHbIX AETANAX, ®TAHUAX U OPYTUX COEOUHEHUNAX N APMATYPE

M H
Homep nosunymum no DN, PN, MMa atepuan, HA (ana
HaumeHoBaHue ) apmaTypsbl - MaTepuan KonnyecTBo
WUCMOJIHUTE/IbHOMY YepTexy MM (krc/cm?)
Kopnyca)
1 2 3 4 5 6
3. CBEAEHWA O KPEMEXHbIX AETANAX N MPOKJALKAX
H
OMep NO3NLMN Pa3bEMHOTO CORAMHEHWA MO UCTONHUTENbHOMY |, Martepwuan, KONMUECTEO
yepTexy RO,
1 2 3 4

MNoACHEeHUA K NCNONHUTENIbHOMY YepTeXxy

1. 3aBOACKMM CBapHbIM LWWIBaM NPMCBaMBAlOT HOMepa PAAOM PaCno/iOXKeHHbIX Ha 3Tom Tpybonposoae
MOHTaXKHbIX WBOB C MHAEKcom "3aB". MpU NOABAEHMM AONONHUTENbHbLIX LWBOB MX 0603HAYalOT HOMEPOM LUBA,
pacnosioXKeHHoro psaaom Ha aTom Tpybonposoae, ¢ uHaekcom "a", "6" n T.4.

2. Hymepauua cBapHbIX LUBOB Ha YepTerke M BO BCeX APYrMX AOKYMEHTax (KypHanax CBapouHbix pabor,
TepMoobpaboTKM, 3aK/TOUYEHUAX, NPOTOKONAX U AP.) AONKHA BbITb €AUHON.

3. Ha TpybonpoBogax, nognexalmx TenI0BON W30NALUMW, HA WCMONHUTENbHOM YepTelke YKa3blBaeTcs

pacCcToAHMneE mexay CBapHbiMU WLBaMU.
PyKOBOIMTEJIL MOHTAaXHBIX padoT

(momnmce,

d.m.0.)
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dopma 2

AKT npomexKyTOUYHOM NPUEMKIN OTBETCTBEHHbIX KOHCTPYKLNIA
(MpY HANNYMM TAKMX KOHCTPYKLUN)

(HaMMeHOBaHME KOHCTPYKLMI)

BEITIOJIHEHHEIX B

(HaMMeHOBaHME UM MeCTOpacCIIOJIOXeHMe OOBeKTa)

Kommccusa B cocTaBe:
OpencTaBUTeNId CTPOUTEJIBHO-MOHTAXHOM OpIaHM3alUMn

(baMmnvsa, WHUIMAJE, OOJIDKHOCTD)

InpengcTaBuUTe]Id TEXHMYECKOI'O HalO30pa 3akKa3uuKa

(baMmnmvsa, WMHUILMAJE, OOJIDKHOCTD)

InpencraBmUTeIId HpO@KTHOﬁ OpPTraHM3al

(bamMunus, WMHMLIMAJE, OOJIXKHOCTD)

InIpom3sBejia OCMOTP KOHCprKHMﬁ ” IIPOBEPKYy KaduecCTBa pa@OT, BEBITIOJIHEHHEIX

(HaMMeHOBaHME CTPOUTEJIbBHO—MOHTAXHOM OpIT'aHM3aLUM)

¥ COCTaBMJIa HACTOAWMM aKT O HIMXeCJIeOYLIEM :
1. K IIpreMKe IPpeldbABJIEHBl Cllenylllre KOHCTPYKIUU

(mepedeHb M KpaTKasg XapaKTEepMCTMKa KOHCTPYKLMIM)

2. PaB®OTH BHIIIOJIHEHH I10 HpoeKTHO—CMeTHOﬁ JOKYMEHTALIM

(HaMMeHOBaHMEe MNPOEKTHOM OoOpTaHM3aluM, HOoMepa
yepTexey M IaTa MX COCTaBJIeHUS)

3. Ipm BHIOJHEHUM paboT OTCYTCTBYT (MJAM HONYUEHB) OTKJIOHEHUS OT
NIPOEKTHO—CMETHOM IOKYyMEeHTAalUM

(HpM HaJIMUMM OTKJIOHEHUM YKaselBaeTCHd,

KeM COIJlaCOBaHbl, HOMeEpa qepTexeﬁ ¥ »maTa CoIJlacoBaHMA)

4. JaTel: HauaJo paboT
OKOHUYaHMe paboT

PENEHNVE KOMNCCUNA

PaB®oOTHEl BEHIIOJIHEHEI B COOTBETCTBUMM C [POEKTHO-CMETHOM JOKyMeHTaluelu,
cCTaHZapTaMy, CTPOMTEJIbHEIMYM HOPMaMM U IIpaBUJIaMU.

Ha OCHOBaHUM MBJIOXEHHOT'O paspelaeTcs IPOMBBOICTBO clenyiumux paboT I1o
YCTPOMCTBY (MOHTAaXYy)

(HauMeHOBaHMe paboT M KOHCTPYKLUN)

[IpencTaBUTEJIb CTPOUTEJIBHO-MOHTAXHOM OpIT'aHM3alUuMn
(momnmce) (pammams, M.O.)

