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HaCTOﬂLI.I,I/IVI CTaHOapT yCTaHaBnnBaeT OCHOBHblE TEXHNYECKNE TpeﬁoBava K TEXHONOIrn4yecknm
Tpybonposoaam: ycnoemus Beibopa 1 npumeHeHus Tpy6, Aetanein TpybonpoBoaoB, apMaTypbl 1
OCHOBHbIX MaTepuranoB ANna nX N3arotoBieHNsA, a Takxe Tpe6OBaHVIFI K cBapke n
TepMoobpaboTke, pasmelieHuo TpybonpoBo4OB, YCIOBMSIM HOPMabHOM 3KCMnyaTaumu,



cobofeHre KOTOpbIX 06513aTENbHO ANS NPELNPUS TUIA, IMEIOLLMX MOAKOHTPObHbIE
HaA30PHbIM OpraHam NPoU3BOLCTEA.

HacToswwin ctaHgapT npegHasHavyeH ons crneunanucTos, OCYLWEeCTBASIOWMX NPOEKTUpoBaHme,
CTPOVTENBCTBO, PEKOHCTPYKLMIO 1 3KCMyaTaumio TpybonpoBoLoB B
HedpTenepepabaTbiBalOWEN, XMMUYECKOW, HED TEXUMNYECKOM, HEQD TSHOW, FA30BOM 1 APYrUX
CMeXHbIX 0TPaCAX NPOMBbILWIEHHOCTW.

B pabote npuHmumanu yyactume: Cenesnes I'.M. (PenepanbHas cnyx6ba no akonormyeckomy,
TEXHONIOrMYECKOMY U aTOMHOMY Haasopy), MupknH A.3., Kabo J1.P., Maranug B.4., Kynvkos
A.B., YcuHbuw B.B., KopenbwreitH J1.B. (OO0 "HTM Tpybonposon"), CamoxuH KO.H., Tonkauyes
H.H. (OAO "BHUKTUHedp TexnmobopynosaHue", pasaensl 13, 14, npunoxenue K), boyapos
AH. (OCAO "BHUMHE®TEMALW", pasgensl 7, 12, npunoxenus A, B), XapuH IM.A. (OAO
"HUMXUMMAL", pazgensl 7, 12, npunoxeHue A), KyaHeuos A.M. (OAO
"pkyTckHUMXUMMAL", pasgensl 7, 12, nogpasaens 6.7, 11.4, npunoxenus A, I, 1, 1),
Tapacbes [0.W., Oynaesckuin C.H. (3A0 "HIN® "UKBA", paspen 8, npunoxeHue H), BAO
"MeTtpoxum UHxmHnpuHr" (pasgen 12, npunoxexune B), Xpernkos H.H. (K "CCT", nyHkT
10.8.11).

HacToswwin ctaHpapT yunTtbiBaeT TpeboBaHMs TEXHUYECKOro pernamenTa [1] v anpekTussbl [2].

1 ObnacTb NnpnMeHeHus

1.1 HacTtoslwmii cTaHAapT ycTaHasnvBaeT TpeboBaHMs K NPOEKTUPOBAHMIO, YCTPOMCTBY,
M3rOTOB/IEHUIO, UCTILITAHMIO, MOHTAXY, SKCnyaTaumy TpybonpoBOAOB TEXHONOrMYECKUX
CTanbHbIX, NPefHa3HaYeHHbIX A1 TPAHCNOPTUPOBAHMSA B Npeaenax npoMbillIeHHbIX
NPeanpuUATUAN XMMUYECKO, HED TEXMMUYECKOI, HEP TAHO, Hedp TenepepabaTbiBarower,
rasonepepabaTblBatolein U APYrmx CMeXHbIX MOTEHUMANbHO OMNaCHbIX OTpacnei
MPOMbILWNEHHOCTY ra3o06pasHbIX, NapoobpasHbIX U XUAKWUX CPEL, C PaCYeTHLIM AABNEHVNEM A0
320 MMMa BkntounTENBHO 1 BaKyyMOM He Huxe 665 MNa (5 MM pT.CcT.) Npy Temnepatype cpegpbl OT
mMuHyc 196°C no nntoc 700°C.

K TpybonpoBonam TEXHONOrMYECKM OTHOCATCS TPy6onNpoBoAbl B Npefenax NpoMbIWIEHHbIX
NPeanpusaTAR, NO KOTOPLIM TPAHCMOPTUPYETCS Chipbe, MONyabpukaThl 1 FOTOBbLIE MPOLYKTHI,
nap, Bo4a, TOM/MBO, PeareHTbl 1 Apyrvie BelwecTsa, obecneynsanlume BeaeHne
TEXHONOTMYECKOro npoLiecca v akcnyataumio o6opynoBaHus, a TakXe MexX3aBoLcKMe
Tpyb6onpoBoAbl, Haxoaswmecst Ha 6anaHce NPeanpuaTUs.

MpumeyaHue - Haps oy ¢ TepMUHOM "Tpy6ONpPOBOL TEXHONOTMYECKMIA" MOXET NPUMEHSTHCS
TepMuH "Tpybonposon”.

1.2 HacTtoswwin cTaHaapT He B MOMHOW Mepe pacnpoCcTpaHAeTCs Ha aKcnyaTaumio, KOHTPO b,
MPOBEPKY UCMbITAHNS, TEXHNYECKOE 0BCNYXMBAHUE N PEMOHT TPYOOMNPOBOAHbLIX CUCTEM,
BBEAEHHbIX B 3kcnnyaTtauumio. MonoxeHns HacTosWero ctaHaapTa MOXHO NPUMEHSATb ANs
ykasaHHbIx Leneir. OnHaKo B 3TUX Clyyasix, BOSMOXHO, NoTpebyeTcs NpuHNMaTh BO BHUMAHWE
aKcnnyataumoHHble gokymeHTbl no FOCT 2.601, a Takxe Apyrme HopMaTUBHbIE LOKYMEHTbI
(HA).

1.3 Hapsay ¢ HacTosWMM CTaHAapTOM Npu NPOeKTUPOBaHNN, CTPOUTENBLCTBE 1 3KCrayaTaumm
TexHo/ornyeckmx Tpyo6onpoBoAOB CleayeT pyKOBOACTBOBATLCS TEXHUYECKMMI PErIaMeHTaMmu,
ME>XTOCyLapCTBEHHBIMU, HALUMOHAIbHBIMU 1 APYT UMK CTAHAAPTaMK1, CTPOUTENbHBIMY HOpMamm
¥ NpaBuiamu, LOKYMeHTaMy Ha30PHbIX OPraHoB, paspaboTaHHbIMK LS CNELMG NYECKX
npou3BoAcTB. Mpy 3TOM credyeT yunTtbiBaTh TPeOOBAHUS NMOXAPOB3PbIBOOE30NacHOCTH,
NPOU3BOACTBEHHOW CaHUTaPWM 1 OXpaHbl TPYLa, N3N0XEHHbIe B cooTBeTCTBYOWMX H .

1.4 HacTosiwmii cTaHAapT He pacrnpocTpaHsaeTcs Ha TpybonpoBoabl:

- MarucTpanbHble (ra3onpoBoAbl, HeP TENPOBOAbLI M MPOAYKTONPOBOLbI);
- 3NeKTPOCTaHUMM, KOTEeNbHbIX, WaxXT;

- TENOBbIX CETEN, MMHWI BOLOCHAOXEHNS 1 KaHan3aumu;

- 0co60ro HasHayeHus (MepPeLBUXHbIX arperaToB, CMa304HbIX CUCTEM, SIBSIHOLWMXCS
HEOTbEMIIEMOI YacTbto 060PYLOBaHNS, U T.4.);

- TOMN/IMBHOIO rasa, Ha KOTopble pacrnpocTpaHaeTcsa OeNCTBME NpaBun Ha CUCTEMbI
rasopacnpeneneHusa n ra30n0Tpe6neH|/|9|;

- Takxe Tpy6bl, TPYOKM, TPyBUaTLIE KONNEKTOPDI, NEPEMBIYKM NEYEN C OFHEBBIM HarpPeBoOM,
HaxoA4swWMecs BHyTPK Koprnyca neuu;



- 3HepreTuyeckme 06Bs304HbIE TPYOONPOBOLbLI KOTNIOB, KOTOPbIE PErNaMeHTUPYTCS
npaBunamMm Ha TpybonpoBoAbl Napa 1 ropsiyeii BOLbI.

1.5 OpraHusaums, ocylecTBAsioWas akenayataumo Tpybonposoaa (Bnanenew Tpy6onposona),
HeceT OTBETCTBEHHOCTb 3a NPaBUIbHYIO 1 6e30nacHyto akcnnyaTauuio Tpybonposoaa,
KOHTPO/b 3a ero paboToin, 3a CBOEBPEMEHHOCTH M Ka4eCTBO NPOBELEHNS| TEXHUYECKOro
06CnyXMBaHUS U PEMOHTA, @ TaKXXe 3a COrlacoBaHne C aBTOPOM NPOEKTa BCEX N3MEHEHN,
BHOCUMbIX B 06 bEKT 11 B MPOEKTHY0 LOKYMEHTaLMIO.

2 HopMaTuBHbIE CCbINIKUN

B HacToswem CTaHOoapTe ncnosib3oBaHbl HOPMATUBHbIE CCbINTIKM HA cneaytouwmne
MeXrocynapCTtBeHHble CTaHOapThl:

FOCT 2.104-2006 EnnHas cuctema KOHCTPYKTOPCKOM foKyMeHTauun. OCHOBHblE HAANUCU

FOCT 2.601-2013 EnouHas cuctema KOHCTPYKTOPCKOM AOKYMEHTaUMW. OKCnnyaTaunoHHble
LLOKYMEHTHI

FOCT 9.014-78 EnnHas cuctema 3awmTbl OT KOppo3um u ctapeHns. BpemeHnHas
NPOTMBOKOPPO3MOHHAS 3awmTa usgenuii. Obwme TpeboBaHms

FOCT 12.1.004-91 Cuctema ctaHnapToB 6e3onacHocTu Tpyaa. MNoxapHas 6e3onacHoCTb.
Ob6wwme TpeboBaHus

FOCT 12.1.005-88 Cuctema ctaHaapToB 6esonacHocTv Tpyaa. Obwme caHnTapHo-
rurneHnyeckme TpeboBaHns K Bo3nyxy paboyeit 30Hbl

FOCT 12.1.007-76 Cuctema cTaHaapTos 6esonacHocTy Tpyna. BpenHble BewecTsa.
Knaccugomkauus n obwme TpebosaHus 6e3onacHOCTM

FOCT 12.1.044-89 Cuctema ctaHgapToB 6e3onacHocTu Tpyaa. MoxapoB3pbiBOONACHOCTb
BELLECTB 1 MaTepmanos. HomeHknatypa nokasaTtenei n Metoabl UX onpeneneHns

FOCT 12.2.085-2002 Cocynbl, paboTatowme nog, nasneHmeM. KnanaHol npenoxpaHnTenbHble.
TpeboBaHns 6e30MacHOCTH

FOCT 21.110-2013 Cuctema NpoekTHON foKyMeHTauun ans ctpoutenbctea. Cneundukaums
obopynoBaHMS U3Lennii u MaTeprnanos

FOCT 356-80 ApmaTypa v geTtanu TpybonpoeooB. JlaBneHusi HOMUHabHble, NPO6HbIE U
paboume. Psiobl

FOCT 380-2005 Ctanb yrnepoanctasi 06blkHOBEHHOro kadecTsa. Mapku
FOCT 481-80 MapoHWT 1 Npoknamnky n3 Hero. TeXHUYECKNE YCNOBUS

FOCT 550-75 Tpy6bl cTanbHble HeclwoBHble ANs HedpTenepepabaTtbiBatowei 1
Hep TeX1MMYECKON MPOMBILNEHHOCTU. TeXHUYeCcKre yCnoBus

FOCT 977-88 OTnuBku ctanbHble. ObWmMe TEXHUYECKME YCOBUS

FOCT 1050-2013 MeTannonpooykums n3 HenernpoBaHHbIX KOHCTPYKLIMOHHbBIX Ka4E€CTBEHHbIX 1
cneuuanbHbix cTanei. Obwme TeXHUYECKUE YCNOBUS

FOCT 2246-70 NpoBonoka cTtanbHas ceapoyHas. TexHNYecKne ycnosms

FOCT 3262-75 Tpybbl cTanbHble BOAOra3onpoBoAHble. TEXHUYECKUE YCNIOBUS

FOCT 4543-71 lNpokaTt 13 nermpoBaHHO KOHCTPYKLIMOHHOM cTanu. TexHnyeckne ycnosms
FOCT 5457-75 AueTuneH pacTBOPEHHbI 1 ra3006pa3sHbllii TEXHNYECKUIA. TEXHUYECKME YCNOBUS

FOCT 5520-79 Npokat NCTOBOW U3 YrNepoaNCTON, HU3KONErMPOBAHHOM 1 NErMPOBaHHOM
cTanu Ans KOT/0B 1 COCYA0B, paboTaowmx nos AaBneHneM. TeXHUYeCKMe yCnoBus

FOCT 5583-78 (MCO 2046-73) Kncnopo razoobpasHblit TEXHUYECKWIA U MeOULIMHCKUIA.
TexHuyeckne ycnosusi

FOCT 5632-2014 JlermpoBaHHbIe HepXXaBetowwme cTanu 1 crnnasbl KOPPO3MOHHO-CTOKME,
XapOoCTONKMNE 1 XaponpoyHble. Mapku

FOCT 5949-75 Ctanb copToBast 1 kKanubposaHHas KOPPO3NOHHO-CTOMKAS, XapoCcTonkas v



xaponpoyHas. TexHudeckre ycnosus

FOCT 6032-2003 (MCO 3651-1:1998, NCO 3651-2:1998) Ctann n cnnasbl KOPPO3MOHHO-
cToiikme. MeToabl UICNbITAHUS HA CTOMKOCTb K MEXKPUCTaNNMTHOR KOPPOo3uu

FOCT 6996-66 (MCO 4136-89, NCO 5173-81, NCO 5177-81) CeapHble coeamHeHus. Metoael
onpeneneHns MexaHM4yeckux CBOMNCTB

FOCT 7512-82 KoHTponb Hepaapywatowmii. CoenmHeHusi ceapHble. Pagnnorpadpuyeckuii
MeTon

FOCT 8050-85 [iByokuchb yrnepona razoobpasHas u xuakas. TexHuyeckue ycnoemsi

FOCT 8479-70 MOKOBKM N3 KOHCTPYKLMOHHO YT nepoancToi 1 nermpoBaHHoi ctann. Obwue
TEXHUYeCcKue ycnosms

FOCT 8696-74 Tpybbl cTanbHble 9NEKTPOCBAPHbIE CO CMMPANbHBIM WBOM 0BLWEro Ha3HaYeHus.
TexHunyeckne TpeboBaHus

FOCT 8731-74 Tpybbl cTanbHble 6eClloBHbIE ropsiyeaeddopMUPOBaHHbIe. TexHuyeckme
TpeboBaHus

FOCT 8733-74 Tpybbl cTanbHble 6eCIOBHBLIE XONOAHOAEDOPMUPOBAHHBIE 1
TennogedopmMmnpoBaHHble. TexHMYeckne ycnosus

FOCT 9087-81 d niocbl cBApOYHblE NnasneHble. TEXHUYECKNE YCNOBMS

FOCT 9399-81 ®naHubl cTanbHble pe3bboBble Ha 20-100 MIMa (200-1000 kre/cwm ).
TexHunyeckne ycnosus

TOCT 9466-75 DnekTpoAabl NOKPbLITbIE METANNNYECKNE ANS PYYHOW AYrOBOWA CBapkm CTanemn un
Hannaeku. Knaccudvkaumst n obiime TexHUYeckme ycnosus

FOCT 9467-75 SnekTpoabl MOKPbITbIe METanInyeckme Ana py4yHor AyroBoi CBapku
KOHCTPYKUMOHHbBIX 1 TEMOYCTORYMBbLIX CTanei. Tunbl

FOCT 9940-81 Tpy6bl 6ecluoBHbIe ropsiyeaedOpPMUPOBaHHBIE U3 KOPPOIUOHHO-CTONKOR CTanu.
TexHunyeckne ycnosus

FOCT 9941-81 Tpybbl 6eClOBHbIE XONOAHO- 1 TENNOAE(OPMUPOBAHHBIE N3 KOPPO3NOHHO-
CTOWKOW cTanu. TexHn4yecKune ycnosms

FOCT 10052-75 DnekTpoAbl MOKPbITbIE METANANYECKME ANS PYYHOI OyrOBOW CBAPKM
BbICOKONIErMPOBaHHbIX CTanei ¢ 0cobbiMu cBoMCcTBaMM. Tunbl

FOCT 10157-79 AproH razoobpasHsblii 1 XuLkuii. TexHuyeckme ycnosus

FOCT 10493-81 JInH3bl ynnOTHUTENbHbIE XEeCTKMe 1 KoMneHcupytowve Ha 20-100 MIMa (200-
1000 krc/cm ). TexHnyeckne ycnosus

FOCT 10494-80 Wnunbkn ons donaHUEBbIX COEANHEHWIA C NTMH30BbLIM YNOTHEHWEM HA CBbIlE
10 no 100 MIMa (cebiwe 100 go 1000 krc/cm ). TexHuyeckne ycnosmus

FOCT 10495-80 [Maiiku wecTurpaHHble ns o naHuesbix CoegnHeHnii Ha cabiwe 10 go 100
MTMa (100-1000 krc/cm ). TexHuyeckune ycnosus

FOCT 10702-78 NpokaT 13 Ka4eCTBEHHON KOHCTPYKLMOHHOW yr 1epoanNCTON N nernpoBaHHom
cTanu ONns XoNo4HOro BblAABINBAHNS U BbICAOKW. TexHMYeckune ycnosums

FOCT 10705-80 Tpy6bl cTanbHbe 371eKTPOCBaPHbIE. TEXHUYECKUE YCNOBUS
FOCT 10706-76 Tpy6bl CTanbHbIE 3NEKTPOCBAPHbIE MPSIMOLIOBHbIE

FOCT 11068-81 Tpyb6bl 3neKTPOCBapHbIe N3 KOPPO3VOHHO-CTOMKOM cTanu. TexHnyeckme
yCnosus

FOCT 14782-86 KoHTponb Hepaspywatowmin. CoeanHeHns ceapHble. MeToabl yNbTpa3BykoBble

FOCT 16037-80 CoefMHeHNs cBapHble CTanbHbIX Tpy6onpoBonoB. OCHOBHbIE TWMbI,
KOHCTPYKTUBHbIE 3NIEMEHTbI 1 pa3Mepsbl

FOCT 17375-2001 (MCO 3419-81) Letanu Tpybonposoaos HeclwoBHble NpYBapHbIE 13
yrnepoamncTomn n HuskonervposaHHomn ctann. Oteoabl KpyTonsorHytele Tuna 3 D (R okono 1,5
DN). KoHcTpykums



FOCT 17378-2001 (MCO 3419-81) Letanu TpybonpoBoaos HeclwoBHble NprBapHbIe 13
YrnepoauncToi n HU3KonernposaHHow ctanu. Mepexonbl. KOHCTPYKUUS

FOCT 18442-80 KoHTponb Hepaspywatowmii. KanunnsipHele MeToabl. Obwme TpeboBaHms

FOCT 18968-73 NpyTKM 1 NONOCHI U3 KOPPOINOHHO-CTOMKOM 1 XaponpoyYHOi cTanm gns
nonaTok NapoBbixX TypPOUH. TexHuyeckme ycnosus

FOCT 19232-73* CBapka MeTannos nnasneHveM. JledekTbl CBApHbIX COEANHEHWUIA. TEPMUHbI 1
onpegneneHns

* Ha tepputopun Poccuiickoin ®enepaumnn gencteyet TOCT 2601-84 "Ceapka meTannos.
TepMuHbI 1 onNpefeneHns OCHOBHbIX MOHATUIA".

FOCT 19281-2014 MpokaT NOBbIWEHHON NPOYHOCTU. ObLWMe TEXHUYECKME YCNOBUS
FOCT 20072-74 Ctanb Tennoyctonunsas. TexHn4eckme ycnosums

FOCT 20295-85 Tpy6bl cTanbHblE CBapHbIe AN MarmcTpanbHbIX ra3oHed TENPOBOLOB.
TexHunyeckne ycnosus

FOCT 20700-75 BonTbl, WNUbKK, Fraiku u wanbbl Ans dNaHUeBbIX 1 aHKePHbIX COeLNHEHWA,
nPobKKM 1 XOMyTbl C TeMMepaTypoii cpenbl 0T 0 fo 650° C. TexHuyYeckme ycnosus

FOCT 21105-87 KoHTponb Hepaspywatowmin. MarHMToOnopoLLKOBbIA METOL,

FOCT 22790-89* C6opouHble eauHULbI 1 AeTanu Tpybonpoeoaos Ha ¢B. 10 go 100 MIMa (cs.
100 go 1000 krc/cm ). Oblwme TexHUYeckue yCnoBmst

*Ha Tepputopumn Poccuiickoin depepaumnn gericteyet FTOCT P 55599-2013 "CHopoyHble
eOVHWUBI 1 feTany TpybonpoBoaoB Ha AaBneHve cebiwe 10 Ao 100 MMa. Obwwe TexHnYeckne
TpeboBaHus".

FOCT 23055-78 KoHTponb Hepaspywatowuii. CBapka MeTannos nnaeneHueM. Knaccugumkaums
CBapHbIX COEVHEHW NO pe3ybTaTaM pannorpagmyeckoro KOHTPons

FOCT 23304-78 BonTbl, WNnbkK, rakku 1 warbbl NS g naHUeBbIX COeANHEHUI aTOMHbIX
SHepreTnYeckrx ycTaHoBoK. TexHnyeckme TpebosaHus. Mpuemka. MeTonbl UCMbITaHWA.
MapknpoBka, ynakoBka, TPaHCNOPTUPOBAHNE U XPaHEHNE

FTOCT 23949-80 SnekTponbl BO/IbGPaMOBbIE CBAPOYHbIE HEMNABAWMECS. TEXHMYECKME
yCnosus

FOCT 25054-81 [NoKOBKM 13 KOPPO3NOHHO-CTOMKMX cTanen u cnnaeos. Oblwme TexHn4yeckue
ycnosus

FOCT 32388-2013 TpybonpoBoabl TEXHONOrMyeckne. Hopmbl U MeToLbl pacyeTa Ha
MPOYHOCTb, BUOPALMIO U CEICMUYECKME BO3OEVCTBUS

MpumeyaHue - Mpu NoNb30BaHUM HACTOSIWMM CTaHLAPTOM LienecoobpasHo NpoBepuTb
[LeCTBME CChINOYHBIX CTAHLAPTOB B MHGPOPMALMOHHOM cucTeMe 0bLLero nonb3oBaHus - Ha
ochuumanbHom cante degepanbHOro areHTCTBa No TEXHUYECKOMY PerynmpoBaHuio 1
MEeTponorun B cetn VIHTEpHeT nnam no eXxerogHo n3gasaeMomMy MHOOPMaLMOHHOMY yKasaTento
"HaumoHanbHble cTaHAapThl", KOTOPbIA ONy6IMKOBAH MO COCTOSIHAIO Ha 1 SIHBaps TEKYLIEro
rofa, v no COOTBETCTBYIOIWMM €XEMECSYHO U3naBaeMbIM MHOPMALIMOHHBIM yKasaTensm,
ony6/IMKOBaHHbIM B TEKYLEM roay. ECnv cCbiNoYHbIA CTaHAapT 3aMeHEH (M3MEHEH), TO NpK
NoNb30BaHNM HACTOSWMM CTAHAAPTOM CleayeT PyKOBOACTBOBATbCS 3aMEHSIOWNM
(n3MeHeHHbIM) cTaHaapTOM. Ecnm cebinoyHbli cTaHaapT OTMeHeH 6e3 3aMeHbI, TO NMONIOXEHNE,
B KOTOPOM JiaHa CCblika Ha Hero, MPUMEHSIeTCs B 4acTu, He 3aTparuealowein 3Ty CCbifkKy.

3 TepMI/IHbI, onpeageneHna n CoKkpaLueHmA

3.1 TepmuHbl 1 onpepeneHunst

B HacToswem CTaHOapTe NnpuMeHeHbl cnenytouwne TepMnHbl C COOTBETCTBYOWNMU
onpeneneHnamm n cokpaleHns:

3.1.1 6nok KoMMyHuKauumii: C6opoyHas eanHMLa, BKIoYarwLwas Tpy6onposoabl, onopsl 1



OMOpPHbIE KOHCTPYKLMW NMOA, HUX, CPEACTBA 3alWNTbl OT BHEWHWX BO3OENCTBUIA 1 Opyrue
ycTponcTBa.

3.1.2 6nok TexHonornuyeckuin: Komnnekc unm cbopoyHas eauHmLa TEXHONOrMYEecKoro
obopynoBaHMsi 3aJaHHOMO YPOBHS 3aBOJICKON rOTOBHOCTM M NMPOU3BOACTBEHHOM
TEXHONOrMYHOCTN, NpefHa3HaYeHHbIe A5 OCYWeCTBAEHNS OCHOBHbIX U BCAOMOraTe bHbIX
TEXHONIOFMYECKUX NpoLeccoB. B cocTas 6/10ka BKNOYAKOTCS MaLUHbI, annapaThbl, NepBUYHbIE
CpefncTBa KOHTPO/IS U ynpaBneHus, TpybonpoBoabl, ONMopHbIe 1 06CyXMBatowWwme KOHCTPYKLUMN,
TEennoBas n3onauus n xmmmnyeckas 3awmTa. bnoku oopmupyotcs, kak npasuno, ons
OCYLECTBNEHUS TENNO0OMEHHbBIX, MACCOOBMEHHbIX, FUAPOANHAMUYECKMX, XUMUNYECKIX,
61onornYeckmx NPOLLECCoB.

3.1.3 paBneHue HoMuHanbHoe; PN: Hanbonbluee n3bbliToYHOE faBneHne Npu TemnepaType
paboueii cpenbl 20° C, BoibpaHHOE U3 CTaHAAPTHOrO psaaa AaBneHuid, npyu KOTOpPoM
obecneunBaeTcs 3aaaHHbI CPOK CNy>X6bl apMaTypbl 1 Aetanei Tpybonposoaa, ¢ y4eTom
BbIBPaHHOrO MaTepuana 1 xapakTepUCTVK MPOYHOCTU, COOTBETCTBYOWMX Temnepatype 20°C.

MpumeyaHue - "D naHubl 1 naHUEBbIE COeLMHEHNS - AeTany TpybonpoBo4oB - onpeaeneHme n
Bbibop PN" [3] onpenensieT PN kak 6ykBeHHOe 0603Ha4YeHne, nocne KoToporo cnenyet
6e3pasmepHoe Yncno. MosicHaWme NyHKThI:

1 Yucno, cnenywouiee nocne PN, He nmeet Pa3MEepPHOCTN N HE MOXET NPUMEHATbLCA B pacyeTax,
€Cnun HeT crneunanbHom OroBOpKM B cTaHOapTe.

2 MakcmmanbHoe fonycTuMoe faBreHne anemMeHTa TpybonpoBoaa 3aBucut ot yucna PN,
mMaTepuana, KOHCTPYKLMM 1 MakCUMasnbHON TemnepaTypbl 3TOr0 anemMeHTa u T1.4.

COO0TBETCTBYHOILME EBPONENICKME PETVOHANBHbBIE CTAHAAPTHI AN 3NEMEHTOB TPYOONPOBOLOB
conepxat TabnuLpl C COOTHOLEHUSMU " aBneHue-TemMnepaTypa"* unu, Kak MUHUMYM, MPasuno,
COrflacHO KOTOPOMY MOXHO paccyMTaTh 3T COOTHOLWEHUS.

* Ons apMaTtypbl 1 feTtanei TpybonpoBoLOB N3 POCCUIACKMX MaTepuUanos - 3To Tabnmupbl,
BktoyeHHble B TOCT 356.

3.1.4 paBneHune npo6Hoe: 136bIToYHOE OaBNeHne, NPy KOTOPOM NMPOBOANTCS UCTbITaHNE
Tpyb6onpoBoAa U Ero 3aNeMEHTOB Ha MPOYHOCTb U NNOoTHOCTb (MIMa, kre/cm ).

3.1.5 paBneHue pabouee; : MakcumanbHoe BHyTpeHHee n3bbITOYHOE NN HapyXHOEe
LlaB/ieHne, BO3HMKatowWee npy HopManbHOM NpoTekaHum paboyero npouecca (MIMa, krc/cm ).

3.1.6 paBneHue pa3pelleHHoe; : MakcMManbHO LONyCTUMOE N36bITOYHOE faBneHue
aneMeHTa TpybonpoBoaa, yCTaHOBNIEHHOE MO Pe3dynbTaTaM OCBUAETENbCTBOBAHUS NN
anarHocTtuposaHms (MIMa, krc/cm ).

3.1.7 paBneHune pacyetHoe; P: [laBneHue, Ha KOTOPOE NPOBOANTCS pacyeT Ha MPOYHOCTb,
onpenensemMoe aBTOpPOM TEXHONOMMYECKON YacTu npoekTa cornacHo 4.6 (Mla, krc/cm ).

3.1.8 petanb Tpy6onpoBoaa (hpacoHHas getanb, PUTUHT): YacTb Tpybonposoaa,
npefHasHavyeHHast Ans COeANHEHUs OTAENbHbIX ero Y4acTKOB C U3MeHeHveM nnu 6e3
N3MEHEHNS HanpaBneHns AN NPOXOLHOro CeYeHns (0TBOA, Nepexon, TPOWHMK, 3arnyLKka,

o naHeu) nmbo kpenneHus Tpybonposoaa (onopa, noasecka, 60T, raika, waiba, npoknanka u
T.0.) U M3rOTOBNIEHHAS U3 MaTeprana o4HON MapKu.

3.1.9 pedbekT NpoTaAXeHHbIN: JedekT npun ynbTpa3sBykoOBOM KOHTPONE, YCNOBHAas
NMPOTSAXEHHOCTb UMW MPUBEAEHHAs NPOTSAXEHHOCTb KOTOPOro NPEBbIWAET 3HAYEHS,
yCTaHOBNEHHbIe 4715 TOYEYHOro gedekra.

3.1.10 pedbekT TOUeyHbIN: JedeKT Npu ynbTPasByKOBOM KOHTPO/E, yCNOBHas
MPOTSAXEHHOCTb KOTOPOro He MPEBbIWAET YCOBHOW NPOTSAXEHHOCTU UCKYCCTBEHHOMO
oTpaxarens nnowanbto, paBHoN NpeaenbHON YyBCTBUTENbHOCTU, U KOTOPbIA BbIMONHEH HA
rnybuHy 3aneraHus necgekra.

3.1.11 pnameTp HOMUHaNbHLIN; DN (AnameTp ycnoBHOro Nnpoxona, HOMMHaNbHbLIA pa3Mep,
YCNOBHbIN guameTp): [NapameTp, nprMeHseMblii Ans TPyOONPOBOAHbBIX CUCTEM B KAYECTBE
XapakTepucTrkn NPNUCoeanNHSEeMbIX YacTen.

MpumeyaHue - HoMMHaNbHbIV OuaMeTp NpubAn3NTENbHO PaBeH BHYTPEHHEMY AMaMeTpy
NPUCOEOVHSIEMOr0 3NIEMEHTA, BbIPaXXeHHOMY B MUNIMMETPAX U COOTBETCTBYIOLLEMY
6nvxarweMy 3HauYeHUIO U3 psaa YACen, NMPUHATLIX B YCTAHOBNEHHOM MNopsiake.



3.1.12 kpecTtoBuHa: CoeanHeHune (PUCYHOK 6.2 €), B KOTOPOM PaccTosiHue MeXy OCsMn
OTBETBNSIEMbIX TPYBONPOBOAOB COCTABNSAET: AN OTBETBNEHW gnameTpom Ao 100 MM - He
MeHee D+50 MM; ons oTBeTBNEHWA AnameTpomM 100 MM 1 6onee - He MeHee D+100 mMMm.

3.1.13 mex6nouHble cBA3MU: HacTb NuHUM Tpy6ONpoBOAa, COEANHSIOWAS TEXHONOMMYecKe
6nokm ¢ 6110KaMn KOMMYHMKaLWIA.

3.1.14 HopmMaTMBHbIN AOKYMeHT; HA: CTtaHpapT, TEXHUYECKUe yCnoBms, CBOA Npasu,
npasuna u T.n.

3.1.15 otBoA;: Hetanb Tpybonposoaa, obecrneunsaiolas U3MeHeHve HanpasneHns noToka
TPaHCMoPTMPYEMOro BellecTBa.

3.1.16 oTBOA, rHYTbINA: OTBOA, N3rOTOBNEHHbIA U3 TPYObI, ¢ pannycom ruba 6onee 1,5 DN.

3.1.17 oTBOA, KPYTOM3OTrHYThIN: OTBO, M3rOTOBNEHHbI M3 Tpybbl ¢ paanycom rnba He Bonee
1,5 DN.

3.1.18 oTBOA, CBapHOWM (CEKTOPHbIN): OTBOL, M3rOTOBNEHHbIN U3 CEKTOPOB TPYObI C
1CMOMb30BaHNEM COOPKU 1 CBAPKU.

3.1.19 otBO A, LUTaMnocBapHom: OTBOS, N3rOTOBNEHHbIA N3 UCTA C UCNONb30BAHNEM
WTaMMNoOBKM 1 CBAPKMU.

3.1.20 nepexon: dacoHHas netanb TpybonpoBoaa, NpenHasHaYeHHas ANns paclupeHust unm
CY>XEHMSi MOTOKA TPAHCMOPTMPYEMOrO BELLECTBA; B 3aBUCMMOCTHM OT cnocoba n3roToBneHus
nepexonbl NoapasnensioTcs Ha 6eclOoBHbIe, BaNnbLOBaHHbIE U NENECTKOBbIE.

3.1.21 nepexop, 6eclUOBHbIN: [1epexo, M3roTOBAEHHbI 13 TPYD MM NMCTOBOro Npokarta
Crnoco6oMm LITaMMOBKMU.

3.1.22 nepexon BanbLOBaHHbIN: [epexon, N3roTOBNEHHLIA U3 NIMCTOBOrO Npokata cnocobom
BaNbLOBKYW C NocnenyoLen cBapkon.

3.1.23 nepexop, nenecTKoBbIi: [epexo, N3roTOBNEHHbIA 13 TPY6 cnocoboM Bbipe3ku Ha
KOHUax Tpyb KnuMHbeB, 06CaaKu UX C HArpPeBoOM U C NOCNenyoWei CBAPKOW.

3.1.24 pasbemHoe coepuHeHune: CoeanHeHre, obecneymBatoLee MEXaHNYECKYI0 MPOYHOCTb 1
repMeTUYHOCTb, B KOTOPOM MexaHn4yeckas MpoYHOCTb AOCTUraeTcs NOCPeACTBOM NPUMEHEHUS
pe3b60BbIX, WANLIOBaHHbLIX, 0TBOPTOBAHHbIX UK G NaHLEBbLIX KOHLIOB TPY6, COEAUHSEMBIX C
nomoLb o pe3bboBbix, baoHETHbIX, ByrefbHbIX U APYrvx aeTanei, a repMeTUYHOCTb -
MPVUMEHEHNEM NPOKNAA0K, FEPMETU3NPYIOWMX KOMMO3ULMIA, 0TOOPTOBAHHbLIX TOPLIOB UK
MexaHunyeckn 06paboTaHHbIX 1 MPUITHAHHBIX APYT K APYTY MOBEPXHOCTENA.

3.1.25 TeMnepatypa cTeHKM ponyckaemas: MakcumanoHas (MMHUManNbHas) Temneparypa
CTEHKM, MPW KOTOPOIA AonyckaeTcst akennyataums Tpybonposoaa.

3.1.26 TeMnepartypa CTeHKU pacyeTHas: TemnepaTypa, Npy KOTOPOW NPUHUMAIOTCS OU3NKO-
MexaHn4Yeckune xapakTepucTuKn, AonycKkaeMble HanpsXXeHns Mmateprana u npoBoANTCS pacyeT
Ha NMPOYHOCTb 3NEMEHTOB TPyBONPOBOLOB.

3.1.27 TexHonormyeckui ysen: KOHCTPYKTMBHO U TEXHONOrMYeCckn 060cob1eHHas YacTb
06bekTa CTPOMTENBCTBA, TEXHNYECKAS FTOTOBHOCTb KOTOPOW NOCNE 3aBepLIEHUSI CTPOUTENbHO-
MOHTaXHbIX paboT No3BossieT aBTOHOMHO, HE3ABWCMO OT FOTOBHOCTU 06 bekTa B LIeNIOM
MPOBOLMTb MyCKOHANAA04Hble paboThl, MHAVBULYANbHbIE NCMbITAHWS 11 KOMIIEKCHOE
onpoboBaHve arperaTos, MEXaHU3MOB U YCTPOWCTB.

3.1.28 TponHKMK: D acoHHas feTtanb TpybonpoBoaa Ans CAUSHUAS UNK LeNeHNs NOTOKOB
TPaHCMoPTMPYEMOro BelecTBa noA yriom ot 45° no 90°; B 3aBUCKMMOCTY OT criocoba
M3roTOBNEHMUS TPOMHUKM NOAPA3AENSIOTCS HA 6ECLIOBHbIE, CBAPHbIE 1 LUTAMMOCBAPHbIE.

3.1.29 TpOMHMK 6€CLUOBHbIN: TPOAHUK, N3rOTOBEHHbIN U3 BeclwoBHON TPyObl cnocobom
ropsiyelt WTamnoBKy NM6o rmapoWTaAMMNOBKN UV U3FOTOBNEHHDIV N3 MOKOBKU UV N3 NNTOM
3aroToBKM.

3.1.30 TPOWHMK cBapHOW: TPOIHKK, N3roTOB/EHHBIN N3 BECLIOBHBLIX UK 3NEKTPOCBapPHbIX TPYO
cnocobom Bpe3ku WTyLepa.

3.1.31 TPOMHMK LUITAaMMNOCBaPHOW: TPOMHWK, N3rOTOBNEHHBIA U3 TMCTOBOMO NpokKaTta crocobom
ropsivyei WTaMnoBky ¢ 0T6OPTOBKOM rOpOBUHBI 1 MOCEeAYyioLe CBapKOA.

3.1.32 Tpy6onpoBoa: CoopyxeHue 13 Tpyb, netanei Tpybonposoa, apMaTypbl, MI0OTHO U



MPOYHO COEAUHEHHBIX MEX Y CoO0W, MpefHa3HayYeHHoe 45t TPaHCMOPTUPOBaHNS!
razoobpasHbIX 1 XWOKMX NPOLYKTOB.

3.1.33 Tpy6onpoBogHas apmatypa (apmatypa): TexHn4eckoe yCcTpoicTBO, ycTaHaBNMBagMoe
Ha TpybonpoBoaax, 060pynOBaHNN U EMKOCTSIX U NpeAHa3HayYeHHoe ONs yNpPaBNeHUsl MOTOKOM
pa6oqe|7| cpenbl noCpencTBoOM N3MEHEHUA Nnowann NpoxXxooHOro ce4eHns.

3.1.34 yyacTok TpybonpoBopaa: YacTb TexHonorunyeckoro Tpybonposoaa, kak npasuno, n3
0[QHOro Matepmana, no KOTOPOMY TPAHCMOPTUPYETCS BELLECTBO MNPV MOCTOSHHbBIX OABNEHUN U
Temnepatype. MNpu onpegenexHnn yyactka Tpybonposoaa B ero rpaHmuax oas ogHoro
HOMWHa/IbHOrO NpPoXoa fOJIXHa ObiTb obecrneyeHa MAEHTUYHOCTb MapOK apMaTypbl,

(o naHueB, OTBOAOB, TPOMHMKOB U T.M.

3.1.35 wryuep: 9nemeHT Tpybbl C OTBEPCTUEM, K KOTOPOMY NpucoeaunHseTca Tpybonposoa,
KOHTPO/IbHO-M3MePUTEbHBIV Nprbop, 3arnyLwka v T.M. ¢ NoOMoLbio pe3bbbl v pe3bboBbIX
nertanen, cBapku 1 T.4.

3.2 CokpaweHust

B HacTosweM cTaHgapTe NpuMeHeHbl cneayolme CoKpalleHns:

Y3K (Y3.L) - ynbTpa3BykoBO KOHTPONb (YNbTpassykoBas AedeKTOCKONus);
P - papunorpadunyeckmin KOHTPOb (BedpekTockonus);

P3 - pykoBOACTBO MO aKcnnyatauuu;

KCU (KCV) - ynapHas Bsi3KoCTb, Ha ob6pasLe ¢ U-06pasHbiM Hagpe3oM (To Xe ¢ V-06pasHbiM
Haopesom);

CHTI - cnupanbHo-HaBUTas NpPoknanka;
TY - TexHnyeckne ycnosus;

MKK - MexkpuctannmtHas Kopposus.

4 OCHOBHbIE MOJIOXKEHNSA N pacYeTHbIe NapaMeTpbl AN
NPOEKTUPOBAHMS

4.1 Bce M3MeHeHMWsi B MPOEKTHOM AOKYMEHTaLMW, BO3HMKAIOWME B MPOLECCE N3rOTOBNEHNS,
MOHTaxa v peMoHTa TpybonpoBoia, B TOM Y/C/e 3aMeHa MaTepuarnos, AeTanei u usMeHeHus
KaTeropuu Tpy6ornpoBoaOB, LOMXHbI COTMacoBbIBATLCS C Pa3paboTYnKoM NPOEKTHO
LLOKYMEHTaLMW UMK BbINONHATLCS OpraHn3alyveli, MMetoLWwein Nnpaso NpoBeLeHUs yKa3aHHOoM
paboThl.

4.2 Ina Tpy60onpoBOA0B M apMaTypbl, HAXOASIIMXCS B KOHTAKTE CO B3PbIBONOXAPOONaCHbBIMY 1
BPeHbIMY Cpefamu, NPOeKTHas OpraHn3aumns ycTaHaBImMBaeT pacyeTHbI CPOK aKCrayaTaumu,
4TO LOMXHO BbITb OTPAXEHO B NMPOEKTHON [OKYMEHTALMM U BHECEHO B Nacrnopt Tpybonposoaa.

4.3 9kcnnyaTtaums TpybonpoBoLoB, 0TPabOoTaBWMX paCHETHBI CPOK CNyXObl, LOMYyCKaeTCs npwu
MOJTyYEHNUN MONOXMNTENBHOIO TEXHNYECKOr0 3aK/OYEHNS O BO3MOXHOCTY €ro AanbHemlwei
paboTbl 1 paspelieHnst Ha NpUMeHeHne B Nopsiike, ycTaHoBneHHoM HI.

4.4 Nns Tpy6, apMaTypbl ¥ COEANHUTENbHBIX YacTel Tpy6onpoBoAOB HOMUHANbHbIE
naenexus PN 1 cooTBeTCTBYylOWME UM NPOBHBIE , @ TakXe paboyne [aBneHuUs onpenensior
no FOCT 356.

4.5 TonwwHa cTeHkn Tpy6 u netaneii TpybonpoBOLOB AOMXHA ONPELEeNsaTbCs PACYETOM Ha
MPOYHOCTb B 3aBMUCUMOCTM OT pacyeTHbIX NapaMeTpOoB, KOPPOINOHHBIX N 3PO3NOHHbIX CBOWCTB
cpeabl N0 HOPMAaTUBHO-TEXHUYECKUM AOKYMEHTaM NPUMEHUTENBHO K AeACTByoWeMy
coptameHTy Tpy6. Mpu BoiBope TONWWHBEI CTEHKM TPYD U neTanei TpybonpoBoaoB nognexart
yueTy 0COHEHHOCTU TEXHONOr M UX N3roToBneHus (rnbka, cbopka, ceapka).

Mpw pacyeTe TONWMHBI CTEHOK TPY6ONPOBOAOB NprbaBKy HA KOMMEHCALIMIO KOPPO3VOHHOMO
M3HOCAa K pacyeTHOW TOJWMHE CTEHKM HYXXHO BbIOUPaTh, MCXOAS U3 YCNOBUS 0becrneyeHus
HeobX0AMMOro pacHeTHOro cpoka ciyx6bl TpybonpoBoaa U CKOPOCTH KOPPO3UM.

4.6 PacueTHOe paBneHue
3a pacuyeTHoe naBneHue B Tpy6onpoBoLe NPUHNMAIOT:

- Hambonbluee pacyeTHoe (paspelleHHOe) AaBeHne ANs annapaTos, C KOTOPbIMU COeANHEH



Tpybonposon;

- NS HAaNopHbIX TPY6ONPOBOAOB (MOCNe HACOCOB, KOMMPECCOPOB, Fa3oayBoK) - MakcUMansHoe
JaBneHune, pasenBaemMoe LieHTPo6eXHOM MalWWHOM NP 3aKPbITOM 3a4BUXKKE CO CTOPOHI
HarHetaHus; a ang noplwHesbiX MalWWH - AaBneHne Cpa6aTbIBaHVI9I npenoxpaHnTenbHoro
KnanaHa apMmarypbl, ycTaHOBNEHHOIO Ha UCTOYHUKE AaBNEHNS;

- B crcTemMax TpybonpoBoLOB, 3alUMILEHHbIX MPeA0XPaHNTENbHBIMU KNanaHamu, - MakCUMabHO
BO3MOXXHOE paboyee AaBneHne, BO3HUKAOWEE NPU OTKIOHEHUM OT HOPMabHOro
TEXHOJIOrMYECKOro pexuma 1 onpeaenssemMoe TEXHONOrnYecKon YacTbio MPOeKTa, C y4eToM
npoTusoAaBneHus npu cbpoce. JonyckaeTcs KpaTkOBPEMEHHOE MPEBbILEHNE PACYETHOIO
LaBneHus npu paboTe knanaHa B npegenax 10%;

- pyroe BO3MOXHOE LaBneHne, KOTOpoe B COYETAHNUU C COOTBETCTBYIOWEN TeMnepatypon
MOXeT NoTpeboBaTth 6O/bLYI0 TOMILMHY CTEHKU.

4.7 PacueTHas TeMneparypa

3a pacyeTHylo TeMnepaTypy NPMHUMALOT, Kak NPaBuo, MakCUManbHyo TeMnepaTypy cpeibl
(Mpv OTCYTCTBMM TEMNOBOrO pacyeTa) B yCNOBUSIX OLHOBPEMEHHOMO BO3LENCTBNS AaBNEHUS
COrNIacHO TeXHONIOrMYECKOMY PErTIAMEHTY U/ COTTACHO MPOEKTY Ha TEXHOOrMYECKUi
Tpy6onpoBoa.

4.8 1ns Temnepatypbl HuXe 20°C 3a pacyeTHyIO TemnepaTypy Npv onpeneneHnm
JonyckaeMblx HanpsiXeHuii npuHuMatoT Temnepatypy 20°C.

4.9 Tpy6onpoBoAbl, KOTOPbIE MOABEPraloTCs UCMbITAHWIO HA MPOYHOCTb 1 MNOTHOCTb
COBMECTHO C Apyrum o6opynoBaHMeM (annapaThl, KOMAEHCATOPbI U T.4.), UICMbITHIBAIOT MO
HaVMeHbLEMY AaBNEeHMIO KaX10ro U3 3/1eMEHTOB WCTbITEIBAEMOV CUCTEMBI.

4.10 JonHbl 6bITb NPeLyCMOTPEHBI MEPBI MO NPEAO0TBPALEHUIO MOBbIWEHNUS AABNEHNS CBEPX
pacyeTHOro 1 ero c6poCy ¢ MOMOLLbIO MPELOXPAHNTENBHOMO YCTPONCTBA.

4.11 Bo usbexaHwe yTeyek, nponvnBoB 1 B3aVMONPOHUKHOBEHUS MPOLYKTOB MPY LBUXEHNN NX
obpaTHbIM X040M LoNXHA BbITb NpegycMoTpeHa obpaTHas apmatypa.

5 Knaccugukauma Tpybonposonos

5.1 TpybonpoBoAbl B 3aBMCMMOCTH OT KNnacca 0nacHOCTM TPaHCNopTMPYEMOro BelecTsa
(B3pbIBO-, MOXAPOOMNACHOCTb ¥ BPEOHOCTb) Noapasaenstorcs Ha rpynnbl cpenbl (A, B, B)n s
3aBMCMMOCTM OT pacyeTHbIX NapaMeTpoB cpeAbl (LaBneHns 1 TemnepaTypbl) - Ha NATb
kateropwia (I, I, 1, IV, V) - cm. Tabnnuy 5.1.

5.2 KaTeroputo Tpy6onpoBoaa cnenyeT ycTaHaBnMBath Nno napameTpy, Tpedytowemy
OTHeceHus ero k 60n1ee 0TBETCTBEHHOI KaTeropuu.

5.3 KaTteropusi Tpy60npoBo4oB onpefensieT COBOKYMHOCTb TeXHMYeCKMX TpeboBaHwii,
npenbsBNseMbIX K KOHCTPYKLIMW, MOHTaXy 1 06 beMy KOHTPONS Tpy6onpoBOLOB.

5.4 O603HayeHe rpynnbl onpeaeeHHoN TPaHCNopPTMPYEMOii cpeabl COLEPXUT 0603HaYeHNe
rpynnsl cpeapl (A, B, B) u noarpynnsi (a, 6, B), 0Tpaxarowei TOKCUYHOCTb 1
B3PbIBOMOXapPOoONacHOCTb BEWECTB, BXOASLWMX B 3Ty cpeay (cMm. Tabnuuy 5.1).

5.5 O6o3HaueHue Tpybonposoa B 06LWeM BrLe COAEPXMT 0603HAYEHWNE FPYNMbl
TpaHcrnopTupyeMol cpelbl U ee kateropun. ObosHayeHve "Tpybonposos | rpynna A(6)"
o6o3HauaeT TpybonpoBoA, MO KOTOPOMY TPaHcNopTMpyeTcs cpena rpynnbl A (6) ¢
napameTpamu kateropuu |.

5.6 'pynny cpeabl TpybonposoAa, TpaHCropTUPYHIOWEro cpelbl, COCTOAWME N3 PasnnyHbIX
KOMMOHEHTOB, yCTaHaB/MBAKOT NO KOMMOHEHTY, TpebyloweMy oTHeceHust Tpybonposoaa K
6onee 0TBETCTBEHHON rpynne. MNpu 3TOM ecnu cofepXxaHne 0AHOro U3 KOMNOHEHTOB B CMECH
NMPEeBbIWAET CPELHIO CMEPTENbHYIO KOHLEHTpaumio B Bo3ayxe cornacHo TOCT 12.1.007, To
rpynny cMecu cnenyeTt onpeaensitb No 3ToMy BelwecTBy. Ecnu Hanbonee onacHbli No gon3nko-
XMIMUYECKUM CBONCTBAM KOMMOHEHT BXOAMT B COCTAB CMECU B KOJIMYECTBE HUXE CMEPTENbHOWA
[103bl, BONpoc 06 oTHeceH TpybonpoBoaa K MeHee 0TBETCTBEHHOM rpynmne unm kateropum
TpybonpoBoaa pewaeTcsi NPOEKTHOM opraHu3aumnein (aBTOpPoM NpoekTa).

Tabnuua 5.1 - Knaccrugpukaums Tpy6onposoaos



Mpynna)  Tpawcnoptupyemoe Kateropus Tpybonposona
cpelbl BELWECTBO
Il 11l v \Y
, MMa ,°C ,MMa | ,°C | ,MMa |,°C |, |,°C|,MMNa |,°C
MMMa
BellecTBa ¢ TOKCUYHbBIM
A |peitictBnem TOCT - - - - - - - - - -
12.1.007
a) ype3BblyaiHO onacHble
BelecTBa knacca 1,
Hesasucnmo|Hesasucumo - - - - - - - -
BbICOKOOMNACHbIE
BellecTBa Knacca 2
Cs. nntoc (0] (0]
6) yMepeHHO onacHble 300 unn  [Bakyyma|MuHycC
Cs.25 - - - - - -
BelecTBa knacca 3 Huxe mnHyc| 0,08 no (40 oo
40 25 300
Bakyym
Hxe 0,08 Hesasncumo
5 BapbiBonoxapoonacHble i i i i i i i ) i i
BewecTtea FOCT 12.1.044
a) roptoune rasnl (I'M), B Cs. nntoc Or Oor
TOM YUCNE CXKUXEHHbIE 300 unn  |BaKkyyma|MuHyc
Ce.25 - - - - - -
yYrneBogopoLHbIE rasbl Huxe mnHyc| 0,08 no (40 oo
(CYI) 40 25 300
Bakyym 0,08 Hesasuncnmo
1 Bblle
6) Cs. nnioc Or
nerkosocnnameHsiowmnecs| Ce. 2,5 300wmm | Ce. 1,61 Lo o 1,6 MAHYCI - - -
xuakocti (IBX) Huxe MuHyc| o 2,5 | 300 40 oo
40 120
Or
Bakyym
Bakyym MUHYC
Hesasncnmo| Bbiwe - - - -
Huxe 0,08 008 40 po
’ 300
Cs. nntoc Or
B) roptoune XuakocTtu Cs.63 350 | Ce.2,5| Ho |Ce.1,6| Lo | Ho [MuHyc i i
(X) 7 Huxe mnHyc| no 6,3 | 350 | po2,5 | 250 | 1,6 |40 oo
40 120
Or
BaKyyma Bakvvm Or
Bakyym 0,003 yy MUHYC
Bbllle - -
Huxe 0,003 no 40 no
0,08
Bakyyma 250
0,08
Or
Bakyyma
ToyaHoropioune (TF) Ce.nnoc | 0,003 Cs. Or Or
B ngoﬂ qug (HI) Bakyym 450 nnn no Ho |Ce.25| Ho | 1,6 | Do [BakyymalmMuHyc
Beme%ma Huxe 0,003 [Hnxe muHyc (Bakyyma| 450 | o 6,3 | 350 | no | 250 0,08 no |40 no
60 0,08 25 1,6 120
unn 0o
6,3
BaKC))/;/Ma Hwnxe
CB.6,3 0,08 110 MUHYC
16 40

5.7 Knacc onacHocTu BewecTts cnegyet onpenensatb no FOCT 12.1.005 (pazgen 4) mno FOCT
12.1.007 (pasaen 5), 3HayeHns nokasaTenein NoXaposB3pbiBOONACHOCTY BELWECTB - MO
cooTseTcTBytowen HI nan metoaunkam, nanoxeHHoeiMm B FOCT 12.1.044 (pasgen 6).

5.8 1nsi BaKyyMHbIX TPy6OMNpPOBOAOB CleayeT yunthiBaTb abconoTHoe paboyee AasneHue.

5.9 Tpy6onpoBoAbl, TPAHCNOPTMPYOWME BEWECTBa ¢ paboyeli TeMnepaTypoii, paBHO NN
60nbluei TeMnepaTypbl MX CaMOBOCTIAMEHEHUS, @ TaKXe HEropiodme, TpYAHOroptoYre 1
roptoune BewWwecTsa, KOTopblie NPU B3anMOAENCTBIN C BOLON NN KUCNOPOAOM BO34yXa MOTyT




ObITb no>XapoB3pbiBOONACHbIMU, cnenyeT OTHOCUTb K | KaTteropun.

5.10 Mo pelweHmnto paspaboTurka LOMNyckaeTcs B 3aBUCUMOCTY OT YC/IOBUI 3KCMyaTaumm
npnHNMaThb 6onee OTBETCTBEHHYIO (qu onpenendemas no pac4eTHbIM napameTpam Cpeﬂ,bl)
kaTeroputo Tpybonposoa.

5.11 ConocTtasutenbHas Tabnuua knaccudpmkaumm TpybonpoBoA0B Mo HACTOSWEMY CTaHAAPTY
B CpaBHeHu ¢ knaccudpukaumein no [4] n [2] npmeeaeHa B npunoxeHun ZA.

6 TpeboBaHUA K KOHCTPYKUUM TpybonpoBoaos

6.1 Obuiee TpeboBaHue

KoHcTpykumsi TpybonpoBona [ofXHa NpeLycMaTpmuBaTb BO3SMOXHOCTb BbINOHEHNS BCEX
BWAOB KOHTPONS. Ecnm KOHCTpyKLUMS Tpy6onpoBoAa He NO3BONSET MPOBOANTL HAPYXHbIN 1
BHYTPEHHWIA OCMOTPbI UMW TMAPABIMYECKOE UCTbITaHNE, aBTOP NPOeKTa AONIXEH ykasaTtb
MeTOAVKY, NEPUOANYHOCTb N 06bEM KOHTPONS, BEINOHEHME KOTOPLIX 06ecneunt
CBOEBPEMEHHOE BbISIBNIEHUE W YCTPAHEHNE NEDEKTOB.

6.2 ®naHueBble U Apyrmne coeguHeHus

6.2.1 ® naHubl npuHuMatoT no [5]. d naxubl Tvna 01 (MNockMe) NPUMEHSIIOT AN TPY6ONpOBOLOB,
paboTalowmx nNpm HoMMHanbHoM aasneHun PN 25 unun npy Temnepatype cpenbl He Bbille
300°C. He nonyckaeTcs NpMMeHSTb Nnockue cnaHubl B Tpy6onpoBoaax B yCnoBusx
LIMK/IMYECKMX Harpy3okK C Y4CIOM LIMKOB cBbilwe 2-10 3a Becb CPOK CyX6bl, a Takxe B cpenax,
Bbl3bIBAOWMNX KOPPOINOHHOE pacTpecKmnBaHme.

6.2.2 KpenexHble netanu n npoknanku npuHumatot B cootsetcteum ¢ TOCT 20700, [5], [B] v
HAO.

Ins Tpy6onposonos ¢ rpynnoii cpen A b n PN 10 cnepyeT npuMeHsiTb conaHubl Ha PN 16.

6.2.3 ns TpybonpoBonoB, paboTarowmx npu HOMUHaNLHOM AaBneHun PN>25 He3aBMcuMo oT
TeMnepaTypbl, a Takxe Ans TpybonpoBoaos ¢ paboyeit TemnepaTypoii Bolwe 300°C
HEe3aB1CKMO OT AaBNeHUsI MPUMEHSIOT (P naHLbl NpMBapHble BCThIK Tuna 11 no [5].

6.2.4 Bbibop TVNa yNnoTHATENbHOM MOBEPXHOCTY ¢ naHLeB TPyOONpoBOLOB 4s MSITKUX
NPOKNaLokK B 3aBUCUMOCTHW OT rpynnbl cped, Hanpumep Ang npoknagok no MOCT 481,
npveefeH B npunoxeHum P.

6.2.5 [ns Tpy6onpoBoLOB, TPaHCNOPTUPYIOWMX BewecTBa rpynn A n b TexHonormyeckmx
06beKTOoB | KaTeropyu B3pbIBONOXapPOONacHOCTK, & TakXe BbICOKOOPr aHUYECKIi
TennoHocutenb (BOT), He ponyckaeTcs npMMeHeHne donaHUeB C COeANHUTENbHbIM BbICTYMOM,
3a ncknoyeHuem cnydaes npumeHeHns CHIN ¢ orpaHnymTenbHbIMM Konbuamu [6].

6.2.6 nankyto ynnoTHUTENbHYI0 NOBEPXHOCTL dpnaHues non CHIT pekomeHayeTcs
0bpaboTath B BULE KOHLEHTPUYECKMX UMW CNIMPaNbHbBIX KAHABOK C WepoxoBaTocTbio Ra ot 3,2
00 6,3 MKM CKPYrNeHHbIM Pe3L0oM C nocneayowei NoawW Mg OBKON NOBEPXHOCTM OT 3ayCeHLEB
1 OCTPbIX KPOMOK (pafnyc MHCTpyMeHTa He MmeHee 1,5 MM, konnyecTtso na3os o1 1,8 0o 2,2 Ha 1
MM) COrnacHo Hopmam [7].

6.2.7 Ons npoknanok, Tpebytowyx 3aMkHyToro o6 bema, cnenyet NPUMEHsITb donaHLpl ¢
YNNOTHUTENbHOW NOBEPXHOCTbIO MO [5], ucnonHenns L, M "wnn-nas" [Hanpumep, Nnpoknagkm ns
nonutetpadtopatunerHa (PTFE)].

6.2.8 MNpu cbopke hnaHLeBbIX COeLNHEHUI COOPOYHBIX €AMHWLL YNNOTHUTENbHbIE MOBEPXHOCTM
NpPUBaPHbLIX (o NaHUEB AONXKHbI 6bITb NePReHANKY NSPHbI K 0CSM TPY6 1 AeTanei u COOCHbI C
HuMuK cornacHo 11.3.1.

JonyckaeMble OTKNIOHEHWS OT NapannenbHOCTM YNNOTHUTENbHbIX NOBEPXHOCTEN P NAHLEB He
OOnXHbI npesbiwaTtb 10% OT TONAWMHBI NPOKNaOKW.

OTKNOHEHWE YNNOTHUTENBHOM NOBEPXHOCTU (Y NaHLa OT NIOCKOCTHOCTY [OMXHO ObITb He
6onee 1 MM Ha 100 MM Hapy>XHOro auameTpa dnaHua (PUcyHok 6.1).

PUCYyHOK 6.1 - U3MepuT enbHbIA WabloH AN NPOBEPKK OT KJIOHEHNI



Bno cesa

PurcyHok 6.1 - I3aMepuTenbHbIii wabnoH Ans NPOBEPKM OTKIOHEHNIA
6.2.9 lNpu ycTaHOBKE WTYLEPOB U NOKOB (YrN0BOE COEANHEHNE):
- OTK/IOHEHWE MO BLICOTE (BbINETY) WTYLEPOB HE JOMNXHO ObITb 6onee +5 MM;
- NO3ULMOHHOE OTK/IOHEHME OCEN WTYLIEPOB HE [ONXHO ObiTh 6onee 10 MM.

6.2.10 Mpwu cbopke pnaHLeBbIX COEAMHEHNI [ONXHO 06eCcneunBaTbCs CUMMETPUYHOE
pacnonoxeHune oTBEPCTHA NoL 6ONTHI U WNWUIbKWN OTHOCUTENbHO BEPTUKANbHOMR 1
rOpM3OHTaNbHOWM OCel (hnaHLEeB 1 He coBnafaTtb ¢ HAMKU. HecoBnaaeHne oTBEPCTUIA
coeauHseMblx ¢pnaHLUeB He OOJIXHO NPeBbiWaTh NOJSIOBUHbI PA3HOCTU HOMUHANbHbIX
LMameTpoB OTBEPCTUS 1 yCcTaHaBAMBaeMoro Honta (Wnunbku).

6.2.11 Mpwu cbopke Tpyb 1 aeTanein TpybonpoBOAOB C NNOCKMMY ¢ NaHLaMy paccTosiHue oT
NMOBEPXHOCTU ¢hnaHueB 4o Topua Tpybbl (LeTanu) LOMXHO 6biTb HE MEHEe BbICOThI KaTeTa LWBa
naoc 1 MM.

6.2.12 MNpu cbopke hnaHLEBLIX COEANHEHUIA BONXKHbI ObITb BbIMONHEHBI CNEYOWME
TpeboBaHus:

- rankyn 60NTOB OONXHbI ObITb pacnonoxeHbl C ogHom CTOPOHbI o NaHLEBOro CoeanHeHns;

- INVHa wnunek (6onToB) fosnxHa obecneynsaTtb NpeebilieHre pe3bBoBoi YacTy Hal rarikoin
He MeHee YeM Ha 1 war pe3sbbbl, He cunTas acku;

- raliku CoeAMHEHW C MATKMMU NPOKiaaKammy 3aTSreatoT paBHOMEPHO Mo criocoby
KpecToobpasHoro obxona: cHauyana 3aTarusaloT ogHy napy NPOTUBOMONOXHO PACMONOXEHHbIX
60NTOB, 3aTEM - BTOPYIO, Haxoasauyocs nod yriom 90° K nepsoit, v Nocne 3Toro TakuM Xe
crnocoboM 3aTArmeaioT Bce DONThI;

- raiku coeiMHeHW ¢ MeTann4YeckMm NpoKnaakamu 3aTarueatoT no cnocoby Kpyrosoro
obxopa (Npw Tpex- UK YeTbIPexXKpPaTHOM KPYroBoM 06X04e paBHOMEPHO 3aTArMBatoT Bce
raviku);

- KpeneXxHble netann so Cp!'laHLleBbIX coeaHeHNnSAaX 0ONXHbl 6bITb O,D,HOI7I napTun. |_|0p$l,£l,OK
C60pKI/I (*)J'IaHLleBbIX COG,D,I/IHGHVIVI, KOHTPO/Ib YCUNNA 3aTAXKN KpeneXHbIX ,u,eTane|7| AONXHbI
ObITb npmeeneHbl B NPOn3BOOCTBEHHbIX MHCTPYKUUAX NPeanpuaTnda-n3rotoesnutTend c
cobnioneHnem TpebosaHuin TOCT 20700;

- 6ONThI M WNWbKY COEAMHEHUI TPYOONPOBOAOB, paboTatowwmx Npu TeMnepaType Cabille
300°C, npenBapuTeNbHO LOXHbI 6bITh MOKPbIThI FPaddMTOBO CMA3KOW, MPefoXpaHsiowei nx
0T 3aefaHusl U NpuropaHus;

- hnaHubl Ha 3aMblKatoWwyx KoHUax cCOOPOYHbIX € 4MHULL NPUBAPUBAIOT TONBKO B CNyYasix, Korna
pacnonoxeHune 0TBEPCTUl B HUX HE OrpaHnyeHo. ® naHupl, CBA3aHHbIE C annapaTtamiu,
apmaTtypoi unm cpnaHuaMm Ha opyrvx yanax, nocie yToYHeHWs X NonoXeHus no Mecty
cnepyeTt NpvBapvBaTh Ha MOHTaXe.

6.2.13 Kpome chnaHueBblx COeJMHEHUA, MOXHO MPUMEHATb APYrve BUAbl pa3beMHbIX
coefnHeHui (cornacHo 31.24).

6.3 OTBETBNEHUNSA (BPE3KN)

6.3.1 OTBeTBNEHNE OT TPYOONPOBOAA BbIMOMHSOT OAHNUM U3 CNOCOO0B, NOKa3aHHbIX Ha PUCYHKE
6.2. He nonyckaeTcs ycuneHue oTBETBIEHMWIA C NOMOLLbI0 pebep XeCTKOCTM.

MpricoenvHeHWe 0TBETBNEHUI MO CNOcoby a (PUCYHOK 6.2) MPUMEHSIIOT B TeX Cryyasx, koraa
ocnabneHne 0CHOBHOro Tpy6onpoBoAa KOMNEHCUPYETCS MEIOWMMICS 3anacamm NpoYHOCTH



coeanHeHuns.

JonyckatoTcs Takxe Bpe3ku B TpyOONpPOBO Mo KacaTebHOM K OKPY>XXHOCTY MOMepeyHoro
ceueHus Tpybbl AN UCKMIOYEHNS HAKOMNNIEHUSI MPOOYKTOB B HUXHE yacTu Tpybonposoaa.

P1cyHOK 6.2 - OTBeTBNIEHUA Ha T EXHOJIOT N4eCKux T pybonposoaax

a - 6e3 ykpenneHus; 6 - C NOMOLLbIO0 TPOWHWKA; B - YKPEnIeHHOe WTYLEepoM 1 HaKnaaKoum; r -
YKpenneHHoe HakNnaaKkoii; 4 - yKpenneHHoe WTYLLepoM; € - KpeCcTooOpasHoe; XX - HakNoHHas!
Bpe3ka 6e3 ykpenneHusi; 3 - HakIOHHAas Bpe3ka C YKPENNEeHNEM WTYLEePOM U HaKnankow

PuricyHok 6.2 - OTBETBNEHMSI Ha TEXHOOrMYeckmx TpybonpoBoaax

6.3.2 CBapeHHble 13 Tpyb TPOWHMKM, WUTaMMNOCBapHbIe OTBObI, TPOWHVKIA U OTBOAbLI U3 NINTBIX
Mo 3/1eKTPOLNAKOBOW TEXHONOr MM 3aroTOBOK A0MNYyCKaeTcs NPUMEHATbL Ha AasneHve 0o 35
MITa (350 krc/cm ). Mpw aTOM BCe CBapHbIE WBbI U METaNN NUTbIX 3aroTOBOK Nognexar
koHTponto Y3/ B o6 beme 100%.

6.3.3 CBapHble KPECTOBMHbI U KPECTOBBIE BPE3KMW LOMYCKAETCs NPUMEHSTb Ha TpybonpoBoaax
U3 yrnepoancTbix ctaner npu paboyei Temnepartype He Boiwe 250°C.

KpecToBUHbI 1 KPECTOBbLIE BPE3KM 13 3NEKTPOCBAPHLIX TPYO AoNycKaeTcsl MPUMEHSTb Npu
HOMUHanbHOM gasneHun 0o PN 16 Bkn.

KpecToBUHbI 1 KPECTOBbIE BPE3KM 13 BECILOBHbIX TPyH fonyckaeTcsl MPUMEHATbL Npu
HOMWHa/bHOM AaeneHun He 6onee PN 25 (Mpu yCNoBMM M3roTOBAEHNS KPECTOBUH U3 TPY6 ¢
HOMMHanNbHbIM faBneHnem He meHee PN 40).

6.3.4 Bpesky WTyLepoB B CBApHbIe WBbI TPyBONpoBOOOB clelyeT ycTpameaTh ¢ yyeTom 11.2.7.
6.4 OTBOASbI

6.4.1 Ons TpybonpoBOAOB NPUMEHSIOT, Kak NpaBusio, KPyTOM30rHY Thie OTBOAbI, 3rOTOBNEHHbIE
13 HECLIOBHbIX U CBAPHbIX MPSIMOLOBHbBIX TPY6 METOA0M ropsiuel WTaMMoBKU UMK NMPOTSIKKM,
HanpuMmep n3rotoBneHHble B cooTBeTcTBUM ¢ TOCT 17375, a TakXe rHyTble 1 WTaMnocBapHble.
Mpu onameTtpe DN>400 BLINONHSAIOT NOABAPKY KOPHS WBA, CBApHbIe WBbl noasepratoT 100%-
Homy Y3 nnm P .

6.4.2 [HyTble 0TBOLbI, U3roTOBNSIEMbIE U3 HECIIOBHLIX TPYDH, MPUMEHSAIOT B TEX CAyYasXx, Koraa
TpebyeTcs MakCUManbHO CHU3WUTb FMApaBAMYeckoe ConpoTmBneHne Tpybonpoeoaa, Hanpuvep
Ha Tpybonposoaax ¢ NynbCUMPYIOWMM MOTOKOM Cpelibl (C LENbO CHUXEHWS BUBpaumm), a Takxe
Ha TpybonpoBoaax npu HoMMHanbHoM amnameTpe DN 25. HeobxoamMocTb TepMoobpaboTkum
onpegensoTt no 12.2.11.

6.4.3 Mpenenbl NPUMEHEHWS FTHYTbIX OTBOAOB M3 TPY6 NENCTBYIOWEro CopTaMeHTa AOMXKHbI
COOTBETCTBOBATb Npeaenam npuMeHeHns Tpyd, U3 KOTOPbIX OHU N3rOTOBJIEHBI.

JnuHa npsMoro yyacTtka oT KoHua Tpybbl A0 Hayana rHyToro yyacTtka fosixHa 6biTb He MeHee
100 mm.

6.4.4 B TpybonpoBoax AonyckaeTcsl NPUMEHSITb CBapHble CEKTOPHbIE OTBO bl HOMUHABbHbLIM
ounametpom DN 500 npv HomnHanbHoM fasneHun PN 40 n HoMuHanbHbIM gnametpom DN>500



npu HOMUHaNbHOM gasneHun PN 25.

|-|pVI N3roToBNEHNN CEKTOPHbIX OTBOAOB Yron MexXxnany nonepe4vyHbiMn Ce4eHnAaMmn cektopa He
AOO0NXeH npesbiWaTb 22,5°. PacctosHue Mexnay cocegHUMU CBapHbIMU WBaMKN Mo BHyTpeHHeI?I
CTOpOHe oTBO4a O0/TXHO obecrneunsatb AOCTYNMHOCTb KOHTPO/1A 3TUX LWBOB NO BCEWN onvHe
wea.

LLnsi N3roToBNEHNS CEKTOPHBIX OTBOLOB HE [OMNYyCKAeTCsl MPUMEHEHWE CNUPanbHOWOBHBIX TPYO,
npu guameTpe 6onee 400 MM NPUMEHSAIOT NOABAPKY KOPHS WBA, CBAPHbIE LWBbI NOABEPratoT
100%-HOMY yNbTpasByKOBOMY UM pagnorpatmnyeckoMy KOHTPOO.

CeapHble CeKTOpHble 0TBOAbI HE cneayeT NPUMEHATb B CnydYasx:
- 6ONbLWNX LMKNMYECKUX HArpy30K, HanpuMep, oT aasneHus (6onee 2000 UMKNoOB);

- Heobecne4YeHHOCTM CaMOKOMMEH AL 3a CHET APYrUX TPYOHbIX 3IEMEHTOB.
6.5 Mepexoqbl

6.5.1 B Tpy6onpoBogax cnefyeT NPMMEHSATh, Kak Npasuio, Nepexoabl WTaMnoBaHHbIe,
Hanpumep n3roTosfeHHble B cooTBeTcTBUM ¢ TOCT 17378, BanbLoBaHHbIE U3 IUCTA C OLHUM
CBapHbIM LIBOM, WITAMMOCBAPHbIE U3 MONOBUH C ABYMS CBAPHbLIMU LIBAMW.

I'Ipe,uenbl ﬂpVIMeHeHI/IVI CTanbHbIX NepexonoB A0/1XHbI COOTBETCTBOBATbL npeaenam
NPUMEHEHNS NPUCOeaNHAEMbIX TPYD aHaANOrMYHbIX MapOK CTasei u aHanor nYHbIX Paboymx
(pacyeTHbIX) NapameTpoB.

6.5.2 JonyckaeTcs NpUMEHEHUE NENECTKOBLIX NEPEXOAO0B A5 TPYOONPOBOLOB C
HOMUHanbHbIM gasneHnem PN 16 n HoMmmHanbHbiM guametpom DN 500.

He ponyckaeTcsi yctaHaBnMBaTh N1enecTkoBble Nepexoabl Ha Tpybonpoeoaax,
npenHasHa4YeHHbIX AN TPAHCNOPTUPOBAHUS CXUXEHHbIX ra3oB 1 BelwecTs rpynn A n b.

6.5.3 JlenecTkoBble nepexoabl cnenyet caapusathb ¢ nocneayowmnm 100%-HbiM KOHTPOIEM
CBapHbIX WBOB Y/bTPa3ByKOBbIM UMW paanorpaduyeckm METOLOM.

Mocne M3roToBneHNs NenecTkoBble NEPEXOabl CNeayeT noaBepratb TepmoobpaboTke.
6.6 3arnyLwKku

6.6.1 MpuBapHble Nnockue 1 pebpucTble 3arnywWwKn U3 NUCTOBOM CTanN PeKOMeHayeTcs
NpUMEHsTb Ons Tpy6onpoBOAOB NpW HOMUHANbHOM AasneHun PN 25.

6.6.2 3arnywku, yctaHaBnneaeMble MeXxay naHuamm, He cnenyeT npuMeHsTb oS
pasgeneHunst AByx TpyboNpoOBOLOB C Pa3fMYHbIMY CPELAMU, CMELIEHWE KOTOPBIX HEAOMYCTUMO.

6.6.3 MNpenenbl NPYMEHEHNS 3arnyLWeK U X XapakTePUCTUKM Mo MaTepuany, LaBneHuto,
TemnepaType, Koppoaun U T.4. [0/ KHbl COOTBETCTBOBATh Npeaenam NpuMeHeHns 4o aHLes.

6.7 Tpybonposoabl, paboTatoLline npy HOMUHAILHOM OaB/IEHUWN CBbIlLE
10 MMa (100 Krc/kB. cM)

6.7 TpybonpoBoabl, paboTatowme npv HOMUHaNLHOM gasneHun cebiwe 10 MIMa (100 kre/cm )
6.7.1 Obwue TpeboBaHus

6.7.1.1 CoenvHeHus aneMeHTOB TpybonpoBono., paboTatowmx non naeneHvem ao 35 MMa
(350 krc/cm ), pekoMeHayeTCS NPOM3BOANTL CBApKOM. NPUMEHSIOT TONBbKO CThIKOBLIE 63
NoAKNaLHOro Ko/NbLia CBapHble coeAnHeHusl. ® naHueBble 1 Apyrue CoeJMHEHUS [oMycKaeTcs
npenycMatprBaTh B MECTax NOAKMOYEHNs TpybONpoOBOAOB K annapaTam, apMaTtype v Apyromy
obopynoBaHMIo, a TaKXe Ha yyacTkax TpybonpoBoaoB, Tpebyiowmx B NpoLecce aKcnayataumm
nepuoaunYeckoii pasbopkm U 3amMeHsbl.

6.7.1.2 B TpybonpoBoaax, npefHa3HaYeHHbIX A1 paboTbl non fasneHvem no 35 MMa (350
KFC/CM ) BKNIIOYMTENBHO, NONYCKAeTCs BBapKa WTYLEPOB Ha NPSMbIX y4acTkax, a Takxe
NPYMEHEHWE TPOWHNKOB, CBAPEHHbIX 13 TPY6 1 WITaMNoCcBapHbIX KONEH C ABYMS NPOLObHLIMY
wsamu npw ycnosun nposedeHnst 100%-HOro KOHTPONS CBapHbIX coeanHeHnin metogom Y3
v P L.

6.7.1.3 BBapka WTyLEepoB B rHyTble 31EMeHTbI (B MecTax ru6os) Tpy6onpoBoLOB He
JonyckaeTcs.



B o6ocHOBaHHbIX cnyyasx Ha rubax Tpybonpoeoaos, paboTaiowmx non aasneHmem oo 35 MMMa,
MOXeT 6blTb AONyWeHa BBapKa OLHOrO WTyLepa BHYTPEHHUM AnamMeTpoM He Bonee 25 MMm.

6.7.1.4 [Ins coeAuHEHUs 3NeMeHTOB TPYOONpPOBOLOB 13 BEICOKOMPOYHBIX CTase C BpEMEHHbLIM
conpoTusneHnemM paspbiBy He MeHee 650 MITa (6500 krc/cM ) BONXHbI MICNOMb30BaTbLCS

(b naHLEeBble, My TOBbIE W APYre COeANHEHWs. B TexHNYecKn 060CHOBaHHbIX ClyYasix MOryT
6bITb 4ONYLEHbI CBAPHbLIE COEMHEHNS TaKNX CTaNEN.

6.7.1.5 B MecTax pacrnonoxeHusi Hanbonee HanpPsixXeHHbIX CBapHbIX COEAMHEHUI U TOYEK
M3MEPEHNs 0CTATOYHON fedpoopMaLmu, HakanamBaemoii Npy NoN3y4YecT Metanna, A0NXHbl
6bITb NPeLYCMOTPEHbI CbEMHBIE YYaCTKM N30 NSLMN.

6.7.2 KoBaHble 1 WITaMMoOBaHHbIE AeTanun

6.7.2.1 Netann TpybonpoBOAOB LOMXHbI U3rOTaBNIUBATHCS U3 MOKOBOK, 06 bEMHbIX LITAMMNOBOK
n Tpy6. JonyckaeTcs NpuMeHeHe opyrux BULOB 3aroTOBOK, ECNM OHM obecneymBaloT
HadeXHylo paboTy B TEUEHME PACHETHOrO cpoka cyXbbl C yHeTOM 3aAaHHbIX YCOBWiA
aKcnnyatauuu.

6.7.2.2 OTHOLWeHWe BHYTPEHHEro AnameTpa OTBETBNEHNS K BHYyTPEHHEMY AMnaMeTpy OCHOBHOM
TPy6bl B KOBAHbIX TPOMHMKAX-BCTaBKax He JOMXHO bbiTb MeHee 0,25. Ecnv cOOTHOWeEHWE
LrnameTpa wryLepa u gmameTpa 0CHOBHOMN Tpy6bl MeHee 0,25, LOMXHbl NPUMEHATHCS TPONHUKN
CO WTyLepamMn Ha BBEPTHbIX WNUbKax.

6.7.3 THyTble 1 CBapHbIe 3/IEMEHTbI

6.7.3.1 KOHCTpYKLUMS 1 reoMeTpuyeckme pa3mepbl TPOMHUKOB, CBAPEHHbIX U3 TPYO,
WITAMMOCBAPHBIX KONELL, THYThIX OTBOLOB U WTYLIEPOB, LOMXHbI YA0BNETBOPAT TPEOOBAHNSM
cTaHpapTos, TY 1 yepTexei.

6.7.3.2 CBapeHHble U3 Tpyd TPOMHUKW, WTaMNOCBapHbIe OTBObI, TPOMHMKN U OTBOAbI U3 NINTbIX
MO 3NEeKTPOLLIAKOBO TEXHONOM MU 3aroTOBOK A0MYCKaeTCA NPUMEHSATb Ha AaBneHne o 35
MITa (350 krc/cm ). Mpy aTOM BCE CBAPHbIE WBbI U METAN NNTbIX 3ar0TOBOK Nognexar
KoHTponto MetonoM Y3/ B 06beme 100%.

6.7.3.3 OTHOWEHNEe BHYTPEHHEro AmamMeTpa Wryluepa (0TBETBNEHNWS) K BHYTPEHHEMY fnameTpy
OCHOBHO/ Tpy6bl B CBapHbIX TPOMHMKAX He [OMXHO NpeBblwaTth 3HadeHus 0,7.

6.7.3.4 lNpumeHeHe 0TBOAOB, CBAPEHHbIX U3 CEKTOPOB, HE 0MNycKaeTcs.

6.7.3.5 [HyTble 0TBOAbI NOC/e FMBKM AOJXHbI MOABEPraTbCsl TePMUYECKon 06paboTke ¢ y4eToM
12.2.11. Pexwum Tepmunyeckoii 06paboTkn yctaHaBnMBaeTcs ctaHgaptTamu, TY, yueptexamu.

6.7.3.6 OTBOAbI, THYTHIE N3 cTanu Mapok 20, 15C, 14XI"C, nocne XonoLHOM rmbku
JonyckaeTcsl nofBepraTb TONbKO OTNYCKY NPV YCNOBWK, YTO 40 XONOLHOM rMbkm Tpybbl
noABepranucb 3akasnke ¢ OTNYyCKOM WUan HopManusaumm.

6.7.4 Pa3beMHble coeHeHus

6.7.4.1 [Lnsi pa3beMHbIX COEANHEHUI LONXKHbI MPUMEHATbCS donaHLpbl peabbosble no FTOCT
9399 1 o naHubl, NPMBAPEHHbIE BCTHIK C y4eTOM TpeboBaHuii 6.7.1.1.

6.7.4.2 B xayecTBe yNNOTHUTENbHbIX 31EMEHTOB 0 IaHLIEBbIX COEANHEHWI CneayeT NPUMEHsATb
MeTannnyeckme Npoknagku - nnockune, nuH3bl cpepuyeckue no FOCT 10493, konbua
BOCbMWYTrONbHOr0, 0BaSIbHOr0 CEYEHUIA, @ TakXe NPOKNaAkM N3 TEPMOPACLLMPEHHOr O rpadouTa
0o 20 MlMa (200 krc/cm ) u ppyrmux MaTepunanos.

6.7.4.3 Wnunbkn ans dnaHuesblX COeANHEHWNIA C NTMH30BbIM YNIOTHEHNEM Ha aasneHue PN 100
npuHumatoT no FOCT 10494, ravkwm - no FOCT 10495.

6.8 CBapHble WBblI N UX pacnofioxeHue, TpeboBaHNS K COOPOYHbIM
egnHunuam

6.8.1 PaccTosiHue mexay coceHUMM KONbLEBBLIMU CTbIKOBBIMU CBAPHBIMU COEANHEHUAMU
LLOMXHO BbITb HE MEHEE TPEXKPATHOr0 3HA4YEHUS HOMUHAIBHOW TONWWHbBI CBAPUBAEMBbIX
3/1EMEHTOB, HO He MeHee 100 MM ans anameTpos 00 219 MM Bk, 250 MM N5 onameTpos [0
550 MM BkN. 1 400 MM onsa guameTtpos 6onee 550 MM. B TexHMueckn 060CHOBAHHbBIX ClyYasx
nonyckaeTtcsa ans Tpy6 ¢ HapyXxHbIM AramMeTpom 1o 100 MM NPpUMHMMATL PACCTOSIHUE MeXay
KONbLEBLIMM CTbIKOBbLIMM LWBAMU PaBHLIM HAPY>XXHOMY auameTpy Tpyobl.

B niobom cnyyae ykasaHHOE paccTosiHVe LOMXHO obecneynBaTe BO3MOXHOCTb NPOBEAEHNS
MECTHOW TepMoobpaboTku 1 KOHTPO/S WBa HEPA3PYLIAKWMMIA METOLAMU.



CBapHble coeauHeHust Tpy6onpoBOAOB AOXKHbI pacnonaraTbcs 0T Kpasi onopbl B
cooTtBeTcTBUM C 11.2.6.

6.8.2 PacctosiHne oT Hayana narnba Tpybbl 40 OCU KObLIEBOr0 CBAPHOTO WBA A0JIKHO OblTh HE
MeHee HapyXHoro anametpa Tpybbl, HO He MeHee 100 MM.

Mpv NpUMEHeHUN KPyTOU30rHY ThIX OTBOLOB 4,0MYCKAETCS PACMONOXeHNe CBapHbIX
COeOVHEHWIA B HAYane N30rHyToro yyacTka, a Takxe ceapka Mexay coboii 0T8oaoB 6e3
MPSIMbIX Y4aCTKOB.

6.8.3 [lnnHa npsiMoro yyactka Mexay CBapHbIMU WBAMW IBYX COCEAHMX rMBOB AONXHA
cocTtasnstb He MmeHee 100 mm npu DN<150 1 200 mm npu DN 150.

6.8.4 Mpwu yrnoBbIx (TaBPOBbLIX) CBAPHbLIX COEAMHEHNSX TPYD (WTYLEPOB) C 3NEMEHTaMu
Tpy6onpoBOLOB PACCTOSHNE OT HAPY>XHOW NOBEPXHOCTM WTYLEPOB L0 HaYana rnba nnm 0o ocu
NonepeyYHoOro CTbIKOBOro CBAPHOIO LWBA A0JIXHO COCTaBAATb:

- onsi Tpy6 (WTyuepoB) C HaPyXHbIM ArameTpom 0o 100 MM - HE MEHEE HAapY>XHOro AnameTpa
TpyO6bl, HO HE MeHee 50 MM,

- onga Tpy6 (WTyLepoB) ¢ HAPYXHbIM anameTpom 100 MM 1 Bonee - He MmeHee 100 MM.

6.8.5 HammMeHbLwee paccTosiHie MexXay kpasiMy 6nmxanwmnx yrioBbix WBOB NPMBapPKM WTYLEPOB
nnu Tpy6 Kk c60POYHOI eaMHULIE ONpeaensieTcsl NPOEKTHOM (KOHCTPYKTOPCKOM) opraHusauunei
npv YCNOBWM BBINOIHEHUS pacyeTa B NosHOM o6 beme, TpebyeMoM HopMaMmuy pacyeTa Ha
MPOYHOCTb.

6.8.6 PaccTosiHne Mex iy KpaeMm Wwaa nprBapkn Haknaaky 1 kpaem nnxarnwero wea
TpybonpoBoaa unu wea npueapku natpybka, a Takxe MexXxay KpasiMu WBOB NPUBaPKy COCELHNX
HaknanoK OONXHO BbITb HE MEHEE TPEXKPATHOMN TOMIWMHBI CTEHKM TPY6bI, HO HE MeHee 20 MM.

6.8.7 1ns nonepeyHbIX CTbIKOBbIX CBAPHbLIX COEAMHEHWIA, MOANEXAaluMX MECTHON TEPMNYECKON
obpaboTke, onHaA cBOOOLHOrO NPSIMOro yyacTka TpyObl B KaXX Ayt CTOPOHY OT ocy Wwea (A0
6nuxainwnx NpMBapHbIX Aetanei n 3NeMeHToB, Hayana rnba, CoceHero NonepeyHoro Waa)
LoNHa 6bITb He MeHee BenuumHbl L, onpenensiemoii no dpopmyne (1), Ho He MeHee 100 MM:

roe - HOMUHaNbHbIA HAPYXHbIA ouameTp TpyObl, MM;
- HOMMHaNbHas TONWWHA CTEHKW TPyOBbl, AeTanu, MM.

L1 nonepeyHbIx CTbIKOBbIX CBAPHBIX COEAUHEHWIA, MO NEXalumX yNbTPas3ByKOBOMY KOHTPOO,
LnHa cBOBOLHOrO NPSIMOro yyacTka Tpy6bl (3N1eMeHTa) B KaX Ayt CTOPOHY OT OCy LWBa (A0
6nuxanwunx npruBapHbIX aetanei, Hadana ruba, ocu CoceHero rnonepeyYHoro CBapHoOro Wea)
LOJIXHa ObITb He MeHee BeNMYMH, NpUBEAeHHbIX B Tabnuue 6.1.

Tabnuua 6.1 - MuHnmMansHas nnuHa cBo6oLHOro NPsIMOro yyacTtka

HomunHanbHasa TonwmHa CTeHkn MuHMManbHas gnnHa cBo60LHOro NPSIMOro yyacTka
cBapmBaeMblx Tpy6 (aneMeHToB) , MM| TpyObl (3NeMeHTa) B KaXX Ayl CTOPOHY OT OCY WBa, MM
Jo 15 Bkn. 100
Cs. 15 0o 30 k. 5 +25
Cg. 30 0o 36 BKk. 175
Cs. 36 4 +30

7 TpeboBaHua K MaTepunanam n nonydabprnkaTam

7.1 O6bLwme nonoXxxeHuns

7.1.1 Matepuansl, NpyMeHsieMble AN U3roToBAEHNUS TPYOONPOBOAOB (MpUnoxeHue A),
LONXHbI 0becrneumBaTh X HaLeXHY paboTy B TEHEHME PaCYETHOrO CpokKa CNnyX6bl C yUeToM
3a[aHHbIX YCNOBWI 3KCnayaTaumm (pacyeTHoe AasneHve, MMHManbHas oTpuuarenbHas u
MakcumanbHas pacyeTHas TemnepaTypbl), COCTaBa U xapakTtepa cpefbl (KOpPO3MOHHas
aKTVBHOCTb, B3PbIBOOMACHOCTb, TOKCMYHOCTb U AP.) U BINSHMS TEMMepaTypbl OKpYXatowero
BO34yxa.

7.1.2 Tpybbl 1 (paCOHHbIE feTanu Tpy6onpoBOLOB LOMXHbI BbITb M3rOTOBNEHBI U3 CTANEN,
obnaparmowmx TeXHONOrMYECKo CBapNBAEMOCTbIO, OTHOCUMTENbHbBIM YAUHEHNEM METaNNA NPW
paspbiBe Ha NSATUKPATHbLIX 06pasuax He MeHee 16% 1 yaapHoO BSI3KOCTbO He Huxe KCU=30



Ox/cm , KCV=20 Ox/cM npun MUHManbHOWM pacyeTHOW TeMnepaType CTEHKN dneMeHTa
Tpybonposoaa.

7.1.3 JonyckaeTcst npuMeHeHue nonygabpukaToB U3 MaTepranos, He yka3aHHbIX B
NpUNoXeHnn A, eCnun Nx NPUMEHEHNE NPeaYCMOTPEHO APYrMMU HALMOHANbHBIMA CTaHaapTamm
nTY cyyeTom 4.1, eCnm Ka4eCTBO NO HUM HE HNXE YCTAHOBIEHHOr O B MPUIoXeHun A.

7.1.4 TIpUMeHeHVe NMMNOPTHbIX NoNychabpukaTos U MaTepmanos LOMYyCKaeTcs, eCNv 370
npenycMoTPeHo MexayHapoaHbeiMu ctaHpapTamm ASME, EN.

7.1.5 MNpennpusiTue - U3roToBUTENb TPYHONPOBOAA [OMXKHO OCYLECTBASATH BXOLHOW KOHTPOb
KauecTBa nocTtynatowwx nonydabprkatos. OueHKy KayecTBa nosydpabpmkaTos NPOBOASIT B
cooTBeTCTBUY C TpeboBaHusMU cTaHfapToB 1 HI, Ha KoHkpeTHble nonydpabpukatb 1
NOATBEPXAAKT CepTndpUKaTaMu.

Ins Tpy6onposonos PN>100 06beM BXOLHOTO KOHTPOS COOPOYHBIX €ANHULL 1 3NEMEHTOB
Tpyb6onpoBoaos npuseneH B tabnuue .3 (npunoxexue ).

7.1.6 [Lns n3roToBNEHUS, MOHTaXa U peMoHTa TPyBoNpOBOAOB ClieayeT NPUMEHSITb OCHOBHbIE
MaTtepuanbl, ykasaHHble B NpunoxeHun A: Tpybbl - cM. Tabnuuy A.1, nokoeku - Tabnnuy A.2,
cTanbHble OTANBKY - Tabnuuy A.3, KpenexHble fetanu - Tabnuuy A.4, matepuansl LeTanei nog
naenexHvem PN>100 - cM. npunoxeHue I.

7.2 Pac4yeTHasa oTpuuaTenbHasa TeMnepaTtypa

Lns Tpy6onpoBoAoB, pasmMelaeMblx Ha OTKPbITOM NAoLWaaKe Uimn B HeoTanMBaeMom
MOMELLEHNWN, MUHUMATIBHYIO TEeMMepaTypy CTEHKM Tpy6onpoBoAa NPUHUMAIOT PABHOM:

- abCONMIOTHOM MUHMMANBHON TEMNEPATYPE OKPYXatoWero Bo3ayxa AaHHOro panioHa B
COOTBETCTBUY C [8], ecnu TemnepaTtypa CTeHKM TpybonpoBoa, HAXOASWErocs Mo PacyeTHbIM
(paboumm) naBneHneM, MOXeT NPUHATb 3TO 3HAYeHMe TemnepaTypbl;

- 3HAYEHWI0 OTpULLATENBHON TeMrnepaTypsbl, ykasaHHoi B Tabnuue A.1, ctonbeu "6onee 0,35[ |
LLNsi COOTBETCTBYIOIWEro Matepuana, ecnm Temneparypa cTeHku Tpybonpoeoa, Haxoaswerocs
NoJA pacyeTHbIM (paboynm) AaBneHEM, HE MOXET ObITb HVXe 3TOW TeMnepaTypbl; eCnu
ykasaHHasi TemMnepaTtypa Bbllle CpeLiHell TeMnepaTypbl CaMOoii X0N0AHOW NSATUAHEBKMN C
obecneyeHHOCTbI0 0,92, TO MyCK, OCTAHOBKY U UCMbITAHNS HA FepMeTUYHOCTb B 3UMHEe BpeMs
BbINOJ/IHSIIOT B COOTBETCTBUYM C "PernameHToM npoBefeHuns B 3MHeEE BPEMSI Mycka (OCTaHOBKM)
VAW NCMbITaHWSl HA TePMETUYHOCTb TpybonpoBoaoB” (MpunoxeHue b), ecnu HeT opyrux
ykasaHuwii B HL;

- MaTepuan onopHbIX 31IEMEHTOB NPUHMMAIOT NO CPenHen TemnepaType Hambonee XonoaHoM
NATUAHEBKM AAHHOro parioHa ¢ obecneveHHocTbo 0,92 cornacHo [8].

7.3 Tpybbl

7.3.1 MNpenenbl NpuMeHeHnst TPy 13 ctanel pasnyHbiX Mapok yKkasaHbl B MPUA0XeHN A
(tabnnua A.1).

7.3.2 beclwoBHble TPy6bl AONXHBI U3rOTOBAATHCS U3 KaTaHOo, KOBaHOW, HEMPEPbLIBHOW 1K
ueHTpobexHo-nnTol 3aroToBku. flonyckaetcsa ans Tpy6onpoBoaos kaTeropuii Il v Huxe
npUMeHeHue Tpy6, N3roTOBIEHHBIX 3 CNIMTKA, NPY YCNOBUM NPOBEAEHNS UX KOHTPONS METOLOM
Y3 8 06beme 100% o Bcelt MOBEPXHOCTU.

7.3.3 OnekTpocBapHble Tpybbl ¢ MPOAC/BbHbIM MW CNIMPANbHBIM WBOM [0/XHbI MOCTABASITHCS C
paavorpadgouyeckum Unu ynbTPa3ByKOBLIM KOHTPOIEM CBAPHOIO WBA Mo BCeli ANUHE.

7.3.4 dnekTpoceapHble TPyObl U3 YyrNepoancTol U HU3KONErMpoBaHHON CTann JONXHbl
MOCTaBNSATbCS B TepMMYeckm 06paboTaHHOM COCTOSIHWU, ECIN:

- OTHOLLEHWE HaPYXHOro gmameTpa Tpybbl K TONWWHE CTEHKU MeHee 50;

- TO/NWWHa cTeHkn Tpybbl 6onee 30 MM 4Nl HU3KONErMPOBaHHbIX cTanen unu 6onee 36 MM ans
yrnepoancTbIxX cTanei;

- TpaHcnopTMpyemMas cpena Bbi3blBaeT KOPPO3NOHHOE PaCTPECKUBaHME.

SkcnaHampoBaHHble Tpybbl MOTYT NpUMEHSITbCS 6e3 nocnenytowei TepMmnyeckoi obpaboTku
no Temnepatypbl 150°C, ecnu nnactuyeckas Aedgoopmauns npy sKcnaHLMpoBaHUM NpeBblluaeT
3%.

7.3.5 Kaxaas 6ecwosHas unv ceapHas Tpyba 4onXHa npoxoauTb rMapaBnnyeckoe



UCMbITaHNe NPoOHbIM faBneHneM, ykazaHHbiM B HI, Ha TpyObl.

JonyckaeTcs He NPOBOAUTL FMOPABIMYECKOe UCTbITaHne 6eCOoBHbIX TPy, ecnu Tpyobl
noaBepratTcs No Bceil NOBEPXHOCTM KOHTPOMIO (oU3NYECKMMM METOIaMM.

7.3.6 ns TpybonpoBooB cnenyeT NpuMeHsTb Tpy6bl C HOPMUPOBAHHBIMU XUMUYECKUM
COCTaBOM M MExaHM4YeckmMmmn cBoncTBaMu Metanna (rpynna B) no npunoxexuio A.

7.3.7 TpyObl 31eKTPOCBaPHBIE CO CNpanbHbLIM WBOM pa3peLlaeTcsl NPUMEHSTb TObKO AN
NPSIMbIX y4acTKoOB TPYOONpPOBOLOB.

7.3.8 [lonyckaeTcs NpUMeHsTb B KayecTse Tpy6 obevaiiku, N3roTOBNEHHbIE N3 NMCTOBOV CTanu
B COOTBETCTBUM C [9].

7.4 Detann TpybonpoBoaoB

7.4.1 Oetanu Tpy6onpoBOLOB B 3aBUCUMOCTI OT NapaMeTpoB TPaHCMOPTMPYEMOL cpelbl 1
YCNOBWiA aKcnnyaTauum cnenyet BoibrpaTb no aencTeyowmm HI, a Takxe no TeXHUYECKOiA
LOKyMeHTaumn paspaboTumka npoekTa.

7.4.2 letann Tpy60nNpoBOAOB AO/MXHbI U3roTaBNMBaThCS U3 CTaNbHbIX GECIIOBHbIX 1
NPSIMOLIOBHBIX CBapHbIX TPY6, TMCTOBOro Npokarta 1 NoKoBOK, MaTepran KoTopbiX 0TBevaeT
TpeboBaHmsim HI, a Takxe yCnoBnsiM CBapMBaEMOCTM C MaTEPUANOM NPUCOEANHSEMbIX TPY6.

7.5 MNMOKOBKK, COPTOBOW NPOKaT

7.5.1 Npepnenbl NpUMEHeHNs MOKOBOK PasnunyHbiX MapoK CTanei 4O0NXHb COOTBETCTBOBATb
TpeboBaHusAM NpunoxeHns A, Tabnuua A.2.

7.5.2 T1oKOBKM AONXHbI NPUMEHATBLCA B TEPMNYECKN 06pa6OTaHHOM COCTOSAHUN.

7.5.3 1ns n3rotoBneHms NOKOBOK AOJIXHbl MPUMEHATHCS KaYeCTBEHHbIE YT N1epoaNCTbIE,
HW3KONErnpoBaHHble, NErMPOBaHHBLIE N KOPPO3MOHHO-CTOWKME CTanw.

7.5.4 TokoBkmM onsa netanel TpybonpoBoaoB LOMXHbI 6bITb 0THeCeHbI K rpynne IV no FTOCT
8479 nk rpynnam IV nan V no FOCT 25054.

7.5.5 NOKOBKM 13 yrnepoancTbiX, HU3KONErMpOBaHHbIX 1 NErMPOBAaHHbIX CTaNen, uMetoLwmne
0OVH 13 rabaputHbix paamepoBs 6onee 200 MM 1 TonwmHy 6onee 50 MM, AONXHbI NOABEPraTbhCs
MOLWTYYHOMY KOHTPOIIO YNbTPa3BYKOBbLIM UW APYTIM PABHOLEHHBIM METOLOM.

JedpekTockonum fonXHoO noasepratbcs He MeHee 50% 06 beMa KOHTPOIMPYEMO MOKOBKY.
Mnowanb KOHTPONA pacnpenenaoT paBHOMEPHO MO BCe KOHTPOMPYEMOW MOBEPXHOCTH.
O6beMm koHTpons ans PN>100 npuBeneH B npunoxeHun I

MeTonbl n HOPMbl KOHTPO A OONXHbI COOTBETCTBOBATb ,D,eIZCTByPOLIJ,I/IM HO.

7.5.6 JonyckaeTcs NpUMEHEHUE KPYr NOro npokaTa Hapy>XHbIM AMaMeTpoM He 6onee 160 MM
LN U3roTOBMIEHNS MOMbIX KPYTNbIX feTanew ¢ TONWUHOM CTeHKM He Bonee 40 MM 1 ANWHOM [0
200 mm BK.

7.5.7 MpokaT fonXeH bbiTb B TEPMUYECKM 06pabOTaHHOM COCTOSIHUM U NMOABEPraThCs
pagvorpaguyeckoMy Unm ynbTpassykOBOMY KOHTPOSIO MO BCeMy o6 bemy.

7.6 KpenexHble netanu

7.6.1 KpenexHble getanv nns pa3beMHbIX COEQUHEHUI U MaTepranbl s HAX cneayeT
BbIGMpaTh B 3aBMCMMOCTYM OT pabourx yCNOBWIA 1 MaTepuana cornacHo NpunoXeHuto A.

Lnsa coepnHeHns g naHues npu temnepatype Boiwe 300°C n H1xe MuHyc 40° C He3aBNCMMO
OT [aB/ieHNs cneayeT NPUMEHATb WUbKU.

7.6.2 erl'le)KHbIe aetann OONXHbl N3rotaBNmMBaTbCAd N3 COPTOBOrO npokaTta 1M NokKoBOK.

7.6.3 Matepuvan 3aroToBOK U/IM TOTOBbIE KpeneXHble AeTany AONXHbl ObiTb TepMUYEcKU
obpaboTaHbl.

7.6.4 B cnyyae npuMeHeHus wnunek (6onToB) 1 raek U3 ctanu 04HOM MapKu, TBEPLAOCTb raek
LONXHa 6bITb HUXe TBEpAOCTM wnunek (6onTos) He MeHee yem 15 HB.

7.6.5 He nonyckaeTtcs M3rotoBnsaTb KpeneXxHbie geTany 3 KUnswein, nonyCcroKORHOM 1
aBTOMaTHoOW cTanem.



7.6.6 Lnsi KpenexXHbix AeTanei U3 cranei ayCTeHNTHOro knacca ¢ paboyeii Temnepatypon
Bblwe 500°C n3rotoBAsiTb pe3bby METOLOM HAKaTKM He [onycKaeTcs.

7.6.7 Matepuanbl KpenexHblx geTaneit L0AXHbl BBIOMPaTbcst ¢ KO OULIMEHTOM NIMHENHOTO
pacwupeHus, 6IM3kUM No 3HAYEHMIO K KO3 PULIMEHTY NMHENHOMO paclpPeHnst MaTeprana
dnaHua. PasHocTb B 3HaYEHNAX KOS PULIMEHTOB NIMHERHOrO PacILMPEHNs MaTepmanos He
nonxHa npesbiwatb 10%.

JonyckaeTtcs npuMeHATb Mateprarbl KpeneXHbix getanei n pnaHues ¢ KOs uumeHTamm
NIMHEMHOr O pacWPeHUs, 3Ha4YEHUS KOTOPbIX pasnuyatoTcs 6onee YeM Ha 10%, B ciyyasix,
060CHOBAHHbIX PACYETOM Ha NMPOYHOCTb WM SKCNEPUMEHTANbHBIMU CCNELOBAHNSIMU, @ TaKXe
LN (o naHUEeBbIX CoeMHeHN ¢ paboyeit TemnepaTypoit He 6onee 100°C.

7.7 NpoknagovHble maTepuassbl

Mpoknafku 1 NpoknanoyHble MaTepuanbl ANs YNAOTHEHUS go NaHLEBbIX COeAUHEeHNI BolIbupatoT
B 3@BMCUMOCTM OT TPAHCMOPTMPYEMOli cpelbl U ee paboyrx napaMeTpoB B COOTBETCTBUU C
npoektom n H.

8 TpeboBaHua K TpybonposogHOM apMaType

8.1 Mpy NPOEKTUPOBAHNM U U3rOTOBMEHMUM TPYBONPOBOAHO apMaTypbl HEOOXOAUMO
BbIMNONIHSATL TPEOOBAHNS TEXHUYECKMNX PErNaMeHTOoB, CTaHAAPTOB U TpeboBaHUS 3aKa34MKOB B
cooTBeTCTBUM C TpeboBaHnsaMU GesonacHocTy no [10].

8.2 B TY Ha KOHKpETHbIE BUAbI 1 TUMbI TPYGONPOBOAHON apMaTypbl LOMXHbI 6biTb NPUBELEHDI:

- nepeyeHb H,ﬂ,, Ha OCHOBaHWW KOTOPbIX BbIMOJIHAIOT NMPOEKTUpoBaHNe, N3rotoBieHne n
aKcnayaTauumio apmaTypsbl;

- OCHOBHble TeXHU4YeCkKne OaHHble N XapaKTepUCcTukKn apMaTtypbl;

- mokasaTenu HaaeXHOCTW Wiy nokasatenu 6e3onacHoCcTy (N apMaTypbl, y KOTOPO
BO3MOXXHbI KpUTUYECKME OTKA3bl);

- Tpe60oBaHNs K N3roTOBNEHUIO;

- TpeboBaHus 6e30MacHOCTY;

- KOMMNEKT NoCcTaBKu;

- NpaBuia NPUeMKu;

- MeToabl VICﬂbITaHVII‘;I;

- nepequb BO3MOXHbIX OTKQ30B U KpI/ITepVIVI npe,u,eanblx COCTOFIHI/II?I;
- yKasaHus no aKcnayatauum,

- OCHOBHble rabapuTHblE N NPUCOELNHUTENbHBIE PA3MepPbl, B TOM YUCTE HAPYXHbIA 1
BHYTPEHHWIA AraMeTpbl NaTpyoKoB, pas3fienku KpOMOK naTtpybKkoB noja npvBapky v ap.

TpeboBaHus K BbIBOPY 1 HACTPOKe NPeaoXpaHNTEeNbHbIX KanaHoB NPUHUMAKOT B
cooTtBeTcTBUM ¢ TOCT 12.2.085.

8.3 OcHoBHble NokasaTenu HasHa4yeHns apMaTypbl (BCex BUAOB U TUMOB), yCTAHABNMBAEMbIE B
KOHCTPYKTOPCKOW 1 3KCNNyaTaunMoHHON OKYMEHTaummn, cneayiowme:

- HoMUHanbHoe aaeneHue PN (paboyee unu pacyeTHoe AasneHue P);

- HOMUHanbHbI gnameTp DN;

- pabouyas cpena;

- pacyeTHas TemnepaTypa (MakcumanbHas Temnepartypa paboyeii cpenbl);
- ONYCTWMbI Nepenag, nasfieHunia;

- FepMEeTNYHOCTb 3aTBopa (K1acc repMeTUYHOCTU NN BENMYUHA YTEYUKW);

- CTpoMTEeNbHasa ANVHa;

- KIMMaTmMyeckoe UCMOJIHeHVe (C NapaMeTpaMim oKpyXatoluen cpeabl);



- CTOVIKOCTb K BHELUHVM BO3LENCTBUSM (CericMnyeckme, BUOpaLmMOHHbIE U Ap.);

- Macca.

8.4 [lononHnTeNbHble NoKasaTenn Ha3HavyeHus 419 KOHKPETHbIX BUAOB apMaTypbl cnegyolme:
- KO3P PULMEHT CONPOTUBNEHNS - A5 3aNOPHOI 1 06paTHON apMaTypbl;

- 3aBMCUMOCTb KO3(P hMLMEHTA CONPOTUBIEHUSI OT CKOPOCTHOMO AaBNEHNS - A5 06paTHON
apmartypsbl;

- KOa(p PUMUMEHT pacxoaa (No XMAKOCTU 1 No rasy), nnowanb cenna, LaBneHne HacTPOoKY,
JaBsJfieHne rnonHoro oTKPbITUA, aBfieHNe 3aKpbiTUa, NPOTUBOAABIIEHNE, AMana3oH AaBNeHNi
HacTpOWKu - ANs NPefoxXpaHUTeNbHON apMaTtypbl;

- yCNoBHas NPOMyCcKHas CNOCOBHOCTb , BUA NMPOMYCKHON Xapak TePUCTUKU, KABUTaLMOHHbIE
XapakTepuCTUKM - NSt perynupytowein apMaTypbi;

- YCNOBHasi NPONyckHas crocobHOCTb, BENIMYMHA PETYMPYEMOrO LABNEHUs, LMana3oH
perynupyembix 0aBNeHUIR, TOYHOCTb NOLLEPXKaHUS aBNEeHUs (30Ha HEYYBCTBUTENBHOCTU U
30Ha HEPABHOMEPHOCTH), MUHMMANbHBIV Nepenag LaBneHus, Mpy KOTOpoM obecneynBaeTcs
paboTocnocobHOCTb - ANS PErYNSTOPOB faBNEHNS;

- napamMeTpbl NpnBoAOB N UCMONMHUTEIbHbIX MEXaHN3MOB!

a) Ans aNeKTPonpMBoAa - HaNpPsXeHWe, YacToTa Toka, MOWHOCTb, PeXuM paboThl,
nepepartoyHoe uncno, KM, MakcmanbHbIi KPYTAWMA MOMEHT, NapameTpbl OKpyXatowei
cpelbl;

6) ons rMapo- 1 NHEBMOMPKBOLA - AaBNEHWE YNPaBnsiolWeii cpeibl;
- BPEMS OTKPBITUS (3aKPbITUS) - MO TpeboBaHWo 3aKkasurka apMaTypbil.

8.5 Apmatypa gonxHa 6biTb ucnbitTaHa B cootseTcTBum ¢ [11]1n TY, npn aTom 0653aTeNbHbIN
06BbEM UCMbITAHWUIA LONXEH BK/OYATb UCMbITAHUS:

- Ha NPOYHOCTb U MNOTHOCTb OCHOBHbIX AeTanei 1 CBapHbIX CoeanHeHUi, paboTatowmx nog
LaBeHveM,;

- Ha repMeTMYHOCTb 3aTBOPA, HOPMbI FEPMETUYHOCTM 3aTBOPA - MO [12] (&Ns apMaTypbl pabouymx
cpencTs rpynn A, b(a) n B(6) npu ncnbiTaHnM Ha repMeTUYHOCTb 3aTBOPOB HE AOXHO BbiTh
BUOMMBIX yTeuek - knacc A no [12]);

- Ha repMeTMYHOCTb OTHOCMTENBLHO BHELHE cpeabl;
- Ha PYHKUMOHMpPOBaHUe (PaboToCcnocoBHOCTL).
PesynbTaThl UCMblTaHW 0ONXHbI ObITb OTPAXEHbI B NacropTe apMaTypbl.

8.6 [NprvMeHeHne 3anopHO apMaTypbl B KA4eCTBE perynnpytowen (opoccenvpytowen) He
Jonyckaetcs.

8.7 MNpw ycTaHOBKe NpMBOLA HA apMaTypy MaxoBVKW AN PYYHOrO yNpaBieHus LOMXHbI
OTKpPbIBATb apMaTypy LOBUXEHUEM NPOTVB YACOBOW CTPENKM, @ 3aKPblBaThb - M0 YaCOBOM
cTpernke.

HaﬂpaBﬂeHVle ocel WwToka npueoga A0NXHO OnpefensaTbCs B NPOEKTHOM AOKYMeHTauunu.

8.8 3ar|opHasi apMmartypa 00J/1IXXKHa UMeTb yKasaTtenm NooXeHnd 3anmparllero anemMeHTa

("oTKpbITO", "3aKpPHLITO").

8.9 MaTtepuan apmaTtypbl Ans Tpy6onpoBoLoB clenyeT BbibMpaTh B 3aBUCUMOCTI OT YCIOBWIA
aKcnnyaTaumu, napameTpoB 1 OU3NKO-XUMUYECKUX CBOWCTB TPAHCTMIOPTUPYEMOIA Cpebl 1
Tpeboanuii HI. ApMaTypy 13 LBETHBIX METAS/IOB U UX CMIABOB LOMYCKAETCs NPUMEHSTb B TEX
cnyyvasix, Korga ctanbHasi v YyryHHas apMartypa He MoryT GblTb MCMONb30BaHbl Mo
060CHOBAHHBIM NMPUYMHAM.

8.10 ApmaTtypy U3 yrnepoamncTbiX 1 NErMpoBaHHbIX CTanen 4onyckaeTcs NpUMEHATb A5 CPeq,
€O CKOPOCTbo Koppo3uu He Bonee 0,5 Mm/rof.

8.11 ApmaTtypy 13 KOBKOTr0 YyryHa mapku He Huxe KY 30-6 n 13 ceporo yyryHa Mapkum He Huxe
CH 18-36 cnepyeT NpuUMeHsITb Ans Tpy6ONpoBOAOB, TPAHCMOPTMPYIOWMX Cpelbl rpynnbl B, ¢
y4eTOM OrpaHu4eHnin, ykasaHHboix B 8.14.



8.12 Ninsi cpen rpynn A(6), B(a), kpome cxumxeHHbIx ra3os; 5(6), kpome JIBX ¢ Temnepatypoii
KuneHns Huxe 45°C; B(B) - apmaTypy 13 KOBKOr0 YyryHa AomnyckaeTcs NCNob30BaThb, eCnv
npenensl pabounx Temnepatyp cpenbl He Huxe MuHyc 30°C 1 He Bobiwe 150°C npw naBneHUm
cpenbl He 6onee 1,6 MIMa (16 krc/cm ). Mpw 93TOM ANS HOMVUHANBHbIX AaBNEHWA cpeabl 4o 10
npUMeHseTCcs apmatypa, paccuMTaHHas Ha gasneHne PN 16, a ons HOMUHaNbHbIX

naenexnin PN>10 - apmatypa, paccumtaHHas Ha gasneHune PN 25.

8.13 He nonyckaeTcs NpuUMeHATb apMaTypy U3 KOBKOro YyryHa Ha Tpybonposoaax,
TpaHcnopTuMpyowmx cpeapbl rpynnbl A(a), CXMXeHHbIX rasos rpynnb b(a); J1IBX ¢
Temnepatypoii kuneHus Huxe 45°C rpynnbl B(6).

He ponyckaeTcsi NpMMeEHsITb apMaTypy 13 CEPOro YyryHa Ha TpybonpoBogax,
TpaHcrnopTupytowwx BelwecTsa rpynn A n B, a Takxe Ha naponpoBojax 1 Ha TpybonpoBoLax
ropsiyeli BOAbI, UICMONb3YeMbIX B KAYECTBE CMyTHIKOB.

8.14 ApmaTypy 13 CEPOro 1 KOBKOTO YyryHa He [omyckaeTcs NPUMEHSATb B CNeayowWwmx Cyyasx:
- Ha Tpy6onpoBoAax, NoaBepXEHHbIX BUGpaLmL;
- Ha TpyBonpoBoaax, paboTatowmx Npy pe3konepeMeHHOM TEMMNEePaTypPHOM peXrMe Cpenbl;

- PY BO3MOXHOCTU 3HAYMTENBHOMO OXNaXAEHNS apMaTyphbl B pe3ynbTate 4poccesb-

agopekTa;

- Ha TpybonpoBoAaax, TpaHcnopTMpYyoWwwmx BewecTtsa rpynn A n b, cogepxauwwx sogy nnm
Ipyrve 3amepsatolume XUIKOCTU, Npy TemrnepaTtype cTeHkn Tpybonposoaa Huxe 0°C
HEe3aBMCKMO OT AaB/eHNs;

- B 06BSI3Ke HACOCHbIX arperaTtoB Npu yctaHOBKE HACOCOB Ha OTKPbITbIX naowankax;

- B 06BSI3KE pe3epByapoB U EMKOCTEN AN XPAHEHWS B3PbIBOMOXAPOONacHbIX M TOKCUYHbIX
BELECTB.

8.15 Ha tpyb6onpoBogax, paboTatowmx npu Temnepatype cpenbl Huxe 40°C, cneayet
NPUMEHATb apMaTypy U3 COOTBETCTBYIOWNX NermpoBaHHbIX CTa}'IeI7I, cneunvanbHbIX CrnaBoOB UNU
LBETHbIX MeTannos, MMeLWwmnx npu HaWMEHbLWEN BO3MOXHOMN TeMmnepartype Koprnyca BenninHy
KCV He Huxe 20 Ox/c™m .

8.16 [nsi XMAKOro 1 razoob6pasHoro aMmmuaka LonyckaeTcs NpUMeHeHue crneunanbHom
apmartypbl U3 KOBKOIO YyryHa B npegenax napameTpoB v yCNOBUNA, U3N0XEHHbIX B 8.12.

8.17 B ruagponpusoe apMaTypbl cneayeT NpUMeHsTb HEroproYMe 1 Hesamepsatowme
XWULKOCTUW, COOTBETCTBYIOWME YCNOBUSM 3KCMyaTaLluu.

8.18 C Lenbio ncknro4eHnsa BO3MOXHOCTU BbinaneHWsa B MHEBMONpuBoAax KOHAeHCaTa B
3IMHEE BpeMS ras oCylaroT 40 TOYKU POChl MpY OTpULATENbHON pacyeTHOM TemnepaType
Tpybonposoaa.

8.19 lns Tpy60npOBOLOB C HOMUHATBbHBLIM AaBneHueMm caoilwe 35 MIMa (350 krc/cm )
NPUMEHEHNE NMTOW apMaTypbl He JONycKaeTcs.

Apmatypy ¢ ynnoTHeHMeM o naHueB "BbICTYN-BNaguHa" B cnydae NnpyMeHeHns cneumnanbHblX
npoKnafok fonyckaeTcs NpUMEHATb NPU HOMMHaNbHOM aaeneHun no 35 MIMa (350 kre/cm ).

8.20 1ns obecneyeHusi 6esonacHol paboTbl B CUCTEMAX aBTOMATUYECKOr0 PErynmpoBaHus npu
BblOOpE perynvpyolei apmaTypbl ONXHb! 6bITb COBNM0AEHbI CleayoWme YCNOBUS:

- noTepu (Nepenan) AaBneHnsl Ha perynvpyioleil apMaType npu MakCMManbHOM pacxoie
paboueit cpenbl ONXHbI 6biTb HE MeHee 40% NoTepb JABNEHNS BO BCEW CUCTEME;

- PV TeYEeHUU XULOKOCTU nepenag AaBneHns Ha perynvpyouwen apMatype Bo BCEM AnanasoHe
perynnpoBsaHna He 001KeH npesbiaTbh BENMNYNHY KaBUTaUMOHHOIO nepenaaa.

8.21 Ha kopnyce apMaTypbl Ha BULHOM MECTE U3roTOBUTENb HAHOCUT MapkUPOBKY B
cnenyowem obbeme:

- HaMMeHoBaHue nnu TOBaprIVI 3HaK N3rotToBUTENSA;
- 32BOCKOW HOMED;
-rog n3rotoBneHus;

- HoMUHanbHoe (paboyee) nasnexve PN ();



- HOMUHanbHbIR anameTp DN;

- Temnepartypa paboyeii cpenbl (NMpu MapkrpoBke paboyero gaeneHust - 06s93aTenbHo);
- cCTpenka-ykasatesb HanpaBneHusi notoka cpenbl (MPy 04HOCTOPOHHEN Noaavye cpenbl);
- 0603HaueHWe nsnenns;

- Mapka cTanu n Homep Nnasku (A1s KOPNYCcoB, BbIMOMHEHHbIX 13 OTNVNBOK);

- AONO/IHUTENbHble 3HAakKN MAapPKNPOBKK B COOTBETCTBUN C Tpe6OBaHVIF|MI/I 3aKa34mKkoB 1
HaunoHaNnbHbIX CTAHAAPTOB.