[lpencTaBUTENIE TEXHUMUECKOTO Hans30pa 3aKasuuka

(mnomnmuce) (dpammnmsa, M.oO.)
[lpencTaBuUTeJIb [IPOEKTHOM OpraHM3aluu

NG 125




(mognmce) (bamMmunawus, m.o.)
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dopma 3

KYPHANN no ceapke Tpybonposoaos
(mecTtopacnonoskeHne obbeKTa, OTAENEHNE, KOPMYC)
(NN uepTexein pacnonoxxeHua Tpybonposoaa, bykBeHHO-LMdppoBoe
0603HayeHMe yyacTKoB)
o CBapouHble
O603Ha4YeHMe CBAPHOTO Mapka ctanm Hapy»Hbin
d.1.0. [aTta cBapku, maTepuanbl (MapKa Pexkum
coegMHeHuA no (komnosnumn ANaMeTp 3neMeHTa .
N CBapLLMKA, . TemnepaTypHble | Cnocob | anekTpoaa, CBapoyHOM | NpenBapuUTesIbHOIO U
NCNONHUTENbHOMY MapoK cTaneu), Tpybonposoaa u o o
n/n NIN4Hoe yC/oBUSA B paboyeit | CBapKu | NPOBOJIOKM, 3aLUNTHbIM COMYTCTBYIOLLLErO
yepTexKy, TMN CBapHOro K EIMO HAO, NN TONWMHA CTeHKM Dy s0He. °C ras, dnioc), HI, NN nozorpesa
coeanHeHna FOCT 16037 cepTudukaTos XS, MM ’ ’ Ty P
cepTudmkatos
1 2 4 5 6 7 8 9
®.1.0. OTmeTKa 0 roaHoCTH Cnocob u pesynbTaThbl PesynbTathl
N anarpammbl no TBepaocTtb
OTmeTKa o CTunockonupoBaHue onepaTopa- KypHan MeTanna wea. N CBapHoro HepaspyLlatoLwero n3MepeHus
KOHTpoOne meTanna wea, N TepPMUCTa, v y ’ coegMHeHuA no KOHTPOSi CBAPHOTO deppuTHOI dasbl B
TepmoobpaboTkm 3aK/II0MEeHMA,
KOpPHA WBa 3aKNl0YeHun, AaTa NIM4yHoe . BHELUHEMY OCMOTpY coegmHerus, N meTanne wea, N
. CBapHbIX COeANHEHWI hata
KNnenmo N U3MEpPEHMUAM 3aK/oYeHun, aaTa 3aK/oYeHun, aaTa
10 11 12 13 14 15 16 17

MpumeyaHue. MNpadbl 9 - 14, 17 3aN0ONHAIOT NPU HANUYMKN COOTBETCTBYIOLMX YKa3aHUN B pabouelt foKymeHTaummn nam HA,.

(HaMMeHOBaHME MOHTAaXHOM OpITaHM3aLMuM)

PyxkopomuTesp paboT OO CBapke

(mommnmce,

PykoromuTesib MOHTAXHEIX pa60T

d.1m.0.)

(mogmnmce,

b.m.0.)
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dopma 4

KYPHAMN y4yeTa U NPOBEPKM KauyecTBa KOHTPO/IbHbIX CBAPHbIX COeANHEHW
(mecTtopacnonoskeHne obbeKTa, OTAENEHUE, KOPMYC)
CBapouHble
HapyHbil martepuansl
Py P N anarpammbl no N3mepeHune
®.1.0. AnameTp (mapka Perxnm
Mapka cTtanu CtnnockonmnposaHue KYpHany TBEPAOCTH
CBapLUMKa, afleMeHTa Cnocob aN1IeKTpoaa, npesBapuUTesIbHOro 1
N (komnosnumn . meTanna wea, N TepmoobpaboTkM | meTanna wea, N
NINYHoe .\ | TpybonpoBozau | cBapku CBapOYHOM COMYTCTBYIOLLLETO
. MapoK cTanem) 3aK/IloYeHmn, gaTta CBaApHbIX 3aK/I0YeHMUA,
KeMmo TOJILLMHA CTEHKMU NPOBOJIOKN, noaorpesa o
< coeaAnHeHWN hata
Dy xS, mm 3aLWNTHBIN ras,
dntoc)
1 2 3 4 5 6 7 8 9 10
3ako4YeHne O KayecTse
OTmeTKa O
Cnocob 1 pesynbTaThbl MexaHunuyeckue U3mepeHune CKNOHHOCTb KOHTPOJIbHOIO coeANHEeHuUA,
roAHOCTW CBAPHOTO MeTtannorpaduyeckue N
HepaspyLlatoLLero UCnblTaHUA deppuTHOI Pasbl | meTanna wWwea K COOTBETCTBMMU €ro
coeauHeHus no nccnefoBaHus obpasLos o
KOHTPO1 CBAPHOIO 06pasuoB CBAPHbIX . B meTanne wea, N MKK, N TpeboBaHMAM paboueit
BHeLHemy o CBapHbIX coeanHeHmn, N
coeanHeHuna, N coeanHeHumn, N 3aKo4eHus, 3aKao4YeHus, AoKkymeHTauum, HA n o
OCMOTPY U 3aK/toYeHuA, gaTta
M3MepeHNAM 3aKNYeHnn, gaTa 3aK/o4YeHnn, gaTa pata para [OMyCKe CBapLUMKa K CBapKe
OZHOTUMHbIX COeAMHEHWI
11 12 13 14 15 16 17

MpumeyaHue. Mpadbl 7 - 10, 14 - 16 3aN0NHAKOT NPU HAIMYUU COOTBETCTBYIOLLMX YKa3aHUIM B paboyeint 4oKymeHTauum nan HA,.

HayasbHMK CBApPOUYHOM JiaBopaTopun

PykopomuTesib paboT IO CBapke

(HaMMeHOBaHMEe MOHTAaXHOM OpI'aHM3alLmuM)

(mommnmce,

d.1n.0.)
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(mognmmce, &.m.o.)

ODaTa
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CMUNCOK cBapLinKOB, ONepaTopoB-TEPMUCTOB, AePEKTOCKONUCTOB

(mecTopacnonoxeHue obbeKTa, oTAeNEHNE, KOPYC)

(HaMmeHoBaHMe MOHTA*KHOW OpraHn3aumnn)

dopma 5

dammnus, JInyHoe Homep N }KypHana yyeTa v NpoBEpPKM KauecTBa KOHTPOJIbHbIX CBAPHbIX Obpasey,
CneunanbHocTb | Paspag, N . o
MHULUMaNbI Knenmo Knemma coeanHeHUmn noanucum
2 3 4 5 6 7 8

PyxoBoamTesib paboT IO CBapke

PykOoBOIMTEJIbE MOHTAXHBEX padoT

(momnmce,

d.m.0.)