8.22 B KOMMNEKT NocTasky TpybonpoBoAHOM apMaTypbl LOMXKHA BXOAWTb 3KCMNNyaTaumoHHas
JOKyMeHTauus B o6 beme:

- nacnopr (MC);
- pykoBOACTBO No akcnnyatauuu (P3);

- 9KCnyaTauMoHHasa OOKyMeHTauusa Ha KoMnnekTywuwme nsnenna (I'IpVIBOJJ.bI, NCNONMHUTENbHbIE
MeXaHWN3Mbl, MO3NLINOHEPbI, KOHE4YHbIe BblK1lo4aTenn n ﬂ,p)

®dopwma NC paHa B npunoxexHun H (pekomeHgyemoe).

B P3 nonxHbl 6biTb NpuBEaEHbI:

- onucaHmne KOHCTPYKLUUW 1 NPUHLMN LEACTBUS apMaTypsbl;

- nopspok cbopku n pasbopku;

- MOBTOPEHUE Y NOSACHEHUE MHZOPMALMK, BKIKOYEHHOM B MApKMPOBKY apMatypbl;
- NepeyeHb MaTepmanos OCHOBHbIX AeTasnei apmatypbl;

- IHGOOPMaLMS 0 BULAX OMACHbIX BO3AENCTBUIA, €CNM apMaTypa MOXeT NpeAcTaBnsTb
OMACHOCTb AN XU3HW 1 3[0POBbS MO UM OKPYXatowwel cpefpl, 1 0 Mepax rno ux
npeaynpexaeHuto U NpeLoTBPaLLEHNIO;

- nokasaTtenn HaleXXHOCTU W/nm nokasaTtenu 6G3OHaCHOCTVI;
- 06'bEM BXOAHOr0O KOHTPONA apMaTtypbl nepen MOHTaXXO0oM;

- MeToaunkKa nposeneHnsa KOHTPOIbHbIX McnbiTaHWi (I'IpOBepOK) apMmartypbl 1 ee OCHOBHbIX Y3/10B,
nopsnoK TexHNn4eckoro O6Cﬂy)KVIBaHVIF|, pPeMoHTa N AnarHoCTUpPoOBaHUA.

8.23 MNepen MOHTaXOM apMaTypy He06X0AUMO NOABEPTHYTb BXOLHOMY KOHTPOJIO U
UCMbITaHNAM B 06 beMe, NpelyCMOTpeHHOM P3. MoHTax apmaTypbl cneayeT NpoOBOAUTL C
y4yeToM TpeboBaHuii 6e3onacHOCTM B COOTBETCTBIUM C P3.

8.24 BesonacHOCTb apMaTypbl Npu akcniyaTauuy obecnedumBaeTcs BoINOMHEHUEM CleayoWwmx
TpeboBaHwii:

- apMmaTypy 1 NpuvBOAHblE YCTPOCTBA HEOOXOANMO NPUMEHSTL B COOTBETCTBUM C UX
nokasaTensiMm HasHa4yeHnsi B YacTu paboumx napameTpoB, CPe, YCOBMiA SKCMyaTaLmm;

- apMmaTypy cneayeT aKCrnyaTupoBaTbh B COOTBETCTBUM C PYKOBOLCTBOM MO 3KChayaTaumu
(BKNtOYAS NPOEKTHbBIE HEWTATHBIE CUTYALMM) U TEXHONOMMYECKMMI PETNTAMEHT aMu;

- 3anopHas apMaTypa AonxHa ObiTb NOMHOCTLIO OTKPbITA MAK 3aKpbiTa. Micnonb3oeaThb
3anopHyo apMaTypy B ka4ecTBe perynupyiowen He gonyckaeTcs;

- apMaTypy Heo6X04MMO NPUMEHSITb B COOTBETCTBUM C €€ PYHKLIMOHANbHBIM Ha3HAYEHVEM;

- NPOV3BOLCTBEHHbI KOHTPOJIb NPOMBILWNEHHOR 6€30MacCHOCTU apMaTypbl LOMXEH
npeaycMaTprBaTtbh CUCTEMY Mep MO YCTPAHEHWIO BO3MOXHbIX NPeAebHbIX COCTOSIHWIA 1
npeaynpexXaeHuo KpUTUYECKUX 0TKa30B apMaTypbl.

8.25 He nonyckaertcs:

- 9KCnayaTupoBaTtb apMaTtypy npu OTCYTCTBMM MAPKMPOBKIK M 3KCMyaTaumoHHON
AOOKyMeHTauuu,

- NpPoBOAUTL PaboThbl MO yCTpaHEHWIO AedIEKTOB KOPMYCHbIX AeTanei 1 NoATsXKY pe3b60Bbix
COEOVHEHN, HAXOASAWMXCS NOJL AABNEHNEM;



- UCMONb30BaTh apMaTypy B Ka4eCTBe onopbl 415 Tpy6onpoBoAa;

- MPUMEHATbL ONS yNpaBneHns apMaTypoi pulyaru, yanmHaowWwme nneyo pykoaTku unm
MaxoBuKa, He NpefyCMOTpeHHble P3;

- MIPUMEHATb YOANUHUTENN K KNHoYaM 414 KpeneXHbIX netanen.

9 OcHOBbI pacyeTa TexHoaorn4yeckmx Tpybonposoaos Ha
NPOYHOCTb 1 BUBpaumio

9.1 ConpoTuBneHve maTepuana TpybonpoBoLa paspyLeHnio onpeaensioT No KpUtTepusm
MakCMMasbHOro KacaTeflbHOro HanpsixXeHus (TPeTbs Teopysi MPOYHOCTM) UM NO NpeesbHO
BENNYMHE HAKOMIEHHOW SHEPrn hOPMON3MEHEHUS (YeTBEPTas TEOPUS MPOYHOCTM).

9.2 B kayecTBe OCHOBHOW Harpy3ku, No KOTOPOW ONpenensoT TONWMHY CTEHKW, NPUHUMAIOT
LasneHue pabouei cpelbl (BHYTPEHHEE UM HAPYXHOE), BENUYMHA KOTOPOro ykasaHa B
TEXHONOrM4eckom pernameHTe. JJononHUTENbHbIE BHEWHWE HArpy3Kn (OCEBbIE YCUIUS,
I/I3FVI63POI.IJ,I/IG nnn Kkpyrsaune MOMeHTbI), ,D,eVICTByIOu.lme MNOCTOSAHHO, ANNnTEeNnbHoe BpemMsa nnm
KpaTKOBPEMEHHO, PeraMeHTMPYOTCS COOTBETCTBYOWMMMN NMPEAeNbHbIMA 3HAYEHNAMN. DTN
npenenbHble 3HAYEHUS YCTaHaBIMBAIOT UCXOAS U3 HEKOTOPOro CHUXeHUs oblwero 3anaca
NPOYHOCTY TPYObl UNU feTany NO CPABHEHUIO C 3aNacoM, NMPUHATBLIM NPU PacyeTe Mo OCHOBHOW
Harpyske - AasfieHuIo cpeabl.

9.3 Harpysku oT TeMnepaTypHbIX HaNpPsiXeHW yunMTbiBalOT B pacyete TpybonpoBoLoB, B
KOTOPbIX PErNaMeHTNPOBaHbI MPeAenbHble 3HAYEHVS! AOMOHUTENbHbBIX HAMPSIXKEHNA OT
KOMMNeHcaumy TeMnepaTypHbIxX paclumpeHuii. [1ns Tpy6onpoBoLoB, paboTarolwmx npu BoICOKOW
TemnepaType, Bbi3biBatoLei NoNay4yecTs MeTanna, MCnonb3yioT (oOpMYy bl HeCyLel
CNocobHOCTU, B KOTOPbIX MPeAen TEKYHYECTU MeTana Nnpu 0LHOOCHOM PACTSXEHWN 3aMEHEH
COOTBETCTBYIOWMMY XapaKTEPUCTUKAMY MON3YHECTN U OANTENBHON MPOYHOCTM.

MpuHMmaloT cnegyowwme 3anacbl MPOYHOCTK:

1,5 - no npepeny Teky4ecTu v ANNTENbHON NPOYHOCTY;

2,4 - N0 BpEMEHHOMY COMPOTMBNEHUIO ANS YrNEPOANCTON N HU3KONErMPOBAHHOR cTanei;
3,0 - N0 BpeMEHHOMY COMPOTMBNEHUIO AN aYCTEHUTHON XPOMOHUKENEBOM CTaNN.

3HayeHuns yKasaHHbIX XapakTepucTrK NPOYHOCTU CleayeT NpuHMMaTh No ctaHpaptam n TY
ONs MeTanna faHHon Mapku.

9.4 OcHOBHbIM KpUTEPUEM BUOPONPOYHOCTU TPyBONpoBoLa SABNSETCS YCNOBUE OTCTPOWKU
COBCTBEHHbIX HacTOT konebaHuin TpybonpoBofa OT AUCKPETHbBIX YACTOT AETEPMUHIPOBAHHOIO
BO36YXOEHMUS .

YcnoBure oTCTPOVKU COBCTBEHHBIX YacTOT AN NEePBbIX TPexX doopM KonebaHuii Tpybonposoaa B
KaxOoM NA0CKOCTM 3anu1chiBatoT B BUOE:

Fplfy =035 MJ:U_J_{.al.E (=1,2,3).2)

Lns 6onee BbICOKMX (DOPM KonebaHuii Npu HanM4YmMm BbICOKOYACTOTHbIX BO3OyauTenei
BUOpALUM YCNIOBUE OTCTPOWKU UMEET BUA:

Pl 5208 Bl =N (45 ). 3)

B cnyyae HEBO3MOXXHOCTM BbINONHEHUS TpeboBaHui (2) 1 (3) HeobXxoAMMO NokasaTb, 4T
YPOBHU BUOpaLMii 31EMEHTOB KOHCTPYKLMM HAXOAATCS B LONYCTMMbIX Npeaenax.

Lns TMnoBbix TPY6ONPOBOAOB B KAYECTBE KPUTEPUSI BUBPOMNPOYHOCTM MOTYT BbiTh
MCMONb30BaHbl 4ONYCTUMblE aMMNANTYAbl NEPEMELLEHNI B XapakTEePHbIX CEYEHUSIX
Tpybonposoaa (CM. NpunoxeHue B).

9.5 Noapo6Ho BoMNpockl pacyeTa NPOYHOCTU, BUBPALIMUA U CENCMUYECKIX BO3OENCTBUIA
paccmoTpeHbl B TOCT 32388.

10 TpeboBaHusa K ycTponcTey Tpybonposonos

10.1 Pa3meuweHne Tpybonposoaos

10.1.1 MNpoknagka TpybonpoBoaoB OOMXKHA OCYIECTBASTLCS MO NPOoeKTy, paspaboTaHHOMY B



COOTBETCTBUM C HOPMATUBHO-TEXHNYECKOWN [OKYMEHTAUMEN MO NPOMbIWIEHHON 6830MacHOCTL.
10.1.2 MNpoknanka Tpy6onpoBoLOB A0MXHA 0becneynBathb:

- BO3MO>XHOCTb MCMONb30BaHUS NPeAyCMOTPEHHbIX MPOEKTOM Ha TEXHONOrn4Yeckme
Tpy6onpoBoAbI MOABEMHO-TPAHCTNOPTHBLIX CPEACTB U HEMOCPELCTBEHHOrO KOHTPOS 3a
TEXHUYECKUM COCTOSIHUEM TPYOONpPOBOAOB;

- pasneneHne Ha TexHonornyeckue ysnbol un 6n0K” ¢ Y4eTOM Npon3BoaACTBA MOHTaXHbIX N
PEMOHTHbIX pa60T C NpUMeHeHneM cpencTB MexaHn3aunu;

- BOBMOXXHOCTb BbIMNOJIHEHNS BCEX BUAOB paboT No KOHTPOI0, TepMudeckoi obpaboTke
CBapPHbIX WBOB, UCMbITAHUIO, ANArHOCTUPOBAHMIO;

- N30M15UMI0 1 3alMTY TPyBONPOBO4OB OT KOPPO3UM, aTMOCHEPHOI0 U CTaTUYECKOro
3NeKTPUYECTBa;

- NpeLoTBpaLeHne obpasoBaHus NeasiHbIX U Apyrux npobok B Tpybonposoae;
- HAMMEHb YO NMPOTSAXEHHOCTb TPyOONPOBOLOB;
- ICKIOYEHME NPOBUCaHMUS 1 06pa30BaHUS 3ACTOWHBIX 30H;

- BO3MO>XHOCTb CAMOKOMIMEHcaUMy TeMnepaTypHbIX AedoopMauuii TpybonpoBoAOB 1 3ALMTY OT
noBpeXOeHnia;

- BOBMOXHOCTb ﬁecnpeHHTCTBeHHOFO nepemelleHnsa NnogbeMHbIX MEXaHN3MOB, 060py.U.OBaHVIﬂ
M cpencTs NnoxXxapoTylweHus.

10.1.3 Mpwu BbIGOPE Tpacchl Tpybonposona HE0H6X0AMMO NpeaycMaTpuBaTh BO3SMOXHOCTb
CcaMoKOMMeHcauun TemMnepaTtypHbIX fedyopmaunii B Mectax NnoBOPOTOB TPacChl.

Tpacca Tpy6onpoBoLOB AOMXHA pacnonaraTbCs, Kak Nnpasuio, CO CTOPOHbI,
MPOTUBOMOSOXHOM Pa3MeLleH0 TPOTYapOoB 1 NELEeXoAHbIX 4OPOXEK.

10.1.4 Tpy6onposoabl HEOOXOAMMO NPOEKTUPOBATL, KaK NPaBUIIo, C YKNIOHaMM,
obecrneynBatowyMm UX ONopoXHEHUEe NPU 0CTaHOBKE.

YKNnoHbl Tpy6ONpOBOAOB CleayeT NPUHMMAaTh HE MEHee:
0,002 - nns nerkonoaBuUXHbIX XUAOKNX BELWECTB;

0,002 - ans razoobpasHbix BEWECTB MO XO4Y CPEeLbI;
0,003 - ans ra3oobpasHbix BEWECTB NPOTUB X04a Cpeabl;
0,005 - ons KUCNOT U WenoYyen.

Lns Tpy6onpoBOAOB C BbICOKOBSI3KMMM U 3ACTbIBAIOWMMU XUIKOCTSMU BENIUYMHBI YKIIOHOB
MPUHUMAIOT UCXOASA U3 KOHKPETHbIX UX CBONCTB U 0COBEHHOCTEN, MPOTSAXEHHOCTU
Tpy6ONpPOBOAOB 1 YyCNOBUIA MX NPOKNaaku (B npeaenax no 0,02).

B 060cHOBaHHbIX Cliyyasx AonyckaeTcst Npoknanka TpyoonpoBOAOB C MEHbLIM YK/IOHOM U
6e3 yK/I0Ha, HO MpY 3TOM LOJXHbI 6bITb NMPELYCMOTPEHBI MEPONPUATIS, 0BecneymnBarolme nx
OMOPOXHEHNE.

10.1.5 Ons Tpy6onpoeonos rpynn A, b npoknanka AonxHa 6biTb HAA3EMHOW Ha HECropaeMbixX
KOHCTPYKUMSIX, acTakagax, ataxepkax, CTokax, onopax.

JonyckaeTcs npoknaaka Takux Tpy6onpoBoAOB Ha yyacTkax NpUcoeauHEHNS K HacocaM 1
KoMnpeccopam B HEMPOXOAHbIX KaHanax.

B HenpoxofHbIx kaHanax AonyckaeTcs npoknanka TpybonpoBoLoB, TPAHCMOPTUPYHOWMX
BS3KMe, NerkosacTbiBatolume 1 roproyne Xnakoctu rpynnel B(s) (MasyTt, macna n 7.n.), a Takxe B
060CHOBaHHbIX CNyyasix - NpokKnaaka apeHaxHoix Tpybonposonos rpynn A n b B cnyyae
NeproaNYEeCKOro OnopoXXHEHUs 060pyAOBaHMS.

Lns Tpy6onpoBoAoB rpynnel B nonyckaeTtcs, NOMUMO HaA3EMHOI NPOKNanKu, Takxe
npoknagka B KaHanax (3akpblTbiX X C 3aCbINKOV MECKOM), TOHHENSAX UMK B FTPYHTE C

yyeToM [13]. Mpwu npoknanke B rpyHTe paboyasi TemnepaTtypa Tpybonposoaa He OOoMXHa
npesblwatb 150°C. NpuMeHeHe HU3KNX OMOPHbLIX KOHCTPYKLMIA AOMYCKaeTCcs B TEX CNyYasx,
Korna aT1o He npenAaTcTByeT ABMXEHUIO TpaHCnopTa U CPeACTB NMNoXapoTylweHns.

10.1.6 Kananbl gns tpy6onposogos rpynn A u b cnegyeT BbINONHATL U3 COOPHbIX



HecropaeMblx KOHCprKLI,I/IVI, nepekpbiBaTb xene3obeToHHbIMU HecropaemMbiMi KOHCTPYKUUAMN
()KeﬂeSO6eTOHHbIMVI I'IJ'II/ITaMI/I), 3acbinatb Neckom 1 npun HeobxoamnMocTu - npenycMatpmeaTb
3aWmnTy OT NPOHUKHOBEHWA B HUX TPYHTOBbIX BOA,.

10.1.7 Mpoknaaka Tpy6onpoBoL0B B NMOMYNPOXOAHbIX KaHanax AonyckaeTcsl TONbKO Ha
OTAENbHbIX y4acTKax Tpacchl MPOTAXEHHOCTbI0 He 6onee 100 M, B OCHOBHOM - NMpu
nepeceyeHunn Tpybonpoeoaamu rpynn b(s) n B BHYTpU3aBOACKUX XENE3HOAOPOXHbLIX NyTEMN 1
aBTOMOBU/bHbIX [OPOT C YCOBEPLWEHCTBOBAHHbIM MOKPbITUEM.

Mpv aTOM B NONYNPOXOAHbBIX KAHaNax cnegyeT npeaycMaTpmBaTth NPOXOL WWPUHOW HE MeHee
0,6 M 1 BbICOTOW He MeHee 1,5 M 40 BbICTYNAOWMX KOHCTPYKUMIA. Ha KoHUax kaHana
npenycMaTprBaloTCs BbIXOAbI U JTIOKW.

10.1.8 B mecTax BBoaa (BbiBoAa) Tpybonpoeonos rpynn A, b B Lex (M3 uexa) no kaHanam unm
TOHHENAM CneayeT npefycMaTtprBaTh CPeACTBA N0 NPefOTBPALLEHMNIO NoNafaHns BpeaHbIX U
ropHoYMX BEWECTB U3 Liexa B KaHan 1 06paTHO (ycTaHoBKa fmadoparm 13 Hecropaembix
marepuanos UM yCTPONCTBO BOOO- 1 ra30HENPOHNLAEMbIX MEPEMBIYEK B KAXL0M KOHKPETHOM
crnyyae onpenenseTcs NpoekToM).

10.1.9 PacctosiHne Mexy 0CsMU CMEXHbIX TPYOONPOBOAOB 1 0T TPY6ONPOBOAOB A0
CTPOMTENbHbIX KOHCTPYKUMIA (prucyHok 10.1) Kak no ropnsoHTanu, Tak v no BepTukanu cnegyet
NMPUHMMATB C Y4ETOM BO3MOXHOCTU COOPKU, PEMOHTA, OCMOTPA, HAHECEHNS U30NSLIMK, @ TaKXe
BENMYUHBI CMELLEHNS TpyBonpoBoLa Npu TeMnepaTypHbIX Ledyopmauumsx. B npunoxexun E
yKasaHbl PaCCTOSIHASA MEXAY OCSIMU CMEXHbIX TPYBONPOBOLOB 1 OT CTEHOK KaHANOB U CTEH
30aHuA.

PucyHok 10.1 - PacnosoxeHune TpybonpoBoaos
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PucyHok 10.1 - PacnonoxeHue Tpy6onpoBoLoB

Mpwv Hannuum Ha TpybonpoBoaax apmaTypbl 4151 060rpeBatoWwmx CNyTHUKOB NMPUHSTLIE MO
npunoxenuto E pacctosaHna A u b (cm. pucyHok 10.1) cnegyeTt NnpoBepsiTb UCXOAS U3 YCNOBUIA
Heob6x0AUMOCTU 0BecneyeHNs PacCTOSHNS B CBETY HE MEHEE:

- NS Hen3onupoBaHHbIX Tpybonposonos npu DN 600 - 50 Mm;

- NS Hen3onupoBaHHbIX Tpybonposonos npu DN>600 1 Bcex TpybONpPOBOAOB C TENNOBOA
nzonsaumeit - 100 mm.

PaccTosiHne Mexay HUXHel obpasytoweii U Tennon3onsuMoOHHON KOHCTPYKLIMER 1 NOOM
MU OHOM KaHana NnpuHUMatoT He MeHee 100 MM.

PaccTosiHue b5 (Mexay ocsiMv Tpy6onpoBoaoB) onpeaensitoT CyMMMPOBaHNEM Tab IMUHbIX

pasmepos ,rge By , ... (MpunoxeHne E).

Mpw pacnonoxeHun dpnaHLes B pasHbix NNockocTsX ("Bpasbexky") paccTosiHue MeXay oCsaMmu
Hen30/MpPoBaHHbIX TPYOONPOBOAOB CrefyeT onpeaensTb CyMMMpOBaHeM 60nbLuero

avameTpa u 575 yemblwero avametpa.

10.1.10 MNpw NpoekTnpoBaHK1 TPyOONPOBOAOB B MECTAX MOBOPOTOB TPacChl cnenyeT
Yy4uTbIBaTb BO3MOXHOCTb NepeMeLleHniA, BO3HUKAIOWMX OT UBMEHEHNS TeMNepaTypbl CTEHOK
TPy6bl, BHYTPEHHErO AaBNEHNS U OPYrUX Harpy3ok.

10.1.11 MNpwn coBMeCTHOW Npoknanke TpybonpoBoooB 1 anekTpokabenei ans onpeneneHus
paccTosHNs MeXxay HUMK cnegyeT pykosoacteoBatbes [13], [14], npaBmnamu ycTporicTea
anekTpoycTtaHoBok n HI.

10.1.12 He nonyckaetcs npoknagka TpybonpoBoA0OB BHYTPY aAMUHUCTPATUBHbIX, ObITOBBIX,
XO35MCTBEHHbIX MOMELEHWA 1 B MOMELLEHNSAX aneKTpopacnpenenmTenbHbIX YCTPONCTB,
3NeKTPOoyCTaHOBOK, WMTOB aBToMaTn3aunn, B MNOMeLEeHNAaX TpaHcgopMaTopos,



BEHTUNAUNOHHbBIX KaMep, TenN0BbIX MYHKTOB, HA NYTAX 3BakKyauun nepcoHana (J'IeCTHVIHHbIe
KNeTKun, kopnaoopbl n T.I'I.)7 a Tak>Xe TPaH3UTOM 4epes nomeweHna ntoboro HasHayeHwmsl.

MexuexoBble TpybonpoBoabl rpynn A n b, npoknaabiBaeMble BHe 0NacHoro
NPOU3BOACTBEHHOr0 06 bEKTA, CeayeT pacnonaratb 0T 34aHuiA, rae BO3MOXHO nNpebbiBaHne
nonen (ctonosas, knyb, MeANyHKT, aAMUHUCTPATVBHBIE 3[aHWS 1 T.4.), HA PACCTOSIHUN He
MeHee 50 M B ciyyae Haf3eMHoM NPOKNanKu 1 He MeHee 25 M - Npu NoA3eMHON NPOoKNaaKe.

10.1.13 MNpwv Npoek TpPoBaHMM TPYOOMNPOBOAHbBIX TPACC CNELyeT yYnThIBATb BO3MOXHOCTb
PEKOHCTPYKLMM, [Nt 3TOr0 Npu onpeneneHny pasmMepoB KOHCTPYKLUMA Heo6X0AUMO
npenycMaTtprBaTb pe3eps Kak no rabapuram, Tak U no Harpy3skam Ha 3Tu KOHCTpyKuuun. B
Ka>k[40M KOHKPETHOM C/y4ae peseps OnpeaensieTcs MpoeKToM.

10.1.14 He nonyckaeTtcs pa3melaTtb apMaTtypy, APEHaXHbIE YCTPONCTBA, Pa3beEMHbIE
COeauHEeHNs B MecTax nepeceyeHmnst HaaseMHbiMy TpybonpoBoAaMmn aBTOMOBUIBHbIX 1
XeneaHblX Jopor, NewexogHblX Nepexonos, Haa ABEPHbIMU NMPOeMaMn, No4 U Had OKHaMu n
6ankoHamu. B cnyyae HE0HX0AMMOCTM NPUMEHEHWSI pa3beMHbIX COeAUHEHWI (HanpuMep, Ans
Tpy6OoNpOoBOAOB C BHYTPEHHMM 3aLUMTHBIM MOKPLITUEM) LOMXKHbI NMPeaycMaTpuBaThCs 3alUMTHbIE
noAanoHbI.

Mo HecropaeMoii NoBepPXHOCTY HECYLWMX CTEH NPOMU3BOACTBEHHbIX 3AaHNIA AonyckaeTcs
NpoK/aAbiBaTbh BHYTPULEXOBbIE TPYBONPOBOALI C YCNOBHBLIM NPOX0A0M A0 200 MM, UICXOAS N3
LLOMYCKaeMbIX HAarpy3ok Ha 3T CTeHbl. Takme TpybonpoBoabl ONXHbI pacrnonaratbest Ha 0,5 M
HUXE W BbIlE OKOHHBIX 1 IBEPHbIX NPoeMOoB. [py 3ToM Tpy6OoNpoBOAbI C NErKUMM ra3amu
pacronaratoTcsl Bbile, a C TAXEebIMU - HUXE OKOHHbIX U ABEPHbIX NpoeMoB. MNpoknaaka
Tpy6ONpoBOLOB MO CTEHAM 3A4aHWI CO CMOLWHbBIM OCTEKNEHNEM, & TaKXE M0
nerkocHpacbiBaeMbIM KOHCTPYKLMSIM HE [OMYCKaETCS.

10.1.15 BHyTpuruexoBble TpybonpoBoAabl, TpaHCNOPTUpYtowme BewecTtsa rpynn A, b v rassl
rpynnbl B (C HoMMHanbHbIM Npoxoaom Ao 100 MM), fonyckaeTcs NpoknaabiBatb Mo HAPYXHOWM
NMOBEPXHOCTM FMYyXMUX CTEH BCMOMOraTelbHbIX NOMELWEHWIA.

10.1.16 MNpoknanka TpybonpoBOAOB Ha HU3KMX U BBICOKMX OTAENbHO CTOSIWMX ONopax Unim
acTakanax BO3MOXHa npwu nioboM coyeTaHnm TpybonpoBoLOB HE3ABMCKMO OT CBOWCTB U
napameTpoB TPaHCMOPTMPYEMbIX BelecTB. [py aToM TpybonpoBoLbI C BEIWECTBAMM, CMELLEHNE
KOTOpPbIX NpU pasrepMeTnsaummn MoXeT NPUBECTM K aBapun, cnegyeT pacnonaraTb Ha
MakcuMasnbHOM B3aVIMHOM yaaneHuu.

Mpw MHOrosipycHoI Npoknanke TpybonpoBoLOB UX ClefyeT pacnonararb:
- Tpy6onpoBO ALl KUCNOT, WENoYei 1 APYruX arpeCcCUBHbIX BEWECTB - HA CaMbIX HUXHWX sipycax;

- TpybonpoBoabl ¢ BelwecTBamu rpynn B(a), B(6) - Ha BepxHeM sipyce U, Mo BO3MOXHOCTH, Y Kpast
acTakagbl.

10.1.17 YcTaHoBka [1-06pa3Hbix KOMMEeHCaTOpPOB Ha Npoe3namm 1 Aoporamm, Kak npasuo, He
fonyckaeTcs. YkazaHHasi ycTaHOBKa KOMMEHCATOPOB AonyckaeTcst npy 060CHOBaHMM
HEBO3MOXHOCTU UMM HELIENECO0BPa3HOCTU UX pa3MeLLEeHsl B APYrMX MecTax.

10.1.18 MNpwu npoknanke Ha acTakaaax TpybonpoBoAoB, TPeOyOWMX perynsipHoro
o6cnyxuBaHus (He MEHEE OLLHOTO pa3a B CMEHY), a TAKXe Ha 3aBOACKMX acTakanax foJXHbl
npenycmaTtpmBaTbCs MPOXOAHbIE MOCTUKU U3 HECTOPAEMbIX MaTepmnanos WNPUHONA He MeHee 0,6
M 1 C Nepunamm BbICOTON He MeHee 1 M, a yepes kaxable 200 M 1 B Topuax acTakaabl npu
pacctosHum MeHee 200 M - BepTUKasbHble TECTHULbI C WAaTPOBLIM OrpaXXAeHem unm
MapLieBble IECTHMULbI.

10.1.19 Npwn npoknanke TpyboNpoOBOAOB HA HU3KMX ONOpPax PaccTOsiHWE OT NOBEPXHOCTN 3EMNU
L0 HM3a TpyObl M 00 TENNOM30NALMN CNeLfyeT NPUHUMATL B COOTBETCTBUM C TpeboBaHMSMU
HO. Ons nepexoaa yepes Tpy6onpoBoabl LOMXHbI ObiTb 060pYyf0BaHbI NELEXOAHbIE MOCTUKM.

JonyckaeTcsa npeaycMaTpuBath yknaaky Tpybonposonos auametpom 4o 300 MM
BKJIIOUMTENBHO B ABa sipyca u 6onee, Npy 3TOM paccTosiHie 0T MOBEPXHOCTY NOWAAKN 0
Bepxa Tpy6 Mnm Tennom3onsumm BEPXHEro spyca f0NXHO ObITb, Kak npasuno, He 6onee 1,5 m.

10.1.20 MNpwn cooTBETCTBYOWMX 0BOCHOBaHWSAX, €CNM NO3BONSET HECyLWas CnocoOHOCTb
TpybonpoBoaa, LonyckaeTcs KpenneHre K HUM Spyrux Tpy6onpoBOAOB MEHbLLEro AMaMeTpa.
He ponyckaetcsi Takoit cnocob kpenneHus K TpybonpoBoaam, CoAepXatlmm:

- cpenbl rpynn A, B;

- TexHonorunyeckune cpenbl ¢ Temnepatypoii Boiwe 300°C n H1Xe mnHyc 40°C nnu pasneHmem
Bbiwe 10 MIa (100 krc/cm ) He3aBnCKMMO OT TeMMepaTypbl;



- BEWeCTBa C TemMnepaTypol CaMoBOCMNNaMEHeHUs B NpUKpenisieMoM TpyGonpoBoAe HiXe
TemnepaTypbl CaMOBOCMIaMEHEHUS BELWECTB B HecylueM Tpy6onposoae.

10.1.21 MNpw npoknazke NaponpoBOAOB COBMECTHO C ApyrumMu TpybonpoBonamu cneayet
LLOMONHMTENBbHO PYKOBOLCTBOBATLCS NpaBuiamMm yCTpoincTea 1 6e3onacHom akennyartaumm
Tpy6onpoBOLOB Napa v ropsivei Boabl.

10.1.22 Tpy6onpoBoAbl, MPOXOASME YEPE3 CTEHbI NNV NEPEKPBLITUS 30AHUN, cnenyeT
3aknoyaTh B creunanbHblie rnab3bl nan dyTaspbl. CBapHble U pa3beMHble COeANHEHMNS
Tpy60oNpPOBOAOB BHYTPU CPYTNSAPOB UM FUNb3 HE AONYCKaKTCS.

BHyTpeHHWiA anameTp rnb3bl NnpuHuMatoT Ha 10-12 Mm Bonblue HapyXHOro auameTpa
TpybonpoBona (Npy 0TCYTCTBAU U30NALMMN) U HAPYKHOrO AnameTpa n3onsaumm (Ans
1301MPOBAHHbIX TPY6ONPOBOLOB).

Mnb3bl [ONXHbBI ObITh XECTKO 3aAenaHbl B CTPOMTE/bHbIE KOHCTPYKLIAW, 3230P MeXAY
Tpy6ONpOBOAOM 1 I'/b30M (C 0601X KOHLIOB) ClieayeT 3anoHATb HEroproYMM MaTepuanoM,
Jonyckawwmm nepemelleHne Tpybonpoeonia BAO/b €ro NpooibHO OCK.

Mnb3bl HE MOTYT CNYXUTb OMnopoi TpybornpoBoaa.

10.1.23 Ha tTpyb6onpoBoaax Belbpoca B aTMOCHPEPY OT TEXHOOMMYECKMX annapaTos,
colepXalumx B3pbiBO- 1 M0XapoonacHbIe BEWeCTBa, 40/KHbI yCTaHaBMBaTbCs
orHenperpaguTenu.

10.1.24 Tpy6onpoBobl AN BoIBpoca ra3oBbiX TEXHONOrMYECKMX cpeq (gpakenbHble
Tpy6onpoBoAbl) LOMXHbI 0TBEYaTh TpeboBaHNAM NpaBun ycTpoicTea 1 6esonacHom
aKcnnyaraummn pakenbHbIX CUCTEM.

10.1.25 BcacbiBatowme 1 HarHeTaTtebHble KONNeKTopbl KOMIPeccopos co cpeaamm rpynn An b
cnepyeT pacnonaratb, Kak npasnno, BHe MalmnHHbIX 3anos. OTkaovawas (3anopHas) ot
KOnnekTopa apMaTypa Ha BcacblBatolem Tpybonposose co cpenamm rpynn A u b B kaxnoi
MalnHe OonXHa ObITb yCTaHOB/NeHa y KONneKTopa BHe 34aHus C Uenbio orpaHnyeHns
KONM4yecTBa BPEeOHbIX 1 B3PbIBOMNOXAaPOONaCHbIX BEWECTB, KOTOPblE MOrYT MONacTb B
nomeLleHve Npy aBapuiiHblX cMTyaumax. Ha HarHeTatenbHbIX TMHUSX KOMAPECCOPOB,
paboTatowmx Ha obLLmMiA KONNekTop, NPeayCMaTpPBAIOT YCTaHOBKY 0OpaTHbLIX KlanaHoB MeXxay
KOMMPECCOpPOM 1 3anopHOM apMaTypoii.

10.1.26 MNpoknanka TpybornpoBoaooB B KaHanax AOMNycKaeTCs TONbKO NPU COOTBETCTBYIOWEM
obocHoBaHuu (c yyetom 10.1.5;10.1.7).

10.1.27 Mexuexosble Tpybonposoabl rpynn A 1 b He fonyckaeTcsl NpoknanbiBaTth MoA v Hag
30aHNAMN.

Tpy6onposoabl rpynn A, b(a), b(6) He monyckaeTcs yknaabiBaTb B 06WMX KaHanax ¢
naponpoBoamu, Temnnonposoaamu, KabensaMm cunoBoro 1 cnaboro TOKOB.

10.1.28 MNoAa3eMHble TPy6ONPOBOAbI, MPOKNaablBaeMble HEMOCPEeACTBEHHO B FPYHTE B MECTAX
nepeceyeHnsi aBTOMOBUNbHbIX AOPOT 1 XEeNe3HbIX AOPOr, ONXKHbI ObiTb pa3MeLLeHbI B
3aWNTHBIX METANNYECKUX NN BETOHHBIX TPYHax, KOHLbI KOTOPbIX AONXKHBI OTCTOSTL OT
rONIOBKM PENbCOB UM OT BPOBKM 0O0UMHBI LOPOr M HE MEHEE YEM HA 2 M; pacCTOsHUE OT
BEpXHei obpasytoleit 3awmnTHO Tpybbl A0 NOAOWBI WNasbl XXeNe3HOA0POXHOro NyTH
LLONIXHO ObITb He MeHee 1 M, 0 HPOBKU MONOTHA aBTOAOPOrY - He MeHee 0,5 M.

10.1.29 CBoboHas BbicOTa acTakan Aoas TpybonpoBoAOB HAL Npoe3naMu 1 MPOXo4aMu
LLoNXHa 6bITb HE MEHEE:!

5,55 M - onga XenesHonopoXHbIX NyTew (Han ronosBkon penbca);
5 M- (4,5 M npu cOOTBETCTBYIOWEM 060CHOBaHMM) AN aBTOMOBUIIbHBIX LOPOT;
2,2 M - AN4 NewexonHbIX 4OPOor.

10.1.30 MNpw nepeceyeHnn BbICOKMMM 3CTakanamm Xene3Hon0pOoXHbIX MyTen 1
aBTOMOBW/bHbBIX AOPOr PACCTOSIHME MO FOPU3OHTaNM OT rpaHn 6nnxariuei onopbl acTakanbl
JONXHO BbITb HE MEHee:

2,45 M - 0O OCU XEeNe3HO4OPOXHOro NyTn HopManbHOW Konewu;
1,0 M - no Gopatopa aBTOMOBUNBHON JOPOru.

10.1.31 I'IepecequVle 3CTakan C BO3AYWHbIMA NNMHUAMUN 3nieKTponepenayd BbiNOTHAIOT B



COOTBETCTBMW C MPaBUIaMm yCTPOMCTBA 3N1EKTPOYCTAHOBOK.

Bo3agylwHble nnHMKM anekTponepenay Ha NepeceyeHnsx ¢ acTakagamm SOMXKHbl MPOXOAUTb
TONbKO Hag Tpybonposonamu. MMHMUManbHOE PacCTOSIHME MO BEPTUKANN OT BEPXHMX
TEXHONIOrNYecknx TPybonpoBOAOB acTakalbl A0 NMHWIA anekTponepenay (HUXKHWX NPOBOLOB C
YY4ETOM VX NPOBUCaHMNS) CnenyeT NPUHMMATh B 3aBUCUMOCTM OT HanpsxeHus (npunoxeHne X).

PaccTtosHwne no BEepPTUKaNnM OT BEPXHUX TeXHONOIr n4eckKmnx pr6OI'IpOBO,EI,OB 00 HUXHen yacTtu
BaroHeToK (C y4eTOM nposncaHus Tpoca) noaBeCHON aoporn gonxHo 6bITb HE MeHee 3 M.

Mpwv onpeaeneHnn BepTUKanbHOro U ropU3oHTaNbHOr0 PACCTOSIHUIN MEX Y BO3AYILIHbIMM
NNHUSIMX 3NeKTponepeaay U TeXHOMOrMYeCcKMIU TPYBOoNPOBOAAMM BCSKOrO Poaa 3aluMTHbIE
orpaxaeHwsi, ycTaHaBIMBaeMble Ha HUMW B BULE PELWETOK, ranepen, nnowamnox,
paccMaTpuBaloT Kak yactu Tpybonposoaa.

10.1.32 MNpwv nog3emHol npoknanke TpybonpoBoLOB, B ClyYae 0LHOBPEMEHHOMO
pacnonoxeHus B 0QHON TpaHilee AByx 1 6onee TpyboNpoBOLOB, UX CNeayeT pacrnonaratb B
OLVH psf (B O4AHON rOpn30OHTanbHOM NNOCKOCTH). PaccTtosiHne MeXxay HUMK B CBETY HaANEXUT
NPVHMMATb NPU CNELYIOWMX HOMUHAMBHBIX MameTpax Tpy6onpoBoaoB:

- 0o 300 MM BKN. - HEe MeHee 0,4 M;
- 6onee 300 MM - He MeHee 0,5 M.

10.1.33 MNox3eMHble TPyOONPOBOLbI LOMXHbI ObITh 3aLLMILEHBI OT MOYBEHHON KOPPO3UK
creumanbHO yCUNEHHON NPOTUBOKOPPO3NOHHON 3alUMTO (M30naumei).

10.1.34 ' nybuHa 3anoxeHns NoA3eMHbIx TPY6oNpoBoAOB AONXHA 6biTh He MeHee 0,6 M OT
MOBEPXHOCTU 3EMIN [0 BEPXHEN YacTu TPyObl AN TEMNOM30NSLMUM B TEX MECTAX, FOe He
NPenycMOTPEHO LBUXEHME TPAHCMOopPTa, @ HA OCTaNbHbIX yHacTKax rnyOuHy 3anoXeHns
NPUHUMAIOT UCXO4S U3 YCNOBUIA COXPAHEHNS NPOYHOCTM TPYybonpoBoaa C y4eTOM BCEX
OeCTBYIOWMNX Harpy3ok.

Tpy6onpoBoabl, TPaHCMOPTUPYHOLLME 3aCTbIBAKOLWME, YBNAXHEHHbIE U KOHAEHCHPYHOLLMECS!
BelecTBa, A0NXHbl pacrnonaratbcs Ha 0,1 M HXXe rnyBuHbl NPOMEP3aHKs FPYHTa, C YKIIOHOM K
KOHILeHCaToCOopHMKaM, OpYrM eMKOCTSIM UK annapaTam.

10.1.35 No BO3MOXHOCTM cnenyeT n3beratb nepeceyeHnst U cONUXEHNS [0 pacCTOSHUS
MeHee 11 M Tpy6onNpoBOAOB C PENbCOBLIMU NYTSMU 3NEKTPUPULMPOBAHHBIX XEeNe3HbIX LOPOr U
LPYruMu ucTouHkamm 6nyxaatowmx TokoB. B 060CHOBaHHbIX Clyyasix gonyckaeTcst
YMEHbLEHNE yKa3aHHOr O PacCToSHMS NPW YCNOBMU NMPUMEHEHNS COOTBETCTBYIOWEN 3alMThl OT
61y Oalolmx TOKOB, ¢ 060CHOBAHMEM B NMPOEKTE.

B MecTax nepeceyeHusi NoL3eMHbIX TPYOONPOBOLOB C My TSIMU 3NEKTPUMPULMPOBAHHBIX
XeneaHbiX JOPOr NPUMEHSIIOT AN3NEKTPUYEcKne NpoKnanku.

10.1.36 Hap actakanamu BHYTPULEXOBbLIX TPYBOMNPOBOLOB B MECTAX OTCYTCTBUS (D aHLEBbIX W
OpYrunx coeanHeHuin paspewaeTcs yCTaHoBKa BO3AYLWHbIX XON04UNbHUKOB.

10.2 YcTponcTBa Ansa gpeHaxka 1 npoaysku Tpybonposonos

10.2.1 Bce Tpy60onpoBoAbl HE3ABMCKMO OT TPAHCMOPTMPYEMOro NPOAYKTa AOMXHbI UMETh
ApeHaxu Anga cnvea BoAbl NOCNAE rMapaBnnyeckoro NCrbiTaHusa 1 BO3LAYWHUKN B BEPXHUX
TOYKax TpybonpoBOLOB ANs yAaNeHUs rasa.

HeobxoanMocTb creumnanbHbiX YCTPOWCTB ANS ApeHaxa v NpoayBKW onpeaensieTcs NpoekToMm
B 3aBMCMMOCTU OT HAa3HAYeHNs 1 ycnosuid paboTbl Tpybonposoaa.

10.2.2 OnopoxHeHre TpybONPOBOLOB B OCHOBHOM [10/1XHO NPON3BOAMTLCS B TEXHONOMMYECKOE
obopynoBaHue, UMetoLiee yCTPONCTBa NS NepPUOAMYECKOr0 UK HEMPEPBIBHOMO 0TBOAA
XunakocTu. Mpu HEBO3MOXHOCTU obecneyeHnst NoIHOro ONOPOXHEHMS (NPY HANNYMK "MeLKoB",
obpaTHbIX YKJOHOB 1 T.4.) B HUXHMX ToYKax TpybornpoBoooB cnenyeT npeaycMaTpueatb
crneunanbHble ApeHaXHble yCTPONCTBA HEMPEPbLIBHOMO NN NEPUOLNYECKOrO OeNCTBUS.

10.2.3 Tpy6onpoBoabl, B KOTOPLIX BO3MOXHa KOHAEHCAUUs MPoayKTa, AO/IXKHbI UMeTb
OpeHaxHble YCTPONCTBA AN HENPEPLIBHOrO yaaneHns XuakocTu.

B kayecTBe ApeHaXHbIX YCTPONCTB HENPEepPbIBHOMO AENCTBUS B 3aBUCUMOCTMN OT CBOWCTB 1
napameTpoB Cpebl MOXHO NMPUMEHSTb KOHAEHCATOOTBOAUUKM, FMapaB/MYeckne 3aTBopsl,
cenapaTopbl U Apyrve ycTpocTBa ¢ 0TBOAOM XUAKOCTU B 3aKPbITble CUCTEMbI U COOPHMKN.

10.2.4 HenpepbiBHbI OTBOL APEHNPYEMOI XUOKOCTU U3 TpybonpoBoAa npelycMaTprBatoT 13



creumanbHOro WTyLepa-kapMaHa, BBaprBaeMoro B IpeHNpyeMblii TpybonpoBoa.

JrameTp wTyuepa-kapmaHa B 3aBUCMMOCTU OT AnameTpa apeHupyemoro Tpybonposoaa
cnenyeTt npuHuMaTth no tabnuue 10.1.

Tabnuua 10.1 - HoMyHanbHble AnameTpsl WTyLEPOB-KapMaHoB

B Mmunnumetpax

HomunanbHbin guametp |OT 100| Ot 150|OT 200 |OT 300 | OT 400 |OT 500 [OT 700 | OT 900
Tpybonposoaa, DN 0o 12500175 (0 250 | no 350 [ no 450 | o 600 | no 800 [no 1200
HomuHanbHbI grameTp
wTyuepa-kapmaHa, DN

50 80 100 150 200 250 300 350

Ha tpybonpoBoaax HOMMHaNbHbIM guameTpoM MeHee 100 MM WTyLepa-kapMaHbl He
npenycmaTtpusaioT.

LunameTp oTBOASWEN TPYObI, NPUCOEAUHSIEMON K WITYLIEPY-KapMaHy, onpeaensiot
rMOPaBNYECKMM PacHeTOM.

10.2.5 B kayecTBe gpeHaxHbIX yCTPOWCTB NEPUOANYECKOro AeNCTBMS cnepyet
npenycmartpmsaTh creumnasnbHble CIVBHbIE WTyLEepa ¢ 3arnopHoW apMaTypoit ans
NPUCOEANHEHNS CTALMOHAPHBIX NN CbEeMHbIX TPYOONPOoBOAOB, rMOKMX WNAHMOB 415 0TBOAA
NPOAYKTOB B APEHaXHble eMKOCTY UK B TEXHONOrMYeckoe obopynosaHue. Ha 3anopHyto
apmaTtypy yctaHaBnmealoT 3arnywky. JJpeHaxHble ycTporcTBa AN5 aBapuinHOro onopoXHEeHUs
NPOEKTUPYIOT CTALUMOHAPHbIMU.

Ons npoaykToB 1-ro 1 2-ro K1accoB ONACHOCTU N AN CXUXEHHbIX ra3oB yCTpOVICTBa ansa
OMNOPOXHEHNSA C NOMOLbIO rMOKUX WNaHroB He aonyckalTcs.

LunameTp opeHaxHoro Tpy6onpoBoaa NprHUMAOT B COOTBETCTBUM C FMAPaBANYECKUM
pacyeToM, UICX045 U3 YCNIOBUIA pernaMmeHTpoBaHHOIO BPEMEHW gpeHaxa, Ho He MeHee 25 MM.

10.2.6 Onsi nporpeea v NpoayBku TpybonpoBOAOB, B KOTOPbIX BO3MOXHA KOHLEHcauus
npoaykTa, Ha BBOJE B NPOV3BOACTBEHHbIE Liexa, TEXHONIOrNYECKNE y3Nbl U YCTaHOBKM Nepen,
3anopHOI apMaTypoi, a Tak>Xe Ha BCex yyacTkax TpybonpoBoa0B, OTKIOYAEMbIX 3aMOPHBLIMM
opraHamu, onxeH 6bITb NPeAyCMOTPEH B KOHLEBbLIX TOYKaX APEHaXHbIA WTyLep C 3anOpHbIM
KnanaHoM (1 3ar nywKow - ANs TOKCUYHbIX NPOLYKTOB).

JvrameTpbl ApeHaXHbIX WTYLEPOB 1 3arMOpPHO apMaTypbl A1s yAaneHns KoHOeHcaTta 13
naponpoBoda npv ero NpoayekKe, a TakXe U3 TPyOONPOBOLOB APYroro HasHa4YeHnsl B Cnyyae
HEeobX0ANMOCTU UX NPOOYBKM NapoM NPUHMMAIOT B 3aBUCUMOCTU OT AnameTpa Tpybonposoaa
no tabnuue 10.2.

Tabnuua 10.2 - HoOMMHanbHble AnaMeTpbl LpeHaXHbIX WTYLEePOB 1 3aropHOi apMaTypsbl

B munnumetpax

HomuHanbHbI pnameTp Ho| Ot 80 [O1 150 | OT 200 [ OT 300 | OT 450 [ OT 700 | OT 900
Tpybonposona, DN 70|po 125| 0o 170 | no 250 | no 400 | no 600 | no 800 | no 1200

HomvHans Heiv avameTp 25| 32 40 50 80 100 | 125 150
wryuepa v apmatypbl, DN

10.2.7 [lnsi onopoxHeHUs TpybonpoBOA0B OT BOAbI MOC/E rMAPaBINYeckoro UCTbITaHNUs
UCMOJb3YIOT B NEepBYo 04epeb YCTPOWCTBA ANS TEXHONOMMYECcKoro gpeHaxa Tpy6onpoBsoaoB.
Mpw OTCYTCTBUM TEXHOOTMYECKOr0 ApeHaxa npeaycMaTpmeatoT WTyLepa, BBapnBaeMble
HEMoCpPeLCTBEHHO B APEHVPYEMBIA TPYOONpPOBOL.

LnameTpbl ApeHaXHbIX WTYLEPOB creayeT NpUHUMaTh He MEHee yKasaHHbIxX B Tabnuvue 10.3.
Tabnuua 10.3 - HoMyHanbHble ArameTpbl ApeHaXXHbIX WTYLEPOB

B Mmunnnmetpax

HomuHanbHbI AnameTtp Ot 25 |01 100 80|01 175 00|01 350 A0|OT 500 no| Ot 800 no
Tpybonposoaa, DN 0o 80 150 300 450 700 1200

HomuHanbHbIin puameTp 15 20 25 32 40 50
wTyuepa, DN

10.2.8 Onsi Tpy60onpoBoa0B, NpeAHa3HaAYEHHbIX 4151 TPAHCMOPTUPOBAHUS CXUXEHHbIX ra3os,
MO>XapOoB3PbIBOONACHBIX MPOLYKTOB 1 BEWECTB 1-ro 1 2-ro KNaccoB OMacHOCTU, LOMXHbI BbITb



NpPeanycCMOTPEHbl B HAYabHbBIX U KOHEYHBIX TOYKAX WTYLepa C apMaTypoi 1 3ar nywKomn ons
NPOAYBKM NX MHEPTHBIM ra3oM MW BOLSIHBIM MAapoM W/ NMPOMbIBKY BOAOK 6o
crneunanbHbIMU PacTBOpPaMu.

MonBon (0TBOA) MHEPTHOrO rasa, napa, BoAbl MM NMPOMBLIBOYHOM XMAKOCTU K TpyBornposoaam
JONXeH NPOM3BOANTLCS C MOMOLbIO CbEMHbIX Y4acTKOB TPy6ONpPOBOAOB NN FMMOKMX WNAHTOB.
Mo okoHYaHWMM NPOAYBKYM (MPOMBIBKM) CbEMHbIE YHACTKN AW WAAHTM AONXHbI ObiTb CHSATHI, @ Ha
3anopHyo apMaTypy YCTaHOB/EHbI 3ar NyLWKu.

10.2.9 MpuMeHeHne rMbKUX WNAHroB ANS yAaneHNs CXUXEHHbIX Fra30B M3 CTALMOHAPHOMO
obopynoBaHusi He fonyckaeTcs.

Lnsi 3anonHeHNs 1 ONOPOXHEHNS HECTaUMOHAPHOro 060opyLOBaHMS (CNVB U HANUB
XeNne3HOA0POXHbIX LIMCTEPH, KOHTEiHepoB, Houek 1 6annoHOB) foMnyckaeTcs NpUMeHeHne
rMOKUX WNAHTOB.

10.2.10 Tpy6onpoBofbl C TEXHOMOrMYeckMMm cpeaamm 1, 2 n 3-ro KNaccos ONacHoCTU cnenyeT
npoayBaTh B crneuunanbHble COpocHbIe TPyOONpPOBOAbl C MOCNEAYIOWMM NCMOb30BaHMEM UK
obe3BpexuBaHeM NPoaYyBOYHbIX ra30B U NapoB. [poayBKy OCTanbHbIX TPYyHONpoBoLoB
J0onycKaeTcs OCyWeCcTBNATb Yepes NpoayBOYHbIE CBEYM B aTMOCdepy.

10.2.11 Cxemy npoaysku TpybonpoBoLa 1 pacrnofioXeHne NPoaYyBOYHbIX CBEYEN ONpenensioT
NpU NPOEKTUPOBAHNM B KaXX0M KOHKPETHOM Clyyae ¢ cobniofeHnemM TpeboBaHuit
HOPMaTWNBHO-TEXHNYECKOW AOKYMEHTaLNN.

10.2.12 NpoayBOYHbIE CBEYM LOXHbI IMETb YCTPOWCTBA A5t oTOopa Npob ¢ apMaTypoi, a
NpoJyBOYHblE CBEYM A9 FOPIOYMX U B3PbIBOOMACHbBIX MPOAYKTOB - TakXe U OrHenperpaguteny.

10.2.13 MNpoayBouHble cBeun 1 Tpy6onpoBoabl BeIBpoca 0T NPeLoXPaHUTENbHbBIX KNanaHoB B
HVXHMX TOYKax AOMXKHbI UMETb ApeHaXHble 0TBEPCTUS 1 WTYLEpa C apMaTtypoi nnbo apyrue
YCTPOWCTBA, NCKoYatoWwme BO3MOXHOCTb CKOMNEHNS XMAKOCTU B pe3ynbTaTe KOHAeHcaumm.

10.2.14 Bce BUAbI KOHLEHCATOOTBOASILMX YCTPOMCTB 1 BCE ApPeHaxHble Tpybonposoabl,
pasmellaeMble BHE NOMELEHNI, AONXHbI ObITb HAAEXHO 3alMLEHbl OT 3aMep3aHus
Tennonsonsumein n 060rpesom.

10.3 Pa3mMelleHVe apMaTypbl

10.3.1 Ha BBOgax (1 BoiBoAax) TpyboONpoBoLOB B Liexa, B TEXHONOMMYECKME Y3/bl Y B YCTAHOBKM
JONXHa ycTaHaBNMBaTtbCs 3arnopHas apmarTypa.

10.3.2 He06x0AMMOCTb NMPUMEHEHUS apMaTYpPbl C AUCTAHUMOHHBIM UV PYYHbIM YpaBneHnem
onpeLnensieTcs yCrnoBusiMr TEXHONOIMYECKOro npotecca u obecneyeHvem 6e30nacHoCTU
paboThl.

10.3.3 Ha BBOgax Tpy6onpoBOAOB A5 FOPIOYMX Fa30B (B TOM YACTE CXMXKEHHbIX),
nerkosocnnameHsowmxesa n roprouunx xuakocten (JIBX n MK cooTBeTCTBEHHO) HOMMHANBHbIX
OnameTpos DN 400 nonxHa ycTaHasnMeaTbCs 3anopHas apmartypa ¢ ANCTaHLNOHHbIM
ynpasfeHNEM 1 PyYHbIM Oy6NMPOBaHMEM.

10.3.4 3anopHas apmaTypa ¢ AMCTAHUMOHHBIM yrpaBieHneM JOJXHA pacnonarartbcs BHe
3[aHUs HA PacCTOSIHWK He MeHee 3 M 1 He 6onee 50 M OT CTeHbI 34aHWs Unn Ganxanwero
annapara, pacrno/loXeHHOro BHe 34aHus.

Ju1cTaHUMOHHOE ynpaBneHve 3anopHol apMaTypoi cnefyeT pacrnonaratb B NyHKTax
yrpasneHns, onepaTopHbIX 1 Apyrux 6e30nacHbIX MECTaX C NMOCTOSIHHLIM MPUCYTCTBMEM
nepcoHana.

YnpaeneHve 3anopHol apMaTypoi ¢ AMCTaHUMOHHBIM YNpaBneHneM, npeaHasHauYeHHow anst
aBapuitHoro cbpoca rasa, cnefyeT oCywWeCcTBASTb U3 OrepaTopHON.

10.3.5 Ha BHyTpuruexoBbix 06BSI304HbIX TPyOOMNpoBOAaX YCTAHOBKA M PaCMoNIOXEHUe 3aropHOW
apMaTypbl AOMXHbl 06eCcneynBaTbh BOSMOXHOCTb HAAEXHOI0 OTK/IOYEHMSI KaXA40ro arperara
WA TEXHONOMMYECKOro annapara, a Takxe Bcero Tpybonposoa.

10.3.6 1nsi yMeHblUeHWS yCUnuiA Npy OTKPbITUM 3aNOPHOM apMaTypbl C PyYHbIM NPMBOAOM
HOMUHanbHbIX AnameTpos DN>500 n HoMMHaNbHbIX anameTpos DN>350 Ha HOMUHAbHbIE
nasneHus PN>16 cnenyet npenycmatpveatb 06BoaHbIe NUHUKM (Baiinackl) ANs BblpaBHUBAHUS
LLaBNeHUi BO BXOOHOM M BbIXOAHOM naTtpybkax 3anopHoii apmMatypsl (Tabnuua 10.4)

Tabnuua 10.4 - HOMMHanbHbIA AnameTp 06BOLHbBIX NMHKIA



B Mmunnnmetpax

HomuHanbHbn anameTtp DN 3anopHoi Ot 350 oo OT1 700 oo 1000l1200l1400
apmartypbl 600 800
HomuHanbHbili nnametp DN 6aiinaca 50 80 100 | 125|150

10.3.7 Perynupytowwe knanaHsl, obecneynsatowye napameTpbl HENPEPLIBHOTO
TEXHOJIOrMYECKOro npouecca, cneayet cHabxaTb HainacHow NMHWel ¢ COOTBETCTBYOWEN
3arnopHoi apMaTypo.

10.3.8 Mpu pacnonoxeHnn apMaTypbl Ha TpyOonpoBoAe cneayeT PyKOBO4CTBOBaTbLCS
ykazaHmamu TY 1 akcnnyaTauMoHHOW AOKYMEHTaLMN.

10.3.9 B MecTax ycTaHoBKM apMaTypbl Maccoi 6onee 50 Kr 4ONXHbI ObITb NPeayCMOTPEHbI
NepeHOCHbIe UNN CTaLMOoHapHble CpeacTBa MexaHu3aumm Ans MoHTaxa u AeMoHTaxa.

10.3.10 Ha HarHeTaTenbHbIX TMHUSIX KOMMPECCOPOB U LLEHTPOBEXHbIX HACOCOB
npenycMaTprBaroT yCTAHOBKY 00paTHO apMaTypbl.

O6partHylo apmMaTypy ycTaHaBMBatloT MeXAY HarHeTaTeneMm 1 3anopHor apMaTypoit. Ha
LeHTpoBeXHbIX Hacocax, paboTatoWwmx B CUCTEMe NpakTuyeckn 63 N3BbITOYHOro AaBEHNS,
JonyckaeTtcs obpaTHyto apMaTypy He CTaBuTb.

10.3.11 Ha tTpyb6onpoBoaax, nofatolmx selwecTsa rpynn A n b B eMkocTu (cocynbl),
paboTatowme nog N3bbITOUHLIM LaBNEHUEM, LOMXHbI yCTaHABNMBATLCS 0bpaTHbIE KnanaHsbl,
€CNIN HET ApYroro yCTpowcTBa, NpefoTBpallalowero nepemMelleHne TpaHcrnopTupyembIx
BELECTB 06paTHbLIM XOLOM.

MocnenoBaTenbHOCTb YCTAHOBKM 06paTHOro KianaHa 1 3arnopHoi apMaTyphbl 1 KOIMYECTBO
apMarTypbl A0MXHbl 06ecrneynBaTb BOSMOXHOCTb BHEOUEPEAHbIX PeBU3MNIA 0BpaTHbIX KnanaHos
6e3 0CTaHOBKM TEXHONOIMYECKOro NPOLLECca, ECNN CPOK PEBM3MM 0OPATHOr0 KnanaHa MeHblue
cpoka pesuanu Tpybonposoa.

10.3.12 Ina HageXXHOro OTKAYEHMS OT KONNEKTopa arperaros (TEXHONOMMYECKUNX
annapartos) ¢ paboyum nasneHvem 4,0 MMa (40 krc/cm ), Ha TpybonpoBoaax,
TpaHcrnopTupyowmx BewecTsa rpynn A, b(a), 6(6), cneayeT yctaHaBnMBaTh ABE €4NHULbI
3anopHoi apMaTypbl C APEHaXHbIM YCTPONCTBOM MEXAY HUMU HOMUHAbHbBIM
anameTtpom DN 25. Ha gpeHaHol apMaType ycTaHaBAMBaoT 3ar nyLwWwKu.