(mognuce,

d.m.0.)
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KYPHANN

KOHTpPONpyemMbIM YCUTUEM HATAXKEHUA

(MECTOpaCFIOI'IO)KEHMe 06'bEKTa, oTaeneHue, KOpI'IYC)

(HaMmeHoBaHMe MOHTA*KHOW OpraHn3aumnn)

dopma 6

cHOPKM pa3beMHbIX coeamHeHnn Tpybonposoaos ¢ gasneHnem 6onee 10 MMMa (100 krc/cm2) ¢

NN yepTexken 0O603HayeHue damunus, damnnma, MHUUKMANbI U
OTmeTKa o Ycnnume
pacnonoxenua FOCT pa3bemMHOro N cepTndpmkaTos MHULMANbI noAnucb nnua,
N npuemke [ata cbopKku | HaTAXKeHUs
21.401, 6yKBEHHO- coegumHeHuA no LWNWUNEK, raek u pabouero- OTBETCTBEHHOrO 33
n/n . coegmHeHna coeguMHeHna | Wnunbku, KH .
umdpoBoe obo3HayeHme NUCNONHUTENIbHBIM ApYrnx getanen noa, c60pK (krc) cbopuwmka, N cbOpKY coeAHEHNN,
y4acTKa TpybonpoBoaa yepTexam PY YA4OCTOBEpPEHMA haTta

1 2 3 4 5 6 7 8 9

PyKOBOHMTeJ‘Ib MOHTAXHBIX pa60T

(mognmmuce, ®.m.o0.)
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CMUNCOK pabounx, gonylueHHbIX K cbopKe pa3beMHbix coegmHeHnin Tpybonposoaos ¢ gasneHmnem 6onee 10 MMMa (100 krc/cm2) ¢
KOHTPO/IMPpyeEMbIM YCUIMEM HaTAXKeHUA

(MECTOpaCFIOI'IO)KEHMe 06'bEKTa, oTaeneHue, KOpI'IYC)

(HaMmeHoBaHMe MOHTA*KHOW OpraHn3aumnn)

damumama, nHuumansl paboyero-cbopLinKa

2

Paspsag

Homep yA0CTOBEPEHUA U CPOK AEACTBUA

4

Ob6paseu, MYHOM NnoanucK

5

OTBeTCTBEHHEM 3a COOPKY COeIMHEHMN

PykoBOIMTEJIbE MOHTAXHBEIX padoT

(nmnognuce, ®.m.o0.)

(mognmuce, ®.m.o.)

dopma 7
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AKT UCIMNbITAHWA TPYBEOTNPOBOAA

T'opon "o T.

(MecToOpacnoJyioxeHrue obBbeKTa, OTIeJIeHMe, KOPIIyC)

(HaMMeHOBaHMEe MOHTAaXHOM OpITaHM3aluM)

Mel, HMXeNOIIMCaBlIMeCcHd, IpelcTaBUTeNu MOHTaXHOM OopraHmnsaumnm

(HamuMmeHoOBaHUe, ©.MM.0., OOJXHOCTBL)
TEXHNUECKOT'O Hal3opa 3aKasuuka

(®.M.0., IOOJIXHOCTH)
Y MPOEKTHOM OpITraHM3alLun

(HaMMeHOBaHMEe — B CJlydae OCYUWEeCTBJIEHMSA aBTOPCKOI'O HaI3opa
®.M.0., IOOJIXHOCTB)
IPpOU3BENIN MUCIBEITaHVe Ha

(IPOYHOCTL, I'€PMETUUYHOCTDH)
criocobom

(rmopaBaIMUYeCKMM, I[IHEBMAaTUUECKMM)
Yy4aCTKOB TpyOonporoma
(N uepTexa, OykBeHHO-LUOPOBOe ODOO3HAUEHME YyUACTKOB)
JcnelTaHMe IPOBOIMUIIOCH

(McnEITaTesIbHasA cpezna)

2

Ha IMNPOYHOCTL HOaBJIEHMEM MIla (KNﬂCM ),

2

Ha I'epMeTUMUYHOCTBL OaBJIEHMEM MIla (KNﬂCM ).

[IPOOOJIXUTEJIbBHOCTE MCIIBEITaHMS u.

VicnieITaHME IpousBeIeHO B COOTBETCTBUM C nOeucrByourMy "llpaBuiaMu
yCTpoOMCcTBa 28 Be30macHOM B3KCIUIyaTaluuy TeXHOJIOTMYeCKkux Tpybonposomos”,
paboueit OOKyMeHTauuem, HI [TexHOJIOTHMUECKHUE KapThl, NPOM3BOICTBEHHEIE
VHCTPYKUMM —  OJId9 TPpyOONPOBOOOB C paboumm naByieHmem ceeuue 10 Mla

2
(100 kre/em?) 7.

Bo BpeMsa MCHOBITaHMM TpyOonporozma IOedeKTOBR He ODOHApyXeHO, M OH IpPM3HAaH
BHIIEPXAaBIUIMM MCIEBEITAaHUE .