JpeHaxHas apmatypa TpybonpoBoaoB rpynnbl A 1 XMAOKMX CEPOBOLOPOACOAEPXALMNX Cpen
OONXHa COeANHATBLCA C 3aKPbITOM CUCTEMON.

Ha tpybonpoBoaax, TpaHCNopTHPYOWMX BEWECTBA YKa3aHHbIX rpynn (cM. Tabnnuy 5.1) ¢
pabounm nasneHuem <4 MMa (40 krc/cm ), a Takxe rpynn B(B) He3aBMCUMO OT AaBNEHMS,
yCTaHaBnMBaloT OOHY eAUHMLY 3aropHON apMaTypbl U APEHaXHYI0 apMaTypy C 3ar yLWKoiA.

10.3.13 TpybonpoBoaHas apMaTypa AoNXHa pa3MelaTbcs B MecTax, AOCTYMNHbIX Ans
yno6Horo u 6e3onacHoro ee 06¢nyXnBaHnsa U peMoHTa. PyyHoii nprBog apMaTypbl LONXEH
pacrnonaraTtbcs Ha BbicoTe He 6onee 1,6 M OT YPOBHS NMona NOMELLEHVS! UK NoLWanku, ¢
KOTOpOiA BeneTcs ynpasneHue. [Mpu ucnonb3oBaHuy apMaTypbl HE peXe 0LHOro pasa B CMEHy
npuBOL CnepyeT pacrnonaratb Ha BbicoTe He Bonee 1,6 M.

10.3.14 Ha BBoge TpybonpoBoaa B NPOV3BOACTBEHHbIE LIEXW, B TEXHONOrMYECKME Y3Nbl U B
YCTaHOBKM, ECNIM MaKcuMaibHO BO3MOXHOE paboyee AaBneHne TeXHON0rM4eckon cpenbl B
Tpy6onpoBoAe NpeBbILAeT pacyeTHOE LaBNeHNe TEXHONOrMYecKoro o6opynoBaHus, B KOTOpoe
ee HanpaBnsT, He06X0AMMO NpeaycMaTPMBaTL PeLyLMpyiolee YyCTPOMCTBO (aBTOMATUYECKOE
ONS HenpepbIBHbIX MPOLECCOB WM PYYHOE LN1S NEPUOANYECKMX) C MAHOMETPOM U
npenoxpaHnTesibHOM apMaTypor Ha CTOPOHE HU3KOro AaBleHNs.

10.4 Onopbl 1 NoaBeckn TpybonposoaoB

10.4.1 TpybonpoBoabl CiesyeT MOHTMPOBATb Ha Ornopax unu noaseckax. Pacrnonoxexue onop
(HeNoABUXHbBIX, CKONb3SLWMX, KATKOBbIX, MPY>XWUHHbIX 1 T.M.), MOABECOK U PACCTOSHUE MeXAy
HUMK ONpPeaensaoTCs NPOEeKTOM.

Mpwv 0TCYTCTBUM HEOOXOAMMbBIX MO HArpy3kam 1 4pyrM napameTpam cTaHaapTHbLIX ONop U
MoABECOK [O/XHa OblTb paspaboTaHa nx KOHCTPYKUKS.

Onopbl 1 MoABECKM CnefyeT pacnonaratb MakCcUManbHO 6/11M3K0 K COCPeLoTOYEHHbIM
Harpyskam, apmatype, gonaHuam, pacoHHbIM geTansaMm v T.n.

10.4.2 Onopbl 1 NOABECKM pacCYMTbIBAKOT Ha Harpy3ku oT Maccel Tpybonposoaa ¢



TpPaHCNopTMPYyeMOI Cpeaoii (v BOOOW NPU rMAPOUCHbITaHNK), 30nauUmeit, Oy TepoBKOW,
NbAOM (eCnv BOSMOXHO 06nefieHeHre), a TakXe Ha Harpy3ku, BO3HUKAIOWME NPY TEPMUYECKOM
pacwupeHun Tpybonposoa.

10.4.3 Onopbl 1 NoABECKM pacnonaratT Ha paccTossHMn He MeHee 100 MM OT CBapHbIX LWBOB.

10.4.4 Onsi Tpy60onNpoBOAOB, TPAHCMOPTUPYHOLLMX BElecTBa C OTpuLaTebHOV TeMNepaTypo,
npv HE0OX0AMMOCTU UCK/TKOYEHMSI MOTEPb XON0La CleayeT NPUMEHSITb OMnopbI C
TENNoM30NUPYIOLLMMI NPOKNaaKaMu.

10.4.5 Mpwu BbIBOpPE MaTepunanos 415 ONOPHbLIX KOHCTPYKLMIA, NOABECOK, pa3MelaemMblX BHE
NoMelLleHn 1 B HEOTarn/iMBaeMblxX NOMELLEHNSIX, 32 paCYETHYIO0 TeMnepaTypy NpUHMMatoT
CpelHio TeMnepatypy Hambonee XonoAHOW NATUIHEBKM ¢ 0becneyeHHoCTbo 0,92 no [8].

Matepuvan aneMeHTOB OMoOp 1 NMOABECOK, MPUBAPUBAEMbBIX K TPYOONPOBOAY, LOMXEH
COOTBETCTBOBaTbL Matepuany Tpybonposoaa.

10.4.6 ns obecneyeHns NPoeKTHOro yknoHa TpybonpoBoa paspellaeTcs ycTaHoBka
MeTannnyeckmnx Noaknanok, npMBapmBaeMbiX K CTPOMTENbHbLIM KOHCTPYKUMAM, MO4 NOAYLWKN
onop.

10.4.7 Ons Tpy60onpoBoaoOB, NOABEPXKEHHbIX BUOpaLMM, PEKOMEHLYETCS MPUMEHSITb OMOpPbI C
XOMYTOM UNU, NPU COOTBETCTBYIOWEM 060CHOBaHMM, crieunanbHble AeMnupyoLLMe ONopHbIe
KOHCTPYKLUWMM (BA3KOYNPYrve unm cyxoro TpeHust). Moasecku gns takux Tpy6onposoaos
LlonyckaeTcs npeaycMaTpumBath B KA4eCTBE LOMONHUTENBHOMO crnocoba KpenneHus.

10.4.8 MNpwu BbIBOPE OMOp cnenyeT oTnaBaTh NPEeANoYTeHME "OTKPbITON" KOHCTPYKLMM OMOpbI
Ans obecneyeHnst BO3MOXHOCTW JOCTYna Npw NpoBefeHNN TONWMHOMETPUN.

10.4.9 Onopbl noa TPy6onpoBoAbl LOMXHbI YCTAHABIMBATLCS C COBMOAEHNEM Cle oy OLWMX
TpeboBaHwi:

a) OHW OO0NXHbI NNOTHO Npuneratb K CTPOUTENIbHbIM KOHCTPYKUNAM]

6) yknoH TpybonpoBona nposepstoT npubopamu v cneumansHeIMM npucnocobneHnamm
(HMBENMPOM, TMOPOCTATUYECKUM YPOBHEM U Lp.);

B) NMOABV>XHbIE ONOPbI U X AeTanu (BEpXHUE YacTW OMop, PONUKK, WAPUKIK) OO XKHbI
yCTaHaBnMBaTbCS C YYETOM TEMNOBOMO YAMHEHNS KX JOro yyacTka Tpybonposona, Anst 4ero
onopbl U UX AeTanu Heo6X0AMMO CMeLAaTh MO OCY OMOPHOW MOBEPXHOCTY B CTOPOHY,
MPOTUBOMOJOXHYIO YA MHEHWIO;

F) TArn nogBecok pr60ﬂpOBOD,OB, He nCNblTbiBalOWMX TEMNOBbIX y,D,ﬂI/IHeHI/II7I, DOJNXHbl 6bITb
yCTaHOB/EHbl OTBECHO; TAI'M NoOBEeCOK pr6OI'IpOBOJJ,OB, ncnbiTbiBAOWWX TENNOBbIE YONNHEHUA,
AO0NXHbl yCTaHaBMMBaTbCs C HAK/IOHOM B CTOPOHY, MPOTUBOMNONOXHYIO YONTNHEHWUIO;

L) MPY>XWHbI OMOP M NOABECOK AOMXKHbI ObITh 3aTSHYThI B COOTBETCTBUM C YKa3aHUSAMA B
MPOEKTE; Ha BPEMS MOHTAaXa U r'MAPaBANYECKOro NCMbITaHNs TpyBonpoBOLOB NPYXMHbI
pasrpyxarT pacrnopHbIMU NpUcrocobneHnsmu;

e) onopsbl, yctaHaBnmBaemble Ha AHE NOTKOB N KaHanoB, He O0J1KHbl NPenATCTBOBaTb
CBO60,D.HOMy CTOKY BOA4bl NO OHY NOTKa UK KaHana.

10.4.10 MNpwy HEO6XOLMMOCTU YMEHBLIEHNS YCUMWIA OT TPEHWS CelyeT yCTaHaBNMBaThb
creumnanbHble KOHCTPYKLMM OMop, B TOM YACTE WapUKOBbIe U KaTKOBbIE.

KaTkoBbie n LiapnKoBble Onopbl HE oonyckaeTca NPUMEeHATb Npu Npoknanke pr6OI'IpOBOD,OB B
KaHanax.

10.4.11 MoABMXHbIE 1 HENOLBUXHbIE OMOpbl TPYHONPOBOLOB C CEPOBOAOPOACOLEPKALLMMU
cpenamm JOMXHbI NPUMEHATLCS, Kak Npasunio, XoMyTosble. [puMeHeHne npmBapHbIX K
Tpybonposony netanei onop 6e3 nocnenytouei TepMoobpaboTkm MECT NPUBAPKM K
TpybonpoBony He fonyckaeTcs.

10.5 JononHuTenbHble TpeboBaHUS K yCTPONCTBY TpybonpoBoaoB npw
KOMMJIEKTHO-6/104HOM METOoAEe MOHTaXa

MpoekTupoBaHUe N U3roToBleHWe TpyboNpPOBOAOB, BXOLAIWMX B COCTAB NOCTaBOYHbIX 6IOKOB,
LLON>XHbI COOTBETCTBOBATb TPEOOBaHMSIM HACTOSAWEro cTaHaapTa u TY Ha MPOeKTUpOBaHUE 1
M3roToBNeHue TPy6onpoBoOAHbIX 6IOKOB.

10.6 KomneHcaumnsa TemnepaTypHbiX gedopmaunin Tpybonposonos



10.6.1 TemnepaTypHble pacWpPeHns cnenyeTt KOMNEHCUPOoBaTh 3a CHET MOBOPOTOB U M3rnbos
Tpacchbl Tpy6onpoBoAoB. [Mpy HEBO3MOXXHOCTM OFPAHUYMTBCS CaMOKOMMEHcaUmel Ha
TpybonpoBoAax ycTtaHaBNMBAOT KOMNEHCATOPbI Y KOMNEHCHPYIOWWE YCTPONCTBA.

B Tex cnyvasix, Koraa npoekToM npedycMaTpuBaeTcsl NPoAyBKa NapoM Wiv ropsiyei Booi,
KOMMeHcMpytoLwas crnocobHOCTb TPy6oNpoBOaOB fLOMXHA BblTb paccuMTaHa Ha 3Tu YCoBUs.

10.6.2 He gonyckaeTcsa NpUMEHsATb CanbHUKOBbIE KOMMEHCATOPbI HA TEXHONOMMYECKNX
Tpybonposoaax co cpegamu rpynn A v b, ons rpynnel cpenbl B nx fonyckaeTcs NpUMeHsTb B
TEXHUYECKU 0BOCHOBAHHbIX CNyYyasx.

He nonyckaeTcs ycTaHOBKa NMH30BbIX KOMMAEHCATOPOB Ha TPYGONPOBOAAX C BbICOKOW
KOPPO3VOHHOM ak TUBHOCTbIO.

10.6.3 M-06pasHble KoMMNeHcaTopbl cneayeT NPUMeHATb LS TeXHONOrMYeckux TpybonpoBsoaoB
BCex kateropwit. VIx narotasnmeaioT NM60 rHyTbIMK U3 LiefbHbIX TPY6, NMB0 C NCNONb30BaHNEM
THYTbIX, KDY TOM30TrHY ThIX U/ CBAPHBIX OTBOLOB.

10.6.4 Ons MN-06pa3HbiX KOMNEHCATOPOB FHYTbie OTBOLbI CeayeT NPUMEHSTL TONbKO 13
6€eCLOBHbIX, @ CBapHbIE - N3 BECILOBHBIX 1 CBAPHbIX NPSAMOLWOBHLIX TPY6. MNprMeHeHWe cBapHbIX
OTBOLOB /1Sl M3roToBNeHMs [-06pa3HbiX KOMNEHCATOPOB [OMYCKAETCS B COOTBETCTBUM C
ykasaHuamm 6.4.4.

10.6.5 MNpuMeHs Tb BOAOra3onpoBoAHble TpyObl Anst n3roTosneHus M-obpasHbix
KOMMEHCATOPOB HE JOMYCKAETCS, @ ANEKTPOCBAPHbIE CO CNMPabHbLIM WBOM TPy6bl cnenyeT
NPUMEHATb TONbKO ANS NPSMbIX Y4aCTKOB KOMMEHCATOPOB.

10.6.6 M-06pasHbie KoMMNeHcaTopbl A0MXHbI 6biTb YCTAHOBNEHbLI FOPU3OHTabHO C
cobnofeHnemM HeobxoanMoro obLwero yknoHa. B Bune ucknioueHns (npu orpaHnyeHHowm
nnowaam) ux MoXHO pasMellaTb BEPTVKANbHO NET/el BBEPX UM BHI3, C COOTBETCTBYOWNM
L peHa>kHbIM YCTPOWCTBOM B HU3LEN TOYKE U BO3AYIIHUKAMU.

10.6.7 M-06pasHble KoMNeHcaTopbl Nepen MOHTaXOM LOMXHbl 6blTb YCTAHOBNEHbI HA
Tpyb6onpoBoAax BMECTE C PACMOPHbIMU MPUCMOCOBNEHNSIMU, KOTOPbIE YAANSIOT Nocne
3aKpenneHus TpybonpoBoLOB HA HEMOABUXHbIX OMopax.

10.6.8 B ycnoBusix CTECHEHHO KOMMOHOBKIM 30 (0EKTMBHBIM CNIOCOHOM KOMMEHcaLmm
TemrnepaTypHbIX paclMpeHnin SBASETCA NCMONb30BaHNE KOMNEHCATOPOB 1 KOMMEHCUPYIOLLMX
yCTPOMCTB Ha 6a3e rmbkoro aneMeHTa cunbpoHa. MIx npuMeHeHne No3BonsieT BOCNPUHUMATD
3HauNTENbHbIE NMHENHbIE (BLONb OCK TPYObI), yrnoBble M HOKOBbIE NEPEMELLEHMS
Tpy6onpoBonoB. MNpn 3TOM HEOHXOAMMO CTPOro cobnoaaTh peKOMeHJaLUMM NPeanpPUsiTnii-
M3roToBUTENEN NO MX YCTAHOBKE HAa TpybonpoBoLe: pa3bueka Ha OTAe/bHbIe KOMNEHCUPYEMbIE
y4acTku, pasmeLleHne Heno4BNXHbIX U Hanpasnsowmx onop. MNpn 0TKNOHEHWUN OT 3TUX NPaBun
HopManbHas paboTa KOMNEeHCaToOPOB YCTPOMCTB HE FrapaHTMpyeTCs.

10.6.9 Npu ycTaHOBKE NIMH30BbIX KOMNEHCATOPOB HA FOPN30HTaSbHbIX Fa30MpPoBOAaAX C
KOHAEHCUPYIOWMMUCSA rasamu ANs KaxX 40 NMH3bI ONXEH OblTb NPELYCMOTPEH ApeHax
KoHaeHcaTa. [MaTtpybok Ans ApeHaxkHon Tpy6bl M3roTaBnmeatoT U3 6ecloBHO Tpybbl. Mpw
yCTaHOBKe IMH30BbIX KOMMNEHCaTopOoB C BHYTPEHHUM CTakaHOM Ha ropu30oHTaNbHbIX
TpybonpoBoaax ¢ Kax Ao CTOPOHbI KOMMEHcaTopa A0MXHbl ObiTb MPeAyCMOTPEHDI
HarnpasnsoLwme onopsbl.

10.6.10 MNpwn MOHTaxe TpybONpPOBO4OB KOMMEHCHPYHOLWME YCTPONCTBA NOMXHbI ObITh
npenBapuTenbHO PacTAHYThl UNK cXaTbl. BennunHa npensaputenbHOM pacTsxXku (cxaTus)
KOMMEHCUPYIOLWEro yCTPOWCTBA YKa3blBaeTCs B MPOEKTHOM AOKYMEHTaLMW 1 B nacnopTe Ha
Tpy6onpoBoA. BenuumHa pactsixkkyn MOXeT U3MEHSITbCS Ha BENMYMHY NMOMPABKU, YYUTbIBAIOLLEN
TemrepaTypy npu MOHTaxe.

10.6.11 KayecTBO KOMMNEHCATOPOB, MOANEXALUMX YCTAHOBKE HA TEXHOIOMMYECKNX
TpybonpoBoaax, LOMXHO NOATBEPXAATbCS NacnopTaMun Unu cepTudorkaTamm.

10.6.12 MNpwn ycTaHoBKe KOMMNeHcaTopa B nacrnopT TpybonpoBoaa BHOCAT crepytolme AaHHble:
- TEXHNYECKYIO XapakTepmucTuky, 3aBoL-M3roToBuTelb 1 rog N3roToBNEHNS KOMMNeHcaTopa,

- paccTosiHue MeXAy HernoABVXHbIMU oropamMu, He06X04MMYIO KOMMEHCALMIO, BENYMNHY
npeaBapuTeNbHOro PacTsaXeHNs (cxaTns);

- TemnepaTypy OKpy>Xatowero Bo3ayxa npy MoHTaXe KoMrneHcaTtopa 1 aary.

10.7 TpeboBaHns K cHMXeHUto Bubpaunm Tpybonposonos



10.7.1 Bubpauwmio TpybonpoBoA0B HOPMUPYIOT MO aMNANTy e BUOpONepeMELLEHWA B
3aBMCMMOCTM OT YaCTOThbl BUGpaLuK.

PaanuyatoT cnepytowve ypoBHy Bubpaumu:

1) pacyeTHbIV NPK NPOEKTUPOBaHNN;

2) pornyckaemblin Npy aKcnayaTaumu;

3) Tpebytowmii ucnpaBneHuns, PEKOHCTPYKLMK CUCTEMBI;
4) ypoBeHb NOSBAEHNS aBapUAHbIX CUTyaLniA.

COOTBETCTBEHHO MO YPOBHAM: 1 1 2 - yAOBNETBOPUTENBHOE COCTOSIHME TPYBONPOBOLAOB, 2 1 3 -
JlonyckaeMmoe 3HauyeHue, HeobxoauM KOHTPO b BUOGpaumm; 3 1 4 - Heo6X0AUM MOBbIWEHHbINA
KOHTPO/1b, HE0OX0AUMO NCNPABNEHNE, PEKOHCTPYKLMS ; Bbile 4 - 3KCTPEHHOE UCNPaBeHNE.

B Tabnuuax B.2-B.10 npunoxeHus B naHbl ANCKPETHLIE 3HAYEHWS! A0MYCKAEMbIX 3HAYEHWIA
amMnauTyn BubponepemellieHnii Tpy6onpoBoaoB ANs (PUKCMPOBAHHLIX YacToT Npu
06cneaoBaHUM U MOHUTOPUHIE KOMMPECCOPOB, HACOCOB, (DYHAAMEHTOB, MOAWMMHVKOB 1 T.M.

Mpv MOHUTOPUWHIe BUBPOCOCTOSIHUS TPYOONPOBOAOB HEOBXOAMMO NMETL TAKXE UHCPOPMALIIO
06 ypoBHsix BUOpauMy KOMMpeccopa, Hacoca, PyHAAMEHTOB U T.4. HopMaTuBHbIE 3HAYEHNS
[loMycKaeMbIX YpOoBHeii Bubpauum cnegyeT NpuHUMaTh COracHO HOPMAaTVBHBIM JOKYMEHTaM.

Mpw coBnafeHnn YacToTbl NyNbcaumii NoToka ¢ coBCTBEHHON YacToTol KonebaHui
TpybonpoBona BO3HWKAET YCNOBME Pe30HaHca. OTO NPUBOLUT K POCTY aMnAUTyAbl
KonebaHwii.

Pe3oHaHcHas 30Ha nMeeT onpeaeneHHyo WPUHY, NPy KOTOPOW aMnnMTyaa MOXeT COXPaHsTb
3HAYNTENbHYIO BENYMHY. YCNOBUS OTCTPOIKM CM. chopMy bl (2) 1 (3).

MpuYMHO NOBbIWEHHOMO YPOBHS BUBpaumii TpybonposBona MoXeT bbITb coBnaneHue
co6CTBEHHbIX 4acToT konebaHui camoro Tpybonposoa ¢ HacToTamMm BO3MYLLAIOLLMX FaPMOHUK
nynbcauui notoka.

Heobxonvmo B NepByto o4epesib yCTPAHUTb Pe30HaHCHbIe KonebaHus nynbCupyoLwero noToka
M OTCTPOWTb OT BO3MOXXHOMO COBMAAEHNs PE30HAHCOB NMOTOKA Y MEXaHUYEeCKOM CUCTEMBI.

NHTeHCcMBHOCTL KonebaHwii [aBneHnst NPUHSATO XapakTepu3oBaTb CTEMNEHbIO
HepaBHOMepPHOCTU AasneHus [15] cornacHo pucyHky 10.2.
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rge , , - MakcummasnbHOe, MUHMMalbHOE U cpenHee LaB/IeHUA;
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PuncyHok 10.2 - 3aB1CMMOCTb AONYCTMMOW CTENEHN HEPaBHOMEPHOCTM LaBNeHNs OT 4ABNEHUS
B rasonposogax

1- 4ONyCTUMbIE 3HAYeHVs1 [Nsi BCacbiBaWWX TPy6ONpOBOLOB;
11 2 - onpenensioT rpaHnubl obnact  Lnsi MEeXCTyneHYaTbix Tpy6onpoBOLOB KOMMNPECCOPOB;

3- aonycTtuMmas cteneHb HepaBHOMEPHOCTU AaBneHna ONs HarHeTaTellbHbIX prGOHpOBO,ﬂOB.



JonycTumas cteneHb HepaBHOMEPHOCTU AasneHus (npamas 3):

5=320H (5
Lns pasBeTBNEHHbIX TPYOONPOBOLOB MPVHNMAIOT Cieayiowmne 3HaYeHns :
1% - ans TpybonpoBOAOB Ha HU3KMX BETOHHBIX Oropax;

0,7% - Ha KpOHWTEeHax, YKpenneHHbIX B CTEeHax 34aHuiA, npy AasneHunm o 2,5 MIMa (25 krc/cm

);

0,5% - Ha KpoHWTeHax, yKpenneHHbIX B CTeHax 34aHuiA, npy gasneHum cebiwe 2,5 MlMa (25
Krc/cm );

0,3% - onst Tpy6onpoBOAOB KOHTPObHO-U3MEPUTENbHBIX NPUOOPOB.
MynbcaunoHHble cocTasnsaowme Npy ABUXEHNN ABYX(asHbIX NOTOKOB OLeHnBaloT no [15].
10.7.2 Cnocobbl OTCTPOKN CUCTEMBI OT PE30HAHCHbIX KonebaHuii rasa:

- U3MEHEeHVe ONVH 1 IMaMeTPOB y4acTKOB TPYOONpPOBOAHOW CUCTEMBI, €C/I 3TO [OMNyCKaeTCs
KOMMOHOBKOW CUCTEMbI;

- IBMEHEHMe TeMnepaTtypbl U aBneHnsa HarHetTaHmna Komnpeccopa, eCni 3To BO3MOXHO Nno
TexHonorumm npouecca;

- ycTaHoBKa Avadpparm 4ns paccevBaHus aHeprum konebaHuin raza n M3BMeHeHUst aMnanTyaHo-
4aCTOTHOro cnekTpa rasa B Tpy6onpoBoaHom cucteme. OpMEHTUPOBOYHO ANAMETP PACTOUKN
Aunadpparm 4onXeH 6biTb paBeH NPUMEPHO NOJIOBUHE BHYTPEHHEro auameTpa Tpyobi;

- ycTaHoBka BypepHbiX EMKOCTEN, yMeHbLIawWas aMnauTyasl nynbcauun JaBneHns 3a cyeT
pacceuBaHus aHeprum konebaHns rasa U U3MeHsIILWas CnekTp Co6CTBEHHbBIX YacToT
konebaHuii. BydepHyto eMKOCTb NPeAnoYTUTENbHO yCTaHaBUBATb HEMOCPEACTBEHHO Y
MCTOYHMKA BO3OYXAEeHNS konebaHwii (y umnmHapa komnpeccopa). Ha Heckonbko LnvHapoB
OLHOVi CTYMeHM LienecoobpasHo ycTaHaBnMBaTb 6Ly EMKOCTb.

Ponb 6ydepHbiX eMKOCTen MoryT urpatb TEXHONOrMyeckue annaparsbl
(MacnoenarooTtgenuTenu, cenapaTopbl, TENN00OMEHHVKMN 1 4p.);

- yCTaHoBKa Auadparm Ha BXo4e B eMKOCTb Un BbIxo4e U3 eMkocTu. [Mpn aTom pasmepsl
€MKOCTM MOTyT BbITb YMEHbLEHbI NpUMePHO Ha 30% Mo CpaBHEHMIO C EMKOCTbIO 63
Avadgoparmsl;

- yCTaHOBKA aKyCTUYeCKOro omnbTpa B TEX CNyYasix, Korfia BO3HUKAeT He06X04MMOCTb B
3HAYNTENbHOM CHUXEHUM KonebaHuiil. AKyCTUYECKU OUNbTP XapakTepuayeTcs YeTKM
LMCKPETHbIM CMEKTPOM NOJOC NPOMycKaHWs 1 raleHns yacToT konebaHuii rasa.

10.7.3 CnekTp cOBCTBEHHbIX HYAaCTOT MEXAHNYECKOWN CUCTEMbI 3aBUCUT OT UHEPLIMOHHO-
XEeCTKOCTHbIX XapakTepuCTWK 1 YCNOBUIA 3aKkpenneHns. Takumm napameTpamm SBnsoTCs:

- YMCIIO YHACTKOB, PACMOMOXEHHbBIX MEX Y OMOPaMu, UX KOH(PUIypaLms;
- HANM4ne CoCPEeLOTOYEHHBIX MACC W UX BENNYMHE;

- YCNOBWS ONUPaHNS;

- ynpyrue onopbl U UX XapaKTepUCTVKN XECTKOCTH;

- IHEPLUMOHHO-XECTKOCTHbIE NapamMeTpbl y4acTKOB.

a) CocpeloTOUYEHHbIE MACChl YBENYMBAIOT UHEPLIMOHHbIE XapakTEPUCTUKN U CHUXAIOT
3HauYeHus cobCTBEHHbIX YacToT. MoHMXeHVe 3HaYeHnst COBCTBEHHOM YacTOTbl COCOO0M
BK/IOYEHUS [OMONHNTENbHON Macchl MOXET BbITb 3D (DEKTUBHBLIM NPY BENNYNHE MACChI,
CoV3MepuMoNi ¢ Maccoit yyacTtka. OjHako COCpeLoTOYEHHbIE MACChl YBENMYMBAKOT XECTKOCTb
CUCTEMBI.

TOuHbI OTBET O BAMSHUM MACC B KaX10M KOHKPETHOM Clyyae MOXeT BbITb NONyYEH TONBKO
pacyeToM BCEW CUCTEMbI B LIENIOM.

6) CobcTBEHHDBIE YacTOThl TPyOONPOBO4A 3ABUCAT OT YCNOBUIA 3aKPENNEHUS €70 KOHLIEBBIX 1
MPOMEXYTOYHbIX Y4ACTKOB.

ﬂle OrpaHnyeHHbIX BO3MOXHOCTSAX BapbUPOBaHUS ONWHbBI NPOeTa OTCTPOKa CUCTEMbI OT



pe3oHaHca [ocTuraeTcst BoibopoM Tumna onop v nogbopoMm nx XecTKocTU. MiameHeHue
pAaCMno/oXeHUs COCPefoTOYEHHbIX MAacC 3aAaeTCs pacyeTumMkoM. Mpu nxX OTCyTCTBUN
creuuanbHo BBOAUTL COCPEAOTOUEHHbIE JOMNOHUTE IbHbIE MACChl ANS U3MEHeHUs crnekTpa
4acToT cnegyeT TONbKO NPy HEBO3MOXHOCTY NPUMEHEHUSI APYriX CNOCOBOB OTCTPOMKM OT
pe3oHaHca.

B) IameHeHue reomeTpun cnctembl. Heo6X0OMMO N3MEHNTL FTEOMETPUIO CUCTEMBI,
MaKCMMasnbHO CNPSIMUB Tpaccy, MO BO3MOXHOCTMW n3beras NMWHMX NoBOpoToB. [pu aTOM
cnocobe Heobx0AMMO NPOBELEHME NOBEPOYHbIX pacyeToB TPy6oNpoBoAa Ha MPOYHOCTb 1
XEeCTKOCTb.

r) \ameHeHne MHEPLIMOHHO-XECTKOCTHbIX NapameTpoB Tpybonposoaa BapbupyeTcs
InameTpoM Tpybonposoaa.

1) KoppekTpoBky Tpy6onpoBOLHOW CUCTEMBI ANl YCTPAHEHNSI MEXaHUYECKOrO pe3oHaHca
MPOBOLAT MO KaXLOMy MexaHW3My Bo36yXaeHUs KonebaHuin He MeHee YeM Mo NSATU
rapMOHVKaM U Mo Ynciy COBCTBEHHBIX YAaCcTOT KonebaHuii CUCTEMbI, 3aaBaEMOMY
pacyeTuVKOM.

10.7.4 ns aHanu3a peanbHbIx 3HAYEHUI Nynbcauuy AaBneHns B TpybonpoBoOAHbIX CUCTEMAX
yCTaHaBNMBAIOT AaTumKK Nynbcauum. TpeboBaHMs K NOCaA0YHbIM MECTAM ANS AATHNKOB
nynbcaumun AasneHns Ha TpybonpoBoLax NopLHeBbIX KOMIPECCOPOB ONPENENSIOT B
cooTseTcTBuM ¢ HI.

10.8 Tennosasa nlonauns, oborpes

10.8.1 Heob6x04MMOCTb NPYMEHEHWS TEMNNOBOW N30NSILIMKU LOMXKHA ONPEenEeNnaTbCs B KaXLOM
KOHKPETHOM Cnyyae B 3aBUCUMOCTU OT CBOMCTB TPaHCMOPTUPYEMbIX BELLECTB, MecTa 1 crnocoba
npoknanku Tpybonposona, TpeboBaHuUii TEXHONOrMYeCkoro npouecca u TpebosaHuii
6e30MacHOCTU Tpyla 1 B3pblBONOXapobe30nacHOCTH.

10.8.2 Tennogoii n3onsumy TpyboNpPOBOAbI MOANEXAT B CNELYIOWMX CIyYasx:

- Npy HeobXxoAMMOCTY obecrnedeHnst TpeboBaHMA TEXHONOrMYECKOro npouecca (orpaHnyeHme
TEnno- UK XoNoAoMnoTepb, B TOM YMCe NPW OCTaHOBKE Nepekaykyt UM OTCYTCTBUM TeueHUs
npoaykTa, angd coxpaHeHus nnm orpaHn4eHnsa nUSMeHeHna TemnepaTtypbl, npenoTepalleHns
KOHAEHcauny nn BCKUNaHnsa npoaykTa, obpaszoBaHust neasiHblX, FTMAPaTHbIX UK NHbIX MPOBOK,
HeXenaTenbHOro NoBbIWEHMWS BA3KOCTM NPOAYKTa U T.M.);

- LS UCKJTIOYEHMS| KOHLEeHCcaLMM BNaru Ha BHYTPEeHHe NoBepxHoCTU Tpybonposoaa,
TPaHCNopPTUPYIOWero razoobpasHblii NPOAYKT, KOMIMOHEHTbLI KOTOPOro NPV PACTBOPEHWN B
KOHIeHcaTe MOryT NpueecTn kK 06pasoBaHUI0 arpecCuBHbBIX MPOLYKTOB (OrpaHuyeHme
TeMmnepaTypbl Ha BHyTPEHHEN MOBEPXHOCTM TPYObI);

- o TpeboBaHNsM TEXHVKM 6e30MacHOCTM (OrpaHnyeHne TemnepaTtypbl Ha NMOBEPXHOCTH
TEMNNOU30NMPYIOWER KOHCTPYKLMW B 32BUCMMOCTM OT MECTONO0XeHus Tpybonpoeoaa u
CBOMCTB TPaHCNOPTUPYEMOro NPOAYKTa B COOTBETCTBUN C TpeboBaHUAMM aercTayowmnx HI);

- Npy HeobXxoAMMOCTY N3bexXaTb HEBKOHOMUYHOCTU NOTEPb TEMNAa KM Xonona (orpaHuyeHune
MAOTHOCTW TEMNIOBOr0 NOTOKA);

- ANS UCKNIOYEHMS KOHAEHCaLUMM Baru n3 oKpyXaroulero Bo3ayxa B MOMeLWeHnsx, a B
HeobX0AMMbIX CNyYasix - U Ha OTKPLITOM BO3AyXe, Ha TpybonpoBoaax ¢ oTpuLaTenbHOM
TemMnepaTypoy npoaykTa (orpaHuyeHve TemnepaTypbl Ha NOBEPXHOCTMW TENNON30NALNOHHON
KOHCTpYyKUMW);

- Npn Heobxo04MMOCTY 0BecneyeHmnst HopManbHbIX TEMMEPATYPHbIX YCOBUIA B MOMELEHNN
(orpaHunyeHue obLwero TENNOBOro NOTOKA).

Tennosas nsonaums O0HOBPEMEHHO MOXET TakXe BbINONHATb PYHKLMN OrHe3awm bl 1
3aWnTbl OT WymMma.

Lns HM3KOTEeMnepaTypHbIX (KPUOTreHHbIX) TPYOONPOBOAOB MOXET NPUMEHSTbCS BakyyMHas
(aKpaHHO-BakyymMHas) Tennosas n3onaums.

B 060cHOBaHHbIX criyyasix Tennomsonsumst TpybonpoBoooB MOXET 3aMEHSTLCS
OrpaxaatomnmMm KOHCTPYKLUSIMU.

10.8.3 Tennoeast usonsums TpybonpoBOAOB AOJNIXHA COOTBETCTBOBAaThL TpeboBaHUAM
LEeACTBYIOWNX HOPMATMBHbBIX OKYMEHTOB. PacyeT TONWMHbI TEMNOBOA M30NSALIMUN BbIMONHSAOT
no MeToamkam, n3noxeHHoim B H.



PaboTbl N0 TENNOBOW N30NSILIMKN [OMXKHbI BbINONHSATHCS B COOTBETCTBMN C AEVCTBYOWUMA
HOpMaMu 1 Npasunammn NPou3soacTea paboT 1 ¢ y4eToM TpeboBaHmil OUpMbI - TPOU3BOANTENS
TENNOBOWN N30NSALNN.

10.8.4 B TennonsonsuMoHHbIX KOHCTPYKLMSIX Tpy6onpoBoaa, Kak npasuno, npeaycMaTpusaioT
crnenyolme 3/1eMeHTbI:

- OCHOBHOW TEMION30IVPYIOLWNIA CNOW;
- apMupyolwme 1 KpenexHole getanu;
- 3alUMTHO-MOKPOBHbIA CNOW (3alWMTHOE NOKPbITUE).

Mpwv oTpuLaTeNbHbIX pabodmx TemnepaTypax cpeLbl MPOEKTOM TEernnoBOM N30NSALMN LOXHbI
npeaycMaTprBaTbhCs TwaTenbHoe yNIoTHEHUE BCEX MECT COeANHEHNA OTAENbHbIX 91EMEHTOB
¥ FepMeTU3aums WBOB MNPW YCTaHOBKE COOPHbBIX TEMNON30NSLMOHHBIX KOHCTPYKLMIA.

10.8.5 nsi apMaTypbl C pa3beMHbIM CMOCOOOM NPUCOEANHEHUS, (P NAHLIEBBIX COEANHEHWA,
KOMTMEHCATOPOB, a TakXe B MECTax U3MEPEHUS U MPOBEPKU COCTOSIHUS TPYOONPOBOLOB
OOJIXHbI NpeaycMaTpmnBaTbCs CbEMHbIE TENNON30NALUNOHHBIE KOHCTPYKLMN UNN UHbIE
BO3MOXXHOCTU BLICTPOro AOCTyNa K MOBEPXHOCTU U30MPyeMoro obbekTa.

10.8.6 Onopbl, chnaHubl, apMaTypa u UTUHT TeNNon30IMPOBaHHbLIX TPYHONPOBOLOB LOMXHbI
MMETb JOCTATO4HYIO TEMIOU30SALMIO, CBOASILYIO K MUHUMYMY TEMIOBblE MOTEPU OT 3TUX
3/1EMEHTOB.

10.8.7 CooTBETCTBME MATEPUNASIOB TEMIONIONSALIMOHHOIO 1 MOKPOBHOIO C/IOEB B COCTaBE
TENNON30NALUMOHHOM KOHCTPYKLMU TpeBOoBaHMSIM K KA4eCTBY NPOAYKLMMW, CAHUTAPHO-
rurneHn4yecknm TpeboBaHunsaM 1 TpeboBaHNsaM NoxapHo 6e30nacHOCTM LOMXHO ObITb
NnoaTBEPXAEHO COOTBETCTBYIOWMMM CEpTUPUKATAMM NN Pe3yibTaTamMy UCTbITaHWIA.

10.8.8 insi Tpy60npoBOAOB, TPAHCMOPTUPYIOLWMX CUNTbHBIE OKUCIINTENN, HE JOMYCKaeTCsl
NPUMEHATb TEMMOBYIO N30NAUMIO, COOEPXALLY0 OpraHnyeckune sewecTsa.

10.8.9 Ons Tpy60onNpoBOLOB, NOABEPXKEHHbBIX YAAPHBIM HArpy3kam 1 Bubpauum, He cnenyet
NMPUMEHSITb NOPOLKOOBPa3HbIE TEMNONIONSLMOHHBIE MATeprarnbl, MMHEParbHYO BaTy 1 BaTy U3
HEeNpPepbIBHOrO CTEKNSAHHOIO BONokHa. CneayeT NpUMeHATb TENON30NSLUMOHHbIE U3AENNs Ha
ocHoBe 6a3anbTOBOr0 CynepTOHKOro nnm ac6ecToBOro BONIOKHA UV UHbIE MaTepuansi,
BUOBPOCTOMKOCTb KOTOPbIX B YCNOBUSIX 3KCMyaTauum NoATBEPXKAEHA pe3yibTaTamm
NCMbITaHWIA.

10.8.10 B cny4ae Heob6xoaMMOCTH NopaepxaHust Tpebyemoi TEXHONOrM4eckoin TemnepaTypbl
Mo BCEN A/IMHe NPOTsXeHHoro Tpybonposoaa nubo HeLonylweHns nageHns (Mnu pocra)
TEeMnepaTypbl HUXE (Bblle) LOMYCTMMO Ha OTAENbHbLIX yYacTkax Tpybonposoaa npw
OCTaHOBKE NepeKkayky UAmn 0TCYTCTBUM TEYEHUS MPoayKTa TPyOONpoBOA UK €ro OTAENbHbIE
yyacTKu Hapsioy ¢ TENNOBOW N30NsUMEN LONXHbI 6bITb CHabXeHbl cucTeMoin oborpesa
(oxnaxneHus). Cuctema oborpesa (0xnaxaeHwsl) COBMECTHO C TEMOBOW N30NAUME MOXET
NCMNONb30BATbCA TakXe 1 B ApYyrux cny4yasx, nepeymcneHHoix 8 10.8.2.

10.8.11 Cuctema oborpesa (0XnaxaeHust) MoXeT BblTb BbINONHEHA:

- B BUAe TpybyaThiX CNyTHUKOB, MO KOTOPbIM NPOKAYMBAETCS TEMIOHOCUTEND;

- B BUAE PE3NCTUBHbLIX pacnpeneneHHblx 3feKTpoHarpeeaTenei (cuctema anekTpooborpesa).
B He06x0AUMbIX Cy4asix MOXeT UCMO/b30BaTbCs KOHCTPYKUMS ¢ 06orpeBatoweli pydawkoi.

HeobxonmmocTb cucteMbl 06orpesa (0xnaxaeHus), yaenbHas MOWHOCTb, KO3 oULIMEHT
3anaca u KOHCTPYKTUBHOE UCMOJIHEHWE ONpenenaTCcsa NPOekTOM Ha OCHOBaHUN TEXHUYECKUX
TpeboBaHMii 3aKkasurka, C yYeTOM TEXHOIOTMYeckoro npoLlecca gyHKLUMOHNPOBaHMUS
TpybonpoBoaa 1 yCnoBuii okpyxatowel cpeabl.

B chny4dae Ncnonb3oBaHUA CUCTEMDI o6orpeBa (OXJ'Ia)K,JJ,eHVIﬂ) Tennosas n3ondaunma oonXxHa
3aKpbiBaTh Kak cam TpybonpoBo, Tak U HarpeeaTesNbHble (OXNaxaamLwme) 3NeMeHTbl CUCTEMBI
oborpesa (oxnaxaeHus).

10.8.12 HeobxonmnmocTb oborpeBatowyx (Mbo oxnaxLatowwyx) CnyTHUKOB, BbIBOP 1 napaMeTpbl
TENNOHOCUTENS, AaMeTpbl CMYTHUKOB 1 TONWMHA TeM0U30NSLUM ONPEeaenstoTCA NPOEeKTOM
Mno peaynbTaTam PacyeToB Mo METOAMKAM, N3NTOXEHHbLIM B COOTBETCTBYIOWMX HOPMaTUBHO-
METOLANYECKNX fAoKyMeHTax H .

Mpw pacyeTe TONWMHBI TENNOM30AsLMN TpyBonpoBoLa ¢ 060rpeBalowmnmMm CnyTHUKaMm no
TpeboBaHMSIM TEXHUKM 6E30MacHOCTM [OMXHO YYUTLIBATHCS BO3MOXHOE MOBbILEHUE



TeMmnepaTypbl Ha NOBEPXHOCTU TEna0M305LUMOHHON KOHCTPYKUWMWN B 30HE NPUMbIKQHNA
Tennonsonaunm kK o6orpeBarou.LeMy CNyTHUKY.

10.8.13 KpenneHwue Tpybonposonos oborpesa kK TEXHOIOrM4eckoMy TpybonpoBoay AOXKHO
obecneynBaTb CBOBOLHYIO KOMMEHCALMIO TEMNOBLIX YANMHEHUI TPY6ONPOBOLAOB.

10.8.14 CucteMbl pe3nCTUBHOrO pacnpeneneHHoro oborpesa (3nekTpooborpes) [0NXKHbI
obecneunBaTb HaMboNblUyi0 TOYHOCTb NOAAEPXKAHNS 3a0aHHO TeMNepaTypbl, ONTUMANbHbI
pacxof, 3Heprum 1 nonyyeHme Heobxoammoro o6 bema MHOPMaLIMK Kak 0 cucTeMe 060rpesa,
TaK 1 o pabote oborpesaemoro Tpybonposoaa.

PacuyeTbl 1 NpoeKkTUpOBaHNEe CUCTEM PE3NCTUBHOMO 060rpeBa [O0KHbI BbIMOHSATLCS B
COOTBETCTBUU C AelcTBylowmumMn HI, B TOM yncne B o6nactu B3pbiBonoXxapobe3onacHocTu.
MeToauku pacyeTa CUCTEM PE3UCTMBHOTrO 060rpeBa N3N0XeHbl B COOTBETCTBYHOWMX
HOpPMaTUBHO-METOANYECKNX BOKYMEHTax, Hanpumep [16], [17].

10.8.15 MoHTax TennoBo n3onsumm TpybonpoBOAOB OCYLECTBASIOT NOCNE UCMbITAHUS UX HA
MPOYHOCTb M NAIOTHOCTb U MOC/E YCTPaHEHUs BceX 0BHApPY XEHHbIX NMpu 3TOM LeEKTOB.

O6orpeBatowme 1y oxnaxjaowme CryTHAKU TakxXe LOMXKHbI BblITb UCNbITaHbl 40 HAHECEHUS
TEnno0BOM N301aUnN.

CucTeMbl pacnpeaeneHHoro pesMcTMBHONO 3NeKTpooborpesa A0NXHbl ObiTb MOABEPrHYThI
HE0OXOAMMbIM 3N1EKTPUYECKIM UCMbITAHMSIM Kak Nepes MOHTaXOM TEMI0BOM U30NSLUK, Tak 1
rnocne MOHTaxa.

Mpw MOHTaXe cnyTHWKOB 0cob0e BHMMaHMWeE A0NXHO 6biTb 06paleHo Ha OTCyTCTBME
rmapaBMyeckmx "MewWwkoB" 1 NPaBubHY0 CXEMY ApeHaxa BO BCEX HU3WUX TOYKaXx.

10.9 3awmnTa OT KOPPO3MM N OKpacka Tpybonposoaos

10.9.1 MNpwu TpaHCNOPTMPOBKE arpecCuBHbIX BEWECTB 3alnTy OT KOPPO3UW BHYTPEHHEN
MOBEPXHOCTU CTanbHbIX TPY6ONPOBOAOB creayeT o6ecneynBaTh C yHETOM XMMUYECKUX U
(P U3NYECKMX CBOWCTB BEWECTB, KOHCTPYKLMM 1 MaTepranoB aneMeHToB TpybonpoBoaoB.,
YCIOBWI aKCnayaTaumm n 4pyrux gpaktopos.

10.9.2 Bun v cucTemy 3awmTbl OT KOPPO3WU HapyXHOW MOBEPXHOCTM TPY6ONpPOBOAOB
BbIGMPAIOT B 3aBMCUMOCTU OT crocoba 1 ycnosuid x NPoKNaaku, xapaktepa u CTENEHM
KOPPO3VOHHO aKTUBHOCTW BHELWHEN cpefbl, CTEMEHN ONacHOCTU 9NeKTPOKOPPO3MU, CBONCTB 1
napameTpoB TPAHCMOPTUPYEMbIX BELWECTB B COOTBETCTBUM ¢ TpebosaHmsamu H,.

10.9.3 B 3aBMCUMOCTM OT CTEMNEHN arpecCMBHOCTY BO3AENCTBMS OKPYXalowew cpelbl 3awmTy
OT KOPPO3MU HaPYXHOW NOBEPXHOCTY HAA3EMHbIX TPYOONPOBOAOB CNeAyeT OCYLWECTBAATb C
NCMNOJIb30BAHNEM METANTNYECKMX N HEMETaNNNYECKNX 3aWMNTHBIX MOKPbLITUA B COOTBETCTBUN C
TpeboBaHusimm [18] u HA.

10.9.4 Nns 3awmTbl Tpy6ONPOBOLOB OT NOA3EMHOW KOPPO3UM B MPOEKTE NPeaycMaTpmBaloTcs
pelleHnst No obecneyeHno X HanexHo akcnayaTaumm.

10.9.5 PelwweHune 0 He06X04MMOCTH SNEKTPOXMMUYECKO 3aWMThl MPUHUMAETCS B COOTBETCTBUM
¢ TpeboBaHusaMM H Il Ha OCHOBaHMM KOPPO3MOHHbIX UCCNEA0BaHWIM, BEINONHAEMbIX C LENbIO
BbISIBJIEHWS HA y4acTKax npoknanky TpybonpoBoLOB ONMacHOCTU NMOYBEHHON KOPPO3UK 1NN
Koppo3uu 611y XAaoLWmMy TOKaMu.

10.9.6 Cuctemy anekTPOXMMNYECKOW 3alumThl (KATOLHOWR, MPOTEKTOPHON, APEeHaXHOM)
HeobX0AMMO NPOEKTMPOBATb B COOTBETCTBUM C TpeboBaHusiMm HI.

10.9.7 Mpu 6eckaHanbHOM Npoknanke NoA3EMHbIX TPyOONPOBO4OB CPEACTBA 3AWMTHI OT
MOYBEHHOM KOPPO3UKM 1 KOPPO3UK, Bbi3biIBAEMO BNy X aalowmmm Tokamu, cnenyeTt
npoekTUpoBaThb Ans TpybonposonoB 6€3 TENNOBON N30 SILIUN.

10.9.8 Tpyb6onpoBoabl, TPAaHCMOPTUPYIOLLME BELECTBA C TEMNepaTypoii Huxe nntoc 20°C n
noAanexaitwe TenaoBol N30asuMK, CneayeT 3almiaTb 0T KOPPOo3un Kak Tpybonpoeoabl 6e3
TENNoBOM N301ALMN.

10.9.9 Mpu anekTpPOXUMNYECKO 3alumTe TPYOONPOBOAOB CNeayeT NpefycMaTpmBaTth
n3onupytowme pnaHuesble coeamHeHus (MPC). Pasmewatotr UPC cornacHo HU.

10.9.10 Ons namepeHns anekTponoTeHUnanos AonyckaeTCcs MCnonb3oBaTtb OTKOYawWwme
yCTpOMCTBA, KOHAEHCATOCOOPHVKM 1 Apyroe 060pyAOBaHNE N COOPYXKEHUS.

10.9.11 Npu NPoeKTNPOBAHUN MEPOMNPUATIIA MO aHTMKOPPO3NOHHOW 3AWMNTE TEXHONOMMYECKMX



Tpy6ONpPOBOAOB KOHCTPYKTUBHbBIE PELIEeHNs LONXHbI ob6ecreymBaTtb 4OCTYMHOCTb OCMOTPA U
BOCCTaHOBNIEHME aHTUKOPPO3UNOHHBIX MOKPbITUIA.

10.9.12 Ono3HaBaTenbHyo okpacky TpybonpoBoAOB CneayeT BbiNONHSATL B COOTBETCTBUM CO
ctaHpaptamm n H.

11 TpeboBaHusa K MOHTa)Ky TpybonpoBoaos

11.1 Obwune TpeboBaHUA K MOHTaxy Tpybornposoaos

11.1.1 MoHTax TpybonpoBoAoB cneayeT NPOBOAUTL B COOTBETCTBUM C TpeboBaAHUSIMM
HacTosWero ctaHaapTa, NnaHoM npomssoactea pabort (MIMP) u npoekToM.

MoHTax pr60ﬂpOBO,D,OB B3pPbIBOMNOXapoonacHbIX NPON3BOACTB C 6I'IOKaMI/I | Karteropuun
B3PbIBOOMACHOCTW CnieAyeT, KakK npaBno, OCyWeCTBNATb Ha OCHOBE Y3/10BOIro MMM MOHTAXHO-
6noyHoro metona.

11.1.2 He ponyckaeTtcsi otcTynneHne ot npoekta v MNMP 6e3 npoBeaeHns cornacoBaHus B
yCTaHOBNIEHHOM MOPSAKE.

11.1.3 Mpu MoHTaxe TpybonpoBoLOB ClefyeT OCYLWeCTBNATb BXOLHON KOHTPOb KayecTsa
maTtepuanos, netanei Tpy6onpoBoaoOB M apMaTypbl HA COOTBETCTBME X cepTudomKaTam,
ctaHgaptam, TY v gpyroi TEXHNYECKOR OKYMEHTaLUMK, a TakXe onepaunoHHbIi KOHTPOb
KayecTBa BbINONHEHHbIX paboT. Pe3ynbTarthl BXOAHOr0 KOHTPONS 0GDOPMASIOT aKTOM C
MPUNOXEHNEM BCEX [OKYMEHTOB, MOATBEPXAAOLMX KAYeCTBO N3AENNNA.

11.1.4 OTKNOHEHWE NUHEWHbBIX pasmMepoB COOPOYHbBIX eANHUL, TPYBONPOBOLOB HE A0JKHO
npeBblWaTh +3 MM Ha 1 M, HO He 6onee +10 MM Ha BCIO ANMHY, ECN B MPOEKTHOW LOKYMEHTaLMn
HeT Opyrux ykasaHui.

11.1.5 U3penus n matepmansbl, Ha KOTOPbIE NCTEKN pacyeTHbIE CPOKN XpaHEeHNS
(koHCcepBaLuK), ykasaHHble B LOKyMEHTaUMm, MOryT 6biTb NepeaaHbl B MOHTAX TONIbKO Nocne
NPOBELEHMNS PEBU3NN, YCTPAHEHNS 0ePEKTOB, UCTbITAHNSA U ApYyrux paboT, obecrneumBatowmx
X Ka4eCcTBO M 6e30MacHOCTb NMPUMEHEHMSI.

11.1.6 YCnoBusi xpaHeHusi U3AENuii U Matepuanos 4st MOHTaxa TpybonpoBOAOB LOMXHbI
COOTBETCTBOBATb TPEGOBAHNAM TEXHUYECKOW AOKYMEHTaLUMN.

11.1.7 Ecnn Tpyby B npoLecce MOHTaXxa paspes3atloT Ha HECKO/IbKO YacTei, TO Ha BCe BHOBb
ob6pa3oBaBLIMECS YACTW HAHOCST KNeiMeHre, COOTBETCTBYoWee KNeMeHN0 NepBoHaYanbHom
TPYObI.

11.2 MoHTax TpybonposoaoB

11.2.1 Mpu npmemke B MOHTaX COOPOYHbIX €ANHNL, TPYD, SNEMEHTOB 1 APYTrUX U3OENWIA,
BXOLAWMX B TPy60NpoBoA, He06X0AMMO BM3yanbHbIM OCMOTPOM (63 pa3bopkm) NpoBEpPUTH
COOTBETCTBUE UX Tpe6OBaHVI9|M pa6oqe|7| OOKYMeHTauunn n KOMNNekKTHOCTK.

11.2.2 He ponyckaeTcst MOHTax cOOpOYHbIX e anHuUL, TpyO, neTanem, opyrux nsnenui,
3arpsA3HeHHbIX, NOBPEXAEHHbBIX KOPPO3Meit, e OPMUPOBAHHbBIX, C MOBPEXAEHHbIMU
3aLWMTHBLIMU NOKPLITUSMU.

11.2.3 CneuuanbHble BUAbl 0YMCTKU BHYTPEHHMX NOBEPXHOCTEN TPy6ONpOBOAOB
(obesxvpvBaHue, TpaBeHWe), eCNv HET APYruX ykasaHui B paboyei 4oKyMeHTaumm, MoryT
BbIMONIHSATLCS MOCe MOHTaXa B Nepuos nycko-HananoyHbix pabor.

11.2.4 TpybonpoBo bl LOMYCKAETCs NPUCOEAUHSATL TONMbKO K 3aKPENIEHHOMY B MPOEKTHOM
nonoxeHun obopynosaHuto. CoenHsTb TpybonpoBoabl ¢ 0bopynoBaHuem cnenyet 6e3
nepekoca 1 LONONHUTENBHOMO HaTsSXeHNs. HenoaBu>XHble 0Nopbl MPUKPENSIOT K ONOPHbLIM
KOHCTPYKLMSIM Nocne coeanHeHust TpybonpoBonoB ¢ 060pynoBaHNEM.

11.2.5 Mpu cHopke TpybonpoBoLoB NOL CBAPKY HE [OMYCKAETCS Harpyaka Ha CBapHOW CThiK [0
€ro NONIHOro OCThIBaHWS MOCNE CBapKU 1 TepMoobpaboTku (ecnu oHa Heobxoauma).

11.2.6 PaccTtosHve oT nonepeyHoro CBapHOro coeanHeHns 4o Kpas onopbl v NoLBeCckm
LoNXHO obecneunTb NPy HEOBXOAMMOCTM BO3MOXHOCTb €ro TepMoo6paboTku U KOHTPONS.

11.2.7 Beapka Wwryuepo., 606biwek, MydT U ApYyrux getaneii B MecTax pacrosioXeHusl CBapHbIX
WBOB, B FHyTble 1 WTaMrnoBaHHble AeTanu Tpy6onpoBoaoB He AonyckaeTcs.

B 060CcHOBaHHbIX Cryyasix B rHyThIE U WITAMMOBaHHbIE AeTanu TpybonpoBoAoB foMycKaeTcs
BBapKa OHOro WTyLepa BHYTPEHHUM AnameTpoM He 6onee 25 MM,



11.2.8 MNepen ycTaHOBKOW COOPOYHbIX e AMHML, TPYOONPOBOLOB B NMPOEKTHOE MOMOXEHWE rankm
Ha 6onTax (Wnunbkax) o NaHLUeBbIX COeAMHEHNA [ONXHbI ObITb 3aTSHYThI, CBAPHbIE CThIKM
3aBapeHsbl (Npy HeoHX0AMMOCTM - TEpMO0OPaBOTaHbI) M MPOKOHTPOMPOBAHBI B COOTBETCTBUM C
TpeboBaHusiMK paboyeit LOKyMEHTaLUN.

11.3 OTKNOHEeHne OT NepreHonKyIapHOCT

11.3.1 OTKNOHEHNE OT NePNeHANKYNISPHOCTM YINOTHUTENbHO MOBEPXHOCTM o naHLa K ocu
Tpy6bl MK feTanu He AONKHO NPEBbLIWATL BENMYMH, NPUBEAEHHbIX B Tabnuue 11.1.

Tabnuua 11.1 - OTKNOHEHWE 0T NePrneHaNKYNAPHOCTM K OCY YNNOTHUTENBHOW NOBEPXHOCTH
pnaHua

B Mmunnumetpax

HOunameTp Tpy6bl (Betann)|OTKNoHeHne
Ot 25 no 60 0,15
Ot 60 go 160 0,25
Ot 160 0o 400 0,35
Ot 400 no 750 0,5
CB. 750 0,6

11.3.2 HecooCHOCTb yNNOTHNTENbHbIX MOBEPXHOCTEN CONpPsiraeMbix g 1aHLEB He JO0NXHa
NpeBbIWAaTh YABOEHHOr0 OTK/IOHEHNS, yKasaHHoro B Tabnuue 11.1; npu aToM 3a30p [ONIXKEH
6bITb 0IMHAKOBbLIM MO BCEW OKPYXXHOCTU 1 COOTBETCTBOBATL TO/NWMHE NPOKNALKN.

11.3.3 MNpu cbopke hnaHLeBbIX COENNHEHWNIA CNeayeT BbINONHATL TpeboBaHus 6.2.12.

He nonyckaetcsi BblpaBHMBaHWE NEPEKOCOB (Y NAHLIEBBIX COEAVHEHWI HATSAXXeHeEM BONTOB
(wnunek), a TakXe NPUMEHEHNEM KJTMHOBBIX NMPOKNaL0K.

11.3.4 MoHTax TpybonpoBoaa paspelaeTcst TONbKO NMOCNe YCTaHOBKM U 3aKpernneHns
OMOPHbIX KOHCTPYKLIMIA 1 MOABECOK B COOTBETCTBUM C TpeboBaHUsMM npoekTa. COOPOYHbIE
eAUHUUBI 1 y37bl TPYBONPOBOAOB A0JIXKHbI BbITh YN0XEHb HE MEHee YeM Ha ABe onopbl (MK
3akpenneHbl Ha AByX NOABECKaXx) C 3alUMTON UX OT ONPOKMAbIBAHWS UK PasBopoTa.

11.3.5 PaccTosiHme oT donaHua apMatypbl unu g iaHua komneHcaTopa 40 Onopbl, MOABECKN,
CTEHbl, Meperopoakmn Nan NepekpbiTMs 4OMXHO ObiTb AOCTaTO4HOE A5 06CnyXuBaHUS
¢pnaHueBOro coegnHeHns.

11.3.6 B MecTax pacnonoxeHus nameputenbHbIX auadgparm BMECTO HUX MPU MOHTaXe
JonyckaeTcsl BpEMEHHO yCTaHaBNMBaTb MOHTaXHbIe KonbLa B cooteeTcTum ¢ HA.

11.3.7 ApmaTtypa, nmetolas MexaHn4eCcKnin unn dNeKTPUYeCKnin Npueoa, 40 nepenayv ee B
MOHTaX LOJIXHa NPOXOANTb NMPOBEPKY paboTocnocobHOCTH NpMBOaaA.

11.3.8 [NonoxeHwne kopnyca apMaTypbl B MPOCTPAHCTBE OTHOCUMTENBHO Hanpas/eHns NoToka
cpenbl U pacnonoXeHue ocen WTypBanoB ONPenensaoTCa NPOEKTOM.