(mogmmuce) (bamMmmunausg, M.O.)
(mognuce) (bamMmunus, n.o.)
(mogmmuce) (bamMmmunausg, M.O.)

dopma 8
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AKT Ha npeaBapuUTeIbHYIO PacTAXKKY (CXKaTue) KomneHcaTopoB

T'opon o T.
[Ipennpmuarme (3akKa34yuK)

Iex (obwbekT)

MeI, HMXeNOoNNMCaBUIMECS, NPEeNCTAaBUTEJM MOHTHUPYKIEN OpTraHM3alLuu

(HaMMeHOBaHME OpTaHM3aLUM)
B JMle

(mDoJXHOCTL, GQaMmiImMs, M.O.)
U NPenCcTaBUTEJIb 3aKaszuyka B JMle

(momxHOCTL, GaMmIMsa, M.O.)
coCcTaBuUIn HaCTO AWM akT B TOM, UTO I[poM3BeIeHa IIpelBapuTesibHasa
pacTaxka (cxaTue)

(T kowmIeHcaTopa)

koMmeHcaTopa N , YCTaHOBJIEHHOT'O Ha Tpybonposone N C YCJIOBHEIM
[IPOX0OIOM MM, B COOTBETCTBMM C yKaszaHueM B ueprexe N Ha MM .
CrpomuTesibHad OJIMHA KOMIIEHCATOpa B CBOOOOHOM COCTOAHUM MM .
CrponTenbpHasa OJIMHA KOMIIEHCATOpa IOCJIe PAaCTAXKM (CXaTrda)  MM.
[IlpemBapuTesibHaA pacTaxka (cxaTue) KOMIIeHCaTopa npomsBeneHa IIpu
TeMIepaType OKpyXaolero BO3OyXa °C.
[lpencraBUTENN:

MOHTI/IpyIOLL[eﬁI OpPTraHM3al

(momnmuce, ¢.m.o.)
NpennpmuaTmusa—3aKka3urKa

(nomnuce, ®.mM.0.)

dopma 9
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MpunoxxkeHwue P
(pekomeHayemoe)

BbIEOP TUMA YM/IOTHUTE/IbHOW MOBEPXHOCTU ®JIAHLEB A1 MATKMX NMPOKNALOK

[asneHune PN,

Cpepa Ma (krc/cm?) TWN yNNOTHUTENBHOM NOBEPXHOCTU
<=2,5(25) C coeanHUTENbHbBIM BbICTYNOM
Bce BewecTtsa rpynnbl B >2,5 (25) BercrmBmama”
<=6,3(63) Tyr-enaa
Bce BewecTsa rpynn A, b, Kpome A(a) u BOT
(BbICOKOTEMMNEPATYPHbIA OPraHNUYeCcKUi <=1,0(10) C coeanHUTENbHbBIM BbICTYNOM
TENJIOHOCUTEND)
<=0,25(2,5) C coegMHUTENbHbIM BbICTYNOM
ee peweerea rpynn A, b >0,25(2,5) "BbicTyn-BnaguHa" nau "wun-nas"
<= 6,3 (63) Tyn-enan
BOT Hesasucmmo "Wwnn-nas"
dpeoH, ammunak, Bogopoa, HesaBucumo "BbicTyn-BnagmHa" uam "wmn-nas"

Bce rpynnbl BelecTs Npu Bakyyme

0Ot 0,095 a0 0,05
(0,95-0,5)
abc.

"BbicTyn-BnagmHa" nam "wmn-nas"

010,05 go 0,001
(0,5-0,01) abc.

"Wwnn-na3"

Bce rpynnbl BewwecTs

>6,3 (63)

MNopa NMH30BYIO NPOKNAAKY UK
NPOK/3aAKy OBasbHOIO UK
BOCbMMWYTOJ/IbHOTO CeYeHuA
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FAPMOHWU3ALMA TPEBOBAHUI PA3ZIE/IOB, MYHKTOB HACTOALLENO CTAHAAPTA M OCHOBHbIX TPEBOBAHUIA ANPEKTUBbI

EBPOMENCKOrO COHO3A 97/23/EC U CTAHOAPTA EN 13480 "TPYEOMNPOBOAbI MPOMbILUNEHHBIE METANINYECKUE"
(M30AHME 2002-05)

ConocTtasutenbHas Tabamua KnaccubuKaumm n UcnbiTaHUA Tpy6onpoBoAoB NO POCCUICKMM HopMam, Hopmam EN 13480 u Aupektuse 97/23/EC

MpunoxkeHue ZA
(nHdpopmaTmBHOE)

Tabnuua ZA.1

KpuTepumn poccMiicknx Hopm

Kputepun EN 13480, AnpeKTnssbl
97/23/EC [2]

O6beM UcnbITaHUN
KO/bLLEBbIX LIBOB <3>

RT/UT, %
Fpynna B3pbIBONOXKAPOOMNaCHOCTb EN
TPAHCNOPTMPYEMbIX BELLECTB MpumeyaHune
CPEAL! pno pozzmﬁpgkmm HOpMam Knacc P> X 13480- | T
Karteropwus R PS, | DN, | DN, Poccuiickue 51[23]
P, MMa <4> T,°C Tpybonposoaa/rpynna
Tpybonposoaa 6ap | mm | Bap x HOPMbI EN
cpeabl
MM 13480-
4 [24]
BewectBa € TOKCMYHbIM Mg/1<1> > > >
o . 0,5 | 100 | 3500
ASHCTBUEM F?CT 12.1.007: Hesasucumo | Hesasncmumo 20 10
a) Ype3BblYaHO ONacHble my1 S >
Knacca 1, 2 llg/1 500| 25 |
A > 300 > > >
>2,5 <-40 lg/1 0,5 | 25 | 1000 20 10
6) ymepeHHO onacHble S
Knacca 3 " OT BaKkyyma >-40 /1 10 | > > 10 5
0,08 40 2,5 <300 8 < | 25 | 1000
500
B3pbiBONOXKapoonacHble > 300 > > >
B Bewectsa N0OCT 12.1.044 >2,5 <-40 llg/1 0,5 | 100 | 3500 20 10
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a) roptoume rasbl (IT), B TOM
yncne CRUNKEHHble

OT BaKyyma

ot -40 po

10

yrneBofopoaHble rasbi (CYT) ! 0,08 po 2,5 300 le/1 < | 25| 2000 w0 ’
500
>2,5 <-40; >
730 /1 0> > 20 10
Bakyym < < | 25 | 2000
0,08 Hesasucmmo 500
6) Cs.1,6 go >120; >
2,5 <300 05 >
NerkosocnaameHsarowmecs I /1 ! > 200 10 5
®ungroctu (J1IBXK) Bakyym > > -40; <2
0,08 <300 >00
<
>-40 10 | > >
0,5
Ce. 6,3
’ <-40 > | > >
B ni/a 2 1
agygg" < > 350 / 10 | 80 | 2000 0 0
>
I >Bza'r5< Ac,:/\6<’3 > 250 /1 sl Bl 10 5
oygs <350 < | 25 | 2000
’ 500
B) roptoume xuaxkoctu (MK)
Ce.1,6 no >120
2/5 <250 > > >
" /1 2 5
Bayym > 20 10 | 25 | 2000
0,08 < 250
>-40 < | > >
W Ao 1,6 <120 71 10 | 200 | 2000 ! >
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Bakyym <

> 450 > > >
0,03 <-40 lg/2 0,5 | 250 | 5000 20 10
>6,3
Bakyym <
0,08 Bakyym > 350 > > >
: >0,03 <450 lg/2 0,5 | 200 | 5000 10 10
<63
B TpyaHoroptoume (TT) 1
Heroptoume (HF) Bewlectsa >2,5 > 250
<6,3 <350
M /2 R e 2 5
Bakyym > 0,5 | 200 | 5000
0,08 <-40
<16
>1,6 >120 > > >
v <2,5 <250 /2 10 {200 | 5000 ! >
v Bakyym > 0,8 >-40 le/2 > > > MNoonepaunoHHbIN 5
<16 <120 g 0,5 | 32 | 1000 KOHTPOIb
MpumeyaHua

1. llig/1 - o6o3HauaeT Knacc Tpybonposoaa lll, cpeaa - ras, rpynna cpeapbl 1 cornacHo EN 13480-1.

2. Mpu noctaBke 3aKasumK YKas3biBaeT, MO KakKMM HOPMaM OCYLLEeCTBAAETCA M3roToBreHWe TpybonpoBoga (M/MAn Ux 31eMeHTOB) U COrIacoBbIBaeT 3TOT BONPOC C

MHCNEKTUPYIOWNMN OpraHamu.

3. Obbem MCMbITaHUA OTHOCUTCA K KOJbLEBbIM, YI/I0BbIM LUBAaM METOAOM paauvorpadum uam ynbTpasByKoBOM AedeKTOCKONUW AN rpynnbl Yr1epoaucTbiX W
HM3KOJIErMPOBaHHbIX, MAaPraHLLOBUCTbIX U KPEMHEMAPTrAHLOBUCTbIX CTaNnewn.
4. Bakyym o603HauaeTcs Kak ocTaTouyHoe aasneHune, MMa.
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CpaBHuMTenbHan Tabanua TpeboBaHNit pa3genos (noapasaenos) HacToALWEro cTaHAapTa, ctaHaapTa EBpocotosa EN

13480 n Anpektusbl 97/23/EC

Tabnunua ZA.2

Pasaenbl/nogpasaensi
HaCTOALLEro cTaHAapTa

Oupektnea 97/23/EC [2]

EN 13480
ASME B 31.3 [25]

CopepaHune

Paspen 0, nogpasaensi 1.2; 1.4;
1.5

MyHKT 2.1.2, cTaTbA 3

EN 13480-1 [4],
naparpa¢ 1

O6nacTb NpUMeHeHUs

Paszpen 0

Maparpad 2

EN 13480-1 [4],
naparpa¢ 3

TepmuHbl 1 onNpeaeneHun

Pasgen 5, Tabanua 5.1, rpynnbl
Cpep' “A“' "B"' ||BI|
MyHKT 12.3.5, Tabnunua 12.3

Cratba 3, nyHKT 1.3;
Cratba 9, NyHKT 2.1

EN 13480-1 [4],
naparpa¢ 4

EN 13480-5 [23],
Tabnuua 8.2-1

Knaccudmkauus
TpybonpoBoaos, 06bem
HepaspyLwatoLLero KOHTPoA

Pasgen 6, nogpasgensbi 6.1; 6.2;
6.3;6.4;6.5

MpunoxkeHune 7,
naparpa¢ 2

EN 13480-3 [26],
NyHKTbl 6.1; 6.2; 6.3;
6.4

Obuwue TpeboBaHUA K
KOHCTPYKLMMU

Pasgen 7, nogpasgenst 7.1.1;
7.1.2;7.1.3;7.1.4;7.2;7.3;7.4;
7.5;7.6

MpunoxkeHue 1,
naparpad 4, nyHKTbl 4.1;
4.2;4.3; 6, pasgen B.2

EN 13480-2 [27],
nNyHKTbl 3; 4; 5

MpnmeHeHWe matepnanos, B
ToM vncne no ASME, EN

Paspen 9, nogpasaensi 9.1; 9.2;
9.3;9.4;9.5

MpunoxkeHue 1,
naparpa¢ 4.2;7.1;7.1.2

EN 13480-3 [26]
naparpa¢ 4.2; 4.2.5;
4.2.3.4;4.2.3.5

PacueTbl Ha NPOYHOCTb,
AonyCKaemMble HanpAXeHnA

Pasgen 10, nogpasgenst 10.1;
10.2; 10.6

MpunoxkeHwue 1,
naparpa¢ 6

EN 13480-2 [27],
naparpad 4.3

YcTpoiicTBo TpybonposoLoB

Pasgen 10.7

MpunoxkeHue 1,
naparpad 6, d)