11.3.9 Tpy6onpoBoaHyto apMatypy cnegyeT MOHTMPOBATb B 3aKPbITOM COCTOSIHMN. PasbeMHble
1 cBapHble COeAMHEHNs apMaTypbl LONXKHbI ObiTb BEINONHEHBI 6€3 HATSXeHWst TpybonpoBoaa.
Bo BpeMsi cBapku NpuBapHOI apMaTypbl ee 3aTBOP HEOHXOAMMO NOMHOCTbIO OTKPbITh, YTOOLI
npeaoTBpaTMTb 3aKMHUBAHWE ero Npu HarpeesaHun kopnyca. Ecnv ceapka npomssoautcs 6e3
noaknagHblX Konew, apMaTtypy no oOKOH4aHUM CBAPKM MOXHO 3aKPblTb TOSIbKO MOCNE OYUCTKN
ee BHYTPEHHWX MONOCTEN.

11.3.10 XonoaHbli HATSr TPy6ONpPOBOAOB MOXHO NPOBOAMTE MOCNE BbINOMHEHWS BCEX CBAPHbIX
COeAVHEHNI (3a UCKTIDYEHNEM 3aMbIKaIOLWEro), OKOHYaTeIbHOr0 3aKpenieHns HenoABUXHbIX
OnNop Ha KoHLAax yyacTka, nognexatwero Xof04HOMY HaTAry, a TakXxe nocne TepMmyeckon
06paboTku (Mpy HEOBXOAMMOCTY ee NPOBELEHNS) U KOHTPONS Ka4eCTBa CBapHbIX COEANHEHNI,
pacnonoXeHHbIX Ha BCe ANMHE y4acTka, Ha KOTOPOM HEOBXOAMMO NMPOM3BECTY XONOAHbIN
HaTsr.

11.3.11 OceBble KOMMNeHcaTOpbl CneayeT ycTaHaBnMBaTb COOCHO ¢ Tpybonposoaamu.

,D,OI'IyCKaeMbIe OTKNNIOHEHUA OT MNPOEKTHOro NoO0XeHnsa npucoeoMHNTENbHbIX I'Iany6KOB
KOMMeHCaTopoB Npu NX yCTaHOBKE 1 CBapkKe A0/1KHbl COOTBETCTBOBATb OKYMEHTaUUN Ha
KOMMeHcaTopbl.

11.3.12 Npn ycTaHOBKE KOMMEHCATOPOB HaNpPaBieHNe CTPENKW Ha Kopryce A0MXHO coBnanaTtb



C HanpaBNEHNEM IBUXEHUS BellecTBa B TpybonpoBoae.

11.3.13 [Npn MOHTa>e KOMMNeHCaTopPOB A0NXHbI UCKIOYATHCSA CKPYyUMBatOLWMe Harpy3ku
OTHOCUTENbHO NPOLOMBbHON OCK 1 MPOBMCAHNE X NOL AEACTBMEM COBCTBEHHOM MaCChl 1 MaCChl
npuUMbIKaowWwmx TPy6onpoBOLOB, a TaKXe A0/XHa obecneunBaTbes 3awmta rubkoro anemeHTa
OT MexaHW4ecKux NoBpeXOeHWin 1 0T nonagaHns UCKp npun ceapke.

11.3.14 MOHTaXHYI0 ONNHY CUbGOHHBIX, TMH30BbIX U CalIbHUKOBbLIX KOMMEHCATOPOB
NMPVHUMAIOT C Y4ETOM MOMNpaBokK Ha TeMMepaTypy Hapy>XHOro Bo3ayxa rnpu MoHTaxe.

11.3.15 KomneHcaTopbl cnefyet pactarneatb 40 MOHTAXHOW LNIMHbI C MOMOLLbIO
npucnocobneHunii, NpeayCcMOTPEHHbIX KOHCTPYKLMER KOMNEHcaTopa, U HaTs XXHbIMM
MOHTaXHbIMW yCTpONCTBaMn. PacTsaxky (cxXartme) KoMNneHcaTopoB 0hOPMASIOT akToM.

11.3.16 MNpwu MOHTaXe canbHUKOBbIX KOMMEHcaTOpPoB obecneymBaioT CBOBOLHOE NepeMeLLeHNe
MOABVXHbBIX YACTEN U COXPAHHOCTb HABUBKMU.

11.3.17 CBapHoOe coenHeHune, nepen CBapKo KOTOPOro cnefyeT NnpoBOANTb PacT XKy
KoMneHcaTopa, LOMXHO BbITb ykasaHo B paboyeit AokyMeHTaummn. Bo nsbexaHue cHuXeHuUs
KOMMeHCcaLUMOHHOM cCnocoBHOCTUN KOMMEHcaTopa v ero nepekoca cnefyeT Mcnonb3oBaTh
COelIHEHMe, pacnonoXeHHOEe Ha paccTosHumM He meHee 20 DN oT ocy cumMmeTpum
KoMneHcartopa.

11.3.18 JIH30BbIE, CMNb(OHHbBIE U CaNlbHUKOBbIE KOMMEHCATOPbI CNeayeT yCTaHaBMBaTh B
cHOPOUHBIX eAMHMLAX 1 6I0KaX KOMMYHUKALIMIA NPpY UX YKPYNMHEHHOR c60pKe, MPUMEHSIS MpK
3TOM AOMNOHUTENIbHBIE XECTKOCTMN 47151 NPeLoXPaHeHUsl KOMMEHCATOPOB OT fedhopMaumn 1 oT
MOBPEeXLEeHUS BO BPEMS TPAHCMOPTMPOBKYM, MOAbeMa 1 yCTaHOBKM. Mo OKOHYaHUM MoHTaxa
BPEMEHHO YCTAHOBNEHHbIE XECTKOCTU yOaNsIoT.

11.3.19 OTkN0OHEHNe TPyOONPOBOAOB OT BEPTUKANNM (ECNIN HET YKa3aHWi B MPOEKTE) HE [OMXHO
npeBblwaTb 2 MM Ha 1 M AnuHbl Tpybonposoaa.

11.3.20 MNpwu MOHTaxe BepTMKabHbIX y4acTKOB TPyOONpoBOAOB B paboyeit LOKyMeHTauum
LLONXHbI 6bITb NPELYCMOTPEHbBI MEPbI, UCKTIOYAKOLLME BO3MOXHOCTb CXaTUsi KOMMEHCATOPOB
noA OeiACTBMEM MacChl BEPTUKANBHOr0 yyacTka Tpybonposoaa.

11.3.21 OkoHuaTenbHoe 3aKkpenneHne TpybonpoBOLOB B KaXX4OM TeMnepaTypHoM 610ke npu
yKnafke Ha acTakagax, B KaHanax unv B 1oTkax 40NXHO MPOBOANTLCS, HAYMHasA OT
HEeNoABUXHbIX OMOp.

11.3.22 TpybonpoBoAbl, Nepecekatowme xenesHon0poXHble NyTu, aBTOA0POr, Mpoe3abl 1
Opyrve VHXeHepHble COOPYXeHWs, crelyeT MOHTUPOBATbL MOCNE COrnacosBaHns Npoknanku B
yCTaHOBNIEHHOM Mopsake.

11.3.23 AHTUKOPPO3VOHHYIO 3aWUTY 1 TENIOBYIO M30NAUMI0 TPYBONPOBOAOB A0 YCTAHOBKU UX B
MPOEKTHOE MOJI0XEHWE [OMYyCKaeTCs BBIMONMHSATbL C YCNoBUEM 06ecrneyeHunst CoXpaHHOCTH
3alWMTHOrO MOKPbITUS NPV NPON3BOACTBE NMOCELYIOWMX MOHTaXHbIX paborT.

11.4 OcobeHHOCT MOHTa)ka TpybonpoBoAOB C HOMUHAbHbIM
naBsieHunem cebille 10 MMa (100 Krc/kB. cM)

11.4 OcobeHHOCTM MOHTaxa TpybonpoBOAOB C HOMUHANBHBIM AaBneHreM cebiwe 10 MIMa (100
Krc/cm )

11.4.1 C60poYyHbIe eAnHMLbI 1 feTann Tpy6onpoBoAOB fOMXHbI cooTBeTcTBOBaTh [OCT
22790 v ppyroi HI. Mpwv npremke B MOHTaX TPyOONPOBOAOB U APYrUX U3nenuii cnenyeT
npoBepsiTh:

- pe3b60Bble MPUCOEAVHUTENbHBIE KOHLbI TPYO, AeTanei u apMaTypbl - IPOKPYYMBAHUEM
feTaneii, Hanpumep o naHues;

- pe3b0y WnuneK - NPOKPYYMBAHNEM raek;

- FeoMeTpuYeckme pasMepbl NPMCOeANHUTENbHbBIX KOHLOB TPy6 U COeaUMHUTENbHBIX AeTanein,
apmarypbl, onaHues, Myd T, KpeneXHblx getanen n npoknanok B KonmyectTse 2% OT Kaxaom
napTum, HO He MeHee 2 WITYK;

- COOTBETCTBUE KONMYECTBA TPYO, COEANHNTENBHBIX feTanei, o naHUeB, MH3, My T,
apmartypbl, KpernexHbIx agetanel u Npoknanok KOAM4ecTsy, ykasaHHOMY LSt 9TUX NapTuli B
COMPOBOAMTENbHOW [LOKYMEHTaumuu.

Apmartypa, MICMONHNTEbHbIE MEXaHU3Mbl, MPUMEHSIEMbIE B CXEME KOHTPONS, yNpaBieHns 1



NPOTUBOABAPWINHON 3ALUMTbI TEXHONOMMYECKMX NPOLECCOB, Nepes YCTAHOBKON JOXKHbI
NPOXOLNTb UCMbITAHWS HA NMPOYHOCTL U NAOTHOCTb OCHOBHBIX JeTarei 1 CBapHbIX WBOB,
repMeTUYHOCTb OTHOCUTENBHO BHEWHE cpelibl, FepMETMYHOCTb 3aTBopa U
PYHKLMOHUPOBAHME C OCYOPMIIEHUEM aKTOB UMK C 3aNnCblo B NacrnopTe, XypHane.

TpeboBaHus K o4MCTKe, CMaske, C6opKe, COOCHOCTU 1 3230paM B Pa3bEMHbIX COeANHEHNSIX
Tpy6onNpOBOLOB YyCTAHABNNBAIOTCS B MPOEKTHOM UM B HOPMATUBHO-TEXHUYECKO
JOKYMeHTauuu.

He nonyckaeTcs ycTpaHsTb 3a30pbl, HENApannenbHOCTU UM HECOOCHOCTU MeXay
cHOPOYHBIMY €AMHULAMMW UMW AETaNSIMU NYTEM HATSXEHUs TPy6onpoBOAOB.

11.4.2 KpenexHble netanu LONXHbl 6bITb O4HOM NAPTUM U AONXHbI ObITb 3aTSHYThI C
MOMOLLbIO YCTPOWCTB, 06ecneyrBatoWmx KOHTPONb YCUNus HaTsxeHus. MNopsnok cbopku
COELIMHEHWI N KOHTPONS YCUNNIA 3aTSXKMN LOMXEH ObITb NPUHAT U3 HOPMATUBHOM
LOKyMeHTauuu.

11.4.3 B cobpaHHOM ¢ 1aHLEeBOM COeANHEHUN WNUbKM AOXKHbI BEICTYNATb U3 raek He MeHee
YeM Ha OJMH wWwar pe3bobl.

He ponyckaeTcsi yctaHoBka waib Mexay cpnaHuamu n raiikamu. Mpu HaBepHYTOM (o naHLe
peabboBas 4acTb NPUCOEAUHUTENBHOIO KOHLA TPyObl AOMXHA BEICTYNATh OT TOpLa ¢hnaHua
Ha OJVH war pe3sb6bl.

11.4.4 PacctosiHne Mexay g naHueBbIMU, pe3b60BbIMY COEUHEHUSMU 1 OTBEPCTUSAMA B
CTeHax, neperopoakax, nepekpbiTUsAX 1 JPYrux CTPOUTEbHbIX KOHCTPYKLUMSAX cnenyet
MPVHMMATb C YYETOM BO3MOXHOCTU COOPKM 1 pa3bopkn COeANHEHNS C MPUMEHEHNEM
MeXaHU3MPOBaHHOIO0 MHCTPYMEHTA, NPV 3TOM ANS TPy6ONpPOBOAOB C HOMUHAMBbHBIM
onameTpom DN 65 ykazaHHOe paccTosiHue npuHumalot He meHee 300 MM 1 He MeHee 600 MM -
ons Tpybonposona 6onblwero guameTpa.

11.5 JokyMeHTaumnsa n Mmapkuposka Tpybonposonos nam cOOpoUHbIX
efuHNL, NoCTaBJISeMbIX 3aBOAAMUN-N3TOTOBUTENAMN

11.5.1 Kaxabii TpybonpoBog nnm cbopoyHas eanHuLa NOCTaBNSETCS 3aKkas3unky Co
crnepyolwen NoKyMeHTaune:

- cOOpPOUYHbI YepTex TpyBonpoBoaa unm c6opoYHO eANHMLbI B ABYX 3K3EMNSpax;

- nacnopT Ha c6OPOYHbIE €AMHMLbI CTanbHbIX TPYBONPOBOLOB KOMMAEKTHBIX TPYHONPOBOAHbIX
nnHWIA (1 aK3.);

- nacrnopTa Ha apMmaTtypy u getanu TpybonpoBoLa, KpenexHble AeTanu v ynnoTHeHNs (1 3k3.);
- CBELleHVs1 O MOATBEPXAEHNM COOTBETCTBUS (Mpu HeobxoaumocTw) (1 9K3.);
- BEAOMOCTb Ha yNakoBKy (KOMMNEKTOBOYHAS BEAOMOCTb) B O4HOM 3K3EMMASPE;

- yI'IaKOBOl-IHbIVI JINCT B TpeX 3Kk3eMnnsapax, U3 KOTOPbIX OOUH 3K3eMMNNAp oTnpasnseTcs noyToMu,
O4WH 3K3eMnndap nomMewaroT B yNnakoBOYHOM dWMKe, 0ANH 3K3eMnn4ap - Ha ynakoOBO4YHOM sLKKeE.

11.5.2 C60pOoYHblE eAUHMLBI U3 HEepXaBetowwmx cTanei u ctany 20K0Y Mmapkumpytotcs spkoi
HeCcMbIBaeMO Kpackom.

11.5.3 C60poYHblE EAMHULBI U3 CTanel, KpoMe Hepxasetowei n ctanu 20k0 Y, mapkrpytoT
KNevMeHneMm.

11.5.4 MapkupoBky cnefnyeT HaHOCUTb Ha PacCTosHUM He MeHee 200 MM OT OOHOrO U3
NPUCOEANHNTENbHBIX KOHLOB TPY6bI, C yKa3aHWeM B YACAUTENE WNgPpa TEXHOIOTMYECKOA
YCTaHOBKW, B 3HaMeHatene - wudgopa nnHum Tpybonposoaa. Mapkmposatb HALNEXUT WPUATOM
B cooTBeTcTBUM ¢ H.

11.5.5 Cxema MapknpoBky CHOPOYHBIX EAMHWL, AONXHA ObITb €ANHOI 0151 BCEX TPyOONPOBOLOB
B TEXHONOIMYECKOM CXEME NI MPOEKTE.

MecTa MapKNpPOBKA obBoosT ﬂpKOVI HecMblBaeMoi KpaCKOVI 1 NoKpbiBaOT 6ecLBETHBIM TaKOM.

11.5.6 [leTanu n apmatypa, He Bowewmne B COOPOYHbIE €AMHULbI, MAPKMPYIOT HECMbIBAEMOA
Kpackoii HoMepoM TpyBoMNPOBOAHON NMHWM MO MOHTAXHOI cneuugukaumu.

11.5.7 Kaxoe ynakoBo4HOe MecTo Tpy6, NOCTaBNsieMbIX METPAXXOM 1 BXOASLWWMX B
MOCTaBOYHbI 610K, MAPKUPYIOT C yKa3aHWeM HoMepa TEXHOIOrMYECKOi yCTaHOBKM, HOMepa
nocTaBoyHoro 610ka, Homepa TpybonpPoOBOAHON NMHUK 1 ByKBbI "T". BUPKK C MAPKMPOBKOIA,



HaHeCEHHOM yaapHbIM cnocoboM, KPensT ¢ 060MX KOHLIOB YNakoBKM.

11.5.8 Ha kaxA0M rpy30BOM MECTE MAPKMPOBKY HAHOCAT Ha SP/bIKax Uv HEMOCPeACTBEHHO
Ha TOpLEBbIX M HOKOBbIX CTEHKAaX SILUMKOB SIPKOA HECMbIBAEMON KPAacKoM C ykazaHeM Homepa
rpy30BOro MecTa, Yucna rpy30BbiX MECT B AHHON TPy6ONPOBOLHO NMHWW, MONYYaTENS U €ro
ajpeca, 0TNpaBUTENs U ero agpeca, Macchbl (HeTT0, 6pyTT0), rabapuTHBIX Pa3MepOoB rPy30BOro

MecTa, MaHMNyNAUMOHHbIX 3HaKoB ("Bepx”, "He kaHToBaTb", "MecTo CTponoBkun", "LeHTp macc").

11.5.9 C xax ot Tpy6onpoBOaHOM NMHMEN NoTpebuTenio HanpasnseTcs cneayiowas
TexHuYeckas foKyMeHTauus:

- nacnopT Tpy6onpoBoaa;
- CBeJeHusi o Tpybax 1 netansx Tpy6onpoBoaa;
- CBEJIEHWS O CBaPHbIX COEMHEHUSX;

- NepeyeHb apMaTypbl, BXOASWEN B CHOPOYHbIE € AUHNLBI CTaNbHbIX KOMMIEKTHBIX
TEXHOOTUYECKMNX NINHMWIA;

- aKT rMapaBIMYeCcKOro UCMbiTaHNs COOPOYHBIX €AUHULL;
- aKT PEeBU3UN N NCMNbITAHUSA apMaTypbl;

- cneundoukauus,

- 3aK/lI0YeHme.

CDOprI AOKyMeHTauum npmeeneHbl B NPUNOXEHUAX M wun H.
12 TpeboBaHuMA K CBapKe u TepMmnyeckom obpabortke

12.1 Ceapka

12.1.1 [pun U3roTOBNEHUN, MOHTAXE 1 PEMOHTE TPYOOMPOBOLOB 1 UX 3NEMEHTOB A0MYCKAETCS
NPUMEHEHME BCEX NMPOMBIWNEHHbIX METOLO0B CBAPKU, 06ecneymBarolwmx HeobxoaumMyo
3KCMNNyaTaunMoHHY0 HaAeXHOCTb CBapHbIX COEAUHEHWIA.

12.1.2 [a30Bas (aUeTUIeHOKMCIOPOAHas) cBapka fonyckaeTcs ans Tpyd M3 yrnepoancTbix 1
HW3KONernpoBaHHbIX Henoakanueawowmxca ctanei (171 C, 09N 2C n ap.) C yCNoBHbIM
avnameTpoM Lo 80 MM 1 TONWMHOR CTeHKN He Bonee 3,5 MM npu aasneHun go 10 MMa (100
Krc/cm ).

12.1.3 Na30Bas cBapka CTbIKOB U3 HU3KOerMpoBaHHbIX 3akanusatowmxcs cranen (15XM,
12X1M® 1 np.) nonyckaeTcs Npu MOHTaXe U peMoHTe Tpyb ¢ HOMWHabHbIM gnameTpom DN
40 v TONWWHOM cTeHkn He 6onee 5 MM npu aasneHun go 10 MMa (100 krc/cm ).

12.1.4 CBapka Tpyb6ornpoBOLOB 1 UX 3NEMEHTOB A0NXHA NPOBOLMTHCS B COOTBETCTBUM C
TpeboBaHusiMn TY Ha U3roToBNEHME, NPOU3BOACTBEHHBLIX MHCTPYKLUMA U TEXHONOT NYECKOM
JOKyMeHTauuu, cogepxaten ykazaHns no npUMeHeHMIo KOHKPETHbIX MpUcafoyHbIX
mMaTtepunanos, o 10COB 1 3aLWMNTHBIX ra3oB, Mo NPenBapuTEeIbHOMY 1 CONYTCTBYOWEMY
MOLOrpeBy, MO TEXHONOM UM CBAPKM 1 TEPMUYECKO 06paboTky, BULaM 1 06 bEMY KOHTPONS.

12.1.5 K npou3soacTtBy CBApOYHbIX paboT, BKOYAs MPUXBATKY M NPUBAPKY BPEMEHHbIX
KpenneHu, 4onycKalTCs CBapLmKmM, aTTeCTOBaHHbIE B COOTBETCTBUM C OECTBYOWNMN
lMpaBunamm atTecTaumm CBapLUMKOB U CREeLnanmMcToB CBAPOYHOro NPON3BOACTBA U MMELoWMne
COOTBETCTBYIOWEE Y L0CTOBEPEHME CBApLUMKA YyCTaHOBNEHHOro obpas3ua. [Mpy aTom ceapmku
MOryT 6bITb LONYLEHbI K TEM BUAAM CBAPOYHbIX paboT, KOTOPbIE yKadaHbl B UX
yOOCTOBEPEHUSIX.

12.1.6 PykoBoacTBo paboTtamu no cbopke, cBapke, TepMuyeckoit 06paboTke 1 KOHTPOSIO
KayecTBa CBapPHbIX COEAMHEHUI JONXHbI OCYLWECTBAATD NHXEHEPHO-TEXHUYECKME PaBOTHUKM,
nMerowme cneumnanbHYI0 TEXHNYECKYIO NOArOTOBKY, U3y4MBLUME HACTOAWMIA cTaHaapT, PO,
TexXHonoruyeckme npoueccol 1 apyryto HI n npowegwme atrectauuio.

12.1.7 [insi cBapku Tpy6ONpPOBOLOB U UX 3NEMEHTOB AO/XHbI TPUMEHSITbCS Creayiowme
CBapoyHble MaTepuanbi:

- aneKkTpoAbl NOKPbITbie MeTannmnyeckue no FOCT 9466, TOCT 9467, TOCT 10052 nnun TY Ha
N3roTOBNEHME M MOCTABKY KOHKPETHON Mapkmn 31eKTPOLOB;

- aneKkTpoAbl BONbpamoBsbie ceapoyHbie no TOCT 23949;



- NpoBonoka ctanbHas ceapoyHas no FOCT 2246 nnn TY Ha KOHKPETHYO MapKy NpoBOIOKY;
- aproH razoo6pasHeiii no FOCT 10157 (Bbiclwero 1 NepBoro CopToB);

- puokeng yrnepoga (yrnekucnoiii ras) no FOCT 8050 (mapka cBapoyHas);

- dhntoc cBapOYHbIA NnasneHbln no FTOCT 9087 nnn TY Ha NocTaBky KOHKPETHOM MapKu;

- Kucnopon rasoobpasHeolii TexHnyeckuin no FTOCT 5583;

- aleTuNeH pacTBOPEHHbIN U radoobpasHblil TexHudeckuii no FOCT 5457.

12.1.8 CBapouyHble MaTepuanbl fOMXHbl ObiTb aTTECTOBAHbI, UMETb CEPTUGIMKATDI U
yLOBNeTBOPSATb TpeboBaHNAM cTaHnapToB uan TY.

12.1.9 MNpu oTCyTCTBMN CEPTUEMNKATOB CBAPOYHbIE MaTeprasbl 4ONycKkaeTcs NCNob30BaThb
TO/bKO MOC/E MPOBEPKMN XMMWNYECKOrO COCTaBa 1 MEXaHWYECKNX CBOWNCTB HaMNaBNeHHOro
MeTanna Ha cooTBeTcTBUe TpeboBaHMsIM cTaHaapToB unn TY.

12.1.10 MNpw nony4YeHnn Hey[OBNETBOPUTENbHBIX PE3YNbTATOB MO KaKoMy-nnmbo Buay
NCMbITAHWIA UM XMMUYECKOMY aHanna3y paspellarTcs NoOBTOPHbIE NCnbiTaHus. X npoBoasT Ha
yLBOEHHOM 4ncne 06pasLoB No TEM BUAAM UCMbITAHWUIA, KOTOPbIE AaNW HEYLOBNETBOPUTENbHbIE
pesynbTaTtbl. ECNW Npu NOBTOPHbLIX UCMbITAHMSAX MNONYyYEHbl HEYLOBNETBOPUTENbHbIE
pesynbTaTbl AaXe Mo OLHOMY 13 BULOB, BCIO NapTUIO CBAPOYHbIX MaTepmanos 6pakyHoT.

12.1.11 [Ins ayCTEHNTHbIX CBAPOYHbIX MATEPManos, NpeaHa3HavYeHHbIX A5 CBAPKM
coelvHeHwuin, paboTatowmx npu Temnepatype 450°C v Bbiwe, HE06X0AMMO NPOBOAUTD
KOHTPOJIb KONNYECTBA PEpPPUTHOI dhasbl B COOTBETCTBUM ¢ TpebosaHusMu TOCT 9466, TOCT
2246. ConepxxaHue heppuTHO hasbl B HannaBaeHHOM MeTanie LONXHO 6biTb He 6onee 6%.

12.1.12 CBapoyHble MaTepmranbl, NPeLHa3HAYEHHbIE ANS CBAPKU COEAUNHEHNI N3 MEPNUTHbIX
XPOMOMO MO AEHOBLIX CTanel, paboTalowyx B BOAOPOACOAEPXALMX CPeAaX NPy TeMnepaTtype
Bbllwe 200°C, nonxHbl 06ecneymBatb cogepXxaHue xpoma 1 MonubaeHa B HannaBneHHOM
MeTanne He MeHee MVHMManbHOro coLepXaHus xpoma v MmonvbneHa B cBapuBaemor ctany,
yCTaHOBEHHOro TpeboBaHWsiMM CTaHaapToB, TY unn npoekTa.

12.1.13 MNpwn Hannuun TpeboBaHWii MO CTONKOCTM CBAPHBIX COEANHEHNA NPOTUB
MEXKPUCTaNNUTHOW KOPPO3UM ayCTEHNTHbIE CBAPOYHbIE MaTepUuanbl HEO6X0ANMO UCMbITHIBATD
B cooTBeTcTBUM ¢ TOCT 6032.

12.1.14 Tunbl, KOHCTPYKTUBHbBIE 3NEMEHTbI MOArOTOBAEHHbLIX KPOMOK U CBAPHbIX WBOB A0JIXKHbI
cooTBeTcTBoBatb [OCT 16037, TOCT 22790 nnu gpyrux HLI,.

12.1.15 Pe3aky Tpyb 1 NOAroTOBKY KPOMOK MOA CBapKy HEOOXOAMMO NPOBOANTL MEXAHUYECKIM
cnocobom. [lonyckaeTcst NpMMEHEHWE ra3oBoM pe3ku 4ns Tpyb 13 yrnepoanucTox,
HW3KONIErMpoBaHHbIX U TEMNNOYCTOMYMBBIX CTaNEN, a TakXe BO34YyWHO-AYroBOA U MNasMeHHon
pe3ku ons Tpy6 M3 Bcex Mapok ctaneir. Mpu orHeBol peake Tpyd fonxeH ObiTb NPeaycMOTPeEH
MPUMYCK Ha MexaHn4eckyto 06paboTky.

12.1.16 "a30By10, BO3LYWHO-AYrOBYIO 1 NNA3MEHHY0 pe3ky Tpyb U3 3aKanvBaroLwmxcs
TENNOYyCTOMYMBLIX CTanein HeobxoaMMO NPOBOAUTL C NPEenBaAPUTENIbHLIM NMO4OrPEBOM OT
200°C no 250°C 1 MeaneHHbIM oXnaxaeHneM no Cnoem Tennonsonsaumm.

12.1.17 MNocne orHeBow pe3ky Tpyd U3 3aKkanMBaloWmXCs TENNOYCTONYMBbLIX CTanem
NOArOTOBNEHHbIE MO CBAPKY KPOMKU AONXHbI 6bITb MPOKOHTPONNPOBAHbI KANUANSPHOW UK
MarHuTOMOPOLWKOBOW fedhekTockonuel nnv TpasneHneM. ObHapyXeHHble TPelWHbl yaansoT
nyTeMm ganbHemnwen MexaHnyeckom 3a4nCTKN BCE NOBEPXHOCTU KPOMKM.

12.1.18 OTKNOHEHWe ¢ 0T NepneHANKYNSPHOCTY NOArOTOBAEHHbIX MOA, CBAPKY TOPLIOB K OCK
TPy6bl (pUCYHOK 12.1), U3MepeHHOE HaNoXEHNEM YroNibHMKA Ha 6a30BY0 MOBEPXHOCTb ANMHOWM
He MeHee 100 MM, He 00/IXHO NMpeBbIlWaTb CNeaywWwmnx BeNMNYnH:

0,5 mM™ - nns DN 65;

1,0 mm - ans DN cebiwe 65 0o 125 BKNOYMTENBHO;
1,5 mm - ans DN cebiwe 125 0o 500 BKAOYMTENBHO;
2,0 mm - ona DN>500.

PucyHok 12.1 - OTKNOHEeHWe C OT NepneHANKYISPHOCT U MOATOT OBJIEHHbIX MO CBAaPKY TOPLLOB K OCK T pybbI



PucyHok 12.1

12.1.19 C6opka cTbIkoB TpyD NoA CBAPKY AONXHA NPOBOANTLCS C UCMO/b30BAHUEM
LIEHTPOBOYHBIX Npucrnocobnexuii, obecneunBaowmx TpedyemMyro COOCHOCTb CThIKYeMbIX Tpy6 v
paBHOMEPHBIA 3a30p MO BCEW OKPYXKHOCTM CTbIKa C MOMOLLbLIO MPUXBATOK U BPEMEHHbIX
TEXHONIOMMYECKUX KPEenneHuid, NpuBapmnBaeMblx Ha pacctosiHum 50-70 Mm oT Topua Tpyo.

TexHonornyeckune KpenneHust AoNXHbl 6biTb U3rOTOBNIEHBI U3 CTaNM TOTO Xe Kiacca, 4To U1
cBapvBaeMble Tpy6bl. Mpu cOopke CTLIKOB 13 3aKanMBaoWMXCs TENNOYCTONYMBbLIX CTanel
TEXHO/IOrMYECKME KPENEeHUst MOryT ObITb U3rOTOBMEHbI U3 YT 1IEPOANCTBIX CTaNei.

12.1.20 Mpw c6opKe CTHIKOB U3 ayCTEHWUTHbBIX CTanei ¢ TONWMHOW CTEHKU TPyObl MeHee 8 MM, K
CBapPHbIM COELMHEHNSM KOTOPbIX NPeabABNAOTCA TPEOOBAHMS CTONKOCTM K
MEXKPUCTaNMTHON KOPPO3nK, NpuBapka TEXHONOrMY4eCcKUx KpenneHuin He paspeaeTcs.

12.1.21 MNpwn cbopke Tpyb 1 APYyrux aNEMEHTOB C NPOAO/bHBIMU WBAMY MNOCEAHNE [OTXKHbI
6bITb B3aUMHO CMelLeHbl. CMelleHne 00MXHO BbiTb HE MEHEE TPEXKPATHOW TONWMHbBI CTEHKU
cBapvBaeMblix Tpyb (anemMeHTOB), HO He MeHee 100 MM. MNpwn cbopke Tpyb 1 APYrx aNEMEHTOB C
HOMMWHanbHbIM grnameTpoM 100 MM 1 MEHEE NPOAONbHBIE WBbI LOMXHbI 6bITb B3aUMHO CMELLEHbI
Ha BENNYMHY, PaBHYO OOHON YeTBEPTU OKPYXHOCTY TPyDbl (3neMeHTa).

12.1.22 MNpwn cbopke cTbika He0BX0AMMO NPeayCMOTPETb BO3MOXHOCTb CBOOOAHON ycaaku
MeTanna wea B npouecce cBapku. He fonyckaeTcs BbINONHATL CHOPKY CThbiKa C HATSTOM.

12.1.23 MNpw cbopke Tpyb 1 Opyrrx 3eMEHTOB CMELLEHNE KPOMOK MO Hapy>XHOMY AUaMeTpy He
LoNXHO npesbiwaTth 30% OT TONWWHBI TOHKOCTEHHOMO 3N1EMEHTA, HO He 6onee 5 MM. [Mpun aToM
NnaeHbIN Nepexon OT anemMeHTa ¢ 60/blelt TOMWMHON CTEHKN K 3NEMEHTY C MEHbLIEN
TONWmMHOW obecrneumBaeTcs NOCPELCTBOM HAKIOHHOMO PACMON0XEHNS NMOBEPXHOCTU CBAPHOIO
wsa. Ecnn cmelleHme KpOMOK MpeBbIlLAET LOMYCTUMOE 3HaYeHue, To Ans obecrnedeHus
NNaBHOro nepexona HeobxoAMMO NPOTOYNTL KOHEL, TPyObl C 6ONbLWNM HAPYKHBIM AUaMETPOM
nof yrnom He 6onee 15°.

12.1.24 B cobpaHHbIx Noa CBApPKY CThIKOBLIX COEAUHEHNSX U3 TPY6 1 feTanei oaMHaKkoBoi
HOMVHaNbHOW TONIWMHBI, He NMOANEXaLMX MexaHn4eckoi obpaboTke nocne cBapku B 30He LWBA,
[orycKkaeMoe cMelleHre KPOMOK (HecoBnaaeHne NoBepxXHOCTEN COeANHSAEeMbIX AeTanen)
LLONIXHO 6bITb He 60N1ee COOTBETCTBYIOWWX BENUYMH, yKasaHHbIX B Tabnuvue 12.1.

Tabnuua 12.1 - HopMbl LonyckaeMbIx CMELLEHM KPOMOK npu cHopke NonepeyHbIX CTbIKOBbIX
CoeanHeHni

B MmunnumeTtpax

HomuHanbHas TonwmHa MakcumanbHoe nonyckaemoe CMelleHe KpOMOK B
coeuHsaeMblx jetanen S CTbIKOBbIX CO€IVHEHUSIX
Jo 6 0,15+0,3
Ot 7p010 0,158
Cs. 10 no 20 0,055+1,0
Cs. 20 0,18, Ho He 6onee 3

12.1.25 CmeweHmne KpoMoK B nnucToB (pucyHok 12.2), namepsiemoe no HerlTpasnbHON ocu, B
CTbIKOBbIX MPOLO/IbHBIX COEAUHEHUSIX, ONPELENSIOWMX NPOYHOCTb 06eYaikum, He LOMXHO
npesbiwaTb B=0,1S, Ho He 6onee 3 MM.

PncyHoK 12.2 - CMeLeHne KPOMOK JIMCT OB B CT bIKOBbIX MPOA0JIbHbIX COeA4NHEHNSAX

PurcyHok 12.2 - CMelleHre KpOMOK NNCTOB B CThIKOBbLIX MPOAOMbHbBIX COEANHEHNSX

12.1.26 Npwu cMeleHn KPOMOK, NPEBbIWAloWem f0MnyCcTMOe 3Ha4YeHre cornacHo 12.1.24,
12.1.25, Ha Tpybe unu getanu c6opoyHoi eamHULbl 6OMblIeR TONWWHBI AONXEH ObiTh



obecneyeH NNaBHbIl NEPexon no4 yrinom 15° K aneMeHTy MeHbLeR TONWMHBI (PUCYHOK 12.3).

PucyHok 12.3 - MpuMepbl KOHKPET HbIX (hOpPM Nepexoaa oT 60/blen TONWNHbLI K MEHbLUER
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PucyHok 12.3 - Mpumepbl KOHKPETHbIX hopM nepexona ot 60nbluelt TONWWHBI K MEHbLIET

KoHKpeTHbIe hOpMbl yKa3aHHOro nepexona AOMXHbl YCTaHaBNMBATbCS KOHCTPYKTOPCKOM
(NpoeKTHOM) LoKyMeHTauuen, ncxons n3 TpeboBaHuUii pacyeTa Ha NPOYHOCTb U U3
HeobxoanMocTy obecrnedyeHnst KOHTPONS CBAPHbIX COeAMHEHWU BCEMU NPELYCMOTPEHHbIMU
MeToaamu.

12.1.27 OTK/IOHEHWE OT NPAMOSIMHEAHOCTM COBPaHHOro BCThIK y4acTka TpybonposoLsa,
M3MepeHHOe NUHenKon anmHon 400 MM B TpeX paBHOMEPHO PaCMOIOXEHHbIX MO NepuMeTpy
MecTax Ha pacctosaHum 200 MM OT CTbIKa, HE A0/XHO MpeBbIWaTh:

1,5 MMm - gns Tpybonposonos PN>100 n TpybonpoBonos | kateropuu;
2,5 MM - anga Tpy6onposonos lI-V kateropuii.

12.1.28 K kayecTBy NpuxBaToK NPeAbABASIOT Takue Xe TpeboBaHms, Kak 1 K OCHOBHOMY
cBapHoMy way. MprxBaTku, UMetoLme HefonyCTUMble AedeKThbl, 0BHaPYXEHHbIE BHEWHUM
OCMOTPOM, [O/XHbl OblTb yIaneHbl MEXaHNYeCKM CnocoboM.

12.1.29 CbHopka cTbIKoB TPYb 1 ApYyrux aneMeHToB, paboTatowmnx non aasneHnem ao 10 MMa
(100 krc/cm ), ans Bcex kaTeropuii TPy6onpoBoAOB, KpOMe KaTeropun |, MoxeT
OCYLLECTBNATHCS HA OCTAIOWMXCS NOAKNaAHBIX KOMbLAX NN CbEMHbIX MELHbIX KO/bLAX, €CNU
3TO NPeayCMOTPEHO B NPOEKTHOW [JOKYMeHTauun.

12.2 Tepmunyeckasa obpaboTka

12.2.1 Heo6x04MMOCTb BbINOHEHNS TEPMUYECKOV 06paboTKM CBAPHBLIX COEAUHEHUI U ee
PEeXMUMbI (CKOPOCTb Harpesa, TemMrnepatypa npu BblAEPXKE, MPOAONXNTENbHOCTb BblAEPXKKM,
CKOPOCTb OXNaXAEHWs, OXNaxfatolwas cpefa u ap.) A0XHbl 6bITb ykasaHsl B TY, NPpoeKTHOM
Unu gpyrow paboyert LOKyMeHTauum.

12.2.2 K npoBeneHuto paboT no TepMnyeckoin 06paboTke cBapHbIX COeAUHEHWIA AOMYCKaOTCS
TEPMUCTbBI-0MepaTophbl, POWere creumanbHyo NoArOTOBKY, BblAepXaBLuue
COOTBETCTBYIOLME UCMbITAHWS 1 MEIOLLME YOCTOBEPEHVE HA NMPABO NPOM3BOACTBA 3THUX
paborT.

12.2.3 Obs3aTenbHoOM TepMoobpaboTke noanexar:

- CTBIKOBbIE COEAVHEHUNS SNEMEHTOB U3 YrNePOAMUCTbIX CTanei ¢ TONWMHON cTeHkn 6onee 36
MM;

- CBapHble COeaMHEHMs WTYLEPOB ¢ TpybaMmu U3 yrnepoancTbix CTanein npu ToNWUHE CTEHKN
Tpybbl 1 WTYyLepa 6onee 36 1 25 MM COOTBETCTBEHHO;

- CTbIKOBbIE COEAUHEHNS 3NIEMEHTOB U3 HU3KONErMPOBAHHBIX MAPraHLOBUCTHIX U
KpeMHeMapraHLOBUCTbIX CTanei ¢ ToNwmHoi cteHkn 6onee 30 MM;

- CBapHble COefMHEHMS WTYLEPOB ¢ TpybaMmn U3 HU3KONErMPOBaHHbIX MapraHLOBUCTbIX U
KpEeMHEeMapraHLOBUCTbIX CTanei npu ToWmnHe cTeHku Tpybbl 1 wTtyuepa 6onee 30 1 25 Mm
COOTBETCTBEHHO;

- CTblKOBble COeANHEHNA N CBapHble COeaNHEeHUs WTyLepos C prﬁaMVI n3
XpPOMOKpeMHeMapraHUOBUCTbIX, XpOMOMOI'II/I6,£I,eHOBbIX, XpOMOMOJ'II/I6J19HOBaHaD,VIeBbIX,



XpOMOBaHaAMEBO NbPPaMOBbIX U XPOMOMO NG AeHOBaHAANEBO Ib(PPAMOBBIX CTanew
He3aBMCKMO OT TONWMHbI CTEHKWU. [Ang cBapHbIX coegnHeHuin n3 ctanu mapok 12XM, 12MX 1
15XM TonwmHoM He 6onee 12 MM, BbINOIHEHHbIX C MPUMEHEHVEM aNekTpoLoB TMna 9-09X1M,
TepMoobpaboTka He siBNsieTCcs 06513aTeNbHON NpY YCNOBWKU 06ecneyeHns TBepaoCcTy MeTanna
WBa 1 30HbI TEPMUYECKOr0 BNMSAHNSA He Bbiwe 240 HB;

- CTHIKOBble COEAVNHEHNS 11 CBAPHbIE COEAMHEHNS WTYLEPOB C Tpy6amMm U3 yrnepoamncTbix v
HW3KONernupoBaHHbIX cTanew, npeaHasHadeHHble s paboTbl B cpeaax, Bbl3blBatowmx
KOPPO3MOHHOE pacTpeckvBaHue (Mo TpeboBaHMo NpoeKTa);

- CTbIKOBbIE COEAUHEHNS U CBapHble COeAUHEHNS WTYLEPOB ¢ Tpy6amm U3 ayCTEHUTHBIX CTanei,
CcTabUNM3NPOBAHHBIX TUTAHOM UMK HUOBWEM, NpeHa3HaYeHHble Anst paboTbl B cpenax,
BbI3bIBAIOLMX KOPPO3NOHHOE pPacTpPeckuBaHue, a Takxe npu Temnepatypax soiwe 350°C B
cpenax, Bbl3biBAOLWMX MEXKPUCTaNIMTHYIO KOPPO3MIO, A0XHbI NOABEpraTbecs
cTabunuaupyolemy oTxury (no TpeboBaHmio NPOEKTA);

- CBapHble coeanHeHns NpoaobHbIX WBOB NNENneCTKOBbIX MepexonoB U3 yrnepoancTbix 1
HU3KONErnpoBaHHbIX cTanen He3aBUCUMO OT TONWMHbBI CTEHKN.

12.2.4 Ins TepMmyeckoi 06paboTku CBapHbIX COEANHEHMI MOXET NPUMEHSTbCS Kak obwuii
NeYyHoI Harpes, Tak U MECTHBIN Mo KoNbLy NtobbiM MeToaoM, obecnedmBatowmm
OLHOBPEMEHHbIN 1 PaBHOMEPHBI HArpeB CBAPHONO WBA W NMPUMBIKAIOWMX K HEMY € 0benx
CTOPOH y4acTKOB OCHOBHOIO MeTanna rno Bcemy nepmumeTtpy. MuHuManbHas wiprHa
HarpeBaeMoro yyacTka o Tpebyemoi TemnepaTypbl He fOMXHa ObiTb MEHEE BOVHOW
TOMNWMHBI CTEHKM B KaXAY0 CTOPOHY OT rpaHuLibl CNNaBieHusl, Ho He MeHee 50 MM.

12.2.5 YyacTku Tpy6onpoBoAa, pacnonoXeHHble BO3Ne HarpesaemMoro npu repMoobpaboTke
KONbLA, AOMXHbI 6bITb MOKPbITHI TEMNOU30NSILMEN 415 06ECNeYEH NS NNABHOMO M3MEHEHNS
Temnepatypbl Mo 4/IMHE.

12.2.6 Lns Tpy60onNpoBOLOB M3 XPOMOHMKENEBbLIX aYCTEHUTHBIX CTaNein He3aBNCUMO OT
BENNYMHBI paboyero AaBneHUs NpuMeHeHVe rasoniaMeHHoro Harpesa He 4onyckaeTcs.

12.2.7 MNpu npoBeaeHn TepMmyeckoin 06paboTkn [oNXHbI COBNI0AATLCS YCNOBUS,
obecreymBatolLme BO3MOXHOCTb CBOOOAHOrO TEMOBOr0 PACIIMPEHMNS U OTCYTCTBUE
nnacTuyecknx gedopmaumi.

12.2.8 TepmoobpaboTka CBapHbIX COEANHEHMIA LOIXHa NPOBOAUTbCS 6e3 nepepbiBoB. [Mpu
BbIHY X A€HHbIX NepepbiBax B npoLecce TepMoobpaboTki (OTKUEHUE INEKTPOIHEPT NN, BLIXOL
13 CTPOS HarpesaTens) HeobxoaAnMo obecneynTb MeneHHOe OXNaxaeHue CBapHOro
coenuHeHus 0o 300°C. Mpu NOBTOPHOM Harpeee BpeMsi NpebbiBaHNs CBAPHOr0 COeAUHEHNS
npu TemnepaType BblAEPXKN CYMMUPYIOT C BDEMEHEM BblAEPXKMN NEPBOHAYANbHOMO Harpesa.

12.2.9 PexuMbl HarpeBsa, BblAepXKMW 1 OXNaXAeHUs nNpyu TepMuyeckor obpaboTke Tpyb u
LPYrux 81eMEeHTOB LOMXHbI PEFUCTPUPOBATHCS CaMONULLYLWUMK Nprbopamu.

12.2.10 TepmMoobpaboTKy OAHOI0 1 TOrO X€e CBAPHOr0 COeANHEHUS LONycKaeTCs MPOBOAUTD
He 6onee Tpex pas. Konnyectso TepmMoobpaboTok B pexXume oTnycka He orpaHnymBaeTcs.

12.2.11 MNocne xonoaHoM rmbkun rHyTble y4acTku Tpy6 13 yrnepoamncTbix 1 HU3KONErMpoBaHHbIX
cTanei nognexar TepMUYeckoi 06paboTke, ECNM OTHOLWEHME CpeHero paguyca ruba K
HOMUHANbHOMY Hapy>XHOMY AuameTpy Tpybbl cocTaBnseT MeHee 3,5, a OTHOWEHME
HOMUWHANbHOM TONWWHbI CTEHKU TPYObl K €€ HOMWHANbHOMY Hapy>XHOMY AnameTpy npeBbluaeT
0,05; rHyTble yyacTku Tpyb 13 ayCTEHUTHbIX cTanei nognexar TepMmyeckoin obpaboTke
HE3aBNCUMO OT AuaMeTpa 1 TONWMHbI CTEHKU TPYObI.

12.2.12 MNocne ropsiyei rnbkn Tepmmnyeckyto 06paboTky rHyTbiX y4acTkoB Tpyb LonyckaeTcsi He
NpoBOANTb, ECNM TEMMEpPATypa KoHUa gedpopmaumn He H1uxe 700°C onsa yrnepoancTbix u
HW3KONErnpoBaHHbIX cTanew n He Hnxe 850°C ans ayCTEHUTHbIX CTane.

12.3 KOHTpOJ1b Ka4yecTBa CBapHbIX cOeANHEHW I

12.3.1 KOHTpONb Ka4ecTBa CBapHbIX COEMHEHUI CTaNbHbIX TPYOONPOBOLOB BKOYAET:
- noonepauroHHbIA KOHTPOTb;

- BHEWHWIA OCMOTP U N3MEPEHNS;

- YNbTPa3BYyKOBOW MNW pafnmorpadouyecknini KOHTPOnb;

- Kal'll/lﬂﬂﬂprIVl nnmn MaFHI/ITOI'IOpOLIJKOBbIVI KOHTPO/b;



- ornpefieneHne coaepxaHus oeppuTHon assbl;
- CTUNOCKOMPOBAHWE;

- U3MepeHVe TBepAOCTH;

- MEXaHW4YeCcKue UCNbITaHNs;

- KOHTPONb ApYruMn MeTogamu (MeTannorpacuyeckme nccneaoBaHuns, UcrbiTaHne Ha
ctonkocTb kK MKK 1 ap.), npenycMoTPEHHbIMU NPOEKTOM;

- rmopasnuyeckmne nnn nHeeMaTnyeckmne ncnbiTaHus.
MpumeyaHms

1 OKOHYaTEeNbHbIN KOHTPOb KAYeCcTBa CBAPHbIX COEAUHEHNIA, NOABEPTAOWNXCS
TepMoobpaboTke, LONXKEH NPOBOANTLCS MOCNe TepMoobpaboTku.

2 KOHCTpyKLMS 1 pacronoxXeHue CBapHbIX COeANHEHNI AONXHbI 06ecneynBaTb NpoBeAeHNE
KOHTPO/ISi KAYeCTBa CBAPHbIX COEAVHEHUI, MPeAyCMOTPEHHOr0 415 HUX B paboyei
LIOKYMeHTauun COOTBETCTBYIOWMMY MeTo4aMu.

12.3.2 lNoonepaumnoHHbI KOHTPO/b NpeaycMaTpruBaeT NPOBEPKY:

- KayecTBa M COOTBETCTBUS TPY6 1 CBAPOUHBLIX MaTepranoB TpeboBaHNAM cTaHaapToB U TY Ha
M3roTOB/IEHME 1 MOCTABKY;

- KayecTBa NOArOTOBKM KOHLOB TPY6 1 feTanei TpybonpoBoaoB NOL CBApKY 1 KayecTsa CHOpKM
CTbIKOB (Yron ckoca KpoMOK, CoBnafeHne KPoMOK, 3a30p B CTblKe nepe CBapKoi,
NPaBWNbHOCTb LIEHTPOBKM TPY6, pacnonoXeHne 1 YACN0 NPUXBATOK, OTCYTCTBUE TPELWMH B
npuxsaTkax);

- TemnepaTtypbl NpeaBapuTENbHOrO NOLOrPEBRA;

- KayecTBa 1 TEXHONOr UM CBapkm (pexmnma CBapku, Mopsaka HanoXeHns WeoB, KayecTsa
NOCNOMHOI 3a4MCTKN Wnaka);

- peXunMoB TepMo06pPaboTKM CBAPHLIX COe4NHEHMWIA.

12.3.3 BHeLIJHeMy OCMOTPY N n3MepeHnsam nognexart Bce CBapHble CoegunHeHNA nocne nx
OYMUCTKM OT WNaka, okanuHbl, 6pb|3r metannawu 3arp93HeH|/||71 no obe CTOPOHbI OT WBa.

12.3.4 o pesynbTatam BHEWHEro OCMOTPa U M3MEPEHUIA CBapHbIe LWBbI LOMXHbI
yIOBNETBOPSTb CNEAYOWMM TpeboBaHNsIM:

- joopma u pasmepbl wea JonxHel cootsetcTeoBatb [OCT 16037 nnu gpyroi HI;
- MOBEPXHOCTb WBA [O0J/IXHA OblTb MENKOYELLYAYATOIA.

JonyckatoTcsi OTAENbHbIE NMOPbI B KONMYecTse He 6onee Tpex Ha 100 MM CBApHOro WwBa
pasMepamu, He NpeBblaoWUMN yKasaHHbIX B Tabnuue 12.2.

Tabnuua 12.2 - OueHka kayecTBa CBAPHbIX COeAUHEHM TPYOONPOBOAOB MO pe3yibTaTam
pafnorpacyeckoro KOHTPOS B 3aBUCUMOCTH OT pa3MepoB 06 beMHbIX AePEKTOB
(BKNHOYEHWMIA, NOP)

B Mmunnumetpax



Kateropwus CyMmapHas gnuHa Ha
TonwmnHa| BknioyeHns |CkonneHus, .
Tpy6onposoaa u rpynna no6OM yyacTke WBa ANUHOA
CTEHKN (nopobl) anvHa
cpenpl 100
wupuHa | oo
(amameTp) A
IA.B,B
A, B, B o 3 05 1,0 2,0 3,0
113
CB'S Aol o6 12 25 4,0
CB': ROl o8 15 3,0 5,0
CB'181 RO 4o 2,0 4,0 6,0
Ce.11mol 4, 25 5,0 8,0
14
Cs.14 oo
20 15 3,0 6,0 10,0
Cs. 20 oo
o6 20 4,0 8,0 12,0
Cs.26n0| ¢ 5,0 10,0 15,0
34
Ce.34 | 30 6,0 10,0 20,0
B 03 06 2.0 3,0 6,0
Ca. g ROl o8 25 4,0 8,0
CB'85 ROl 4o |30 50 10,0
CBﬁ ROl 4o | 35 6,0 12,0
Ce.11mol 15 |50 8.0 15,0
14
Cs.14 oo
2 20 6,0 10,0 20,0
Ce.20mo0| 55 8,0 12,0 25.0
26
Cs.26m01 5 | g0 | 120 30,0
34
Ce.34m01 445 |100| 150 30,0
45
Cs. 45 35 |120]| 150 40,0
VB, B
Ve o3 08 3,0 5,0 8,0
Ca. 53 ROl 4o | 40 6.0 10,0
Ca. é’ ol B 5,0 7.0 12,0
CB'ﬁ ROl 45 6,0 9,0 15,0
CB'u Y 8,0 12,0 20,0
Ce.14m0l 55 |100| 150 25,0
20
Ce.20m0l 545 |120| 200 30,0
26
Ce.26n01 455 | 100| 200 35,0
34
Ce.34m01 445 |150| 250 40,0
45
Cs.45 | 45 |150| 300 45,0

Mpumeyanunsl MNpu pacwmdposke panmnorpadMyecknx CHUMKOB HE YyYUTbIBAIOT BKITIOYEHUS
(nopbl) onunHol 0,2 MM 1 MeHee, eCnivi OHK He 06PasyroT CKONEHNA U ceTkn AedoekToB.2 [ns
CBapPHbIX COeANHEHW NPOTSXEHHOCTbIO MeHee 100 MM HOPMbI, NPUBEAEHHbIe B Tabnmue, no
CYMMapHOW ANMHE BKKOYEHUIA (NOp), a TakXe Nno YACNY OTAENbHbIX BKOYEHWUI (MOP) AONXKHbI




6bITb NPONOPLMOHANBHO YMEHbWeHbI.3 MNepexof 0T HannaBneHHOro MeTanna K OCHOBHOMY
LOJNIXeH 6bITb NNaBHbIM. [Noapesbl B MecTax nepexona oT Wea K OCHOBHOMY MeTanny
Jonyckatotcs no rnybuHe He 6onee 10% OT TOMWMHbBI CTEHKM TPY6bI, HO He Bonee 0,5 Mm. Mpwn
3TOM 06Las NPOTSXEHHOCTb NOApPe3a Ha 0HOM CBApPHOM COEAVHEHWWN HE A0/IXHA NpeBbIwaTh
30% OT AnuHbI WBa.B cBapHbIX coeamHeHnsx Tpybonposonos Ha PN>100, a Takxe B
Tpybonposoaax, paboTatowmx B cpenax rpynn A n b | kateropum unu npu Temnepartype Huxe
MuHyc 70°C, noapesbl He [OMNyCcKalTCs.

12.3.5 Hepaspywatowemy KOHTPOIK NoABEPraloT Hauxyawme no pesynbrtatam BHELWHEro
OCMOTpa CBapHble LWBbI N0 BCEMY NepUMeTpy TPyObl. YACNO KOHTPONMPYEMbIX CBAPHBIX WBOB
onpegnensietcs TY Ha 06beKT, peiicTayowmmMy HI, HO BO BCEX CyyYasix OHO LOMXHO ObITb He
HWXXe nNpuBeaeHHbIX B Tabnuue 12.3.

Tabnuua 12.3 - O6beM KOHTPONS CBAPHbIX COEAMHEHNA Y NbTPa3BYKOBLIM 1NN
panvorpacuyeckum MeToLoM B NPOLIEHTax 0T 06LWero Ynucna CBapeHHbIX Kax AbiM CBAPLMKOM
(HO HE MEHee 0HOr0) CoeaNHEHMI

Ycnosns narotoBneHns CTbiKOB Kateropus Tpybonposona
P>10 MIMa nnun ana rpynnel cpeq
A(a), nnn gna | kateropumnpu | | [ 11|11V \Y

Temnepartype Huxe muHyc 70°C
Mpw N3roToBREHNN N MOHTaxe
Ha NpPeanpusaTA HOBOTO 100 20110l 2 | 1 CornacHo
TpybonpoBoAaa, a Takxe npu 12.3.2
peEMOHTE
Mpw cBapke pasHOPOAHbIX 100 100{100[100[100 10
cranen
Mpw cBapke TpybonposoLoB,
BXo4swmx B 6noku | kateropumu 100 100[{10| 2 | 1 -
B3PbIBOONACHOCTMN

JonXHbl BBITONHATHCS cnepywowue onoNnHUTeNnbHble YCNOBUA:

- AN Tpy6onpoBoaoB, rae Non3yyecTb U yCTanocTb ABNAOTCS KOHTPOMPYEMbIMU dhakTopamu,
B NpoeKkTe HeobxoaMMO Ha3HaunTb | kaTeropuio Npu onpeneneHnn obbema HepaspyLlwatowero
KOHTpONS;

- ons | kateropumn Tpy6onpoBOAOB Napa 1 ropsiyei BoAbl C HApPYXHbIM AnamMeTpoM 200 MM 1
6onee 1 ¢ TONWWHON CTeHKN MeHee 15 MM KoHTposo Y3, nnv P L, nognexar Bce norepeyHole
CBapHble CoOeAMHEHMNS N0 BCEWN ANNHE COeAUHEHNIA.

Mpu noctaskax no Hopmam EBpocotosa Tpy6onpoBoLOB Napa 1 ropsiyeit Boasl cneayet
yunTbIBaTD:

- B MecTax, rge PS DN 5000 6ap-MM, Heob6xoauM 100%-Hblii 06 beM KOHTPONS OT 0bwero
KOJIMYeCTBA CBAPHbIX CTHIKOB 1 CBAPHbIX WBOB OTBETBNEHMA MeToaoM Y3 nnun P L;

- B MecTax, rae PS DN 3500 6ap-MM, Heob6xoamnM 25%-Hbit 06 beM KOHTPONS OT obLwero
KONMYeCTBa CBapHbIX CTLIKOB 1 CBAPHbIX WBOB 0TBETBNEHMA meTogom Y3 vnun P .

Lns Tpy6onposonos, paboTatowmx npu temnepatype 100°C u Bobiwe, HE06X0ANMO
noaBeprHyTb He MeHee 10% My TOBbIX coeanHeHuin metoaom Y3 vunn P L.

12.3.6 KoHTponb cBapHbix coeanHeruin metogom PL (TOCT 7512) unn Y3 (TOCT 14782)
cnepyeT NPOBOAMTb NOCNE YCTPAHEHUS AEeEKTOB, BbISBIEHHbIX BHELWHNM OCMOTPOM 1
n3MepeHnsMu, a ans Tpybonposonos | kateropuu, a Takxe s Tpy6onpoBOAOB C Fpymnnov
cpen A(a) unn paboTatowwmx Npu TemnepaType Huxe MuHyc 70° C - nocne KOHTPONs Ha
BbISIBIEHVE BbIXOAAWMX HA MOBEPXHOCTb AedeKkToB MeToaamun MarHutonopowkosbiM (FTOCT
21105) nnn kanunnapHeim (TOCT 18442).

12.3.7 Metoa koHTpons (Y3, P nnv oba MeTona B codyeTaHmn) BblBMpatoT, UCXoas 13
BO3MOXXHOCTU 0becreyeHns 6onee NoHOro 1 TOYHOTO BbISIBIEHUSI HEAOMYCTUMBIX AEePEKTOB C
y4eTOM 0COBEHHOCTEN PU3NYECKUX CBOMCTB MeTanna, a TakXXe 0CBOEHHOCTW KOHKPETHOIo
MeTona KOHTPONS A/st KOHKPETHbIX 06 bekTa 1 BUAA CBapHbIX COEANHEHUIA.

12.3.8 Mepen KOHTPOEM CBApHbIE COEAMHEHUS [OMXHbI GbITb 3aMapKMPOoBaHbl Tak, YToObI 1X
nonoxeHue 6bino nerko 0bHapyXnTb Ha KapTax KOHTPONS, PaANOrpadpnIECKNX CHUMKaX, 1
obecneunTb NPUBA3KY PE3YIbTATOB KOHTPOJIS K COOTBETCTBYIOWEMY Y4aCTKy CBApHOrO LIBA.

12.3.9 MNpwu paguorpagmyeckomM KoHTpone cnenyet obecneyntb YyBcTBUTENbHOCTD (TOCT
7512) nns TpybonpoBonos Ha PN>100, kaTeropwuii | u |l Ha ypoBHe knacca 2, ons




pr60r|p030jios KaTeropmm

N, IvVnV-Ha yposHe knacca 3.

12.3.10 OueHky kayecTBa CBapHbIX COEANHEHWI NO pe3ynbTaTaMm pagnorpagoruyeckoro
KOHTPONA cneayeT NPoBOAUTb MO NPOTSAXEHHOCTU NAOCKMX AeEeKTOB (TPELLWHbI,
HEeCnaBneHnsl, HENPOBapbl) 1 06 bEeMHbIM (MOPbI, LWNAKOBbLIE BKITIOYEHMUS) AeEKTAM COrnacHoO

Tabnuue 12.4.