EN 13480-3 [26],
naparpa¢ 4.2.4.5

TpeboBaHMA K CHUNKEHUNIO
BMbpauum

Pasgen 13, nogpasgenst 13.2;
13.3

MpunoxeHwue 1,
naparpad 7.3; 7.4

EN 13480-5 [23],
naparpadsbl 9.3.2.2;
9.3.3;9.34

Mmapasnnyeckme u

nHeBMaTn4yecCKmne ncnbltTaHnA

Bubnunorpadus

(1]

(2]

(3]

(4]

TexHMyecknn pernameHT TamoxKeHHoro cotosa "O 6e3onacHocT 060pyAoBaHUA, paboTatoliero nog
n36bITOYHbIM AasneHnem" (TP TC 032/2013)

EBponeiickan aMpeKkTMBa Ha obopyaoBaHue, paboTtawliee noa aasneHnem (PED - Pressure Equipment
Directive) 97/23/EC BcTynuna B cuay 29 Hosbpsa 1999 r.

EN 1333-2006 Flanges and their joints. Pipework components. Definition and selection of PN (®naHubi 1 nx
CTbIKM. KOMNOHEeHTbI TpybonpoBogHbIx cuctem. OnpeaeneHune u Bbibop ctaHgapTHoro PN)

EN 13480-1 Metallic industrial piping. Part 1: General (Tpy6onpoBobl NPOMbILLAEHHbIE METAN/IUYECKUE.

YacTtb 1. O6LiMe NonoxKeHus)
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(5]

(6]

(7]
(8]

(9]

(10]

(11]

(12]

[13]

(14]

[15]

[16]

(17]

(18]

[19]

[20]

[21]

[22]

(23]

[24]

FOCT P 54432-
2011

FOCT P 52376-
05

ASME B 16.5

CHuM 23-01-
99*

[OCT P 52630-
2012

FOCT P 53672-
2009

FOCT P 53402-
2009

FOCT P 54808-
2011

CHuM 2.09.03-
85

CHwuIT 11-89-
80*

®naHUbl apmaTypbl, coegmMHUTENbHbIX YacTelt n Tpybonposogos Ha PN ot 0,1 ao 20,0 MMa.
KoHcTpyKumA, pasmepbl M 06wme TexHnyeckue TpebosaHms

MpoKNaZKM CNMpanbHO-HAaBUTbIE TEPMOCTOMKME. TuMbl. OCHOBHbIE pa3mepbl

Pipe flanges and flanged fittings

CTpOMTe}'I bHaA KIMMaTON0InA

Cocyabl v annapathbl CTainbHble cBapHble. ObLIMe TeXHUYECKMUe ycnoBuma

ApmaTypa TpybonposogHan. O6wme TpeboBaHns 6e3onacHOCTH

ApmaTypa TpybonpoBoaHan. MeToabl KOHTPOASA U UCTIbITAHUIA

Apmatypa TpybonposogHasa. Hopmbl repmeTUYyHOCTM 3aTBOPOB

CoopyrKeHWA NPOMBbILLNEHHbIX NPeANPUATUIA

leHepanbHble MJaHbl MPOMbIW/EHHbIX NPeanPUATUIA. AKTyanusmMpoBaHHaa pegakums CIl
18.13330.2011

MupkuH A.3., YcuHblu B.B. Tpy6onpoBoaHble cUCTEMbI: CPaBoYHMK. M., Xumua, 1991

FOCT P M3K
60079-30-1-
2009

FOCT P M3K
60079-30-2-
2009

CHwu1I 2.03.11-
85

FOCT P 53383-
2009

FOCT P 54157-
2010

FOCT P 52627-
2006

FOCT P UCO

10816-3-99

EN 13480-5

EN 13480-4

B3pbiBoONacHble cpeabl. PE3NCTUBHLIN pacnpeaenunTenbHblli 31eKTpoHarpesaTens. Yacts 30-
1. O6wue TexHMYecKne TpeboBaHMA U METOAbI UCMbITAHMUI

B3pbliBoonacHble cpeabl. Pe3ancTusHbIN pacnpeaenvTtenbHbl 31eKTpoHarpesaTenb. Yactb 30-
2. PyKoBOACTBO MO NPOEKTUPOBAHMIO, YCTAHOBKE U TEXHUYECKOMY 06CNYKMBaHUIO

3aLmMTa CTPOUTENbHbIX KOHCTPYKLUIA OT KOPPO3nmn

Tpy6bl cTanbHble HeclwoBHble ropavesedopmmpoBaHHble. TEXHUYECKME YC0BUSA

Tpybbl cTanbHble NPOGUIbHBIE A1 METAINIOKOHCTPYKLMI. TEXHUYECKME YCI0BUSA

BonTbl, BUHTBI M WNWUAbKK. MexaHUYeCcKne CBOMCTBA U MeToAbl MCNbITaHWUM

Bubpauma. KoHTpO/Ab COCTOAHMA MAWWH MO pe3yabTaTam M3MepeHuin Bubpauuu Ha
HeBpalatowmxca vactax. Yactb 3. MNpomblwaeHHble MAWWHbI HOMWHANIbHOW MOLLHOCTbIO
6onee 15 KBT 1 HOMUMHaNbLHOMN CKOPOCTbIO OT 120 A0 15000 MuH?.