Tabnuua 12.4 - OueHka kayecTBa CBAPHbIX COeAUHEHMA TPYOONPOBOAOB MO pedyibTaTam
pannorpacyeckoro KOHTPONS B 3aBUCUMOCTM OT BENMYUHBI 1 MPOTAXEHHOCTY NIOCKUX
nedekToB (HenpoBapbl N0 OCY WBa, HECNNABAEHUS 1 Ap.)

Kateropus Tpybonposona
W rpynna cpegbl

HenpoBsapsbl No ocu wea, HeCNNaBNEHNs, TPELWWHbI, BOTHYTOCTb 1
BbIMYK/IOCTb METAs/a B KOPHE LIBA

I nybuHa, % K HoMuMHanbHoi | JonycTMMas cyMMapHas AnuHa
TONIWMHE CTEHKM no nepuMeTpy Tpyobl

IA,B,B Henposap oTcyTcTByeT -
BorHyTocTb KopHs wea Ao 10%,
IIA,B,B HO He Bonee 1.5 MM [lo 1/8 nepumeTpa
e BbinyknocTb KOPHEBOrO WBa A0
10%, HO He 6onee 3 MM
Henposap no ocu wsea 8o 10%, Ho
B He Bonee 2 MM [lo 1/4 nepumeTpa
nnu 0o 5%, Ho He 6onee 1 MM [lo 1/2 nepumeTpa
IVB,B Henposap no ocu wsea 8o 20%, HO
VB He 6onee 3 MM Ho 1/4 nepumeTpa

nnu oo 10%, Ho He Bonee 2 MM |[o 1/2 nepumeTpa

nnn 0o 5%, Ho He Bonee 1 MM He orpaHununBaetcs

Mprmeyarnnsa1 BennymHa BOrHyTOCTN KOPHS WBA W BbINYKIOCTW KOPHEBOTO LWBA AN
Tpybonposonos I-IV kateropwii, 3a ucknoyeHvem Tpybonposoos | v Il kateropwii ons rpynmbi
cpel A(a) unu pabotatowmx npu Temnepatype H1uxe MuHyc 70°C, He pernameHTnpyeTcs.2
Mpw HeobxooMMOCTY To4Has rnybrHa HenpoBapa onpenenseTcs METOA0M NPOGUILHOM
paavorpagnyeckoi TONWMHOMETPYIN B MeCTe ero Hanbonblue BeNMYMHbI MO MAOTHOCTK
CHUMKA M N0 0XMNLAEMOMY MECTOMONOXEHWIO.

Mpwu pacwndpoBke CHUMKOB onpenenstoT Bug aedektos no FOCT 19232 n nx pasmepsbl

no MOCT 23055.

Ecnu npu nononHuTensHOM KOHTpone ans Tpybonpoeonos Il n IV kateropuii xoTs 6bl 04WH
cTbik ByneT 3abpakoBaH, KoHTposto noasepratoT 100% CTbIKOB, BbINOJHEHHbBIX KOHKPETHbLIM

CBapLMKOM.

12.3.11 OueHka kayecTBa CBapHbIX COEAMHEHW No pe3ynbTatam ynbTpasBykoOBOro KOHTPONS

cnegyowas.

CeapHble coeavHeHusi Tpybonposonos Ha PN>100, a Takxe Tpybonpoeofos | kateropum u
Tpy6onpoBOAOB, COAEpXalLMX CPelbl Fpynnbl A(a) nnu paboTarowmx Npyu TeMnepaType HUXe
MuHyc 70° C, Nnpn3HalTCS rogHbIMU, €CNN:

a) OTCYTCTBYIOT NPOTSIXEHHbIE AEXEKTHI;

6) OTCYTCTBYIOT HEMPOTSIXXEHHbIE (TOYEYHbIE) LedeKTbl 3KBUBANEHTHON niowanbto 6onee:

1,6 MM - Npu TOMWMHE CTEHKM TPYObl 10 10 MM BKIIOYATENBHO;

2,0 MM - Npu TONWMHE CTEHKMN TPYObl 10 20 MM BKIOYATENBHO;

3,0 MM - MpK TONWKMHE CTEHKU TPYObI CBbile 20 MM;

B) YMCNO HEMPOTSXXEHHbBIX Ae(EKTOB He 6onee AByx Ha kaxble 100 MM WwBa no HapyXHoMy
nepuMeTpy 9KBUBANIEHTHOV NNOWAAbIO:

1,6 MM - NpW TONWMHE CTEHKM TPYyObl 40 10 MM BK/IOYMTENBHO;

2,0 MM - Npu TONWMHE CTEHKM TPYObI 10 20 MM BKNIOYATENBHO;

3,0 MM - nNpu ToNWMHE CTEHKM TPYObI CBbIWeE 20 MM.

OueHka kayecTBa CBapHbIX

coeauHeHuin Tpybonposonos I-IV kaTeropuii (3a UCKNtoYeHMEM

Tpyb6onpoBoaos. | kateropun nnu paboTarowmx npyu Temnepartype Huxe MuHyc 70°C) no

pesynbTaTtam ynbTpasByko

BOIr0O KOHTPONA 0O/IXHA COOTBETCTBOBATb TpGﬁOBaHMﬂM Tabnuupl




12.5.

Tabnuua 12.5 - HopMbl LonycTMMbIX LedeKTOB B CBapHbIX Weax Tpybonposogos PN 100,
BbISIBNEHHbIX NPW YNbTPa3ByKOBOM KOHTPOSE

YcnosHas NPOTAXEHHOCTb

HomunanbHas
TonumHa OKBMBaneHTHas nnowanb (pasmepsbl) LLenoykn TOYeYHbIX ePEKTOB
OTHENbHbIX 4eEKTOB Ha y4YacTKe CBapHOro LiBa
CTEHKU, S, MM 9
anvHon 10S
HaunmeHbluas Mo Mo
dukecrpyemas nnowanb |0TBEPCTUIO sapV6Ke
npu HacTpoike C NNOCKNM MF:AYMM ’
annapartypsl, 16 OHOM, MM

Ha 6 ob Huxe axo-
curHana ot Makc.

O18p0010 [monycTuMbIX 1,6 1,02,0 158
9KBMBANEHTHbIX
NeqeKToB

O1 12 no 18 2,0 2,020

Ot 20 oo 24 3,0 3,02,0

MprmMeyaHue - ToueuHble edPekTbl CHATAIOTCS HEAONYCTUMbIMMW, ECIM aMMANTY A 9X0-
CUrHArNOB OT HUX MPEBbILAET aMMANTY Ly 9X0-CUrHana 0T UCKYCCTBEHHOr0 oTpaxarens,
pa3Mepbl KOTOPOro ONPeAenstoTCs MakCUManbHO AOMYCTUMO 3KBUBANEHTHOM
nnowanbto.MpoTsXeHHble fedeKTbl MPU3HaTCS HeAO0MNYCTUMBIMUI, €CNIN aMNIMTYLa CUrHANOB
OT HUX npeBsbllwaeT 0,5 aMnANTYyAbl 9X0-CUIHAMOB OT NCKYCCTBEHHOMO OTpaxaTtens. YCNoBHYto
MPOTSXEHHOCTb LEMOYKU TOUEYHbIX LEeDEKTOB N3MEPSIIOT B TOM Cllyyae, eCniv aMnnmTyna axo-
curHana oT HUX cocTaBnsieT He MeHee 0,5 aMnnTyAbl 3X0-CUrHana oT UCKYCCTBEHHOTO
oTpaxaresns, paamepbl KOTOPOro ONpenensoTCs MakcManbHO [OMNYyCTUMOW 3KBUBANEHTHOW
nnowanbto.

12.3.12 CBapHble coennHeHus Tpybonposonos ¢ PN no 100 no pesynbtatam KOHTPONs
KanunnspHbIM (LBETHbIM) METOA0M CHATAIOTCS FOAHBIMU, ECNN:

a) HAMKATOPHbIE cleabl edEeKTOB OTCYTCTBYIOT;
6) BCe 3aPUKCMPOBAHHbIE MHAVKATOPHbIE CNeabl SBASOTCS OAUHOYHBIMU U OKPYT NIbIMU;

B) HanbO bW pa3Mep Kax4oro MHAMKATOPHOrO Crefia He NpeBblaeT TPeXKpPaTHbIe
3Ha4YeHWs HOPM LNS WHPKHBI (BMaMeTpa), NpmBeaeHHble B Tabnuue 12.2 ansa kateropum llIB;

r) cyMMapHas onvHa BCeX MHAUKATOPHbIX CNeAoB Ha NtoboM yyacTtke wea gavHon 100 MM He
npeBbIWaeT CYMMapHO AWHbI, NpBeaeHHOR B Tabnuue 12.2 ons kateropuu lIIB.

Mpumeyarue - OKpyrnble MHANKATOPHbIE CNefbl C MakcManbHbIM padmMepom 10 0,5 MM
BK/IIOYMTESIbHO HE YYNTbLIBAIOT HE3ABMCUMO OT TOJIWMHBI KOHTPONMPYEMOro MeTansna.

CaapHble coeavHeHusi Tpybonposonos ¢ PN ceoiwe 100, Tpybonposogos | kateropum,
TpybonpoBoAoB, coaepXxalmx rpynny cpen A(a) unv paboTaiowwmx Npu TeMnepaType HUXe
MuHyc 70° C, Nnpn3HatoTCA rogHbIMU, ECNN MHAUKATOPHbIE Cneabl 4edPeKTOB OTCyTCTBYIOT. Npn
9TOM YyBCTBMTENIBHOCTb KOHTPONSA LOMXHA COOTBETCTBOBAaTh Knaccy 2 no FOCT 18442.

12.3.13 CBapHble cCoeanHEHNS Mo pe3ynbTaTaM MarHUTONOPOLIKOBOrO NN
MarHuTorpagouyeckoro KOHTPOIA CYATAITCS rOAHbIMU, ECNN OTCYTCTBYIOT MPOTAXEHHbIE
neqgeKThl.

12.3.14 OnpegneneHuve cogepxaHns eppuTHon doasbl 4ONXHO MPOBOANTLCS B CBAPHbBIX
coellMHeHusx TpybonpoBOAOB U3 ayCTEHUTHbIX cTanein Ha PN>100 B 06 beme 100% Ha
cHOpPOYHbIX eAVHMLAX, NPEeAHA3HAYEHHbIX 015 paboTbl Npu TemMnepaTtype Boiwe 350°C, a B
OCTanbHbIX CyYasx - No TpeboBaHUIO NPoeKTa.

12.3.15 CTMNOCKONMPOBAHMIO HA HANMYME OCHOBHbLIX NIEFUPYIOILMX 3NEMEHTOB Noanexar
CBapHbIe COeAMHEHUSI NernpoBaHHbIX ctanei Tpybonpoeonos ¢ PN<100 B cneaytowmx cnyyasx:

- BbIBOPOYHO, HO HE MeHee ABYX COEVHEHWIA, BbINOHEHHbIX OAHUM CBapLUMKOM OAHOV NapTuei
CBapOYHbIX MaTepranos;

- €CNn Co0TBEeTCTBME NCMNOJIb30BAHHbIX CBAPO4YHbIX MaTeprnanoB Ha3Ha4eHHbIM Bbi3blBaeT
COMHeHwMe;

- €Cnvi nocne TepMuYeckoin obpaboTkn TBEPAOCTb CBAPHOIO COEANHEHNS He COOTBETCTBYET
YCTaHOB/IEHHbIM TPEBOBAHUSAM.




CBapHble coeauHeHMs TpybonpoBOLOB 13 NErMPOBaHHbLIX cTanei ans Tpybonposoos |
Kateropuu nnu cofepxawux cpegbl rpynnsl A(a), nubo paboTtarowmx ¢ aasneHnem PN>100
nognexart cTunockonuposaHmio B 06beme 100%.

12.3.16 Pe3ynbTaTbl CTUNOCKONMPOBAHNS NPU3HAIOTCS Y O0BNETBOPUTENbHBIMU, ECNN NPY
KOHTPOJie MOATBEPXAEHO Hannyme (OTCyTCTBME) M COLEPXKaHNe COOTBETCTBYHOWMNX
XMIMUYECKUNX BNEMEHTOB B HANMaBNEHHOM AN B OCHOBHOM MeTanne. MNpn
HeyAOoBNETBOPUTENbHBIX PE3yNbTaTax CTUNOCKONMPOBAHUS XOTs Bbl 0LHOrO CBAPHOrO
COenVHeEHNs B clyyae BbIBOPOYHOro KOHTPONS CTUIOCKOMNMPOBAHMIO MOLNEXAT BCE CBAPHbIE
LWBbI, BbIMOHEHHbIE C UCMONb30BaHMEM TOW Xe NapTuv CBAPOYHbIX MaTepnasnos CBapLMKOM,
BbINOJIHMBLUMM JaHHOE CBapHOe CoeanHeHe.

NamepeHre TBepLOCTY NPOBOAST A CBAPHbIX COEANHEHMI TPy6oNpOBOAOB, M3rOTOBNEHHbIX
3 XpPOMOKPEMHEMapraHLOBUCTbIX, XPOMOMOMG 4eHOBbIX, XpOMOMO NG AeHOBaHaANEBbIX,
XPOMOBaHAAVEBONbPPAMOBBIX 1 XPOMOMO M LeHOBaHaANEBOIb(PPAMOBbIX CTaNei.

TBEpLOCTb HEOOXOAUMO M3MEPSITh HA KaXXA0M TepMooOpaboTaHHOM CBAPHOM COEAUHEHMM M0
LEHTPY WBa, B 30HE TEPMNYECKOr0 BANSHUS, MO OCHOBHOMY MeTanny. PesynbTartbl uamepeHuns
TBEPAOCTY AONXKHBI COOTBETCTBOBATh TpebosaHusam HI. 3HayeHUs TBepLOCTU He LONXKHbI
npeBblWaTh yKasaHHbIX B Tabnvue 12.6. MNpu TBEPAOCTU, NPEBbIWAIOWEN 4ONYCTUMYIO, CBAPHbIE
COeAVHEHNs AONIXHbI MOABEPraTbCs CTUNOCKOMUPOBAHWIO U MPW NONOXUTENbHbIX €ro
pesynbTatax - NOBTOPHO TepmoobpaboTke. Ha cBapHbIX COEANHEHNSX HAPYXXHBIM AMamMeTpoM
MeHee 50 MM TBEPAOCTb HE 3aMepsIoT.

Tabnuua 12.6 - OueHka Ka4yecTBa CBapHbIX COEIUHEHWIA N0 TBEPLOCTU

,D,OFIYCTVIMaFI TBEpOOCTb MeTanna wea » 30Hbl

Mapka ctanu
TepMmyeckoro BnusiHus, HB, He Gonee

14XIC 230

15XM, 12X1M®, 15X1M 1P,

15X2M1,15X5M, 15X5MY, 15X5B® 240
30XMA, 20X2MA, 22X3M, 18X3MB 270
20X3MB® 300

Mpun 3TOM TBEPAOCTb [ONXHA BbITh 3aMepeHa Ha KOHTPO/bHBIX CBAPHBLIX COEANHEHUSIX 1
3aHeceHa B nacrnopt Tpybonposoaa.

12.3.17 MNpw BbiSIBNEHM MeTOLaMN HepaspyLarowero KOHTPO NS AedEKTHbIX CBapHbIX
COeAVHEHW KOHTPOO NOABEPratoT yABOEHHOE 0T NepBOHaYanbHOro 06 bema YnCIo CBapHbIX
COEAVHEHW Ha AaHHOM yyacTke TpybonpoBoaa, BbIMOIHEHHbIX OAHUM CBAPLLMKOM.

Ecnv npy LONONHUTENBHOM KOHTPOE X0TS Bbl 0HO CBApPHOE COeauHeHne Oy LeT NpU3HaHo
HEroAHbIM, KOHTPOSIO cneayeT noasepratb 100% CBApHLIX COEANHEHUI, BbIMOHEHHbIX Ha
yyacTke Tpy6onpoBoa KOHKPETHLIM CBApLLUMKOM.

12.3.18 HedoekTbl, 06HapYXeHHblE B MPOLIECCE KOHTPONS, AO/XHbI ObITb YCTPaHEHbI, C
nocneayowmnm KOHTPOIEM UCMPaBEHHbIX y4aCTKOB.

MCHpaBJ’IeHI/IIO nognexar Bce Aed)eKTHble y4acTKN CBAPHOro COeANHEHUS, BbISIBNIEHHbIE MPU
BHELIHEM OCMOTPE U N3MEPEHUSX, & TaKXe KOHTPOJIe HepaspyLwarwmMmm prusnyeckmmm
MeTooamun.

WcnpaBneHuto MecTHo BbIBOPKO 1 nocnenytoweri noasapkoi (6e3 noBToOpHOM cBapKn BCEr0
COeAVHEHNs) Mo NeXaT y4acTku CBApHOro LWBa, eCnu pasmepbl BbIBOPKM Nocne yaaneHus
LehekTHOrO y4acTka LWBa He NPEBLILAOT 3HAYEHWI, ykasaHHbIX B Tabnuue 12.7.

Tabnuua 12.7 - [lonycTmMble pasMepbl BbIOOPKK Nocne yaaneHns 4edeKkToB B CBAPHbIX WBaX
TpybonposoaoBs



I" nybrHa BeIBOPKM, % OT HOMUHANBHOM
TO/ILUMHbBI CTEHKM TPY6 MMM pacyeTHOro
ceyeHus Wea

CyMMapHas NpoTsiXeHHOCTb BbiBopKY, % OT
HOMMWHAbHOIO HApPY>XHOro NepuMeTpa CBapHOro
coenVHeHus

Temnepartype Huxe muHyc 70°C

Lns Tpy6onposonos PN>10 MIa, Tpy6onpoBonos | kateropuu unm paboTaowmx npu

15 n meHee

He HopMupyeTca

Bonee 15 no 30 BKNOUYNTENBHO o 35
Bonee 30 no 50 BkNOUMTENBHO o 20
Bonee 50 o 15

Ins Tpy6onposofos |-V kateropum

25 n MeHee

He HopmupyeTcs

Bonee 25 oo 50 BkNtOUYNTENBHO

Jo 50

Bonee 50

Jo 25

Lns Tpybonposona V kateropun

30 n MeHee

He HopMupyeTca

Bbonee 30 0o 50 BKNOYMTENBHO

o 50

Bonee 50

o 35

CBapHoe coeliMHeHue, B KOTOPOM AJ1s UCMPaBNeHNs fedpekTHOro yyactka TpebyeTcs
nponasecTu "BolbOpKY" pa3mepom 6onee fgonyctumoro no tabnuue 12.7, LONXHO ObITb
MOJSIHOCTbIO YAAaN€eHo, a Ha ero MecTo BBapeHa "kaTywka".

12.3.19 MexaHunyeckne CBONCTBA CTLIKOBbIX CBAPHbIX COEANHEHW TPyboNpoBOAOB AONXHbI
NMoATBepXAaTbCs pesyibTaraMy MEXaHNYECKMX UCTbITaHWUIA KOHTPOMbHbIX CBAPHbIX
coeaunHeHwuii B cooTBeTcTBUM ¢ TpebosaHusimn TOCT 6996.

12.3.20 KoHTpOnbHbIE CBapHbIe COeANHEHUS [ONXHbI CBAPMBATHLCS HA NAPTMIO O4HOTUMHBIX
MPOM3BOLCTBEHHbIX CTHIKOB. B napTuto BxoAsiT cBapeHHbIe B CPOK He Bonee Tpex MecsiLeB He
60nee 100 04HOTUMHbBIX CTHIKOBbIX COEAVHEHUI C HOMUHANbHBLIM AnamMeTpoM DN<150 unu He

6onee 50 cTbikoB ¢ DN 175.

OLHOTWNHBIMY SBNSIOTCA COEAUHEHMNS U3 CTAaNEW O4HOWA MapkKu, BbINONMHEHHblE OQHUM
CBapLwmMKoMm, Nno eanHOMY TEXHOJIOrM4eCKOMY npoueccy n oTnnyarwmecs no ToNwnHe CTeHKN He

6onee yem Ha 50%.

OA[HOTUMHBIMK MO HOMUHANbHOMY AnameTpy SBAsOTCS coeanHenns: DN ot 6 no 32, DN ot 50

no 150, DN 175.

12.3.21 Yncno KOHTPONbHbBIX CBAPHbIX COEANHEHWIA AN MPOBEAEHUS MEXAHNYECKUNX UCTbITaHWIA
1 MeETaNNorpagMyeckmx NCCNeaoBaHnin 4ONXHO COOTBETCTBOBATL yKa3aHHOMY B Tabnuue

12.8.

Tabnuua 12.8 - Yncno KOHTPONbHbBIX CBAPHbBIX COENNHEHWIA

HomuHanbHbIn guameTp Tpy6bl DNUMCNO KOHTPObHbBIX COeAUHEHWIA

OT1 6 0o 32

4

Ot 50 oo 150

2

Ot 175 n 6onee

1

Mpun HeobxoAUMOCTY NPOBEAEHMNS UCTbITaHWUIA Ha cTolKoCcTb K MKK AonXHbI 6bITb CBapeHbl Ha
[lBa coenHeHus 6onblue, YeM ykasaHo ans DN 6-32, u Ha ofHO coeauHeHne 6onbwe ans DN

50. Mpwv onametpe Tpyd DN 450 ponyckaeTcsl cBapyBaTh KOHTPOJIbHbIE CBAPHbLIE COENNHEHNS

13 NNacTuH.

12.3.22 /3 KOHTPONbHbBIX CBAPHbBIX COEAVMHEHMIA LOMXHbI U3roTaBnmBaTbcst obpasubl Ans
crnefyLwmx BUL0B UCTIbITAHWIA:

- Ha CTaTUYecKoe pacTsXeHue npu TemnepaTtype nntoc 20°C - nea obpasua;

- Ha yaapHblii nsrud (KCU unm KCV) npu temnepatype nntoc 20°C - Tpu obpasua ¢ Hanpe3om
Mo LEHTPY WBa;

- Ha yanapHbii narud (KCU mnm KCV) npu paboyei Temnepatype ons Tpy6onpoBoLos,
paboTatowmx Npu TemnepaType cTeHkn MuHyc 20°C 1 HUXe, - Tpy obpasua ¢ Haape3oM Mo
LEHTPY WBa 1 TpK - N0 30HE TepMmyeckoro BanaHnsa (3TB);

- Ha cTaTunyeckuii nsrub - nea obpasua;

- NS MeTannorpaguyeckux nccneaosaHuii - Aea obpasua (no TpeboBaHuio NpoekTa);



- Ha yaapHblin narmbd (KCU unn KCV) npu temnepatype nntoc 20°C - Tpm obpasua ¢ Haapesom
no 30He TEPMUYECKOro BNUSHWSA (No TpeboBaHUIO NPoeKTa);

- INns uenbiTaHnin Ha ctorikocTb K MKK - yeTbipe obpasua (no TpeboBaHuio NpoekTa).

WcnbiTaHns Ha yoapHbiin n3rmb nposoasTt Ha obpasuax ¢ koHueHTpaTtopom tuna "U" (KCU) unu
"V" (KCV).

12.3.23 ObpasLbl Heobx0aMMO Bbipe3aTtb B cootBeTcTBuU ¢ TOCT 6996 MeToaamm, He
U3MEHSIIOWMMU CTPYKTYPY U MEXaHUYeckme CBOMCTBa MeTanna. He fnonyckaetcsa npumeHeHue
npaBKu 3aroToBok 06pasLoB Kak B XO/I04HOM, TaK U B ropsiYeM COCTOSIHUSIX.

12.3.24 /cnbiTaHne Ha cTaTUyYeckoe pacTsiXXeHue CThIKOBbIX coeauHeHuin Tpyd DN<50 moxeT
6bITb 3aMEHEHO UCTbITAHNEM Ha PaCTsXXEHMUE CTbIKOB CO CHATLIM YCUNIEHUEM.

12.3.25 VcnbiTaHne Ha cTatuyeckunii narmb cBapHbIX COeUHEHNIA TPYD C HOMUHANBbHBIM
nnameTpoM DN 50 MoxeT BbiTb 3aMEHEHO MCMbITAHMEM CTBIKOB Ha CMTIOWMBAHNE.

12.3.26 Pe3ynbTartbl MEXaHNYECKMX UCMbITaHWI CBAPHbIX COEANHEHWI LONXHbI YO0BNETBOPATh
TpeboBaHusm Tabnnubl 12.9, [9].

12.3.27 B pa3HOpO4HbIX COeAMHEHMSIX MPOYHOCTb OLEHMBAIOT MO CcTanu ¢ 605ee HU3KUMM
MEeXaHWU4YeCcKMM CBOMCTBaMMU, a yLapHYt0 BS3KOCTb U yron narmba - no MeHee nnacTu4Hom
cranu.

12.3.28 MNpwv npoBeneHUM MeTannorpagoMyecKrx UccnenoBaHunii (Mo TpeboBaHmMo NpoekTa)
onpenensioT Hanuyve B CBapHOM COeAUHEHNN HENO0NYCTUMbIX AePEKTOB U COOTBETCTBUE
(POPMbI 1 pa3MepoB cBapHoOro wea TpebosaHmsim HL.

12.3.29 KayecTBO CBapHbIX COEAMHEHWIA NO pe3ynbTatam UcnbiTaHni Ha ctonkocTb kK MKK (no
TpeboBaHmWo NpoeKTa) NPU3HAETCS YAOBNETBOPUTENbHBIM, ECNIN Pe3YbTaThl UCMbITAHWIA
cooTBeTCTBYytOT TpebosaHusim TOCT 6032 No CTOMKOCTM NPOTUB YKa3aHHOWM KOPPO3UK.

Tabnuua 12.9 - MUHUManbHble HOPMbI MEXAHUYECKMX CBOMCTB CBapPHbIX COELNHEHNIA



HavnmeHoBaHue MwuHnManbHble HOPMbl MEXaHN4YEeCKKNX CBOWNCTB CBapHbIX

rnokasartens coeaunHeHnn gns ctanemn
HU3KONern- XPOMUCTbIX,
pOBaHHbIX XPOMOMO-
yrnepo- mapraH- NMOOEHOBBIX U |ayCTEHUTHO-

AyCTEeHUTHbIX
AONCTbIX[ UOBUCTbIX M XpoOMOBaHa- |peppuTHbIX

MapraHueBo- | AUeBOBOJb-
KPEMHUCTBIX | hpamoBbIX

BpemeHHoe
COMPOTUBNIEHNE Pa3pblBy
npw Temneparype nnoc
20°C

MuvHumanbHas yoapHas
BA3KOCTb, [IX/cM (Krc/cm
)npu Temnepatype +20°C

He H1Xe HUXHEero 3Ha4YeHUst BPEMEHHOI0 CONPOTMBEHNS
paspbiBy OCHOBHOr0 MeTanna no craHaapty nam TY ana naHHon
mMapku ctanu

Ha obpasuax KCV 35 (3,5) 35 (3,5) 35 (3,5) 30 (3,0) -
Ha obpasuax KCUnpwu

Temnepartype Huxe muHyc |50 (5,0) 50 (5,0) 50 (5,0) 40 (4,0) -
20°C

Ha obpasuax KCV 20 (2,0) 20 (2,0) - 20 (2,0) -
Ha obpasuax KCU 30 (3,0) 30 (3,0) - 30 (3,0) -

MuHUManbHbIV yron
narnba, rpanycos, npu

TONWWHE
He 6onee 20 MM 100 80 50 80 100
6onee 20 MM 100 60 40 60 100
TBepoocTb MeTanna wea

CBapHbIx coeguHeHunin, HB, - - 240 220 200
He 6onee

MpumeyaHnal lNokasaTenm MexaHMy4eCckmnx CBOMCTB CBAPHbIX COEAMHEHU MO BPEMEHHOMY
COMPOTMBIIEHNIO Pa3pbIBY U Yy narnba onpenensoT Kak cpeiHeapndMeTyeckoe
pesynbTaToB UCMbITAHWA OTAe/bHbIX 00pa3uos. ObWwit pesynbTaTt NpuaHatoT
HeyLOoBNeTBOPUTENbHbIM, ECN XOTA 6bl 0AMH 13 06pa3LI0B NoKasan 3Ha4YeHNe BPEMEHHOTO
COMPOTUBNEHUS pa3pbiBy 6onee 4eM Ha 7% u yrna uarnba 6onee 4em Ha 10% HUXE HOPM,
ykasaHHblx B Tabnuue.JonyckaeTcs Ha oaHOM obpasLe npu Temnepatypax MuHyc 40°C n
HUXxe 3HavyeHune ynapHoi saskoctn KCU 25 Ox/cm , KCV 15 Ix/cm .2 Buabl ucnbitaHnii n
rapaHTUpPOBaHHbIE HOPMbl MEXaHWYECKUX CBOMCTB MO BPEMEHHOMY COMPOTUBEHNIO Pa3pbiBy U

yOapHOiA BA3KOCTW CThIKOBbIX CBAPHbIX COeAMHEHUI Tuna "nuct+Tpy6a”, "Tpyba+nutbe”,
"NoKoBKa+MNokoBKa", "nokoBka+Tpyba" AONXHbI COOTBETCTBOBATL TpeboBaHUSM,
npeLbsBnsieMbliM K MaTepranam ¢ 6onee HU3KUMM NOKa3aTeNSIMU MEXAHUYECKMX CBOMCTB. 1nsi
TaKMX CBAPHbIX COEAMHEHW yron narnba gonxeH 6biTb He MeHee:- 70° ans yrnepoancTbix
cTanemn ayCTeHUTHOro knacca;- 50° anst HU3KoNernpoBaHHbIX MapraHLOBUCTbIX U
MapraHLeBOKPEMHUCTbIX CTanen, BbICOKONErnpoBaHHbIX CTanen ayCTeHUTHO-PeppUTHOro
knacca;- 30° ANs HU3KO- U CPeLHeNernpoBaHHbIX (XPOMUCTBIX M XPOMOMO MG AEHOBLIX) CTanel
1 BbICOKONIErMPOBaHHbIX cTanein gepputHoro knacca.3 KoHTponb MexaHu4eckux CBOMCTB, a
TakXxe MeTannorpaguyeckoe NccnenoBaHve Unm ncnbitaHue Ha ctoikocTb kK MKK obpasuos
9TUX COELMHEHUI NPENYCMATPUBAIOTCS Pa3paboTHMKOM TEXHUYECKOW LOKYMEHTaLMN.
TBepooCTb MeTanna Wea CBapHbIX COeANHEHNIA N3 cTany mapkn 12XM, BbINONHEHHbIX PYYHOW
9N1eKTPOAYroBOi CBapKO BaHaANNCOAEPXXalWmMM anekTpoaamu, [onxHa bbiTe He 6onee 260
HB npwu ycnoeuu, 4T0 OTHOCUTENIbHOE YANMHEHUE MeTanna wea 6yneT He MeHee 18%.
TBEepAOCTb MeTasa WBea CBapPHbIX COeAMHEeHW u3 ctann mapkn 15X5MY gonxHa 6biTb He
6onee 270 HB.

13 TpeboBaHMA K NCMNbITAHMIO U MPUEMKe
CMOHTMPOBaHHbIX TpybonpoBoaOB

13.1 O6buwne TpeboBaHNS

13.1.1 Bce TpybonpoBoabl, HA KOTOPbIE PACNPOCTPAHAETCS HACTOSWMIA CTaHAapT, nocne
OKOHYaHUSI MOHTAXHbIX 1 CBAPOYHbIX paboT, TepMoobpaboTkm (Mpu HEO6XOAUMOCTI), KOHTPO S
KayecTBa CBapHbIX COELMHEHNI HEPA3PYLWAKOWMMU METOLAMM, @ TAKXKE NOCNE YCTaHOBKU U
OKOHYaTesIbHOro 3aKpernneHnst Bcex ornop, NoABECOK (MPYXMHbI NPYXUHHBIX ONOpP M NOLBECOK
Ha NepuoL, NCNbITaHWA [ONXHbl ObITb Pa3rpy>XeHbl) 1 0DOPMIEHNS [OKYMEHTOB,
MOATBEPXAALWMX KAYECTBO BbINOHEHHBIX PaboT, NOLBEPratoT HAPYXHOMY OCMOTPY,
NCNbITAHWIO HA MPOYHOCTb U NNOTHOCTb, U NPU HEOBXOAMMOCTM - AOMONHATENbHBLIM
UCNbITAHNAM Ha FePMETUYHOCTb C ONpeaeneHeM naneHnsl aBneHus.



13.1.2 Bup ucnbiTaHus (Ha NPOYHOCTb U MNOTHOCTb, AOMO/HUTENIbHOE UCMbITaHMe Ha
repMeTUYHOCTb), CNOCcO6 UCTbITAHUS (TMAPABINYECKWIA, MHEBMATNYECKUIA) U BENINYUHY
UCMbITATENbHOr0 LaBNeHUs ykasblBaloT B MPOEKTE A5 kaxnoro Tpybonposona. B cnyyae
OTCYTCTBWSI yKa3aHuii 0 cnocobe UCMbITaHUs U BENMYUHE UCTbITATENBHOIO AaBNEHNS CrOcob
UCMbITAHWNS COTNIACOBbIBAIOT C 3aKa34YMKOM, a BE/IMUYMHY AaBNeHUS UCMbITaHWs NPUHAMAIOT B
COOTBETCTBUW C HACTOSILMM CTaHAAPTOM.

13.1.3 UcnbiTaHns Ha NPOYHOCTb U NNOTHOCTb NPOBOAAT OOHOBPEMEHHO.

13.1.4 HapyxHbiii ocMOTp TpybonpoBona UMeeT LIENbIO MPOBEPKY FOTOBHOCTM Er0 K
NPOBEAEHMNIO NCTIbITaHWiA. [1py HapyXHOM OCMOTPE NPOBEPSIOT: COOTBETCTBUE
CMOHTMPOBAHHOr0 TpybonpoBoLa NPOEKTHOW LOKYMEHTaLUWW; NPaBUIbHOCTb YCTaHOBKU
3anopPHbIX YCTPONCTB, NErKOCTb UX 3aKPbIBAHWUS M OTKPbLIBAHUS; YCTAHOBKY BCEX MPOEKTHbIX
KPenneHuii 1 CHATME BCEX BPEMEHHbIX KPeneHUiA; OKOHYaHme BCeX CBapOYHbIX paboT, BKtoYas
BPE3KV BO3YWHVKOB U ApeHaxeit; 3aBeplieHne paboT no tepmoobpaboTtke (npwu
Heobxo4MMOoCTH).

13.1.5 VicnbiTaHuo, kak npaBunio, NoABepratT Becb Tpy6onpoBo NonHocTbo. [onyckaeTcs
NPOBOAUTL UCTbITaHWe TPYBoNpoBoAa OTAe/bHbIMY yHacTKaMmu, Npu 3ToM pasbrBKy Ha y4acTkKu
NMPOBOAMNT MOHTAXHas OpraHM3aums No cornacoBaHUIO C 3aKasymKoM.

13.1.6 Mpu cnbiTaHUM Ha NPOYHOCTb U MIOTHOCTb UCMbITEIBAEMBIV TPYHONPOBO L (Yy4acTokK)
LLONXeH BbITb OTCOEAMHEH OT annapaTtos U Apyrux TpybonpoBOAOB 3ar nywKkamm.
Wcnonb3oBaHue 3anopHo apMaTypbl ANs OTKNOYEHUS UCNbITbIBAEMOro Tpybonposoaa
(yyacTka) He gonyckaeTcs. [1pn HEBO3MOXHOCTM OTCOeAnHEHMs TpybonpoBoaa oT annapara
cnegpyeTt yuuTbiBath TpeboBaHus 4.6.

13.1.7 Nepen npoBeLEHNEM NCMbITAHWIA BCA 3anopHas apmMartypa, yCTaHOBNEHHas Ha
TpybonpoBoae, LONXHA ObITb NONHOCTBLIO OTKPBITA, CANbHUKM YNIOTHEHDBI; HA MECTE
PErynupyIoLWwmx K1anaHoB 1 U3MepUTENbHbIX YCTPONCTB A0NXHbI ObITb YCTAHOBNEHbI
MOHTaXHblE KaTyWKW; BCe BPE3KMU, WTyLepa, 606bIWKM ANs KOHTPONbHO-U3MEPUTENbHbIX
nprHOPOB [ONXKHbI ObITh 3arnylEeHbI.

13.1.8 MecTa pacnonoxeHus 3arnywek Ha BpeMsi MPOBEAEHNS UCTIbITAHUS [ONXHbI ObITb
OTMeYeHbl MpeaynpeanTeNbHbIMU 3Hakamu; NpebbiBaHne nogel No6An3ocTy He ONYCKAEeTCS.

13.1.9 [1ns KOHTpONS paBneHus cneayeT NPUMEHSITb MAHOMETPbl NIMBO ANCTaHUMOHHbIE
CpeLcTBa U3MEPEHUIA, UMetoLME OANHAKOBYIO TOYHOCTb BO BCEM AManasoHe U3MepeHns u
0LVHAaKOoBbIE Npeaensl namepeHus. Jlonyckaetcs NpMMEHATb MaHOMETPbI (AUCTAHLUMOHHbIE
npubopsbl knacca TOYHOCTM He Bonee 1,5) Npu yCnoBum, YTO KOHTPONPYEMbIE 3HAYEHUS
OaBneHun oNXHbl HAXO0AUTLCS B NpeAenax BTOPO TpeTu Wwkanbl nokasaHuii MaHoMeTpa
(NnpepenbHoOe fnaBneHMe MaHOMETPOB AONXKHO COCTaBNATb OKONO 4/3 OT UCNbITATENbHOrO
nasneHus). MNpu n3amepeHnn naBneHnst 4ByMs MaHOMETPaMU OMH LONXEH BbiTb KOHTPONbHbIM.

13.1.10 OounH MaHOMeTp (AMCTAaHUMOHHBLIV NPrOoP) YCTaHABIMBAKOT Y ONPECCOBOYHOMO
arperaTa nocrne 3anopHol apMaTypsbl, APYroi - Ha Bo3aylWHWKe B Touke Tpybonposoaa,
Haubonee yaaneHHon 0T ONPEeCCOBOYHOro arperara.

13.1.11 PaspeluaeTcs NpoBOAUTb UCMbITAHUA C HAHECEHHOW TEMNOBON U aHTUKOPPO3NOHHOM
nsonsumeit TpybonpoBoAoB U3 6eCOBHbIX TPYD 1K 3apaHee U3roTOBAEHHbIX U UCMbITaHHBIX
610KOB (HE3aBWCKMO OT NMPUMEHSIEMBIX TPY6) NPK YCNOBMUK, YTO CBAPHbIE MOHTAXHbIE CTHIKM 1
b naHueBble coeanmHeHns 6yayT UMeTb JOCTyNn 45 ocMoTpa.

13.1.12 NcnbiTaHne Ha NPOYHOCTb U NNIOTHOCTb TPYBONPOBOLOB C HOMUHABHbBIM
nasneHvem PN 100 MoxeT BbiTb rmapaBavyecKUM Niav NHEBMaTUYeCKnM. Kak npasuno,
UCMbITAHWNE NMPOBOAST FMAPABINYECKM CMOCOOOM.

3ameHa rmaopaBnnyeckoro ncnblTaHMAa Ha NHeBMaTn4YeCckoe AonyckaeTcs B cneaylowmx cnyvyasax
(peKOMeHﬂ,yeTCﬂ npoBOANTb C KOHTPO/IEM METOLOOM aKyCTI/IHeCKOVI SMVICCVII/I)Z

a) ec/iv Hecywas CTpouTe IbHas KOHCTPYKLUMS UK ONOPbI He PacCUMTaHbl Ha 3anonHeHue
Tpy6onposoaa BoLOM;

6) npy TemMnepatype okpyxxatolwero Bosayxa Huxe 0°C 1 onacHOCTU NPOMeEP3aHUS OTAENbHbIX
yyacTkoB TpybonpoBoaa;

B) €CNN NPYMEHEHNE XNAKOCTU (BOAbI) HEAOMYCTUMO, HA 3TOT BUA UCNbITAHWIA
paspabatbiBaeTcs UHCTpyKUms no 13.1.20.

WcnbiTanne Ha NPOYHOCTb N NNOTHOCTb NHEBMATUYECKN C obsi3aTeNbHbIM KOHTpONEM METO4OM
aKyCTn4eCcKom aMnccmm npoBoOONTCA:



a) ans Tpy6onpoBOAOB, PACNONOXEHHbIX B AECTBYOWMNX LieXax;

6) ons TPyboNPOBOAOB, PACMONIOXEHHBIX HA 3CTAaKaAax, B KaHanax unm noTkax psinom ¢
LeicTByoWMMN Tpy6onpoBofamu;

B) MpU UcMbITaTelbHOM naeneHun meHee 0,4 MIMa (4 krc/cm ), ecnu Ha Tpybonposoaax
yCTaHOBNEHa apMaTypa 13 ceporo 4yryHa.

13.1.13 UcnbiTaHre Ha NPOYHOCTb U NNIOTHOCTb TPYOONPOBOLOB HA HOMUHATIBHOE
nasneHue PNcabiwe 100 00MXHO NPOBOAUTLCS FMAPABAMYECKM CMOCOB0OM. B TexHnueckm
060CHOBaHHbIX Cryyasix Ans TpybonpoBoAoB Ha HOMUHaNbHoe aaeneHue PN no 500
JonyckaeTcs (No cornacoBaHMio C HAA30PHbIMY OpraHamu) 3ameHa rmapasnnyeckoro
NCMbITaHNS Ha NHEBMATNYECKOE MPU YCNOBUM KOHTPONS 3TOM0 UCMbITAHUS METOAOM
akyctuyeckon amuccum (AD).

13.1.14 Npy COBMECTHOM MCMbITAHUK 06BA30YHBLIX TPYOONPOBOLOB C annapaTamu BENNYUHY
LaBneHns nNpu ncnbiTaHnm TpybonpoBOAOB Ha MPOYHOCTb U NAOTHOCTL ([0 6nnxaiiwei
OTK/OYaIoWEN 3aBMXKM) cnefyeT NpuHMMaTh Kak Ans annapara.

Tpy6onpoBoabl, KOTOPbIE NOABEPraroT UCMbITAHMIO HA MPOYHOCTL M NIOTHOCTb COBMECTHO C
IpyruM obopynoBaHneM, LOMXKHbI ObiTb UCTMbITAHbI C Y4ETOM AABNEHUS UCTIBITAHNS 3TOro
060pynoBaHMS.

13.1.15 KopoTtkue (8o 20 M) oTBOAsWME TPY6ONPOBOALI OT NPEAOXPAHUTENbHbIX KNarnaHoB, a
Tak>Xe CBeyum OT annapaToB 1 CUCTEMbI, CBA3aHHbIE HEMOCPEACTBEHHO C aTMOCepoi (kpome
rasonpoBoOB Ha dhaken), UCNblTaHWIO, Kak Npasunsio, He Noanexar.

13.1.16 JononHuTenbHble UCMblITaHWs TPyOONpPOBOLOB HA FrepPMETUYHOCTb NPOBOAST
nMHeBMaTmyecknm crnocobom (cm. 13.5).

13.1.17 MNogyekaHka cBapHbIX WBOB 3anpelaeTcs. YcTpaHeHne 4edeKkToB BO BpEMS
HaxoxeHus TpybonpoBoaa noj AaBNEHUEM HE paspeLlaeTcs.

13.1.18 MNpwn npoBeneHMn ucnbiTaHuii 06HapyXeHHble AedeKTbl AONXHbI ObiTb YCTPaHEeHb!, a
UCNbITaHNS NOBTOPEHbI.

13.1.19 O npoBeAeHUn NCMbITaHWi TPYOONPOBOAOB AO/KHbLI COCTABNATHCS COOTBETCTBYHOLIME
aKkThl.

13.1.20 NMHeBmMaTnyeckune ncnoitanmsa cornacHo 13.1.12, 13.1.13 cnegyeTt NnpoBoAUTb NO
WHCTPYKUMK, coaepXallen MeponpuaTus, UCKnoYarwwme BO3MOXHOCTb paspylleHuns
Tpy6ONpPOBOAOB B CNyYae NosiBNeHust KpuTndeckoro A9-curHana. 9ta MHCTPYKLUS Mo
MPOBELEHMIO UCMbITaHWA LOMXHA BblTb YTBEPXAEHA PYKOBOLUTENEM NMPELNPUSTUS
(TEXHUYECKMM OUPEKTOPOM) U NpedycMaTpueaTe Heo6xoanMble Mepbl 6e30NacHOCTK.

13.2 T'napaBnnyeckoe NCnblTaHUe Ha NPOYHOCTb U MJOTHOCT b

13.2.1 'mppaBnnyeckoe ucnoiTaHne TpybonpoBoLOB LOMXHO NPOBOANTHCS NPEUMYILECTBEHHO
B TenJsioe BpeMs ronaa npu nofoXuTenbHON Temnepartype okpyxatowero sosayxa. ns
rMAPaBAMYECKMX UCMbITaHWI ¢ gasneHuem go 100 MlMNa gonxHa NPUMEHSATLCS, Kak Npasuno,
BOAa C Temnepatypoi He Huxe ntoc 5°C un He Bbiwe nntoc 40°C nnn cneunanbHbie CMECK.
Lns Tpy6onposoaos Bbiwe 100 MIMa (Mpou3BoACTBO NONMATUNEHA) NTPUMEHSETCS Ba3eIMHOBOE
Macno, uMetoLlee HeTpanbHble CBONCTBA MO OTHOLWEHWIO K yrnepoaumcton ctanu. No
COrNlacoBaHWio C aBTOPOM MPOEKTA BMECTO BOAbI MOXET ObITh NCMONb30BaHA ApYras XUAKOCTb
(Hekoppo3uiiHas, Hes AoBMTas, HeB3pbIBOONAcHas, Manoss3kas). PasHocTb Temnepatyp
CTeHKM TpybonpoBoAa U OKPYXatoWero Bo3ayxa BO BPEMS UCMbITAHUIA HE [OMXHA Bbl3blBaTh
BbINa4EHUs BNaru Ha cTeHke Tpybonposoaa.

Ecnu ruopaBnvyeckoe ucnbiTaHNe NPOBOAST NPU TEMMEPATYPE OKPYXAIOWEro BO34yXa HUXEe
0°C, BonXHbl 6bITb MPUHATHI MEPbI MPOTYB 3aMepP3aHust BOAbl 1 06ecrneyeHo HaaexHoe
OMOPOXHEHWE TPy6onpoBoAaa.

[Mocne okoH4YaHUs rnapasnmn4eckoro ncnbiTaHua pr6OI'IpOBO,D, OonxeH 6bITb NONTHOCTbLIO
OMOPO>XHEH 1 NpoAyT A0 NONMHOro ynaneHud sonbl NN XNOKOCTWN.

BenuuvHa npobHOro AaeneHnst Ha NPOYHOCTb (FMAPABINYECKAM U MHEBMATUYECKUM
cnocobom) LoXHa COCTaBNATb He MeHee (BbibrpaeTcs Honbluee N3 LByX 3HAYEHN)*:

* [Mpun Hannumm Ha TpyboNpoBo4E apMaTypbl U3 CEPOro YyryHa npobHoe AaBneHne He JONXHO
npesbiwatb BennynHy 0,4 Mla.



, HO He MeHee 0,2 MMa, (6)

nnm fllmr-]n'i-.-:m . (7)

roe -pacuyetHoe aaeneHve Tpybonposona, MMa;
- NnpobHoe naenexve, MlMa;
- LonyckaeMoe HanpsixeHue nns matepuana Tpybonposoga npu 20°C;

- onyckaeMoe HanpsixxeHue 4ns Mmatepuana Tpybonposona npu MakcumarnbHow
MONOXMTENbHOM pacyeTHO TeMnepaType.

(5]
1
OTHoweHne ll}:’ NpHUMaeTCcAa nMerllee MeHbllee 3Ha4yeHne and Mmatepuranos BCeX

3nemMeHTOB TPyb6onpoBoAaa, paboTaowwmx Nos 4aBNEHNEM, 3a UCK/TOYEHEM BONTOB (WNuek).

13.2.2 B cnyyae, ecnu ans obecneyeHunst yCnoBuii NPOYHOCTU 1 FEPMETUYHOCTU NPK
UCMbITAHUSIX BO3HMKAET HEOBX0AMMOCTb YBENMYEHNS AMaAMETPa, YMCna UK 3aMeHbI
matepuana 60nToB (WNUnek) g naHUeBbIX COeAMHEHWIA, AONYCKAETCS YMEHbIWNTb NPobHoe
JasfieHne 00 MakcuMasbHOW BE/IMYMHBI, NMPY KOTOPOW BO BPEMS NMPOBEAEHNS UCTbITAHNIA
obecrneunBaloTcsa YCNOBUS MPOYHOCTM BONTOB (Wnunek) 6e3 yBennyeHus nx guameTpa, yicna
unu 6e3 3amMeHbl Matepuana.

13.2.3 Bo Bcex cnyyasix BenmynHa npobHoro AaBneHust AoaXKHa NPUHUMaTbCS Takom, 4Tobbl
MakCcuMasbHbIE HaMpPsiXeHNs B CTEHKe Tpybonposoaa npv NpobHOM AaBneHun He NpeBbIwany
95% npenena Teky4yecTu matepvana npu TemrnepaType UCnbiTaHus.

13.2.4 BenuunHy npobHOro AaBneHns Ha NPOYHOCTb As BaKyyMHbIX TpybonpoBoLoB 1
Tpy6onpoBoaoB 6e3 M3bbITOYHOrO AABNEHMUS AN TOKCUYHBIX U B3PLIBOMOXAPOONaCHbIX Cpeq,
cnepyeT npuHuMath pasHow 0,2 MIa (2 krc/cm ).

13.2.5 B cnyyae, ecnu Tpy6onpoBoOA U ero afeMeHTbl paboTaloT B AuanasoHe TemMnepartyp
MON3y4ecTu 1 LOMNyCcKaeMoe HanpsixXeHue Lns MaTepranos TpybonpoBOLOB U ero 3/1EMEHTOB
npu pacyYeTHOW TeMnepaType onpenensioT Ha 6ase npegena LNUTENbHON NPOYHOCTY UK
npegena nonsyyYecTun, ponyckaeTtcs B popmyne (6) BMECTO MCMONb30BaTb BENNYNHY
LLOMYCKaeMOoro Harpsi>XeHUsi Npu pacyeTHOV TeMnepaTtype , MoNyYeHHy ToNbKo Ha 6ase He
3aBUCSILLMX OT BPEMEHWN XapakTepUCTUK (Mpeaena TeKy4ecT 1 BpEMEHHOTO CONPOTUBIEHNS),
6e3 yyeTa NON3y4ecTu U oANTENLHON NpoYHOCTK [9].

13.2.6 JasneHue B TpybONpPOBOAE NPU UCMbITAHUM LONXKHO YBENMYMBATHCS L0 3HAYEHWS OKOMO
50% 0T ycTaHOBNEHHOr 0 NCMbITATENBHOIO AaBNEHNs. 3aTeM faBneHne Heo6XxonMmMo
YBENMYMBATb NO3TANHO NPUBM3NTENbHO No 10% OT 3aaHHOI0 UCNbITATEIbHOMO AABNEHUS [0
ero focTnxeHus. TpybonpoBooHas cuctema AofXHa NOAAEPXKMBATLCS NPY 3TOM
ucnbiTateNbHOM AaBNEHUN B TeYeHne He MeHee 30 MUH. 3aTeM AaBneHue HeobxoamMmMo
YMEHbWUTb 00 pacyeTHOro AaBfieHNs, N BCe NMOBEPXHOCTM 31EMEHTOB, CBAPHbIX COeANHEHNA 1
CaMmy CBAPHbIE COEAVHEHMS LOMXHbl ObiTb MOLBEPrHYThI TWATENbHOMY BU3yalibHOMY OCMOTPY.
Bo BpeMsi aTOro ocmMoTpa Ha TpybonpoBoLe AOMXKHbLI OTCYTCTBOBATb CleAbl NNaCTUYECKONM
nedpopmaunn.

MpPoAONXNUTENBHOCTD UCMbITAHWS HA NMPOYHOCTL M NAIOTHOCTb ONPeaensieTcs BpeMeHeM
ocMmoTpa Tpybonposoaa 1 NPOBEPKN rEPMETUYHOCTU Pa3bEMHbIX COELNHEHUIA.

Mocne OKOHYaHUSA rMaPaBINYECKOro UCTbITAaHUS BCe BO3OYIIHMKM Ha TpyBoNpoBOAE JOMXHbI
6bITb OTKPBITHI U TPYHONPOBOL AONXEH ObiTb MOHOCTbIO OCBOBOXAEH OT BOAbBI YEPE3
COOTBETCTBYIOLME PEHAXM.

13.2.7 ApMatypa nonXHa noaBepratbcsi rmapasnnyeckoMy UCnblTaHmio NpobHbIM 4aBneHneM B
cooTtBeTcTBUU ¢ TOCT 356.

13.2.8 Mpu 3anonHeHnn Tpybonposoaa BOAOK BO3AYX AONXKEH ObITb yAaneH NofHOCTb!O.
JasneHve B UCTbITbIBAEMOM TpybONpoBOE CreayeT nosbiwaTh nnasHo. CKopocTb Noabema
JaBneHns JonxHa bbiTb ykasaHa:

- ONnga ncnbltaHna pr60nposona Ha 3aBOLE-U3roTOBUTENE - B TEXHNYECKOMN OOKYMEHTaUunu;
- ONnga ncnbltTaHna pr60nposop,a B npouecce MOHTaXa - B MUHCTPYKUMN Npon3BoonNTENA pa60T.

13.2.9 Micnonb3oBaHme cXaToro Bo3ayxa unv Apyroro rasa Ans nogbema gasneHus He
ponyckaetcs.



13.2.10 Mpwu ucnbiTaHnn He JgonyckaeTcst 06cTykmBaHWe cTanbHbliX TPY6oNpoBOLOB.

13.2.11 PeaynbTaThl rMApaBAMYecKOro UCMblTaHWst Ha MPOYHOCTb 1 MIOTHOCTb NPU3HAKOTCS
yOOBNETBOPUTENBHBIMY, €C/IN BO BPEMS UCMbITaHWs HE BbISIBIEHb! Pa3pbiBbl, BULMMbIE
Ledhopmaumu, nageHne SaBneHns no MaHOMeTpY, a B OCHOBHOM MeTanne, CBapHbIX WBax,
Koprycax apMaTtypbl, Pa3bEMHbIX COEIMHEHMSIX U BO BCEX Bpe3Kax He 0OHapyXeHbl Teun u
3anoTeBaHusl.

13.2.12 OnHOBPEMEHHOE FMAPaBINYECKOE UCMbITAaHNE HECKOMbKUX TPY6ONpoBOaOB,
CMOHTMPOBAHHBIX Ha 0BLWMX HECYLWNX CTPOUTENbHBIX KOHCTPYKLMSIX UKW 3cTakaae,
JornyckaeTcsl TONbKO B TOM Clyyae, eciiv 3TO paspeLleHo NpoeKToM.

13.3 [MHeBMaTM4eckoe NcnbliTaHMe Ha NPOYHOCTb N MJIOTHOCTb

13.3.1 MHeBMaTNYeCKOe UCMbITaHNe Ha MPOYHOCTb M NAIOTHOCTb NPOBOASAT ANS TPy6onpoBoLOB
Ha PN 100 c yueTom TpeboBaHuin 13.1.12, a ecnu fjaBneHne B Tpy60NpoBoae BbIWE - C Y4ETOM
TpeboBaHmin 13.1.13.

13.3.2 BennumHy ncnbitatenbHOro gaesneHus npuHMMaloT B cooteeTcTeum ¢ 13.2.1 npw ycnosun
NPUHSATKS Mep Mo 3awWwmTe NnepcoHana u okpyxatowero obopynosanus cornacHo 13.3.5,13.3.7,
13.3.8 1 13.3.10.

13.3.3 B cnyyae, ecnu ucnbiTaHns He 6biv NpoBeAeHbl cornacHo 13.3.2 nan oOHWM HEBO3MOXHDb,
JaBsfeHne NHeBMOMCNbITaHNS LONXHO cocTasnsaTb 110% 0T MakcuManbHO AONYCTUMOro
naBneHus.

13.3.4 lNHeBMaTNYeCcKoe UCMbITaHNe AONIXHO NPOBOANTLCS BO3AYXOM UAN UHEPTHBLIM ra3om v
TONbKO B CBETNOE BPEMS CYTOK.

13.3.5 Ocoboe BHUMaHWe HEOBXOLMMO YAENNTL TAaKUM haKTOPaM Kak:

a) pacnonoxeHue TpybonpoBOAHON CUCTEMbI OTHOCUTENBHO APYrvX 34aHWIA, AOPOr 1
y4acTKOB, OTKPbITbIX AN NOAEN U BCero apyroro 060pyaoBaHns U KOHCTPYKLIA;

6) nogaepxaHue Bo BPEMS UCMbITAHWIA CaMbIX CTPOrMX CYLLECTBYOLWMX Mep Be3onacHocTu u
rapaHTuiA, 4TO TONbKO NEePCOoHan, y4acTBYIOWNIA B UCMIbITAHUSX, UMEEeT OO0CTYM K y4acTKy
UCMbITaHWiA, a paioH, HenmocpPeACTBEHHO NPUNErAOWMIA K 30HE UCTbITAHWUIA, LONXEH BbITb
3aKkpbIT M obecneyeH NpeaynpeXxnaowWwmnMn 3Hakamu, NPUMEeHsIeMbIMI A1 ONACHbIX U BpeaHbIX
30H;

B) Nepen NHEBMOMCMbITAHMEM NPOBEAEHME HepaspyLlaloWwero KOHTpons B 06beme 100%
NPOAONbHbIX WBOB. HE06X0AMMO BbINONHNUTL TakXe YNbTPa3ByKOBOW KOHTPO/b B 06 beme He
mMeHee 10% On5 BCeX KOMbLEBbIX WBOB, BK/OYas BCE CThIKOBblE COEAMHEHNS
paccmaTpuBaemoro Tpybonposona;

r) noanepxaHve TeMnepaTypbl UCMbITAHWUS HE MeHee YeM Ha 25° C Bbllue TeMnepaTypsbl
XPYMKOro n3noma matepuanos Tpy6onposoaa.

13.3.6 [Npun NHEBMATNYECKOM MCMbITaHUU TPYBONPOBOLOB HA MPOYHOCTb NOABEM AABNEHNS
cnepyeT BECTM NaBHO, CO CKOPOCTbI0, paBHO 5% OT B MUHYTY, HO He Bonee 0,2 MIMa (2
KFC/CM ) B MUHYTY, C NEPUOAMYECKMM OCMOTPOM TPy6ONpoBOAa Ha CNeayowmx aTanax:

- Npy pacyeTHoM gasneHmu fo 0,2 MlMa (2 krc/cm ) ocMOoTp NPOBOASAT NPW AaBNeHUN, PaBHOM
0,6 Nnpo6Horo AaBneHus, u Npu paboyem nasneHuu;

- Npy pacyeTHOM pasneHuu Boiwe 0,2 MlMa (2 kre/cm ) ocMOTP NPOBOAAT NPV AABNEHUN, PABHOM
0,3 1 0,6 NpobHOro faBneHwus, u Npu paboyem LaBneHUN.

Bo BpeMsi ocMoTpa noAbeM naB/eHns OoMXeH ObiTb NprocTaHoBneH. Mpu ocMoTpe
obcTykmBaHve TpybonpoBoia, HaxoAsWerocs NoA AaBNEHNEM, 3anpeLiaeTcs.

MecTa yTeuku onpenensioT no 3ByKy npocadnBatowerocs Bo3ayxa, a Takxe rno ny3bipsim npu
MOKPbITUM CBapHbIX WBOB, P NaHLEBbIX U APYTMX COEANHEHWIA MbIIbHOW 3MYyNbCUER 1 APYrMn
MeTodaMmu.

LedekTbl yCTPaHsIoT TONbKO NMPU CHUXEHUN AaBNEeHUS [0 HY NS U OTKIIIYEHUM KOMMpeccopa.

13.3.7 Ha Bpems npoBefeHns MHEBMATUYECKMX UCTIbITAHUIA HA MPOYHOCTb Kak BHYTPU
MOMELLEHWA, Tak U CHApPYXW AONXHA YCTaHaBIMBaTbCA OXpaHsaemas (OxpaHHas) 30Ha.
MuHUManbHOe paccTosiHMe OT Kpasi 30HbI [0 TPy6onpoBoAa AONXHO COCTaBNATb HE MeHee 25
M Mpuv HaA3eMHol Npoknanke Tpybonpoeoaa u He MeHee 10 M Mpy NOA3EMHOW. [ paHULb
OXPaHHOM 30HbI JOJIXHbI 0TMEYaTbCa donaxkamu.



13.3.8 Bo BpeMsi nogbema AaeneHnst B Tpy6onpoBoLe 1 Npu AOCTUXEHUN B HEM
MCNbITATENBHOMO AABNEHUS HA NPOYHOCTL NpebbiBaHUE NOLEN B OXPAHHO 30He 3anpeLaeTcs.

OkoHuaTenbHbIli 0oCMOTP TpyBonpoBoLa paspeluaeTtcst no uctedeHun 10 MUHYT NuLb nocne
TOro KaK UcnbiTatenbHoe faBneHue 6yneT CHUXeHo 10 pacyeTHoro. OcMOTp LoMXeH
NPOBOLMTLCS CrELMANbHO BblAENEHHBIMU A5 3TOW LENN U NPOUHCTPYKTUPOBAHHBIMU NMLAMY.
HaxomnTtbcs B 0XpaHHOW 30HE KOMY-nb0o, KpOMe 3TUX NULL, 3arnpeLiaeTcs.

13.3.9 Komnpeccop n maHoMeTpbl, CMOb3yeMble Npy NPOBEAEHNN MHEBMATUYECKOr O
ncnblTaHns TpybonpoBOAOB, LOMXHbI pacnofaratbCs BHE OXPaHHOW 30HbI.

13.3.10 na HabnoaeHUs 3a 0XpPaHHOM 30HOI yCTaHaBIMBAIOT cneLmanbHbie NoCTbl. Yucno
MOCTOB AJ151 HAPYXHbIX TPYOONPOBOLOB ONPEAensitoT U3 pacyeTa 04nH nocT Ha 200 M ANVHBI
Tpybonposona. B octanbHbix Cnyyasix YACNo NOCTOB ONPEAENSOT UCXO4A U3 MECTHBIX YCIIOBWA,
C TeM 4Tobbl OXpaHa 30Hbl Hblna HaaeXxHo obecrneyeHa.

13.4 MNMpomMbiBKa 1 nNpoayBka Tpybornposona

13.4.1 Tpy6onpoBoabl LOMXHbI MPOMBIBATHCS UV NPOAYBATHCS B COOTBETCTBUM C yKa3aHUSIMU
npoekTa.

MpoMbIBKa MOXET OCYWECTBNATLCS BOAOMA, MACIOM, XMMUYECKUMI peareHTamu u ap.
MpoayBka MOXET OCYLECTBAATLCS CXaTbiM BO3LYXOM, MAPOM U MHEPTHBLIM Fa3oM.

MpombiBKa, MpoayBka TPy6oNpPoBOAOB AOJIXHbI OCYLECTBAATLCS MO creumanbHo
pa3paboTaHHO cxeme.

|-|pI/I npoeeneHnn NpoMbIBKA (I'IpOJJ,yBKVI) B 3MHEee BpeMs OO0J1KHbl NPUHAMATbCA Mepbl MPOTUB
npomep3aHna pr6OI'IpOBO,D,OB. (0] nposeneHnn NPoMbIBKN 1 NPOOYBKU COCTABNAKOT aKkT.

13.4.2 NpoMbIBKa BOLOIN AOMXHA OCYLWECTBASATLCS CO CKOPOCTbio 1-1,5 m/c.

Mocne NPOMbIBKU pr60I'IpOBO,EI, IONXeH 6bITb MONHOCTbIO OMOPO>XHEH N NpoAYyT BO3AYXOM UK
MNHEPTHbIM ra3om.

13.4.3 MNpoayeky Tpy6oNpoBOAOB CNefyeT NPOBOAMTb MO AABIEHUEM, PaBHbIM paboyemy, HO
He 6onee 4 MIMa (40 krc/cm ). Mpoayeka TpybonpoBoAoB, paboTarowmx nos N3bbiTOYHbIM
nasnexvem o 0,1 MlMa (1 krc/cm ) nnu BakyymoMm, fONXHa NPOBOAMUTLCS MOL, AaBeHNEM He
6onee 0,1 MMa (1 krc/em ).

13.4.4 NpoooNXMTENbHOCTb NPOAYBKM, ECNN HET CneumnanbHbIX yKasaHuii B NpoekTe, AoXHA
cocTaBnsATb He MeHee 10 MUH.

13.5 lonosnHUTeNnbHbIE NCNBITAaHNA Ha TePMETUYHOCT b

13.5.1 TpybonpoBoabl, conepxalume rpynnbl cped A, b(a), 5(6), a Takxe BakyyMHble
Tpy60npPoBOAbLI, MTOMUMO 0BbIYHBIX UCMbITAHUIA HA MPOYHOCTb U MAOTHOCTb, AOMXKHbI
noaBepraTbCs NONOAHUTENbHOMY NMHEBMATNYECKOMY UCMbITAHUIO HA FTEPMETUYHOCTD C
onpeneneHnem nageHns asneHus BO BPEMS UCTbITaHNS.

HeobxoamMMoCTb NPOBEeAEHUS AOMONHUTENbHBIX CMbITAHWIA HA TePMETUYHOCTb APYrunX
Tpy60oNpPOBOAOB YyCTaHABNNBAETCS NPOEKTOM.

Tpy6onpoBoabl, HaxoAsIMecs B 06BS3Ke TEXHONOrMYECKOro 060pyAoBaHus, cneayeTt
WCMbITbIBATH COBMECTHO C 3TUM 060pYLOBAHUEM.

13.5.2 [lononHUTENbHOE UCNbITAHNE HA FEPMETUYHOCTb NPOBOASAT BO3AYXOM UM UHEPTHLIM
rasom rnocre 3asepleHns NCMbITaHWI Ha MPOYHOCTb U NIOTHOCTb, MPOMbIBKU U NPOAYBKU.

13.5.3 JononHnTenbHoe NcnbiTaHne Ha repMeTUYHOCTb NPOBOAAT OABNEHNEM, PABHbIM
paboueMy, a Ans BakyyMHbIX Tpy6onpoBoaos - gaeneHvem 0,1 MIMa (1 krc/cm ).

13.5.4 MNpooonXnTenbHOCTb AOMNOMHUTENbHbIX UCMbITAHUA OOMXHA COCTaBNATb HE MEHee 24 4
LNS1 CTPOSILLMXCS MEXLIEXOBbIX, BHY TPULEXOBbIX 1 MEX3aBOACKMX TPyHONPOBOLOB 1
yKasblBaTbCS B MPOEKTHOM AOKYMEHTaumMm Onsl Kaxaoro Tpybonposoaa, noanexailero
NCNbITAHUIO.

Mpv NeproanYecKnx NCMbITaHKSIX, @ Tak>Xe NOCNe PEMOHTA, CBSI3aHHOIO CO CBapKOWi 1
pasbopkoit Tpy6onpoBoaa, NPOA0NIKUTENIbHOCTb UCTIbITAHUS YCTaHaBIMBaeTCs
afMVHVCTpaUei NpeanpusaThs, Ho LOMXHa 6bITb HE MeHee 4 u.



13.5.5 Pe3ynbTathl 4ONOAHNTENBHOMO MHEBMATMYECKOrO UCMbITAHUS HA FEPMETUYHOCTb
CMOHTMPOBAHHbIX TEXHONOrMYEeCKNX TPYHONPOBOLOB, MPOLIEAWNX PEMOHT, CBSI3aHHbIA C
pasbopKoit MK CBAPKOWA, NPU3HAIOTCS YA0BNETBOPUTENbHBIMU, ECNIN CKOPOCTb NafeHus
LaBneHus okaxertcsi He 6onee 0,1% 3a 1 4 nns TpybonpoBooB rpynmbl A 1 BakyyMHbIX 1 0,2%
3a 14 anga Tpybonposonos rpynnsl 6(a), B(6).

CkopocTb NafeHnsl aaBneHnst Ansg TpybonpoBoL0B, TPAHCMOPTHPYHIOLLMX BELWECTBA APYruX
rpynmn, ycTaHaBnMBaeTCsl MPOEKTOM.

91K HOPMbIl OTHOCATCA K pr6onposop,aM BHYTPEHHUM onaMeTpoM 00 250 MM BKNIOUMTENBHO.

Mpw ncnbiTaHnn Tpy6onpoBoAoB H0/bWNX AUaMeTPOB HOPMbl NafEHNS LaBleHNs B HUX
onpenensitoT YMHOXEHNEM NPUBEAEHHbIX BENNYMH, YKadaHHbIX B doopmyne (10), Ha
nonpaBoYHbIN KO3 PULIMEHT, paccyMTbIBAEMBIV MO POPMy e
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roe - BHYTPEHHUI LuameTp UChblTbiIBAEMOro Tpy6onpoBoaa, MM.

Ecnu ncnbiThiBaeMbli TpybonpoBoa COCTOUT M3 yHaCTKOB Pas/ivyHbIX [UAMETPOB, CPELHUM
BHYTPEHHWIA naMeTp ero onpenensior no opmyne
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roe , , - BHYTPEHHWI ouameTp yyacTKoB, M;
, , - OJMHa y4acTKoB TpybonpoBoaa, COOTBETCTBYIOWAS YKa3aHHbIM JuaMeTpam, M.

MapeHve naBneHuns B TpyOONpPOBOE BO BPEMS UCTIbITAHNS €ro Ha repMeTUYHOCTb OnpenensioT
no goopmyne
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roe - nageHve faeneHns, % OT UCMbITAaTENbHOMO AaBNeHUs;

, - CyMMa MaHOMEeTpPU4ECKOoro n 6apomMeTpmnyeckoro AaBfeHnini COOTBETCTBEHHO B KOHLIE U B
Hayane ucnboitanms, MlMa;

, - TemnepaTypa B Tpy6onpoBoae COOTBETCTBEHHO B Hayase 1 B KoHUe ucnbitaHus, K.

JasneHve u TemnepaTypy B Tpyb0npoBoae onpenensioT kak cpefHee apugmeTnyeckoe
rokasaHuii MaHOMeTPOB 1 TEPMOMETPOB, YCTAHOBNEHHbBIX HA HEM BO BPEMSI UCTIbITAHWIA.

13.5.6 VicnbiTaHve Ha repMeTUYHOCTb C OnpeeneHvemM nageHns 0asneHns MOXHO NPOBOAMTb
TONIbKO MOCNE BbipaBHMBaHUS Temnepatyp B Tpybonposone. [ns HabnoneHns 3a
TeMnepaTypoi B TpybonpoBoae B HAYane 1 B KOHLE UCMbITLIBAEMOrO y4acTka cnenyet
ycTaHaBnmBaTb TEPMOMETPbI.

13.5.7 MNocne 0KOHYaHNS AONONHUTENbHOrO UCMbITAHUS HA FEPMETUYHOCTb MO KaXA0MYy
Tpy6onpoBOAYy COCTABMSIOT aKT.

13.6 Coadva-npremMKa CMOHTUPOBaHHbLIX TPybonpoBoaos

13.6.1 Cnava-npuemka TpybonpoBoAOB NOC/e MOHTaxa LO/MXHa OCYIEeCTBNATLCS B
COOTBETCTBUU C TPeboBaHMAMMN HACTOSIWEro cTaHaapTa.

13.6.2 MoHTaxHas opraHvu3aums Ao Havana nyckoHananoyHblx paboT AonxHa nepenatb
Bnanenbuy Tpybonposona "CBuLeTeNnbCTBO 0 MOHTaxe" (CM. npunoxenue ).

NcnonHnTenbHbIn YepTeXx yyacTka, npunaraemblii K CBULETENbCTBY, BbINOHSETCS B
aKCOHOMETPMYECKOM 1306paxeHun B rpaHmLax NnprucoeanHeHnst K 060pyLoBaHmMo im K
3anopHoii apmMaTtype. YepTeX A0NXEH CogepXaTb HyMepaumio anemeHToB Tpybonpoeoaa u
HyMepaLmio CBapHbIX COELMHEHNI (pa3aenbHO 0603HaYaloT CBAPHbLIE COENUHEHWS,
BbIMOJIHAEMbIE NPV MOHTAXE U Ha NPeanpusTUKr-u3rotosutene). [ns Tpybonposonos,
noAanexawmx n3onsaumm Uiav NPpokNaLbiBaeMbIX B HEMPOXOLHbIX KaHanax, ykasblBaoT
paccTosiHiE MeX Y CBAPHbIMU COeANHEeHMsIMU. HyMepaumsi CBapHbIX COeAUHEHUIA Ha
UCTIONHUTENbHOM YepTeXe U Ha BCex chopmax, BXOAAIWMX B cocTas "CBuaeTenbcTea o



MOHTaxe", BonxHa 6biTb eanHoni. [1ns Tpy6onpoBoAOB C HOMUHABHBIM fasneHnem PN 100
HYMepyloT TakXe pasbeMHble CoeMHEHNS.

K VCNONMHNTENbHOMY YepTeXy NpuKnanbiBatoT cneundomkaumio Ha getanu v usgenvs,
npuMeHsaeMble Npn N3rotoBneHnn N MoHTaxxe pr6onposo,ua.

13.6.3 CocTaBnsoT ONMMChb CONPOBOANTENbHBIX JOKYMEHTOB NPEANPUATUS - U3rOTOBUTENS
cHOPOYHBIX €AUHNL, U3AENWIA 1 MATEPUANOB, MPUMEHSIEMbIX NPY MOHTaxe TpybonposoAa 1
BX0A4swWwx B cocTas "CBnoetenbctea 0 MOHTaxe" (CM. npunoxexwe I1).

13.6.4 KomnnekToBatb "CBnaeTenbCTBO 0 MOHTaxe" (CM. npunoxeHue 1) yyacTkos
Tpy6ONpPOBOAOB CNeAyeT Ha TEXHOMOMrMYECKMiA 60K NN TEXHONOMMYECKUIA Y3eN, yKasaHHbIA B
paboyeit AOKYMeHTauuu.

14 TpeboBaHuA K a3KcnyaTauum Tpybonposonos

14.1 O6cnyxunBaHue

14.1.1 Nnua, ocywecTBASIOWME Ha NPEANPUS TN HAA30p 3a TpybonposoLamu, a Takxe nmua,
OTBETCTBEHHBIE 32 NCMPaBHOE COCTOsHME U Be30mnacHyto aKennyataumo TpybonpoBoLos,
OOJIXHbl HA3HAYaTbCA U3 YMCna NNLL, UMEIOLIMX COOTBETCTBYIOLYIO KBANMdMKaLumio 1
npakTMYeckmnii onblT paboThbl, Npoweawnx obyyeHne 1 aTTecTaumio.

14.1.2 Ha TpybonpoBo bl BCex kaTeropuii COCTaBnsOT NacnopT ycTaHOBNEHHOro obpasua
(npunoxeHue M).

MepeyeHb AOKYMEHTOB, Mpunaraembix K NacnopTy, LOMXEH COOTBETCTBOBATb Tpe6oBaHMSM
14.4.

14.1.3 B nacnopT Tpy6onpoBoa Heo6X0aMMO BHOCUTb ATy NPOBELEHHbIX PEBU3UIA N [aHHbIe
0 pPeMOoHTax.

14.1.4 Ha Tpy6onpoBoax 13 yrnepoancton n KpeMHeMapraHUoBUCTOM cTanei ¢ paboyei
TemnepaTypoi 400°C v Bbiwe, a TakXe Ha Tpybonposoax 13 xpoMomMonmbaneHoBow (paboyas
TemnepaTypa 500°C u Bbllle) 1 13 BEICOKONErMPOBaHHOM ayCTEHUTHON cTanu (paboyas
TemnepaTtypa 550°C u Bbllle) LONXKHO NPOBOANTLCS HabNoLeHe 3a POCTOM OCTaTOYHOW
negoopMaunn.

14.2 Hap3op BO BpeMs aKcrnayaTaymm

14.2.1 B nepwvog akcnnyataumm TpybonpoBoLoB OLHON U3 OCHOBHbBIX 0653aHHOCTEA
obcnyxvBatollero nepcoHana SsnseTcs NOCTOSIHHOE U TwaTtenbHoe HabnoneHve 3a
COCTOSIHMEM TPyBOMPOBOLOB U NX AeTane (CBapHbIX WBOB, Pa3bEMHbIX COeAVHEHWA, BKTIoYas
Kpenex, Npoknanok), aHTMKOPPO3NOHHOW 3aLUMTbI U U30NSALUK, OPEHAXHbIX YCTPONCTB,
KOMMEHCATOPOB, OMOPHbIX KOHCTPYKLMIA, NOABECOK U T.4. Pe3ynbTarbl 0CMOTPOB AO/XHbI
PUKCUPOBATLCSA B BAXTEHHOM XYypHane He pexe 0AHOro pasa B CMeHY.

14.2.2 TexHonormyeckme Tpy6onpoBoabl, paboTatowme B BOLOPOACOAEPXALWMX cpeaax,
Heobxo4MMOo nepuoamnyeckn obcneaoBathb C LENbio OLEHKN UX TEXHUYECKOrO COCTOSIHUS B
cootBetcTBMM ¢ HA.

14.2.3 MNpu nepuoamnyeckom obcnenoBaHny HE0BX0LMMO NPOBEPSTh:

- TEXHUYECKOE COCTOSIHME TPYBOMNPOBOAOB HAPYXHbIM OCMOTPOM 1 NPW HEO6X0AMMOCT
HepaspyLaoLWmM KOHTPOIEM B MECTaxX MOBbILEHHOTO KOPPO3MOHHOTO 1 3PO3NOHHOIO U3HOCA,
Harpy>XeHHbIX CEYEHWUIA 1 T.N.;

- yCTpaHeHWe 3ameyaHuii no npeablayliemMy obcneaoBaHuio U BeIMNONHEHWe Mep No 6e30nacHol
aKkcnnyatauum Tpy6onpoBoaos;

- NONHOTY ¥ NOPSIAOK BEAEHUS TEXHUYECKOW JOKYMEHTauUmMy No aKCrnayatauum 1 peMoHTY
Tpy60onpoBOAOB.

PesynbTtatel nepuognyeckoro obcnenosanHust TpybonpoBoaoB 0GOPMASIOT aKTOM.

14.2.4 Tpy6onpoBobl, NOABEPXEHHbIE BUOpaLMK, a TakXe (PyHOAMEHTbI MOL Onopamm 1
acTakajamu ons aTux TpybonpoBoLOB B MEPMOL SKCMayaTaumm cnegyeT TwatenbHo
ocMaTpuBaTh C NPUMEHeHEM NPUMOOPHOro KOHTPOS 32 aMNIMTYAON M YacTOTo BUubpaumu.

CpoKU OCMOTPOB B 3aBUCUMOCTY OT KOHKPETHbIX YCNOBUIA U COCTOSIHUS TPY6ONpPOBOA OB
yCTaHaBNMBaET TeXHMYeCcKas afMUHUCTPaLMs NPeanpUsaTHS, HO HE peXe 04HOro pasa B 3
MecsiLa.



MakcumanbHO LOoMyCTUMYO0 aMnauTyay Bubpaumy TeXHONOrMYeckux Tpybonposonos
npuvHuMaloT B cooteetcTaum ¢ 10.7.1.

14.2.5 HapyxHblin ocMOTp Tpy6OMNpPOBOAOB, NPONOXEHHbLIX OTKPLITEIM COCO60M, Npn
neproanyecknx obcnenoBaHNsIX MOXHO NPoBoANTL 6e3 CHATUS uzonsumm. OLHaKo ecnm
COCTOsiHMEe CTEeHOK U CBapHbIX WBOB pr60|‘IpOBO,EI,OB BbI3blBa€T COMHEHNE, TO OO0/1KHO ObITb
NpoBeEeHO YaCTUYHOE UMW NOJTHOE yOaNieHNe N30Nsaumn.

14.2.6 HapyxHbiii 0CMOTP TPy6ONPOBOLOB, YNI0XEHHbBIX B HEMPOXOLHbBIX KaHanax Unu B rpyHTe,
LOJIXEH NPOBOAUTLCS NMYTEM UX BCKPbITUS HA OTOENbHbIX y4acTkax 4JIMHOW HE MeHee 2 M.
Yncno yvacTkoB B 3aBMCMMOCTM OT YCNOBUIA aKCnnyaTaumm yctaHasnmeaeT nuuo,
0TBETCTBEHHOE 3a 6e30nacHyo aKcnayaTaumio.

14.2.7 Ecnv npv Hapy>XHOM OCMOTpe 06Hapy>XeHbl HEMNOTHOCTM Pa3bEMHbIX COEANHEHWA,
LaBneHue B TPybonpoBoAe AONXHO ObiTb CHUXEHO 40 aTMOCHEPHOro, TEMMepaTypa ropsiumnx
Tpyb6onpoBoaos - fo ntoc 60°C ¢ cobnoaeHneM Heo6X0ANMbIX MEP MO TEXHUKE
6e30MnacHoCTy.

Mpu 06HapyXeHn LedeKToB, yCTPaHeHNe KOTOPbIX CBS3aHO C OrHEBbIMK paboTamu,
Tpy6onpoBoA [ONXeH ObiTb OCTAHOB/EH 1 MOLTOTOB/EH K NMPOBEAEHMIO PEMOHTHbIX paboT B
COOTBETCTBUW C AENCTBYIOLMUMMN MHCTPYKLIMSIMU.

14.2.8 Mpun Hapy>XHOM OCMOTpPE LOMXHO ObITb NPOBEPEHO COCTOSHUE:!
- N30N15LMN 1 NOKPBITUR;

- CBapHbIX LWBOB;

- o NaHueBbIX, My TOBbIX U APYTrUX COeANHEHUI;

- onop;

- KOMMEHCUPYIOLWNX YCTPONCTB;

- APEHaXHbIX YCTPOWCTB;

- apMaTypbl 1 ee YNNOoTHEHWIA;

- penepos 4515 3amepa ocTaTo4Hol AedpopMauuu;

- CBAPHbIX TPOMHWNKOBbLIX COEAUHEHWIA, TBOB 1 OTBOLOB;

- 0HOBPEMEHHO MPOoBEPSIOT BUBpaumio Tpybonposoaa.
14.3 PeBn3nsa Tpybonposoaos

14.3.1 OCHOBHbIM METOAOM KOHTPONS 32 HaAeXHow 1 6e3onacHoi akennyataumei
TEXHONIOrMYeckUx TPy6onpoBOAOB SBASETCS NepMoanyeckas pesusuns
(ocBMAETENbCTBOBAHME), KOTOPYIO MPOBOAMT ClyX6a TEXHUYECKOro Haa3opa NpeanpusiTus
COBMECTHO C MEXaHUKaMu, HavanbHUKamMmn yCTaHOBOK (MPON3BOLCTB) W IMLIOM, OTBETCTBEHHbIM
3a 6e3onacHyto akcnnyataumio TpybonpoBoLoB.

PeaynbTaTbl peBM3nK ClyXXaT OCHOBAHUEM LISt OLIEHKN TEXHUYECKOT O COCTOSIHISI
Tpy6onpoBoaa 1 BO3MOXHOCTM ero AajbHeiilei akcnayaTaumu.

14.3.2 Kak npasuno, pesnaus Tpy6onpoBoAoB foMXHA 6bITb NpUypoyeHa K nnaHoBo-
npenynpennTenbHOMY PEMOHTY OTEe/bHbIX arperaTtos, yCTaHOBOK UKW LIEXOB.

14.3.3 Cpoku npoBeAeHns pesnaumn TpybonpoBofoB Ha fAasnexue no 10 MMa (100 krc/cm )
ycTaHasnmsaeT Npeanpustue-snanenel B 3aBUCMMOCTY OT CKOPOCTU KOPPO3NOHHO-
9PO3NOHHOr0 U3Hoca TpybonpoBOLOB, OMbITA AKCMAyaTaumm, pe3ybTaToB NpeaplayLero
Hapy>XHOro ocMoTpa 1 peBuann. Cpoku AonXHbl o6ecneunsatb 6esonacHyo, 6e3aBapuiiHyio
akcnnyataumio TpybonpoBoAa B Neproa MeXay PEBU3NSIMU 1 HE [OMXHbI ObiTb pexe
ykasaHHbIx B Tabnuue K.1 npunoxenus K (ecnu HeT opyrux ykasaHuii B naCnopTHON MU NHOM
LOKyMeHTauuu).

14.3.4 Ons Tpyb6onposonoB cebiwe 10 MIMa (100 krc/cm ) yctaHOBNEHbI cnegytowme Buab
peBu3um: BbIbopoyHas 1 nonHasi. Cpoky BoIGOPOYHON PeBN3UM YCTaHaBNIMBAET aaMUHUCTPALMS
NnpeanpuaTus B 3aBUCUMOCTM OT YCIOBUIA 3KCMyaTaummn, HO He peXe 04HOro pasa B 4 roga.

14.3.5 Cpok peBnaumn TpybonpoBoL0OB NP NPOM3BOACTBEHHON HEOOXOAUMOCTN MOXET ObITh
NPoANeH NpeanpUATUEM-BNALENbLEM C YYETOM Pe3yNbTaToB NpelbiayLWei pesnaum u



TEXHUYECKOro COCTOSIHUS TpyBonpoBO4OB.

14.3.6 Mpu npoBeeHWMN peBu3nmn ocoboe BHUMaHKe cnenyeT yaensaTb yyactkam, paboTarowmm
B 0CO60 CNOXHbIX YCNOBUSIX, IAe Haubonee BEPOSATEH MakCUManbHbI N3HOC Tpybonposoaa
BCNELCTBME KOPPO3UnK, 3p03nK, BUBpaLmMn 1 pyrux nprumH. K Takmm yyactkam MoryT 6biTb
OTHECEHbI Te Y4acTKu, rAe U3MeHseTCs HanpasfneHne NoToka (KofeHa, TPOWHUKN, BPe3KH,
LpeHaXHbIE YCTPOMCTBA, a TakXe y4acTkm TpybonpoBO4OB Nepes apMaTypoii 1 Nocne Hee) n
rae BO3MOXHO CKOMNMeHWe Bnaru, BeWwecTs, Bbi3blBAIOLWMX KOPPO3UIO (TYNUKOBbLIE U BDEMEHHO HE
paboTatowme y4acTku).

14.3.7 Mpuctynatb K peBU3nn creayeT TONbKO NOC/E BbiNONHEHUS HEOBX0ANMbIX
MOArOTOBMTE/bHbIX PAbOT, MPEesyCMOTPEHHbIX AENCTBYOWMMU UHCTPYKLUSIMUA MO OPraHU3aumm
1 6e3onacHOMy NPON3BOACTBY PEMOHTHbIX PaboT.

14.3.8 NMpu pesnsnmn Tpybonposoaos HE06x0aMMO:
a) NpoBeCTM HapyXHbIi ocMOTpP Tpybonposoaa cornacHo TpebosaHuam 14.2.8;
6) N3MepPUTb TONLWMHY CTEHKU TpybonpoBoaa Npubopamu HepaspyLatoWwero KOHTPONS.

TonwmHy CTEHOK M3MepsItoT Ha yyacTkax, paboTalowmx B Hanbonee CNoXHbIX YyCNoBUSX
(koneHa, TPOMHWKHK, BPE3KYW, MECTa CyXeHuUs Tpybonposoaa, nepen apMaTypoii 1 nocne Hee,
MecTa CKOMMEHNs BNarv v NPOAYKTOB, BbI3bIBAKLWMX KOPPO3MIO, 3aCTOMHBIE 30HbI, APEHAXM), a
TakXe Ha NPsIMbIX y4acTKax BHYTPUYCTAHOBOYHbIX, BHY TPULIEXOBbIX 11 MEXXLIEXOBbIX
Tpy60npoBOAOB.

Mpy 3TOM Ha NPSIMbIX Y4aCTKax BHY TPMYCTAHOBOYHbIX TPYHONPOBOAOB LNUHOW 20 M U MEHEE U
MeXLIEX0BbIX TPy6onpoBoaoB anvHoli 100 M 1 MeHee 00NXeH ObiTb BbINOMHEH 3aMep TOMWYHbI
CTEHKMN He MEHee YeM B TpeX ToYKax.

Bo Bcex cnyyasix KOHTPOb TONWWHBLI CTEHKM B KAXA0M MeCTe AO/XEH NPoBoANTbLCS B 3-4
TOYKax no NepuMeTpy, a Ha 0TBOLAXx - He MeHee YeM B 4-6 ToYKax no BbIMyK 0, BOTHY TOW 1
HenTpanbHOM YacTaM.

Cnenyet obecneunTb NPaBuibHOCTb U TOYHOCTb BbINOMHEHNS 3aMEPOB, UCKOYNATD BAUSIHUE
Ha HMX MHOPOLHbIX TeJ (3ayCeHLEB, KOKCA, MPOLYKTOB KOPPO3UM 1 T.M.).

PeaynbTatbl 3aMepoB MKCHPYIOT B nacrnopTe Tpybonposoaa.
MpumeyaHuns

1 BOI'IpOC 0 YaCTUYHOM U NONHOM yaaneHum n3onaumm npn pesn3nm pr60I'IDOBO,D,OB pewaet
nvuo, ocywecTedowee Haa3op 3a 3KcnnyaTau.V|e|71 TDY6OFIpOBOJJ,OB.

2 Ha tpy6onpoBoAax, BbINOMHEHHBIX M3 cTanei aycTeHnTHoro knacca (08X18H10T,
12X18H10T 1 7.n.), paboTatowmx B cpeax, Bbl3blBAOWMNX MEXKPUCTANIUTHYIO KOPPO3ULO,
CKBO3HblE 3aCBEPNIOBKM HE AOMYCKAKOTCS;

B) NPOBECTMW PEBN3NIO BOPOTHMKOB (P NaHLIEB BHYTPEHHUM OCMOTPOM (Mpu pasbopke
Tpybonposoaa) nmbo naMepeHnem ToNWUHbLI HepaspyLwatwmMm MeTodamMm KOHTpons. Yucno
dnaHLUeB, NOABEPraemMbix PEBU3UN, yCTaHABNMBaET NMLO, OCYLECTBASIOWee HAA30p 3a
aKcnnyataumei Tpy6onpoBoLOB;

r) NpOBeCTV panmorpadMyecKnin Unu ynbTPasByKOBOM KOHTPO/b CBAPHBIX CTHIKOB, €CNN
Ka4ecCTBO VX NPU PEBN3UN Bbi3BaANI0 COMHEHNE;

[Il) NPOBEPUTbL MEXaHUYECKMe CBOCTBA MeTanna Tpyd, paboTatowwmx Npm BLICOKMX
TemnepaTypax 1 B BOLOPOACOAEPXKALUMX Cpefax, eCnm 3T0 NpefyCMOTPEHO AeNCTBYOWNMA
HL vinn npoekToM. Bonpoc 0 MexaHn4Yeckurx UCTbITaHusIX pewaeT cinyxba TeXHUYecKoro
Hagn3opa NnpeanpuaTus;

€) N3MepUTb Ha yyacTkax TpybonpoBoooB AehopMaLmio MO COCTOSIHMIO Ha BPEMS MPOBEAEHUS
peBu3nmn cornacHo TpebosaHunam 14.1.4;

X) pa3obpatb (BbI6OPOYHO, MO yKa3aHmio NPenCcTaBUTENS TEXHAA30pa) pe3bboBble
COeLIMHEHNS Ha TPYBonpPoBOAE, OCMOTPETbL X U M3MEPUTb Pe3bO0BLIMM Kanmbpamu;

3) NPOBEPUTH COCTOSHWNE U NPaBUbHOCTb PaBOoThl OMOP, KPEMEXHbIX AeTanei u, BbibopoyHo,
NPoKNaaok;

1) ucnbiTatb TpybonposoA B cooTBeTcTBUM ¢ 13.1.1 1 14.3.19.

14.3.9 Mpun HeyLOBNETBOPUTENbHBIX Pe3yNbTatax PeBM3NM HEOOXOAUMO ONPeaennTb rpaHnLy



LedeKTHOro y4acTka Tpy6onposoaa (0CMOTPETh BHYTPEHHIOK NOBEPXHOCTb, N3MEPUTH
TONIWMHY 1 T.M.) U BBINOMHUTL BONee YacTble U3MEepPEeHUs TONIWMHBLI CTEHKM Bcero Tpybonposoaa.

Mpv Hey[OBNETBOPUTENBHBIX PE3y/bTaTax PEBN3NN AONXKHbI ObiTb MPOBEPEHLI elle ABa
aHanornyHbIX y4yacTtka, U3 KoTopbIX OAUH LOMXEH ObiTb MPOLONXKEHNEM PEBU3YEMOrO Y4acTKa,
a BTOPO/ - aHANOrYHbIM PEBU3YEMOMY Y4aCTKY.

14.3.10 O6bem BoIGOPOYHOI peBu3um TpybonpoBoaoB ¢ faeneHuem cabiwe 10 MIMa (100 kre/cm
) n Tpybonposonos | u Il kateropun BonXeH 6bITb:

- He MeHee OBYX y4aCTKOB KaxXnnoro 6noka YCTAHOBKW HE3ABUCUMO OT TeMnepaTtypbl cpenbl;

- He MEHee 0JHOr0 y4acTKa KaxAoro obLWeLexoBoro KonekTopa uim MeXLexoBoro
TpybonpoBoAa He3aBMCUMO OT TeMrepaTypbl Cpeabl.

Moa konnekTopom noHMMatoT Tpybonposoa, 06 beanHAWMIA psaa napannensHo padoTatowmx
610KOB.

14.3.11 Ecnu npu pesuanm Tpybonposoaa bynet obHapyXeHo, YTO NepBOHaYanbHas TOMWMHA
yMeHblWK1nacb Noj Bo3AeNCTBUEM KOPPO3UMN UM 3P03UNM, BOSMOXHOCTb paboThl N0MXHA ObITb
noaTBepXeHa pacyeToM Ha NPOYHOCTb.

14.3.12 [Npu nony4yeHnn HEYyAOBNETBOPUTENbHBIX PE3YNbTaTOB PEBU3MMN AOMNONHUTENbHbIX
yyacTkoB TpybonpoBooB ¢ AasneHnem cebiwe 10 MIMa (100 krc/cm ) gonxHa 6biTb NpoBeaeHa
nonHas pesusmns aToro TpybonpoBoLa, a Takxe y4acTkoB TpybonpoBoLoB, paboTatowyx B
aHanornyHbIX ycnosusx, ¢ pasbopkoin 0o 30% Kaxaoro U3 ykasaHHblx Tpy6onpoBoA0B Unu
MEeHee Mpu COOTBETCTBYIOLLEM TEXHNYECKOM 060CHOBaHMN.

14.3.13 MNpw nonHol pesnaumn pasbupatoT Becb TPyO6ONpPOBOL NONHOCTbHO, MPOBEPSIOT
cocTosiHve Tpyb v LeTanein, a Takxe apMaTtypbl, yCTaHOBNEHHOW Ha Tpybonposoae. Cpoku 1
0653aTeNbHOCTb NOMHOW PeBM3MK TPYOONPOBOLOB HACTOSILMM CTaHAAPTOM He
pernamMeHTupyoTCs.

14.3.14 Bce Tpy6onpoBoAbl 1 UX y4acTku, NoaBepraslunecs B npoLecce pesusun pasbopke,
pe3ke v cBapke, nocne c6opku noanexar UCTbITaHWIO Ha NMPOYHOCTb W NMNOTHOCTb.

Mpw pasbopke eanHUYHBIX O NaHLEBbLIX COEAVHEHUI, CBSI3aHHON C 3aMeHO NPOKNaaokK,
apmartypbl UM OTAENbHBIX 3NIEMEHTOB (TPOMHKK, KaTywka 1 T.M.), BonycKaeTcs NpoBOAUTb
McnbITaHWe TONIbKO Ha MAOTHOCTb. [1pM 3TOM BHOBb YyCTaHaB/IMBAEMbIE apMaTypa UIn 3N1eMeHT
Tpyb6onpoBoaa AONXHbI ObITb NPpeaBapUTEIbHO UCMbITaHbl Ha MPOYHOCTb NPOBHBIM AABNEHMEM.

14.3.15 Nocne npoBeAeHNs PEBU3NM COCTABASAIOT akTbl, K KOTOPbIM NPUKIaAbIBaKOT BCE
NPOTOKO/Ibl 1 3aKIOYEHMNS O NPOBEAEHHbIX NCCneaoBaHusix. Pesynbtartbl pesmaun 3aHocsT B
nacnopt Tpybonposoaa. AKTbl M OCTanbHble AOKYMEHTbI MPUKNALbIBAIOT K NacropTy.

14.3.16 Nocne ncteyeHns Ha3Ha4YeHHOr O NPOEKTOM PacYeTHOro cpoka cnyx6bl Tpybonposos
LoNXeH 6bITb NOABEPrHYT 3KCNEepPTM3e NPOMBbILIEHHON 6e30MacHOCTY C Lefbio YCTaHOBNEHUS
BO3MOXHOCTM 1 CPOKa JanbHeWwen akcnnyartaumm.

14.3.17 PeBu3ns apmaTypsbl

14.3.17.1 MNpwv npuMeHeHWn apmaTypbl C canbHUKamy ocoboe BHUMaHWe cnenyeTt obpalatb Ha
HabuBOYHbLIN MaTepuan (Ka4ecTBo, pasmMepsbl, NPaBUNbHOCTb YKNALKW B CANbHUKOBYIO KOPOOKY).

14.3.17.2 1ns co3paHus NNOTHOCTM 3anopHyto apMaTtypy cnefyeT 3akpbiBaTb C HOMUHANbHbIM
ycunueM, ykasaHHbIM B 9KCMayaTaunmoHHON OOKyMeHTaumn. He gonyckaeTcs npuMeHsTb
L06aBOYHbIE pPblYaru Npy OTKPbIBAHWN 1 3aKPbIBaAHWN apMaTypbl.

14.3.17.3 PeBnauto u peMoHT TpybonpoBOLHOM apMaTyphbl, B TOM Ynicie 06paTHbIX KNanaHoB, a
Tak>Xxe NPMBOLHbIX YCTPONCTB apMaTtypbl (31eKTpo-, MTHEBMO-, TMAPONPMBOL, MEXaHNYECKNIA
NpuBOL), Kak Npasuno, NPOBOAST B Nepuon peenaumn Tpybonposoaa.

14.3.17.4 INpwv peBu3ny apmaTtypsl, B TOM Yucne obpatHbIx KnanaHoB, LOMXHbI 6biTb BbINONHEHbI
cnenyowwe paboThbi:

- BHELWHWIA OCMOTP;
- pa3bopka 1 0OCMOTpP COCTOSIHMSI OTAENbHbIX AeTanein;

- OCMOTP BHYTPEHHE NMOBEPXHOCTM 1 NPU HEOOXOAUMOCTY KOHTPOb HepaspyLaowmmm
MeToaamu;

- IPUTUPKA YNNOTHUTENbHbIX MOBEPXHOCTEN;



- cbopka, NCrbiTaHne Ha NPOYHOCTb U MIOTHOCTb KOPMyCa 1 CBAPHBIX WBOB, FTEPMETUYHOCTb
3aTBOpa U PyHKLIMOHNPOBAHNE.

14.3.18 KOHTpPOJIbHbIE 3aCBEP/IOBKU

14.3.18.1 B cnyyasx, korna xapaktep n 3aKkOHOMEPHOCTb KOPPO3NOHHOI0 n3Hoca
TpybonpoBona He MoryT 6biTb YCTaHOBNEHbI METOLAMMW KOHTPONS, UCMONb3yEMbIMU NpK
PEBM3NW, ANIS CBOEBPEMEHHOM CUrHANM3aLUMM O MPUBANXEHNN TONWMHBI CTEHKU K
0T6paKkoBOYHOMY pasMepy 4OMyCKaeTCs BbINOMHATL KOHTPO/IbHbIE 3aCBEPNIOBKY.

14.3.18.2 Heob6x04MMOCTb B KOHTPO/IbHbIX 3aCBEPNOBKaX onpenensieT cnyxba TeXHUYecKoro
Han3opa NPeanpuaTsa AN Kax4oro KOHKPETHOro Cny4yas ¢ y4eToM OorpaHnyeHuni,
N3n0XxeHHbIX B 14.3.18.4.

14.3.18.3 'ny6rHa KOHTPONbHbBIX 3aCBEPNIOBOK A0NXHA ObiTh PABHA PACYETHOM TOMNIMHE MIOC
M C (rme I - nonosnHa nepuona Mexay o4yepenHbiMm peensnamu, rog; C - paktmyeckas
CKOPOCTb KOppo3umn TpybonpoBoaa, MM/rof).

14.3.18.4 TpybonpoBobl, N0 KOTOPbIM TPAHCNOPTUPYIOTCS BelwecTsa rpynnsl A(a), A(6), rassl
BCex rpynn, Tpybonposoabl, paboTatowwe noa BakyyMom u aasneHvem PN>100, Tpybonposoabl
B 61okax | kaTeropuu B3pbIBOOMACHOCTH, @ TakXe TPyO6onpoBOAbI, BbINONHEHHbIE N3
XPOMOHMKeNeBbIX cTanei Tnna 18-8 n paboTaiowme B cpenax, Bbi3biBAOWMX
MEXKPUCTaNUTHYIO KOPPO3WIO, KOHTPOSIbHBIM 3aCBEpioBKaM He noasepratoT. B aTux cnyyasx
JONXeH BbITb YyCUNEH KOHTPO/b 33 COCTOSIHWEM TONILMHBI CTEHOK TPYBonpoBoAa N3MepeHneMm
yNbTPa3BYKOBbIM TOJILUNHOMEPOM.

14.3.18.5 OtBEpPCTMNSA MPU KOHTPOJIbHBIX 32CBEPIOBKAX CnedyeT pacnonararb B Mectax
NMOBOPOTOB, CYXEHWI, BPe30K, 3aCTOMHbIX 30HaX, @ TakXe B TPOMHMKaX, ApeHaXHbIX 0TBOAAX,
nepen 3anopHon apMaTypon 1 nocne Hee 1 T.M.

14.3.18.6 OTBEPCTUS KOHTPOSIbHBIX 3aCBEPIOBOK HAa OTBOAAX M NOJSTyOTBOAAX AOJXHbI ObITh
pacnonoXxeHbl NPEVNMYLLECTBEHHO MO HAPYXHOMY paanycy ruba us pacyeta 04HO OTBEPCTUE Ha
0,2 M ANNHBI, HO HE MEHee 0HOro OTBEPCTMS HA OTBOJA UM CEKLMIO CBAPHOr0 OTBOAA.

14.3.18.7 MecTa pacnonoXeHus KOHTPONbHbIX 3aCBEPIOBOK Ha TPyOOMNpPOBOAE LOMXHbI ObITh
yeTko 0603HaueHbI.

14.3.18.8 MNoTeps repMeETUYHOCTU KOHTPONBLHOIO OTBEPCTUS Ha Tpybonposoae
CBMOETENLCTBYET O MPUOAMXKEHUN TOMWMHBLI CTEHKM K 0TOPaKOBOYHOMY pasMepy, no3ToMy
Takow TpybonpoBoa HeobxonMMO MOABEPTrHYTb BHEOUYEPEAHOW PEBU3MNN.

14.3.19 lMepunoanyeckoe ncnbiTaHne Tpybonposoaos

14.3.19.1 HapgexHocTb Tpy60npoBOAOB NPOBEPSIOT NEPUOLANYECKMMM UCNbITAHMSIMUA HA
MPOYHOCTb M NAIOTHOCTb cornacHo TpeboBaHusiM pasgena 13.

|_|pVI nposegeHnmn ncnblTaHnga Ha NPOYHOCTb U MNNIOTHOCTb A0NyCKaeTCcs nNnpuMeHeHne akyCTtuko-
3MUCCUOHHOT O KOHTPONA.

14.3.19.2 MNepuoanyHOCTb UCMbITaHWs TPyOONPOBOLOB HA MPOYHOCTb U MAOTHOCTb
NpUypoYMBaIOT KO BPEMEHW NPOBELEHNS peEBM3UM TpybonposoLa.

Cpoku npoBeAeHNUs UcrbiTaHus ans Tpybonposonos ¢ AaeneHuem go 10 MIMa (100 krc/cm )
BKNTIOYUTENBHO LOMXHbI ObITh pPaBHbl YL BOEHHON NEPUOANYHOCTY NPOBEAEHNS PEBN3UN,
NPUHATOR cornacHo TpebosaHusam 14.3.3 u npunoxeHns K ons naHHoro tpybonpoeoaa, Ho He
pexe ofHOro pasa B 8 ner.

Cpoku NpoBeAeHNs NCTbITaHMS (He pexe) Ans TpybonpoBonoB ¢ AaBneHnem cebiwe 10 MlMa
(100 krc/em ):

- ons TpybonpoBoaos ¢ Temnepatypoit 1o 200°C - oauH pas B 8 neT;
- ons Tpy6onpoBoLoB ¢ TeMnepatypoii cebiwe 200°C - oauH pas B 4 roaa.

14.3.19.3 VicnbiTaTenbHoe faeneHne n nopsaok NpoBeaeHUs UCNbITaHNS A0NXKHbI
COOTBETCTBOBaTb TpeboBaHMAM pasnena 13 ¢ 3anucbio pe3ynbTaToB B NacnopT
Tpybonposoaa.

14.3.20 HopMbl 0THpakoBku

14.3.20.1 Tpy6bl, netanu TpybonpoBoAoB, apMaTypa, B TOM Yicne nutas (koprnyca 3anBuxek,
KnanaHoB 1 T.Nn.), nognexart oTépakoBKe: ecnv pacyeTHas ToNwmMHa CTeHkn (6es yyeta



npnbaBky Ha KOPPO3MI0) OKa3anach MEHbLE BENYMHBI, yKa3aHHbIX B Tabnanuax 14.1, 14.2, 1o
0T6pakoBOYHASA TOJWMHA NPUHUMaeTcs no Tabnuuam 14.1 unm 14.2.

Tabnuua 14.1 - OT6pakoBOYHbIE TONWMWHBI ANs Tpyd 1 aetanein TpybonpoBoAoB

B Mmunnumetpax

HapyxHbii guametp, DN 25|57|114|219(325|377|426
HanmeHbwas ponyctumas tonwmHa cteHku|1,0(1,5(2,012,5(3,0(3,5(4,0

Tabnuua 14.2 - OT6pakoBOYHbIE TONWMHBI AN 3aABUXEK, apMaTypbl ¥ NUTbIX feTanei

B Mmunnumetpax

HomuHanbHbIN onameTp 80 | 100 | 125 | 150 | 200
HavmeHbwas nonyctuMas TONWmMHa CTEHKM 40| 50| 55|60 ]| 65

MprMeyaHue - [lonyckaeTcst OTCTYMNNEHNE OT 3TUX HOPM B TEXHNYECKU 06OCHOBaHHbIX
cnyyasx.

OT16pakoBoYHASA TOMWMHA CTEHKM 3NEMEHTOB TPy6oNpoBOAA A0MXHA YKa3bIBATLCS B
npoekTHON fokyMeHTaumu. Tpy6bl 1 feTanu Tpy6onpoBoLoB 0T6PaKOBbLIBAIOT, ECNN:

- PV PEBU3MK Ha NOBEPXHOCTM BbiNn 0OHAPYXEHbI TPELMHBI, OTCNOEHNS, AedopMaLmnm
(rothpebl, BMATUHbI, B3AYTUSA U T.M.);

- B pe3ynbTarte BO3NENCTBNS Cpelibl 3a BpeMsi paboTbl O 04epeHOV PEBU3NN TOMWUMHA CTEHKU
BbIOET 3a Npenesibl 0TOPakoBOYHbIX PA3MEPOB, ONPeEeNsieMbIX PACYETOM HA MPOYHOCTD;

- UBMEHUNCb MeXaHMYyeckne CBONCTBa MeTanna u Tpe6yeTc;1 nx 0T6paKOBKa B COOTBETCTBUU C
OelCTBYIOWNMU HOPMATUBHO-TEXHNYECKUMIN OKYMEHTaM1 1 HACTOSAWMM CTaHAaPTOM;

- Npn uccnenoBaHnn CBApPHbIX WBOB O6Hapy)KeHbI neekTbl, He noanexatme ncnpasneHuio;

- pasamepbl pe3bO0BbIX COEAVHEHWI BbIWN U3 MNONS AOMYCKOB UK Ha pe3bbe MMeloTCs CpbiBb
BUTKOB, TPELWWHbI, KOPPO3VOHHBIV U3HOC;

- pr60I'IpOBO,D, He Bblaep>Xan rnapasnnyeckoro nnm nHeBMaTn4eckoro UCnbiTaHns;

- YANOTHUTENbHbIE 3N1EeMEHTbl apMaTypbl UIBHOCUTNCb HACTO/IbKO, YTO He obecneunBatoT
BeOeHne TexXxHONOorn4eckoro npouecca, a oTpeMOHTMpPOBaTb NN 3aMEHNTb X HEBO3MOXHO.

14.3.20.2 ® naHubl 0T6paKOBLIBAIOT NPU:

- HeyJOBNETBOPUTENIbHOM COCTOSIHUW MPUBAIOYHbLIX NOBEPXHOCTEN;

- HANIMYMU TPELUMH, PAKOBWH 1 OPYruX 4edeKToB;

- jedhopMauunu cpnaHues;

- YMEHbLWEHMN TONWMHbI CTEHKU BOPOTHUKA dnaHua Ao 0T6pakoBoYHbIX pa3MepoB Tpy6bl;

- cpbiBE, CMATUM U N3HOCE pe3bbbl B pe3b00BbIX (o NaHuax ¢ AasneHueMm cebiwe 10 MMa (100
Krc/cM ), a Takxe npu Hanuuum niodgpta B pesbbe, Npesblllatowero 4onyCTUMbIA Mo
nevcTayowmM HI. NTMH3bI 1 NPOKNALKM OBANIbHOr0 CeYeHNsl 0TOPAKOBBLIBAIOT MPY HANMYUN
TpeLwWwH, 3a60UH, CKOMOB, CMATWH YMIOTHUTEIbHbIX NMOBEPXHOCTEN, AedoopMaLuil.

14.3.20.3 KpenexHble netanu oT6pakoBbLIBAOT:

- PV NOSIBNEHUM TPELLWH, CPbIBa UM KOPPOINOHHOMO U3HOCa pe3bbbl;

- B cnyyasix usrvnba 601TOB 1 WNUNEK;

- PV OCTATOYHO fedopMaumu, NPUBOASILEN K UBMEHEHUIO NPOOUNS Pe3bObl;

- B C/lyYae usHoca 60KOBbIX rpaHel rofloBok 60NTOB U raek;

- B C/ly4ae CHUXEHNS MeXaHUYEeCKMX CBOWCTB MeTasina H1xXxe AoMyCTUMOro YyPpOBHS.
14.3.20.4 CunbpOHHbIE 1 NIMH30BbLIE KOMMEHcaTOpbl 0TOPAKOBLIBAIOT B ClEAYHOWMX CyYasX:

- TONWMHA CTEHKU CUbGOOHA UW NNH3bI LOCTUM Na PACYETHON BENNYMHBI, YKa3aHHO B
nacrnopTe KoMMneHcaTopa;



- TONWMHA CTEHKM crubgpoHa focTurna 0,5 MM, a pacyeTHas TonwmHa cunboHa umeeT 6onee
HU3KME 3HAYEeHUs;

- Npuv HapaboTke KOMMEHCaToOpPaMm PacyeTHOrO YMCa LMKIOB, YyKa3aHHOro B JOKYMeHTauum, 1
€CIN OHY 3KCMNyaTUPYITCS Ha NOXapOoB3PbIBOOMACHBIX U TOKCUYHbIX CPELAX.

14.3.20.5 HopMbl 0TOPaKoBKM JOMXHbI YKa3blBATbCSA B MPOEKTHOM AOKYMEHTaLMM Ha
KOHKPETHbIN 00 bekT.

14.4 TexHn4yeckaa OOKYMeHTauus

Ha texHonoruyeckue TpybonpoBobl BeAETCS cneayiolas TeXHU4Yeckas LOKyMeHTauus:
a) nepeyeHb TEXHONOrMYeckrx TpybonpoBoaoB.;

6) nacnopt Tpybonposoaa (npunoxexHue M). K HeMy npunaratotcs:

1) cxema Tpy6oNpoBoAA C yKasaHneM KaTeropum, ICXoAHOI 1 0T6PaKOBOYHON TONIWMHDI
aneMeHTOB TPy6oNpoBoAa, MECT YCTAHOBKUM apMatypbl, o naHLes, 3ar nywek 1 Apyrux getanei,
MECT CMYCKHbIX, MPOAYBOYHBIX U APEHaXHbIX YCTPONCTB, CBAPHbBIX CTBIKOB, KOHTPObHbIX
3aCBEP/I0BOK (ECNIN OHU UMEIDTCS) U UX HyMepaLwuu;

2) aKTbl peBU3MK 1 0T6PaKOBKM 3NEeMeHTOB TpybonpoBoaa;

3) yoocToBepeHMe 0 kayecTBe PeMOHTOB Tpy6onpoBoAa. [epBuYHbIe JOKYMEHTbI, B TOM Y1ce
XypHan cBapoyHbIX paboT Ha PeMOHT Tpyb6onpoBoAa, NoOATBEPX JatoWme KayecTBO
MPVMEHEHHBIX NMPU PEMOHTE MaTepranoB 1 KAYeCTBO CBAPHbIX CTbIKOB, XPaHAT B OpraHu3aumu,
BbINO/IHUBLLEN PaboTy, M NPEeABSABASIOT LS IPOBEPKM N0 TpeboBaHUIO CyX6bl TEXHUYECKOrO
Hapa3opa;

4) LoKyMeHTaums no KOHTPONo MeTanna Tpybonposoaa, paboTarowero B
BOLOPOACOAEPXalMX CPpeaax;

B) aKTbl MEPMOLMNYECKOr0 HApY>XHOro ocMoTpa TpybonposoLa;
r) aKT ucnbiTaHUst TPy6ONPOBOAa HA MPOYHOCTb U MAOTHOCTb;
Ll) aKTbl Ha PEBU3UIO, PEMOHT 1 UCMbITaHWE apMaTypbl;

€) aKcnnyaTaumnoHHbI XypHan Tpybonposoaa (seaetcs ans TpybonpoBoAOB, HA KOTOPbIE He
COCTaBnAOT NacnopTa);

X) XypHan yCTaHOBKU-CHATUS 3ar nyllek;

3) XypHan TepMuYeckoi 06paboTKu CBapHbLIX COeANHEHWI;
1) 3aK/Il04YEHNEe O Ka4eCTBE CBaPHbIX CTLIKOB;

K) 3aK/l04eHVe O TEXHMYECKOM COCTOSIHAN apMaTypbl;

I'I) 3aK/itoyeHne 0 TeXxHN4eCKOM COCTOSAHUN pa3beMHbIX COeVNHEHWA.

15 lNoa3emMHble TpybonpoBoabl

15.1 Ha noa3emHble TpybonpoBoLbl paCnpoCTPaHSIOTCS BCE NMONOXEHWS, Kacatowmecs
knaccudprkaumm TpybonpoBoLoB, Bbibopa TUMOB 1 MaTepuanos Tpy6, aetanel
TEXHO/I0rMyeckmx TpybonpoBOAOB U apMaTypbl, 3KCMyaTaumm, PeBrnaum, CPokoB ee
nposegeHns, OT6paKOBKVI, PeMoHTa, UcnbiTaHus, BeneHnd TEXHNYECKON OOKYMeHTaunnm n 71.4.

15.2 Ins peBn3unmn Noa3eMHbIx Tpy6oNpoBOoOB MPOU3BOAST BCKPBITUE U BEIEMKY FPYHTA Ha
OTHeNbHbIX y4acTKax ANNHON He MeHee 2 M KaXAbllii C MOCNeyoWwyM CHITUEM N30NSALMN,
OCMOTPOM aHTUKOPPO3VOHHOW 1 MPOTEKTOPHOM 3almMThl, OCMOTPOM Tpybonposoaa,
M3MEPEHNEM TONILUMHBI CTEHOK, @ MPY He0BX0AMMOCTH (MO YCMOTPEHWIO NpeAcTaBnTenei
TEXHNYECKOro Ha30pa) - C BbIPe3KOoW OTAENbHbIX YHACTKOB.

Yucno yyacTkos, noanexalmnx BCKPbITUIO AN PEBU3UN, B 3aBUCUMOCTMN OT YCNIOBUIA
akcnnyaTaumu TpybonpoBoa yCTaHaBIMBAET TEXHUYECKNI HAA30P NPELNPUATHS, UCXOAS N3
cnenyowmx yCnosuin:

- PW KOHTpPONE CNJIOWHOCTN n3onaunmn pr6onposona C noMoublto I'Ipl/l60pOB BCKpbITHEe
NPon3BOAAT B MeCTax BbiABNEHHbIX n03pexp,eHV||7| n3onaunum;

- PV OTCYTCTBUM Ha NPEANPUATAN CPEACTB MHCTPYMEHTAIbHOr0 KOHTPOISA NOLA3EMHbIX



Tpy60NpPOBOAOB BCKPbITUE NPOBOAST U3 pacyeTa OAMH Y4acToK Ha ANvHy TpybonpoBoaa He
6onee 250 M.

15.3 Mpwy NpoBeLEHNN PEMOHTHO-MOHTaXHbIX PaboT Ha NOA3EMHbIX TPYBONPOBOAAX AONXEH
6bITb YCTAHOBNEH KOHTPO/b 32 BbINONHEHNEM TpeboBaHUii NpoeKkTa B OTHOLWEHWI KOMMNEHCaLMN
TemMnepaTypHbiX AeHOpMaLIMiA, Ka4ecTBa NPUMEHSIEMbIX MATEPWAN0B, CBAPHbIX LWBOB,
AHTVKOPPO3VMOHHOTO MOKPbITUS U CBOEBPEMEHHOIO COCTaBNEHWS BCEN HEOBX0AMMOiA
LOKYMEHTALMM MO 3Tanam NpoBoANMbIX paboT.

15.4 CTanbHble NoA3eMHbIe TEXHOIOr nYeckme TpybonpoBoabl JOMXKHbI ObiTb 3alMILEHbl OT
MOYBEHHOI KOPPO3WU 1 KOPPO3UM By X AA0WUMI TOKAMU.

MpunoxeHune A (obsa3aTenbHoe).