Metallic industrial piping. Part 5: Inspection and testing (MeTannnyeckme npombilAEHHbIE
Tpybonposoabl. YacTb 5. KOHTPOb 1 UCMbITaHMA)

Metallic industrial piping. Part 4: Fabrication and installation
npoMmbiLlNeHHble MeTannndeckue. Yactb 4. U3rotoBneHne U MOHTa)

(Tpybonposoabl
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[25] ASME B 31.3- Process piping
2008

[26] EN 13480-3 Metallic industrial piping. Part 3: Design and calculation (MeTannnyeckme npombiWwaeHHbIe
TpybonpoBoabl. YacTtb 3. MpoeKT 1 pacyeT)

[27] EN 13480-2 Metallic industrial piping. Part 2: Materials (Tpyb6onpoBobl NpOMbILLNEHHbIE MeTaNnYecKkue.
YacTb 2. Matepuansl)

NG 142



B Ha4asi0

2Ty aT=T T = PPN 2

B paboTe npuHumanu yyactue: CenesHes .M. (PeaepanbHas cnyxba No 3KONOTMYECKOMY, TEXHONOTUYECKOMY U
aToMHoMy Haaszopy), MupkuH A.3., Kabo /1.P., Marannd B.A., Kyankos A.B., YcuHbw B.B., KopenbwrTeitH /1.6. (000
"HTN Tpybonposoga'"), CamoxuH HO.H., Tonkayes H.H. (OAO "BHUKTUHedTEXMMOBOpYyaoBaHue", pasaens 13, 14, ...2

Mpwunoxenue K), boyapos A.H. (OAO "BHUNHEDTEMALL", pasgenbl 7, 12, MpunoxkeHue A, B), XapuH M.A. (OAO
"HUMXUMMALL", pasaensbl 7, 12, Npunoxkerue A), KysHeyos A.M. (OAO "NpkyTckHUMXUMMALL", pasaensi 7, 12,
noapasgensi 6.7, 11.4, Npunoxenue A, T, A, 1), Tapacbes H0.U., AyHaesckuii C.H. (3A0 "HN® "LIKBA", pa3gen §, ....3

Mpunoxenue H), 3A0 "MeTpoxum NHKRMHUPUHT" (pa3gen 12, NpunoxkeHune b), XpeHkos H.H. (TK "CCT", nyHKT

R - 200 T ) OO PP SOPRO 4
1. OBNACTD MPUMEHEHM ... uvveeeeeiteeeeeeittreeeeittreeeaasseeeeaassseesaassseeasassssseaassssessassssessssssssesasssssssanssssssanssssesasssssessnssesessnssseees 4
2. HOPMATUIBHDBIE COBITKM 1uuuuuuiuiiinununinnnennnnannnnnnnnnnnnnnnsnnnnnsnnnsssssnssnnsnsnsnsnsnsnsnsssnsnsnsnsnsnsssnsssssssssssssssnsnssssssssssssssnssnsnsnsnnnn 4
3. TepMUHbI, ONPEAENEHMA N COKPALLLEHMEA...ceeieieeeeeeeieieeeeeeeeeeeeeeeeeeeeeeeeeaeeeaeateeaaaeaeeeaeeeeeeeeteeeeeeeeaeeeeeeeseseeeeeeeeeasaeeeeeeeeens 8
4. OCHOBHbIE NOJIOXKEHMA U pacyeTHble NapameTPbl ANA MPOEKTUPOBAHMA ......eueeveerrrrrrrerrrrrrrrererererererererererererererene 10
5. KNaCCUDUKALMA TPYOOTPOBOOB .. .eeeuvveeeeeutrieeeeitieeeeaitteeeeaasseeesaassssesaassasasaastasessassssassassesessassssessasessesasesessssesassns 11
Yoo L e [NTZE e o)V To o To )=o) (o] J RSP 12
6. Tpeb0oBaHMA K KOHCTPYKLMMN TPYDOTPOBOLOB ......vvveeeerireeeetreeeeaiteeeeeaassesesaasseeesaassesassassssessassssessasseseesasssessssesassnns 14

a - 6e3 ykpenneHus; 6 - C MTOMOLLbIO TPOMHUNKA; B - YKPENIEHHOE LWTYLEPOM U HAaKNAAKOW; T - YKPEN/IeHHOe
HaKNaOKoM; A4 - YKpenaeHHoe WTYLEepom; e - KpecToobpasHOoe; X - HaKNOHHaA Bpe3Ka 6e3 yKpenneHus; 3 -

HAK/IOHHAA BPE3Ka C YKPEMNIEHUEM LUTYLLEPOM M HAKNMALKOM.ceeieiurieeeeriieeeeniieeesaieeeessseeeessseeesssseeessssenessssseeessssens 16
MWHUMaNbHAA A4JANHA CBOBOAHOTO MPAMOTO YUHACTK «uvveeerrrrereriirrereesisreeeesisseeeessssessesssseessssssessessseesessssessssssseessssssens 19
7. TpeboBaHMA K MATEPUANAM N NMONYPAOPUKATAM ...eeiircriieeiiiiieeeiitiieeesiteeeesstteeeessteeeesssseeeessssteeesssstseeessssesessssesessns 19
8. TpeboBaHUA K TPYOOMPOBOAHOM GPMATYPE ..veeeeecrreeeeeirieeeeeirreeeeaasteeeesassesasaassssessassesassasssessassssessassssesssssssssssssesassans 21
9. OCHOBbI pacyeTa TEXHOIOrMYECKUX TPYOONPOBOAOB Ha MPOUYHOCTb U BUBPALMIO ..ovvveeeieeevieecereeeieeeeieeevee e 24
10. TpeboBaHMA K YCTPONCTBY TPYOOMPOBOLOB .....veeeeiuriieeeirieeeeiitreeeeasreeeeaisseeeeaasseeesaassasesasssesseessssnseessssssssnsessesansens 24
HOMWHANBbHBIE ANAMETPDI LUTYLLEPOB-KAPMAHOB ....evvvtvrrrrererererererereaeresesesesestsssesesesssssesesessssssssssssnesememeeee.————.—————————.. 29
YD1 T = i o ) PP PP P PP P PP PP PP PO PPPPPPPPPPPPPRt 29
HoMunHanbHble gUaMeTpbl APEHANKHbIX LUTYLEPOB U 3aNOPHOM APMATYPDI ..vveierrirreerriirreeesireeesssreeesssseeesssiseeessnsens 29
B MIMZIZIMIMIETIDAX 1vvvttveueteeeeereteeeeeeeeeeeseseseeesssesessesseseessessessssssssssssnssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsssssssnsnnssnnsnnnnnnnns 29
HoMuHabHbIE AUAMETPbI APEHAMKHDBIX LUTYLLEPOB .eeeeuvreeeeiurreeesiureeesasreeesssseeessssseeessssseeesasssesesssssenesssssesessssenesssnens 30
YD1 Y= i o ) PP P PP PP PP PPPPPPPPPPPPPPPRE 30
HOMWHANBbHBIN ANAMET OOBOLHDBIX JIMHMM ...veeeeeireeeeiireeeeiiteeeeiiureeeessseesessssaseessssessssssssesssssssesssssssesesssssesssssssessssnsens 31
B MUZIZIIMIETIDAX vvvteteeeeieeereeeeeeeeeeeseeseseseeesseeeesnsssesnsssnsesssssnsssssssnsssssssssssssssnsssssnssssssssssssssssssssssssssssssssssnsssssnnssnnsssnsnnnnnnnns 31
11. TpebOoBaHMA K MOHTAMKY TPYOOMPOBOMOB. ... ..uvvieeeitrieeeitreeeeaitreeeeasreeeeaisseeaeaassesesaasseseeeasssseasssesesssssssssssssssesasens 37
OTKNOHEHME OT NepneHAUKYAAPHOCTU K OCU YNNOTHUTENBHOM NOBEPXHOCTU PAAHLA «.vevereeriieerreenieeerireesireenaeeas 38
DL = i o ) PP P PP PP PP POPPPPPPPPPPPPPRE 38
12. TpeboBaHMA K CBAPKE U TEPMUUECKOM OBPABOTKE ...coceeiiiieiiiiieeeiiieeeecttee e e eeitteeeeeateeeeeeateeeeeabaeeeeenseeaeenaseeeesensens 41
HopMmbl fonycKaeMbix CMELLLEHUI KPOMOK Mpu cO0pKe NoNepeUHbIX CTBIKOBBIX COEAMHEHUM ....vveeerrvieeeerreeeeennee 43
B MUZIZIMIIETIDAX evevettieieeeeeeeeeeeeeeesseseeeseseessesseseesseseseesssssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsssssssssnsssnsssnnnnnnns 43
Q = CKOC € BHELLHEM CTOPOHDI .uuvvieeiiiieeeeetteeeeetreeeeasseeesassesessssssesassssessassasesssssssesssssssessnsssssssnssssesssssssssnsesesssssesessnns 44
6 - CKOC C BHYTPEHHEM CTOPOHDI 1eeeeutiieeietieeeeetteeeeaetteeesaasseeeeaasseesssassssessassesessnssssesssssssessnssssessssssssssnsssssssssssssssssesessnns 44

NG 143



B - CKOC C BHYTPEHHEM N C BHELUHEM CTOPOH .uvtteeiiurieeersreeeessreeesssseeesssseesesssseesssssseessssssesssssssessssssseesssssseesssssssessssssens 44
I - COBANHEHME DE3 CKOCA KPOMOK ...uuuurrirereeeeeeiaissreeeeeeesessassseseesaesssaassssssssesssssassssssssssssssssssssssesssssssasssssssesssssnsnsssseses 44

OueHKa KayecTBa CBapHbIX coegnHeHul TpybonpoBoAoB No pe3ynbTaTaM Pagmorpadpuyeckoro KOHTPOA B
3aBMCMMOCTM OT Pa3mMepoB 06 BEMHBIX AEDEKTOB (BKAHOUEHMM, TTOP) ..veerrrieereeerreeereeeitreesereeesrneesseesseeessseesssseessses 46

Va1 T = i o ) PP P PP PP PPPOPPPPPPPPPPPPPRE 46

O6beM KOHTPO/IA CBAPHbIX COEAUHEHWUIN YIbTPA3BYKOBbIM UM paamorpadpuyeckum metogom B NPOL,EHTax OT
061Lero Yncna CBapeHHbIX KaXKabiM CBaPLLMKOM (HO HE MEHEE OAHOIO) COCANHEHUM ....ccveeeeueeecreeereeeeireeeereeennen 48

OueHKa KayectBa CBapHbIX coeauHeHnn TpybonpoBoAos No pesyabTatam paamorpadmuyeckoro KOHTPOA B

33aBMCMMOCTM OT BEJIMYUHDBI U NPOTAKEHHOCTU MIOCKUX LEPDEKTOB .eeeeirrrrrerrirrreerrirrreeesarrreessasteeesssseeesssseesssssseeessans 48
OueHKa KayecTBa CBAPHbIX COEANHEHMM MO TBEPIOCTU .eeeruveerrreerureerareeeneeesisessnseessssesessesessessssaeessessssessssesssesssseees 51
Jonyctumble pasmepbl BbIGOPKM Nocne yaaneHmsa AedeKToB B CBAPHbIX LWBAX TPYOOMPOBOAOB ....c.vvervveeecveeenieeenns 51
YMUCNIO KOHTPOIBHBIX CBAPHBIX COBLMHEHMM. .. eeeeeurreeeietieeeeatteeeestteeesssteeessseessssseeessssseessssseesssssssesesssssesssssssesesssens 52
MWHUMaNbHbIE HOPMbI MEXAHUYECKMUX CBOMCTB CBAPHDBIX COBLMHEHMM oevuvrireeiiieeeeeiieeeesirreeesnsreeessssseeessssseessssnsens 53
13. TpeboBaHMA K UCMbITAaHUIO U NPUEMKE CMOHTUPOBAHHDBIX TPYOOMPOBOAOB . .uveieeerieeerirreeeeirreeeesreeeeesreeeesnanees 54
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