Mpunoxexve A
(obsi3aTenbHoeE)

Tabnuua A.1 - Beibop MaTepranos Tpy6onpoBoAOB B 3aBICMMOCTM OT NapaMeTpoB
TpaHcnopTMpyeMoli cpenbl



TexHuyeckue Homu- Bugbl TpaHcnopTu-
Mapka ctanu, knacc |TpeboBaHus Ha AT B ucnblTaHnii 1 | pyemas cpena
MPOYHOCTK, CTaHAapT Tpy6HbI amet TpeboBaHmii (cm. PacueTHble napameTpbl Tpybonposoaa
nin TY (ctaHpapTt nnu A MM P (cTaHpapT A | obo3HaYeHus
TY) TY) Tabnuupl 5.1)
MuHnmanbHas
Temnepartypa
B
Makcu- 3aBVICMOCTH
Makcu- Ton-
Manb- OT TONWMWHBI
Manb- wyHa
Has CTEHKM TPyObl
Hoe LaB- CTEHKM
TeMmne- npu
NeHne, aTtypa TPYGs, Hanps>XeHnn
MMa P oyp | MM P
C B CTEHKE OT
BHYTPEHHEro
nasnenus [ ],
°C
6onee 6;ﬁze
0.35[11 ¢ 35(]
BecuwoBHble Tpy6bI
FOCT 550, MUHYC| MWHYC
10,20 OCT 1050 rpyrnel A, B 10-300 FOCT 550 Bce cpenbl 32 475 12 40 40
MUHYC
>12 30
rocT
8731;TOCTP rocT
53383[19], 8731;FOCTP MUAHVC
rpynna B, 50-400 53383[19] ¢ 5 12 40y
Kpome rapaHTuemn
N3roTOBMEHHbIX rMapoucnbiTaHns
n3 cnuTka
MUHYC
>12 30
rocT
. rocT Bce cpenpl ¢
8738:TOCT P 44150 | 8733;rOCTP | rapanven 32 | 475 | & [MC
54157[20], 30
54157[20] rMAOPOUCTbITaAHNS
rpynna B
TY14-3-826- | 5450 |Ty 14-3-826-79°| Bce cpenwi 12 [MUHYC
79 30
*TY, ynoMsiHyTble 3[eCb 1 fanee no TEKCTY, HE MPVBOAATCS. 3a [OMNONHUTENbHOW MHGOpMaLMei obpaTuTech
no CChifKe. - MNpumeyaHne n3roToemTens 6asbl LaHHbIX.
TY 14-3-1486- |300, 350, MUHYC
87 400 TY 14-3-1486-87 - 40
TY 14-3-587-77| 500 | TY 14-3-587-77 12 M"";(')yc
MUHYC
>12 30
TY 14-3P-55- TY 14-3P-55- MUHYC
2001 50-400 2001 ) 30
TY 14-3-1577- MUHYC
88 TY 14-3-1577-88 - 40
TY 14-3-1128- TY 14-3-1128- Manvel munve
2000; TY 14- 2000; TY 14-3P- 12 MM
3P-1128-2007 1128-2007
MUHYC| MUHYC
>12 1730 | 40
roct MUHYC| MWHYC
10r2roCT 4543 550rpynnsl A, | 10-300 | FOCT 550 50 475 60y 70y
b
1o [MwHyc| muHyc
40 60
rocT
8731,TOCTP rocT
53383[19], 8731,TOCTP
nnnnnnn D CN ANnN £ENNOoNT4N1 A MMHyC MVIHyC




Ipyliia D,

(O LV, JVV)

VOV0oV|1Y] U

. 40 | 60
KpoMe rapaHTuen
N3roTOBNEHHbIX rmopovcnbiTaHnA
N3 CNNUTKa
roCT
rocT
8733, TOCTP | 4\ gy 823?’55%; cP 6
54159[20], )
rapaHTnen
rpynna B
rnaopoucnbiTaHnA
TY 14-3-826-79| 20-50 | TY 14-3-826-79
10r2Ty 14-3-1577-88 | 7 14313771 50,350 [Ty 14-3-1577-88 6 [MoC|MIYe
88 70 | 70
MUHYC| MUHYC
>6 1"40 | 60
TY 14-3-1128- TY 14-3-1128-
?ggsf,mrzrom 2000; TY 14- 2000; TY 14-3P- 63 S i Ry
3P-1128-2007 1128-2007
TY 14-3P-55- TY 14-3P-55- | MuHyC
15XMTY 14-3P-55-2001 2001 50-400 2001 40 560 | - |50 M0
12X1M; 63
15X1M1drOCT 20072
15X5M; 15X5M-YFOCT | TOCT 550, ]
20072 oy A B | 20400 | TOCT 550 40 600
TY 14-3P-62- |350, 450,| TY 14-3P-62- | MuHyC
15X5M-YIOCT 20072 002 500 002 40 600 | - |50 M
TY 14-3-1652- _
20t0YTY 14-3-1652-89; | 89;TY 14-3- K 1::2:} Sié:ggf
TY 14-3-1745-90; TY 14- | 1745-90; TY ;  |mumye
3-1600-89; TY 14-3P-54- | 14-3-1600-89; | 207400 TyTl,A'j:;i?gfg’ 32 450 40
2001 TY 14-3P-54- 2001
2001
10X2M1rOCT 550 FOCTS50, | 55400 | rocT 550 He 560 | - | )0
rpynnol A, B OrpaHnyeHo
13X9MTY 14-3-457-76 |TY 14-3-457-76 TY 14-3-457-76
TY 14-3P-55- TY 14-3P-55- _ |MmHyc| MuHYyC
15ICTY 14-3P-55-2001 2001 20-400 2001 63 475 o | s
14XICTY 14-3-433- e ‘;’:_‘433' 6.500 |TY 14-3-433-78; 400 MUHYC
78:TY 14-3-251-74 TV 14.3.951.74 TY 14-3-251-74 50
30XMATY 14-3-433- _ |MuHyc
78:TY 14-3-251-74 80 450 30
20X2MATY 14-3-433-78 400 | - Mﬁ':)yc
. MUHYC
18X3M®TY 14-3-251-74 |TY 14-3-251-74| 6-200 | TY 14-3-251-74 475 | - [0 | M0
§2X3MB¢TY14'3'Z51' TY 14-3-251-74| 6-200 | TY 14-3-251-74 80 510 | - |50 | "5)°
rocT
FOCT 9940; | 50-300 - _ [MuHyc| MuHyc
08X18H10TTOCT 5632 | S ror” | 30500 994gé£1OCT 40 700 ors | o5y
TY 14-3-218-80| 10-80 | TY 14-3-218-80 610 | -
08X18H12TIOCT 5632 |TY 14-3-743-78(350-400 | TY 14-3-743-78 700 | -
rocT
FOCT 9940; | 50-300 : ]
12X18H10TTOCT 5632 | Jlrociy | 30000 | 9940:7OCT
9941
TY 14-3P-55- TY 14-3P-55-
12X18H12TrOCT 5632 2001 10-400 2001 700 | -
03X18H11MOCT 5632 | TY 14-3-1401 | 25-80 | TY 14-3-1401 450 | - M;"ggc M;"gé’c
TY 14-3-396- .
03X17H14M3rOCT 75;TY 14-3- | 10-60 TY 14-3-396-75 g
TY 14-3-1348-85; 450 | -
5632 134885, TY | 70200 |13 (2 s 1207 go
14-3-1357-85
08X17H15M3TrOCT FOCT 9940; | 50-300 roct
’ 9940; FOCT 600 | -

cConn

rNANAT nNnAA4

4N NNnN




Y0V

1YV JI441

1U-cuv

9941
10X17H13M2TIOCT
5632 700 ]
08X21H6M2TIOCT MVIHYC| MUHYC
5632 TY 14-3-1905 | 70-150 | TY 14-3-1905 10 300 - 40 40
rocTt rocTt
9940;NOCT | 50-300 9940;OCT _ [MuHyc| Munyc
08X22HBTI OCT 5632 9941;TY 14-3-| 10-200 9941; 10 300 40 40
1905 TY 14-3-1905
TY 14-3-694; TY 14-3-694; TY manvel manve
03XH28MOTIOCT 5632| TY 14-3-751; | 25-50 |14-3-751;TY 14- 400 - 192 1933/
TY 14-3-1201 3-1201
TY 14-3-318; TY 14-3-318; TY
06XH28M OT(31-943) TY 14-3-763; | 80-140 |14-3-763;TY 14- -
TY 14-3-822 3-822
TY 1320-003- i TY 1320-003- _ [MuHyc| MuHyc
XH32T 18648658-90 80-150 18648658-90 900 70 70
A nexTpoCcBapHble TPYObl MPSIMOLIOBHbIE
C13cn5MOCT 380 FOCT 10705, | 46500 | rocT 10705 |CPeAR TPYMNB, | 4 g 300 | - [manve|mumyc
rpynna B B 20 40
rOCT 10706, 450-1400| T'OCT 10706 |Cpegfbl rpynnbl B 25 12
rpynna B
Cpenbl rpynnei 16
B, kpome CYI ’
Cpeanbl rpynnbl
C13cn4-5IrOCT 380 TY 14-3-377-87|200-400 | TY 14-3-377-87 | B, kpome napa u 200 -
ropsiyei Boabl
Bce cpeabl,
TY14°2-1399-1200: 39017y 14-3-1399-95| xpowe rpynns 300 | 10
: A(a) n CYI
Ct13nc4; Ct3cnd4lOCT | T'OCT 10706, i Cpegnbl rpynnbl _ [MuHyc| Munyc
380 rpynna B 400-1400| T'OCT 10706 B. kpome YT 1,6 200 20 40
Cpeabl rpynn
20 OCT 1050 rOCT 10705, 10-500 | TOCT 10705 | A(6), b, kpome 25 300 12
rpynna B cyr
FOCT 20295, | 414 406 | roCT 20295 | CPeAs TPYyNM 400 | 10
T™In 1 b(s), B
Cpeabl rpynn
FOCT';I_ZI%295, 530-1420 A(6), B(a), b(6), -
kpome CYI
Cpeabl rpynnbl i
A(a) n CYI 200
Cpenbl rpynnebl
TY 14-3-377-99|200-400 | TY 14-3-377-99 | B, kpome napa u 350 -
ropsiyert BoOObl
Cpeanbl rpynn
K52 OCT 20295 FOCT'LFZI(3295, 114-426 | TOCT 20295 |A(6), b (a), b(6), 4 400
kpome CYI
FOCT 20295, i Cpeabl rpynnbl _ |mMnnyc| munyc
vn 3 530-1420| T'OCT 20295 A(a) u CYT 25 40 40
76, 500,
17C;17T1CTY 14-1- a.pon.~~| 700, 800, aLADA. Cpenbl rpynnbl
1921-76 TY 14-3-620-77 1000, TY 14-3-620-77 B. B. kpome CYT" 1,6 300 12
1200
Bce cpeabl,
177r1C-YTY 14-3-1138- | TY 14-3-1138- 1200 |TY 14-3-1138-82 | kpome rpynnel A 25 400 12 MUHYC| MUHYC
82 82 40 40
(@mnCyr
17M1C-YTY 14-3-1424- | TY 14-3-1424- 1000 |TY 14-3-1424-86
86 86
13M2ADTY 14-3-1424- MUHYC| MUHYC
86 60 60
. A A . Bce cpenbl,
122C; 14XI'CTY 14-3- | TY 14-3-1209 600  |TY 14-3-1209-86 | kpome rpynnsl A 16 250 MUHYC| MUHYC
1209-86 86 n CYT 40 40

09r2C; 12rCh; 13rc-X;




08IBIO; 13N 2AD;
13MN1C-X; 09rBIO;

12I2CB; 09I D B; TY 14-3-1573- . i _ [MuHyc| MuHyc
13r1CB.Y: 10r2CE: % 500-1000|TY 14-3-1573-96( Bce cpeapl 5,0 300 60 60
10Ir2dk;
10r2C»6;10r 20610
TY 14-3-1573-96
08X18H10T;10X18H10T; Boe cpeab
12X18H10T; ’ MVHYC| MUHYC
10X17H13M2TrOCT FOCT 11068 | 10-100 | FOCT 11068 |kpome rpynnbl A 25 600 - 196 | 196
(@ymCYr
5632
03X18H11;08X18H10T;
12X18H10T;
12X18H12T;
08X17H13M2T: TY 14-158-135(200-400 | TY 14-158-135 5 -
10X17H13M2TIOCT
5632
AnekTpocBapHble TPYObl CNNpanbHOWOBHbIE
Bce cpenbl
C13cn3; C1t3cn2; . i . ’ MUHYC i
C13nc2lOCT 380 TY 14-3-943-80| 200-500 | TY 14-3-943-80 | kpome rpynnbl A 1,6 200 6 30
nCyr
MUHYC
12 20
TY 14-3-954-80 ¢
4eToM Bee cpeasl, MUHYC| MUHYC
C13cn5MNOCT 380 TY 14-3-954-80(500-1400 y . KpoMe rpynnbl 2,5 (25) 300 12
TpeboBaHMii A(a) n CYT 20 20
n.2.2.10
Cpeanbl rpynnbl
10,20 OCT 1050 FOCT 3262 6-150 FOCT 3262 | B, kpome napa n 1,6 200 5
ropsiyei Boabl
20rOCT 1050 FOCT 8696, 15041400 rocT 8696 6 wanye
rpynna B >6 20
Cpeanbl rpynnbl wanvel manve
TY 14-3-684-77|500-1400| TY 14-3-684-77 | B, kpome napa u 12 40y 40y
ropsiyeit Boabl
a.ana. i a.ana. Cpeabl rpynn b, MVIHYC
TY 14-3-808-78|500-1600| TY 14-3-808-78 B. kpome YT 25 350 40
MUHYC
12 30
K42rOCT 20295 rOCT 20293, 1 500.800 | FOCT 20295 30 | - ["C
T™n?2 30
Bce cpenl, MUHYC| MUHYC
K50, K52rOCT 20295 FOCT 20295 | kpome rpynnbi 400 | 6 y y
50 60
A(a) n CYI
MUHYC| MWHYC
>0 140 | 50
Cpegnbl rpynnel MUHYC| MWHYC
A(a), CYT 300 6 40 50
09r2bTY 14-3-1363- [ TY 14-3-1363- 2 e | Cpeabl rpynn b, _ |MuHyc| MUHYyC
85 85 1400 |TY 14-3-1363-85 B. kpome YT 75 350 60 60

*) BHaYEHVE MUHUMANbHOM TeMnepaTypbl He Hxxe 0°C NpUHATO NPUMEHNUTENBHO K CBAPHbIM WBaM Tpy6onpoBoaa, CBapeHHOro 13
Tpy6 yKasaHHbIX Mapok cTanei.

Tabnuua A.2 - MokoBkuK




Bug
Homep
Jonyctumble ucnblTaHus
TexHun4eckne npuMeyYaHus
Mapka ctanm napameTpbl 1 0OMNONHN- N
TpeboBaHus K BaHHOW
aKcnnyataumm TeNnbHoe
Tabnuue
TpeboBaHue
Temne- JlaBneHue
aTypa cpenbl,
P MMa
CTEHKM,
o (krc/em ), He
6onee
Or-20 Mpynna
Cr5cn FOCT 380 KN2asELETOCT "ao | 550) | wrocT | 1.7
+400 8479-70
Or -20
Cr3cn FOCT 380 KIM.195(KM.20) FTOCT 1o 1
8479
+450
KT.195(KT1.20), Ot -30 He
20 FOCT 1050 KM.215(KM.22) rOCT| po OrbaHNyeHo 1,2,3,6,9
8479 1475 °'P
20K FOCT 5520 KM.195(KM.20) FOCT 1.9
8479
20, 22KOCT 108.030.113 OCT 108.030.113 ocT 2,6,9
’ T U 108.030.113 T
22K, 22K-Ll, 22K-B M, 22K - TY
BPBTY 108.11.543 TY302.02.092 302.02.092 9
Or -40 TY
20KA TY 05764417-013 TY 05764417-013 no 05764417- -
+475 013
2004 TY 26-0303-1532 TY 26-0303-1532 14 216553303
Mpynna
KM.245
16FC rOCT 19281 IVIOCT 1,4,9
(KM.25) FOCT 8479 8479-70
OCT
OCT 108.030.113, 108.030.113,
15IC, 16FCOCT 108.030.113 | CTO 00220227-006- CTO 4,9
2010* 00220227-
006-2010**
** [IOKYMEHT sIBNisieTCsl aBTOPCKOM pa3paboTkoii. 3a AOMNONHUTENbHOW

MHgoopMaLen obpaTuTech no ceoinke, 30ecb U fanee

no TekcTy. - Mpumey

aHWe narotoeutens 6asbl

OaHHbIX.
Ot -70 Mpynna
102 rOCT 4543 KI'I.215(I;4I'I7.§2) roct no IVIOCT (1,2,4,5,9
+475 8479-70
Or-70
KM.245
09r2C rocT 19281 (KM.25) FOCT 8479 no - - 1,4,9
+475
Or -40 Mpynna
KI.395 He
20X TOCT 4543 no IVIOCT 1
(KIM.40) TOCT 8479 1475 |orPaHnyeHo 8479
O -40
Kn.275
15XM FOCT 4543 (KM.28) FOCT 8479 no 1,2,11
+560
Ot -40
09IrCHBL, TY 05764417-013 no - -
+350
Or -60
09XIH2AB TY 05764417-013 no
+350
Mpynna
Ot -40* IVIOCT
Kr.395 He
15X5B®, 15X5M TOCT 20072 no 8479 13%, 1,2, 11
(KI1.40) FTOCT 8479 L850 |OrPaHNyeHOl Lo " e
Ix/cm
Ot -20*

ANVARIAANNT 4N0 NDON 440

NNT 4N0 NDN 440

OoCT

44




1ENTIVIWULU L 1UO.VUOU. T 1O VUl 1VO.UOV.I1 10 HU [}

+570 108.030.113

Mpynna 1Y- Ot -40* Mpynna
12MX TTOCT 20072 KIM.235(KM.24) TOCT| &o IVIOCT 1,11
8479 +450 8479

Ot -40 Ty

12XM, 15XMTY 302.02.031 TY 302.02.031 +§go 302.02.031 11

TY
10X2M1A-ATY 108.13.39 TY 108.13.39 108.13.39 10, 11

10X2MTA-A, 10X2M1A-BL, Y
10X2M1A-LTY 302.02.121 T 302.02.121 30202121 | 1011

Ot -40* CTO
no 00220227- 11
+475 006-2010

20X2MA CTO 00220227-006- | CTO 00220227-006-
2010 2010

Ot -40*
15X2M®DA-ATY 302.02.014 TY 302.02.014 o
+560

Mpynna I TY

302.02.014 10,11

Or -40 Mpynna
FOCT 25054 no IVIOCT 1
+300 25054

08X22H6T,08X21H6M2T TOCT
5632

Or -
253 oo 1,2,8
+610

12X18H9T, 12X18H10TFOCT
5632

Or
+610
Ao
+700

5(50)

Or - He

08X18H10TI OCT 5632 253 no 1
1610 |orPanmueHo

Ot
+610
Ao
+700

5(50)

okl He

10X17H13M2T F'OCT 5632 253 no 1,8
L700 |OrPaHmueHo

Ot -
03X18H11 FOCT 5632 253 no 1
+450

Or - He Mpynna
03X17H14M3 T'OCT 5632 FOCT 25054 196 no IVIOCT 1

+450 [OTPAHVNEHOL 55054

Ot -
10X17H13M3T F'OCT 5632 196 no 1,8
+600

08X17H15M3T NOCT 5632

Ot -
06XH28MOT FOCT 5632 196 oo 5(50) 1
+400

Ot -40
08X13, 12X13 TOCT 5632 o 6,4 (64) 1,7
+550

Mpumeyanusal JdonyckaeTcs NpUMEHSTb NOKOBKM rpynnbl [l 4na HeB3pbiIBOONACHbLIX cpea npu
nasnexHn meHee 0,07 MMMa (0,7 krc/cm ).2 JonyckaeTcs HapaBHe C NOKOBKaMM NMPUMEHSATb CTanbHble
ropsiyekaTaHble Konbua Ang n3rotosneHms g naHues ua ctanen mapkm 20 TY 14-1-1431 n mapok 20,
102, 15X5M, 12X18H10T TY 14-3-375.3 JonyckaeTca NpUMEHATb NPUBAPHbIE BCThIK (0 NaHLupbl 13
nokosok rpynnbl 1V-KIM.215 (KM.22) no FTOCT 8479 v ropsiyekaTaHbix Konew u3 ctanu mapkm 20

no FOCT 1050 ona temnepatypbl cTeHkU 0T MuHyc 31°C no muHyc 40°C npu ycnosuv NnpoBeaeHns
TEepMoobpaboTKU - 3aKanku 1 NOceayoLero BbICOKOro 0TRycka Uim HopManuaaumm nocne npueapkm
thnaHua K koprnycy unu natpy6bky. Mpu aTom natpybok, NprBapuBaeMblii K KOprycy, LONXEH ObiTb
naroTosneH ua ctann mapkm 16I°C (09M2C, 10IM2). Y oapHas BA3KOCTb OCHOBHOIO MeTanna - He MeHee
30 Ox/cm (3 krc-m/cm ) Ha obpasue KCU. lonyckaeTcs NpyMeHeHre 0TBETHbIX (o NaHLIEB WTYLEepOoB
13 ctanu mapku 20 B TepMoobpaboTaHHOM COCTOSIHUM Npy TeMnepaTtype cTeHKn oT MuHyc 30°C no
muHyc 40°C.4 MNMokoekn ua ctanein mapok 15IC, 16I"C, 09I2C, 102 cnenyeT ucnbiThiBaTb Ha




yOapHbI n3rnb npy TemMnepatype cTeHKM Huxe MuHyc 30°C. Y napHas BA3KOCTb - He MeHee 30
Lx/cm (3 kre'm/cm ) Ha obpasue KCU.5 [lonyckaeTcs npuMeHeHWe 3aroToBok, NoyYeHHbIX METOLOM
9NEeKTPOLWNAKOBOro nepennasa n3 ctanen mapok 20L, 10 2W TY 0251-16 [81] Ha napameTpbl,
aHanoruyHble ctansam 20 n 10IM2.6 donyckaeTcs NpUMeHsTb NOKOBKM U3 CcTann Mapku 20 ¢ TONWNHON
B MecTe cBapku He 6bonee 12 MM nNpu TeMnepaType CTEHKN He H1xe MuHyc 40° C 6e3 npoBeLeHNs
TepMuyeckoi 06paboTKm CBApHOro CoefnHeHNs.7 [Ins n3aroToBneHUs Aetanei, He nognexauwmx
csapke.8 Mpu Temnepatype cebiwe 350°C ans cpel, He Bbi3bIBAIOWMNX MEXKPUCTANUTHYIO
Koppo3uio.9 KoHTpob ynbTpassykoBbIM METOLOM NPW YCNOBUSIX, OTOBOPEHHbIX B 5.4.1,5.4.2 [8].10
[na kaxnon nnaeky onpegensetcs dpakTop

T= (3 +M,0 B+ 3,007 <100

, TAe cogepXaHne aneMeHToB - B npoueHTax.11 [nsg netanei, noaBepraowwmxcs CBapke n
UCMbITbIBAIOWMX HanpsxeHns cebiwe 0,35 [ ], MuHuManbHasa temnepatypa pasHa 0°C.

Tabnuua A.3 - CTanbHble OTANBKU



Homep

HonycTtumbie Bug ucnbiTaHuii n
TexHnyeckme npuMeYaHus
Mapka ctanm napameTpbl LOMONHYW- N
TpeboBaHus K LaHHOW
akcnnyataummu | TenbHoe TpeboBaHve
Tabnvue
Temne- Jasnexve
aTypa cpenbl,
P MMa
CTEHKM,
o (krc/cm ), He
C
6onee
F_I(_)yCL ?;7 O1-30 He Mpynna 3 TOCT 977,
200,251 TOCT 977 091- oo OrpaHMieHo TY 4112-091- 1,2
00220302 +450 00220302
351, 45N TOCT 977 3
Ot -60
20rMn CT LKBA 1 " no OCT 26-07-402 :
014-2004
+450
ST or o
20XMN TOCT 977 091- oo Mpynna 3 FOCT 977
00220302 | *°%0
Ot -40 Mpynna 3 TOCT 977,
20X5MNTOCT 977 no TY 4112-091-
+600 00220302
20X5TATY 4112091~ | 1112 | O7 40 TY 4112-091-
00220302 00220302 | +425 00220302
20X5B/TY 4112-091- on-)40
00220302 1550
r-|(-)yCL ?;7’ Ot -40 Mpynna 3 TOCT 977,
20X8BNTrOCT 977 091- oo TY 4112-091-
00220302 +600 00220302
TY 4112-091-
00220302 n ynapHas
SOXH3MTY 4112-091- TY 4112- |O7-70 BA3KOCTb Mpu
00220302 091- no TemnepaType MUHyC
00220302 | +450 70°C, ecnu
TeMmnepaTypa CTEeHKM
Huxe muHyc 30°C
12))21 g:g?h Or - Mpynna 3 TOCT 977,
’ FOCT 977 |253 no TY 4112-091-
12X18H12M3TJITOCT 600 00220302
977
10X21HBM21 TY 4112- Tyo‘;111_2' on-)4o TY 4112-091-
091-00220302 00220302 | +300 00220302
40X24H12CN TOCT Oro
FOCT 977 oo - pynna 3 FOCT 977
977
+1200
or0
25X23H7CNTOCT 977 oo
+1000

Mpumevanus1 Mpu coaepxanum yrnepona 6onee 0,25% cBapky cneayeTt NPOBOAMUTL C
npeaBapuTenbHbIM NO4OMPEBOM M NOCNELYIOWEN TepMMyeckoin obpaboTkoir.2 onyckaeTcs
NMPUMEHSTb OTNNBKW U3 YrNepoaucTbix ctanein mapok 20/1, 251 o Temnepatypbl CTEHKN MUHYC
40°C npwv ycnoBumn NpoBeAeHNsi TEPMUYECcKoit 06paboTku B pexume "Hopmanmaaumsi + oTryck"
unn "3akanka + otnyck".3 I1ns HeceapveaeMbix geTanei.

Tabnuua A.4 - KpenexHble getanu




TexHuyeckmne

JonycTtumblie napameTpsbl

Mapka ctanu HasHaveHve
TpeboBaHus aKcnnyaTaumm
IaBsneHune
Temnepatypa| cpeabl, MNa
cTeHku, °C (krc/cm ), He
6onee
Knacc npoyHocTn 5.6, 6.6, 8.8, 21, Wnunbkn,
22,23,5,6,8, 10 TOCT P 5222?[:1] Or -ggono 25(25)  |6onTbl,
52627 [21] + ik
cTn Ot -20 oo
C13cn4 TOCT 380 96.260.2043 +300 2,5 (25)
10 (100) T
10 TOCT 1050 Ot1 0 go +300 2,5 (25) I"avikn
Ot -40 no o
+450 10 (100) LWanbebl
20,25 FOCT 1050, FOCT 10702 Or -40 o 25(25)  |Lmmneki,
+425 6ONThI
10 (100) I"aiku
Ot -40 oo .
+450 LLlanbbl
30, 35,40,45TOCT 1050,OCT Ot -40 oo Wnnnbkn,
10702 +425 6ONThI
16 (160) Markn
Ot -40 oo o
+450 a6l
30X, 35X, 38XA, 40X FOCT 4543 Or -40 Ao Wbk,
+425 6ONThI
O1-40 oo _
+450 ["arkn
Ot -70 no o
+450 a6l
Ot -50 oo .
30X FOCT 4543 rocT 10495 = oo 63 (630) aiiku
Wnnnbkn
cTn Ot -70 oo ’
09r2C roCT 19281, kateropuun 7 96.260.2043 +425 16 (160) 6011Tb|,
raikm
Ot -70 no o
+450 a6l
lWnnnbkw,
10r2 FOCT 4543 Ot -70 po 60nThI,
+425 .
ravkm
O1-70 oo _
+450 LLlanbb
Wnnnbkn
cTn Ot -70 oo ’
18X2H4MA TOCT 4543 96.260.2043 +400 16 (160) 6011Tbl,
raikm
Ot -70 oo o
+450 aibbl
lWnnnbkw,
12X13,20X13, 30X13 FOCT 5632 Or -30 Ao 10(100)  [0°7Teh
+475 ranknm,
wanbbl
lWnnnbkw,
20X13 TOCT 18968 FOCT 20700|OT1 0 pno +450| He orpaHunyeHo (60nThI,
wanbbl
Ot 0 o +510 eV
Wnunbkn
10X17H13M2T, 10X17H13M3T, ’
08X17H15M3T, 26 2%;'_'20 i Or -ggono 16 (160)  [POTe"
31X19HOMBBT FOCT 5632 <00 * ranka,
warbbl
FOCT Wnunbkn,
31X19HIMBBT NOCT 5949 23304, TOCT|OT7 0 po +625| He orpaHuyeHo |60nTbl,
20700 ranku
Wnnnbkn,
NTMA N~ 7N A~ RAarme s




\VERNI VUi /v 4u VuJI1 DI,
06XH28MOT FTOCT 5632 96.260.2043 +400 16 (160) Favikn,
wanbbl
10X14T14HA4T FOCT 5632 Or 70 Ao Wnmnbka,
+500 6ONThI
07X21T7AH5 FOCT 5632 Ot -70 no
+400
Wnnnbkn,
08X15H24B4TP FOCT 5632 Or -70 no GonTe,
+600 ramku,
warbbl
Ot -40 no
07X16H6 TOCT 5949 +325 10(100)
Or -70 10 lWnnnbkw,
10X11H22T3MP TOCT 20700 FOCT 20700 +650ﬂ He orpaHuyeHo |60nThl,
ranku
cTn Ot -40 oo lWnnnbkw,
30XM, 30XMA, 35XM F'OCT 4543 26.260 2043 +450 16 (160) 6onTh!
Ot -40 oo o
+510 [Tarkn
Ot -70 oo .
+450 LLlanbbi
40X®DA FOCT 4543 FOCT 10494 OTng”o 80 (800)  |Wnunbku
cTn Ot -50 oo Wnunbkn,
25X1IM® ['OCT 20072 26.260.2043 +510 80 (800) 6oNThl
Ot -50 oo .
+540 16 (160) I"ankn
Ot -70 oo o
+540 a6l
Wnunbkn,
25X2M1®D TY 14-1-552 OT+'551OO”° 16 (160)  |6onTs,
ranku
Ot -70 oo .
+540 LLlanbbl
25X2M1d FOCT 20072 rocT 20700 ©7 5980 | e orpanmueno [MTBKY,
+540 6ONThI
Ot 0 oo +565 10 (100) [Tarkn
rOCT 10494 ©OT 5040 WrnnbKkm
+510
23X1M1D1TP, cTn OT -50 1o 16 (160) gjonn"'T”:l’K""
20X1M1d1BP FOCT 20072 26.260.2043 +565 Faviku ’
Ot -70 oo .
+565 LLlanbbl
Ot -50 10 Wnnnbkn,
FOCT 20700 A He orpaHuyeHo |6onThl,
+580 o
ranku
cTn Ot -70 oo o
15XM FOCT 4543 96.260.2043 +565 16 (160) a6l
FOCT 20700(Ot 0 no +545| He orpaHnyeHo
Wnnnbkn
cTn Ot -70 oo ’
20XH3A, 102 roCT 4543 96.960.2043 +425 16 (160) 6011Tb|,
raiku
Ot -70 oo o
+450 a6l
lWnnnbkw,
37X12H8M8M®E FOCT 5632 Or fgoﬂo 6onTh,
+ rankm
Ot1-70 oo o
+600 Waibbl
Wnnnbkn,
12X18H10T, 08X18H10T FOCT Ot1-70 oo 6ONTHI,
5632 +600 ranku,

waribbl




Wnunbkun,
cTn Ot -70 oo 6ONTHI,
45X14H14B2M I'OCT 5632 26.260.2043 +600 16 (160) ravikn,
wanbbl
Wnunbkun,
18X12BMB®P FOCT 5632 Or -40 no GonTe,
+580 rankm,
wanbbl
12X1Md FOCT 20072 FOCT 20700 OT+'§7°O”° He orpaHuueno |LUai6bi
Wnunbkun,
08X16H13M25 MOCT 5632 Or-70 no 60nTbl,
+625 o
ranku
Ot -70 no o
+650 a6l
lWnnnbkw,
XH35BT FOCT 5632 Ot -70 no 6onThl,
+650 .
ranku
Wnunbkun,
08X22H6T, 08X21H6M2T, cTn Ot -40 no 16 (160) GONThI,
14X17H2IOCT 5632 26.260.2043 +200 ranknm,
wanbbl
Ot -70 oo
+350 20 (200)

MNMpunoxxeHne b (obszaTenbHoe). PernamMeHT npoBeneHns
B 3MMHee BpeMs nycka (0OCTaHOBKW) U UCMbITAaHUW Ha
repMeTUYHOCTb TPYOOonpoBOoAOB, PACNOIOKEHHbIX Ha
OTKPbITOM BO34YyXe WU B HEeoTan/imBaeMbIxX
MOMeLLLeHNAX U 3KCNNyaTupyeMbixX Nnoa AaB/ieHNneM

Mpunoxenve b

(obsi3aTenbHoeE)

B.1 Myck (ocTaHOBKA) MK UCMbITAHWE HA TEPMETUYHOCTb B 3UMHEE BPEMS, T.€. MOBbILIEHNE
(cHUXeHuWe) naBneHus B Tpy6onpoBoae NpY MOBLIWEHNN (CHUXEHUN) TeMnepaTypbl CTEHKU
LLONXHbI OCYILECTBASITLCS B COOTBETCTBUM C FpadhnkoM Ha pucyHke b.1.

I |

- AaBneHue nycka; - aaeneHue pabouee; - MMHMMarbHas TEMMepaTypa Bo3ayxa, npw
KOTOpOW fonyckaeTcs nyck TpybonpoBoAa nofL AaBMEHVWEM ; - MUHUMAalbHAs TeMrnepartypa,
Npu KOTOPOIA CTasNb U ee CBapHbIE COeAMHEHMS fonycKaTcs Ans paboTbl Non AaBNEHUEM B

COOTBETCTBUU C TpeboBaHUAMU NpunoxeHus A, Tabnuua A.1

PucyHok B.1 - Tpagouk 3aBMCMMOCTM AaBNEHNS OT MUHUMANbHBIX TEMNEpaTyp Npu nycke

B.2 laBneHue nycka npuHMMatoT cornacHo tabnuue b.1 B 3aBnucumocTmn oT paboyero

naBnexHunsa .

Tabnuua b.1 - [laBneHue nycka B 3aBMCUMOCTM OT paboyero AaBneHus




,MMa MeHee 0,1 O10,1 00,3 Bonee 0,3
, MlMa 0,1 0,35

Mpumeudanue - - Mpw TemnepaTtype 2 =H naBnenne nycka NpUHUMAETCs PaBHLIM paboyemy
LaBNEHUIO .

JoctuxeHve naeneHnin 1 cnegyeT OCyWeCTBASATb NOCTENeHHOo, no 0,25 nnn 0,25 B TeyeHne
yaca ¢ 15-MMHYTHbIMUK BblAepXKamu AaeneHnii Ha ctyneHsx 0,25 (0,25);0,5 (0,5); 0,75 (0,75),
€CNV HeT APYrux yKkasaHuii B NPOEKTHOW LOKYMEHTaLMN.

B.3 BenuunHbl Temnepatyp v npuHumaioT no Tabnuue 5.2 B 3aBUCMMOCTY OT MapKu cTanei.

Tabnuua b.2 - OnpeneneHve TemnepaTtyp ¥ B 3aBMCUMOCTU OT MAPKM CTanm

MuHumanbHas
MUHUMANBHASE Temnepartypa Jlonyckaemasi cpenHasa TemnepaTypa
Mapka cranm TeMnepaTypa P Hambonee Xo0noAHOW NATUAHEBKM C
Boanyxa . °C TpyGonposoaa obecneyeHHocTblo 0,92 B palioHe
yxa Py opC ’ pacnonoxexus Tpybonposona
Ct3cn4,
glgpﬁi“ MuHyc 40 MuwuHyc 20 He Huxe muHyc 40°C
C13cn5
10, 20 Muwunyc 30
10r2,15rc Mwunyc 60 Mwunyc 40 He pernameHTnpyeTca
09rac MuHyc 60
15XM,
12X1M D,
15X1M1®P un Mwnyc 40 0 He Huxe mMunHyc 40°C
Bce Cr-Mo
cranu
20104 Mwunyc 40 He pernameHTnpyeTcs
08X22H6T,
08X21H6M2T Muryc 60
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CkopocTb noabema (CHUXEHWs) TeMmnepaTypbl A0NXHa 6biTb He 6onee 30°C B 1 4, ecnu HeT
OpYrvx ykasaHuii B TEXHUYECKOM JOKYMEHTaLUN.

MpunoxeHne B (pekomeHoyemoe). PacyeTHO-
3KCMepUMEHTaJIbHble MeTOoAbl U CpeacTBa 3allnThl
TpybonpoBoaa oT BubpaLumn

Mpunoxexve B
(pekomeHayemoe)

B.1 TexHMyeckue peLLeHUs1 MO CHUXEHUIO Nybcauum NoToka, Bubpauumn Tpy6onposoaa
1 BUOpo3aLumTe oKpyXawLmx 06 beKToB

Brbpaumio CHUXAT YMEHbLEHWEM UMW CHATUEM BO3MYLLAIOWMX BO3AENACTBWIA. [Mpy 3TOM
Heob6X0aUMO B NepBYIO 04ePefb YCTPaHUTb Pe30HaHCHbIe KonebaHus My nbCupyoLWero noToka
M OTCTPOMTb OT BO3MOXXHOrO COBMaLeHNs pe30HAHChI MOTOKA Y MEXaHUYECKON CUCTEMBI.

npl/lMeHFHOT cnenywouwne crnocobbl OTCTpOVIKVI CUCTEMbI OT P€30HaHCHbIX konebaHuii rasa:

a) N3MEeHEeHne ONnH N AnamMeTpoB y4acTKoB pr6OI'IpOBOD,HOI7I CUCTEeMbl, eC/in 3TO AonyckaeTtcs
KOMMOHOBKOW CUCTEMbI;

6) ycTaHoBKa nnadyparm, KoTopble paccenBatoT aHepruto konebaHuii raza n M3MeHsoT
aMnAnTyAHO-4aCTOTHbIA CNekTp rasa B TpybonpoBoaHoi cucteme. OpreHTUPOBOYHO AnamMeTp
pactoykm anadgparm coctaenget 0,50. OnTumanbHbIi AuameTp pacToyku guadpparmsl d,
obecneunBaiowwmnii 3¢h HEKTUBHOE raweHne nyabcauun, 4ns 04HOMa3HbIX NOTOKOB MOXET ObITb
onpeneneH no popmyne



el LMK
d =D R gy

roe -cpenHsisi CKopocTb rasa B Tpybonposoje, M/c;
C - ckopoCTb 3ByKa B rase, M/c.
[na nByxdasHbix NOTOKOB 3TOT AnameTp

d = DiLseH

,(B.2)
roe -KoauUMEHT rMAPaBANYECKOro CONPOTUBNEHNS Anadpparmbl;

B) ycTaHoBKa BypepHbIX EMKOCTEN C LENbIO YMEHbLWEHNS aMNAUTY bl Nyfbcauuy AaBNeHNs 3a
CYET paccenBaHus aHeprum, 3atTpaynsaeMoi Ha Bo36yxaeHve Macchl rasa B o6beme
6ychepHoIn eMKOCTM, 1 UBMEHEHNS CriekTpa CoBCTBEHHbIX YacToT konebaHuii. ns Hanbonee
3P PEKTMBHOTIO raweHnst konebanuii 6ydpepHyio eMKOCTb YCTaHABANBAKT HEMOCPELCTBEHHO Y
UCTOYHVKA BO36YXaeHMs KonebaHuii (LMNnMHIOpP KoMnpeccopa). Ha Heckonbko LunuHapoB
O[HOW CTYyMNeHM LienecoobpasHo ycTaHaBnneaTtb 06LLy0 EMKOCTb;

r) yCTaHOBKa aKyCTUYECKMX (OUIbTPOB B TEX CyYasiX, KOraa BO3HMKAET He0OX0AUMOCTb B
3HaUNTENBHOM CHUXEHUM konebaHwii, a Tpebytowmecs Ans a10ro rabaputHble pasmepsbl
6ychepHOI EMKOCTY NPEBBILAIOT AOMYCTUMBIE MO YCNIOBUSIM KOMMOHOBKW. AKYCTUYECKMIA
PUNbTP XapakTepuayeTcs YeTKUM LUCKPETHLIM CMEKTPOM NMOOC NPOMYCKaHWs 1 raleHus!
yacToT KonebaHwi rasa;

L) UBMEHEHWE TEMNEPATYPLI U AABNEHNS HArHETaHNs KOMNPECCOopPa, CNN 3TO BO3MOXHO MO
TexHonoruv pabotel. OT 3TVX NapamMeTPOB 3aBUCST BENIUYMHbBI MNOTHOCTU MPOAYKTA U CKOPOCTH
3ByKa, BNUSIIOLME HA YACTOTHbI CNEKTP CUCTEMBI;

€) UHTEePEPEHLMOHHBIN cnocob raweHus NynbcaLmii, KOTOPbI 3 PEKTIBEH B OHEHD Y3KOW
nonoce 4actoT konebaHuii. TOT cnocob NpeaycMaTpmBaeT NPUMEHEHWE CrieLnanbHbIX
OTBETBNEHWIA UNW NETENb, ANUHY KOTOPLIX NOABMPAIOT PaBHOW HEYETHOMY YMCITY MOMYBOJIH;

X) coyeTaHue B 04HOV TpybonpoBOAHOM CUCTEME PA3/INYHBIX CMIOCOBOB raweHns nynbcauuii.
Tak, BO3MOXHa yCTaHOBKa Auadpparm Ha BXO4e B EMKOCTb UMM Ha BbIXxO4e M3 eMKocTu. [pu
3TOM pa3Mepbl EMKOCTM MOTyT BbiTb YMEHbLWEHbI NPUMEPHO Ha 30% MO CpaBHEHMIO C EMKOCTbIO
6e3 nnadparmbl. lonoaHUTENbHbIE NOTEPU AABNEHWS NPY YCTAHOBKE AnadpparMbl MeHbLLE,
YyeM LOMONHUTE bHbIE MOTEPY NPU PE30HAHCHBLIX KoNnebaHusx.

MocnenoBaTenbHOCTb NPOBEAEHNS OTCTPOWKM OT PE30HAHCHbIX KonebaHwuit, a Takxe
CHUXeHWs KonebaHwii faBneHus rasa npencrasnseTt cobov NTepaUnoHHbIA NPOLEeCC BHECEHUS
U3MEHEHUII B KOHCTPYKLMIO TPYBONPOBOLHOM CMCTEMBI C NOCNELYIOWe NPOBEPKOIA

3P PEKTUBHOCTU UBMEHEHUIA PACYETOM MO CreLmManbHbIM NPorpaMMa.

B.2 CHuXeHue BMGpauum 1 BU6po3aLumTa oKpyXaroLumx 06bekToB

B.2.1 B Tpy6onpoBoaHbix 06Bsi3kax NOPLWHEBbIX MALMH MakCMaibHas SHEPrus NPUXoaNTCS Ha
HU3WWe rapMoHMKK. PacyeTbl 4ONYCTUMO NPOBOAUTb NO HECKONbKUM NepBbIM (A0 3-5)
COB6CTBEHHbBIM YacTOTaM KaXkAoro nposieTa 1 OCyWeCcTBASATb OTCTPONKY MO 3TUM 3HAYEHUSIM.

Lnsi ycTpaHeHUsi MexaHW4eckmnx pe3oHaHCOB NPOBOAST KOPPEKTUPOBKY TPYOONPOBOLHON
CUCTEMBI.

CnekTp coBCTBEHHbIX YACTOT NI0H6O MEXAHNYECKO CUCTEMbI 3aBUCUT OT ee 06 beMHO-
KOHCTPYKTMBHbIX PELUEeHWIA, yCNOBUIA 3aKPENNEHNS N MHEPLIMOHHO-XECTKOCTHBIX MapamMeTpoB.
Lns Tpy6onpoBOAHBLIX CUCTEM TaKUMK NapameTpamm SBASIOTCA:

1 - uACnO yYaCTKOB, PACMONOXEHHBIX MEXAY ONopamMu, X KOHPUrypaums;

2 - HanU4ne cocpPenoTOYEHHBIX MACC 1 UX BENTMYMHA;

3 - ycrnosusi onupaHus;

4 - ynpyrue onopbl N X XapakTEePUCTUKN XECTKOCTH;
5 - N'HEPUMOHHO-XECTKOCTHbIE NAapaMeTpbl y4acTKOB.

COCpeJJ.OTO‘-IeHHbIe MaccCbl yBenM4YMBaOT MHEPLMOHHbIE XapakKTepPUCTUKN N CHUXKAIOT 3HA4YEeHNA



COOCTBEHHbIX YaCTOT. |_|paKTI/Il-IeCKI/I NOHMXEHNEe 3HaYeHUs COBCTBEHHOM YacTOTbl COCOO0OM
BK/TlO4YeHnsa ,ElOI'IOﬂHI/ITeﬂbHOVI mMaccbl MOXeT BblTb SC*)CpeKTVIBHbIM npwu BennynHe Macchbl,
COM3MEpPUMON C Maccoi yyacTka.

B peanbHbIX CUCTeMax CoCpeaoTOYEeHHble MacCbl KOHE4YHbIX pa3MepoB yBETMYMBAKOT XECTKOCTb
cucTeMmbl. B 6onblumnHcTBE cny4daes B pealibHbIX pr60|’IpOBOJJ,HbIX cucTtemMax cocpenoTo4YeHHble

MaccCbl UMEIT CaMOCTOSATENbHbIE ONMOPbI U MOTYT pacCMaTpuBaTbCA Kak pasnenntenn CUCTembl

Ha He3aBuCUMble, C XXeCTKUMU 3aJeNNlkaMu B ToYKax npnucoennHeHmns macc.

YX€eCTO4YeHME CUCTEMBI BKITHOYEHUEM LOMONHUTENBHON MACChl - 0aKTOP KOHCTPYKTUBHOIO
YBENUYEHUS1 COBCTBEHHOM YacTOThl. BnnsiHMe Mace B KaX4OM KOHKPETHOM CllyYae MOXeT BbiTb
MOJTyYeHO TONbKO PacyeToM BCei CUCTEMbI B LIENIOM.

B.2.2 Cob6cTBEHHbIE YacTOThl TPYOONPOBOAA 3aBUCAT OT YCNOBUIA 3aKPEMNNEHNS €r0 KOHLEBBIX U
MPOMEXYTOYHbIX Y4aCTKOB. [pU NPUMEHEHNMN CKONb3SMX OAHOCTOPOHHIX OMOP HE0BX0OMMO
npenBapuTeNbHO NMPOBECTM PacyeT Ha CTATUYECKYHO NMPOYHOCTL M YOEOUTLCS B TOM, YTO
COOTBETCTBYIOWWE OAHOCTOPOHHME CBSA3U 3aMKHYThle. [py 0TKNOYEHUW 0L HOCTOPOHHEN
onopbl (B Cnyyae pasoMKHYTOMN CBSA3M) B UCXO4HBIX OAHHbIX LNs pacyeTa COBCTBEHHbIX YacToOT
NPYHMMAIOT CYMMapHyto LAVHY NponeTa MeXxay LBYMS COCELHUMMW Oropamm, YT0 MOXET
CYILECTBEHHO CHU3NTb 3Ha4YeHNe COOCTBEHHON (NapumanbHOM) 4acToThl yyacTka.

LlenecoobpasHocTb NPUMEHEHNS yPYTiX ONOP ONPEAENSIOT No pedynbTaTam pacyeTa.
Ynpyrvie onopel, yMeHblas 3KBUBANEHTHYIO XECTKOCTb BCEW CUCTEMbI, CHUXAIOT HUXHIOK
rpaHuLy 4YacTOTHOrO AnanasoHa yd4acTka U cUcTeMbl. NpruMeHeHue Ux agp ek TUBHO MpK
OTCTPOIKE OT PE30HAHCA B CTOPOHY YMEHbLEHMUS 3HAYEHN COBCTBEHHBIX 4acToT.

B.2.3 Heob6x0aMMOCTb OTCTPOVKY TPyBONpPOBOAHOM CUCTEMbI OT PE30HAHCOB OMNPELENsOT Mo
KaX oMy 13 MOTEHUMANbHO BO3MOXHbIX MEXaHU3MOB BO36YXAeHuWs B1bpaumm cornacHo 9.4.

Jlns BbIBOAA CMCTEMBI 32 NPeLefbl pe30HaHca LOCTaTOYHO U3MEHUTb ANMHY yyacTka Ha 15%-
20%. CnepnyeT BHa4ane NnpoBoAMTb KOPPEKTMPOBKY B CTOPOHY YBEIMYEHMS , T.€. COKpaALLEHMS
ONvHbl NnponeTa. [Npy Kax,A0M BHOBb NMPUHSATOM 3HA4YEHUW AMHbI NPOneTa NpoBEPSIOT YCNOBUS
cornacHo 9.4 no BceM BO3MyLLAKOWMM YacToTaM. B cnyyae BbiBO4a CUCTEMBI U3 30HbI OLHOMO U
BXOZa B 30HY LpYroro pe3oHaHca CMCTEMY KOPPEKTUPYIOT MO HOBOMY PE30HAHCHOMY PEXUMY.
Mpun HEBO3MOXHOCTU KOPPEKTUPOBKU B CTOPOHY YBENNYEHNS KOPPEKTUPOBKY NPOBOASAT
YMEHbLEHUEM , T.€. YANMHEHNEM yyacTKa, ONPeLeNsoWero .

B.2.4 MNpwu orpaHn4eHn BO3MOXHOCTEN BapbUPOBaHUS ANMHON NponeTa OTCTPOWKY CUCTEMBI
0T pe3oHaHca NPoBOASIT BEIBOPOM TuMna onop v Nof60poM X XeCcTKoCTU. ViameHeHue
pacnofioXeHus cocpefoTOYEHHbIX MacC 3a4aeTCa pacyeTYMKOM TONbKO NPWU HaNNyYun B
crUcTeMe cocpenoToYeHHbIX Macc. [pu nx oTCyTCTBUM CneumanbHO BBOAUTb COCPENOTOYEHHbIE
OONONHUTENbHbIE MACChl AN U3MEHEHWNS CMEKTPa YacToT cnenyeT TONbKO npu
HEBO3MOXHOCTV MPUMEHEHWSI APYruX crnocob0B OTCTPOVKM OT pe3oHaHca.

B.2.5 MNpu HeadpgpekTMBHOCTM cnocoboB, N3noXeHHbIX B B.2.1-B.2.4, Heo6Xx0ANUMO U3MEHNTD
reoMeTpuio cucTemel, obecrneyms ceobony Bapualum , MakcMMmanbHoO CnpsiMmMB Tpaccy, no
BO3MOXXHOCTU U3beras NUWHMx noBopoToB. Mpu 3ToM cnocobe HeobxoAMMO NPoBeLEHNE
MOBEPOYHbIX pacyeToB TpybonpoBoaa Ha MPOYHOCTb 1 XXECTKOCTb.

Mpwr He3ah PEKTUBHOCTU CNOCOOOB, M3NOXEHHBIX B B.2.1-B.2.5, M3MeHeHMe NHEPUMOHHO-
XECTKOCTHbIX MapaMeTpoB Tpybonposoaa obecneumBaloT BapbyPOBaHNEM AMaMeTpa
Tpybonposoaa.

Mpwv HanMuUM cneumanbHbIX MHEPLMOHHO-XECTKOCTHbIX racuTesneil, aHTuBMGpaTopoB, NCXOAs
3 9KOHOMMYECKOI U TEXHNYECKO LieniecoobpasHOCTU UX MPUMEHEHNS, MPOCHMTHIBAIOT
BapraHTbl YaCTOTHbIX CMIEKTPOB CUCTEMbI C racUTENSIMU, 1 MO chopmam konebaHuil JatT OLEHKY
nX 30 PEKTUBHOCTML.

KoppekTnpoBKy TpybonpoBoaHO CUCTEMbI ANS YCTPAHEHUS MEXaHNYECKOro pe3oHaHca
NPOBOLAT A5 KAXA0ro MexaHnmama Bo30yxAeHusi konebaHuii He MeHee YeM Mo NATy
rapMOHVKaM 1 Mo Yncny coOBCTBEHHbIX YacTOT KonebaHuii CUCTEMbI UITN MO YA BOEHHOMY
3HAYEHMIO YNCNa y4acTKOB CUCTEMBI.

B.3 MHCprMeHTaHbHoe obcnepoBaHue n MOHUTOPUHT pr60I1POBOJJ,HbIX CUCTEeM n
HarHetaTe/ibHbIX MalUMH Npu Nycke un aKkcnayartauum

B.3.1 UHCcTpyMeHTanbHble o6cneposaHus Bubpauum
B.3.1.1 Llenamun obcnenosaHmnsa SBnsaoTCA:

- U3MepeHne ypoBHe BMbpaLmm TpybonpoBoOaOB, CPABHEHUE KX C fOMycKaeMbiMu (CM. B.4.2);



-onpeneneHmne cteneHn onacHoOCTn BVI6paLlI/II/I;

- aHann3 CnekTpoB Bm6pau,|/||/|, OnarHoOCTuKa 4aCToTHbIX CEKTPOB BVI6pOBO3MyLI.I,eHI/II7I n nx
MHTEHCUBHOCTMW;

- OLlEHKa ypoBHe B1Ubpaumm 3/1eMEeHTOB HarHeTaTeNnbHbIX MawuH (Tabnuubl B.3-B.9) kak
MCTOYHVKOB BMBpaLmu;

- NI3BMepeHne ypOBHeVI nynbcauuvn gaBneHnsa, cpaBHeHne nx ¢ nonyckaembiMu, onpeneneHmne
HeoBX04MMOCTM NX CHUXEHNS;

- onpefeneHne Heo6Xxo4MMOCTY BUEPO3ALUMNTbI OKPY KatoWmnX 06 bEKTOB;

- COCTaB/IEHME 3aK0YeHNs 0 He0BX04MMOCT M NEPUMOLNYECKOrO UM MOCTOSIHHOIO
MOHWUTOpPWHra Bubpaumm Tpy6onpoBOLOB N HArHETATENbHbBIX MALUMH.

B.3.1.2 ViaMepeHus Bnbpaumy BoINONHSIOT B CNENYIOWEM Nopsake:

M3mepeHne B KaX40M HAMEYEHHOM CEYEHUM NPOBOASAT MO TPeM ocaMm. MNpuHMMatoT cnegyowme
HanpaBneHns ocen:

- Y- no ocu Bana MalvHbI;

- X - B ropM3oHTanbHOW NIOCKOCTW;

- Z - HopManbHO K nnockocTn XY.

HanpasneHue Y BbloepXmBatoT N0 BCEM Tpacce AN KaxX40ro yyactka.
Toukn namepeHmns:

- HarHeTaTeNbHas MaWWHa - TOPLbl ULMANHAPOB, HAarHeTaTeNbHble NaTpyobku, PyHIoaMeHTHble
60nThl;

- onopbl Tpy6onpoBoAa;

- cepenvHa Kaxaoro nponeTta Mexay onopamu, npy Hannyum B NponeTe Mexay onopamm
OTBO/MOB - HA KOHLIAX 0TBOJA.

OnpenensitoT YacTOTHbI CrekTp BUubpaumn. MiamepsioT paamaxu BubponepemMelleHui:
- 06WKiA (CyMMapHbIii) yPOBEHb;

- ANA KaxXO0on 4aCTOTHOW COCTaBnsoWen cnekTpa.

Bo BpeMsi uamepeHuii pUKCUpyoT peXnM HarpyXxeHusl Tpybonposoaa:

- COCTaB nepekaymsaemom cpenbl;

- TeMnepartypa Ha KaX oM yyacTtke;

- NaBfeHue;

- NPON3BOANTENBHOCTb;

- BpeMs 1 farta npoBefeHns UsMepeHuii.

Mpy MEHSIIOWMXCA PeXMMax aKcnnyaTaummn TpedbytoTcst nsmepeHns Ha 3-4 pexunmax
NPOV3BOANTENBHOCTU. Pe3ynbTaTthl UIAMEPEHUIA NPOTOKONMPYIOTCS C YKa3aHUeEM
NCNONHNTENEN.

B.3.2 MOHUTOPUHI cUCTEMbI

B.3.2.1 Bui MOHMTOPUHTra (MEPUOANYECKIIA NN NMOCTOSIHHBINA) BUOGpaummn TpybonpoBOAHbIX
CMCTEM onpenensieTcs MPOEKTHOW AOKYMEHTaumnen nnmn HasHavyaeTcs no pesynbtaTam
MHCTPYMEHTalbHbIX 06CneaoBaHuii.

Mpwn neproanyeckoM MOHUTOPWHIe BbINONHSI0TCS Bce TpebosaHus B.3.1. MNepuoanyHocTs
M3MepeHNin BUBpaLIMM Npu ONOPHbBIX YPOBHSIX HE Bbile 2 (CornacHo B.4.2) HasHavatoT He pexe
OJ[IHOrO pasa B MecsiL; NpU 3HaYeHMsX BuOpaLmu, NpMbnxatolmxcs K 3-My YPOBHIO - He pexe
onHoro pasa B Hezenwo. [Mpu ctabunusaumm Bubpaumm okono 3-ro ypoBHs B TedeHue 4
n3mepeHuin (1 mecsil) AONYyCTUMO YBENMYNTb NEPUOANYHOCTL A0 OOHOMO MecsLa.

Mpw Bo3pacTaHun ypoBHS ¢ 3-ro A0 4-ro Heo6X0AMM eXeOHEBHbI MOHUTOPWHT, a NpK
LOCTUXEHUN CpeaHUX 3HaYeHnn pasmaxa Bubpauun B nonoce 3-ro-4-ro yposHei TpebyeTtcs



CpOYHas OCTaHOBKA N PEKOHCTPYKLMS CUCTEMbI.
B.3.2.2 Npu cTaunoHapHOM MOHUTOPUHIE NpeaycMaTpusaeTcs:

- Ha HarHeTaTeNbHbIX MalMHAX - HE MeHee OAHOW ToYku pukcauum (no X, Y, 2);
- Ha TPyBONPOBOAHBIX CUCTEMAX - HE MEHEE YEM B TPEX TOYKAX MO Tpacce.

JonyckaeTcs dovkcauus ypoBHel Bubpaummn ans Kaxaoi ToUKM No 0LHOMY UK LBYM
Hanbonee BNOPOONACHLIM HAMPaBIEHUSIM.

Mo makcnmanbHbiM YPOBHSAM Bmépaumm N3 BCeX HaMe4YeHHbIX TOYeK Mo Tpacce 1 KoopanHatam
BbI6VIpaIOT He MeHee OBYyX O BKIKYEeHNA CurHanndaunm n0oCctnxeHmsa aBale|7|Horo YPOBHA.

B.4 HopmuposaHue nynbcaumm notoka v Bubpaumm Tpy6onposonos
B.4.1 NMynbcaunsa notoka npoaykrta

HepaBHOMEPHOCTb MOTOKa OrpaHMYMBaloT B 3aBUCUMOCTY OT paboyero aaeneHus (Tabnuua
B.1).

Tabnuua B.1 - OrpaHnyeHnsi HepaBHOMEPHOCTY Ny Nbcauuny NoToka

, MIMa Cs. 0,5 oo 1,0(Cs. 1,0 oo 2,0/Cs. 2,0 no 5,0 Cs.5,0
,% |4-8] OT14p06 Or3nm05 Or2p04 [Ot2n003

Jlnsa BcacbiBatowWwmx AnMHUA HedpTAHOro rasa gonyckaetcs 6onbliee 3Ha4YeHne nynbcauun
naBneHuns.

B.4.2 Bubpauum Tpy6onpoBonoB

Nx HopMupytoT No amnimTy e BUbponepeMeLleHnii B 3aBUCMMOCTH OT 4acTOThl BUGpaLmu.
PaanuyatoT 4eTbipe OnopHbIX YPOBHS BUOpaLMK:

- pacyeTHbI NPU NPOEKTUPOBaHUN;

- [lonycKaeMblii Npu aKcniyaTauuu;

- Tpebytowwmii NCNpaBeHus, PEKOHCTPYKLIMN CUCTEMbI;

- YPOBEHb MOSIBNEHUS aBaPWIAHBIX CUTYaLMiA.

B Tabnuue B.2 naHbl AWCKpPETHbIE 3HAYEHUs! AoNyckaeMblx 3HaYeHwWii Bubpaumm
Tpy60MNpoBOLOB ANsi PUKCUPOBAHHbIX YaCTOT.

Tabnuua B.2 - [lonyckaeMble 3HaYeHns amnnuTty subpaumm TpybonpoBoLoB , MKM

YpoBeHb YacTtora, U

2 4 | 6|8 (10{20|30(40|50|60
120 |{115{100|90 (85 |60 |50 (45|40 |35
250 [ 230 |200|180(165(120|95 (85 | 75|70
500 | 450 [400{360|330[{230{180|145(135|130
1250(1100[950|800(750(500[420|350({320|300

Alw|n|=

CoOTBETCTBEHHO B AnanasoHax ypoBHS:

1-2 - yIOBNeTBOPUTENbHOE COCTOSIHME TPYyBONpPOBOAOB;

2-3 - ponyckaeMoe 3Ha4yeHue, KOHTPOb;

3-4 - NOBbIWEHHbI KOHTPOJb, BO3MOXHbI 0TKa3bl, HEOOX0AUMbI UCMPAB/IEHNE, PEKOHCTPYKLNS;
Bblle 4 - 9KCTPEHHOE ncnpasneHve.

MpakTuyeckn ans 6onbWNHCTBA TPYHONPOBOLHBIX 0OBA30K HACOCOB U KOMMPECCOPOB I NaBHbIE
aMnanTyAHbIE COCTaBNSAWYME NPOLECCOB BUBpaLMy onpeLeneHbl C LMana3oHoM YacToT 4o 60
u.

Mpu MOHUTOPWHIEe BUBPOCOCTOSAHMS TPYOONPOBOLOB B YCNOBUAX SKCMyaTaLmm ¢ Lenbio
OLIEHKM 1 BbISIBNEHWSI MPUYMH NOBbIWEHHBIX YPOBHEN BUbpaummn Heo6xoAnMo UMEThb, Kpome
YpOBHEW Nynbcauny AaBneHus, nHpopmaumio 06 ypoBHsix BUGpaLmMm KOMIPECCOPOB, HACOCOB,
oyHOAMEHTOB 1 T.M.



OueHKy BUOPALMOHHOIO COCTOSIHMSI HACOCOB M KOMIMPECCOPOB, 32 UCK/TIOYEHVEM MOPLIHEBbIX
MalLVH C HOMMHabHOW ckopocTbio oT 120 fo 15000 MyH , NPOBOLOAT MO CPEAHUM
KBaLpaTWYHbIM 3HAYEHUSM BUOPOCKOPOCTU, MM/C, M BUOpONEPEMELLEHWIA, MKM, B COOTBETCTBUM
¢ [22]. B ocTanbHbIx cnyyasx, He NPeayCMOTPEHHbIX B yKa3aHHbIX cTaHgapTax, Ans OLueHKu
B1OpaLMKM UCMONb3YIOT NprBoAUMbIE fanee (Tabnuubl B.3-B.10) gonycTuMble aMnnuTynbl
B1OpaLMM y3NOB 1 9NEMEHTOB HArHETaTE IbHbIX MALLMWH.

Tabnuua B.3 - Hacocsl

Yactorta BpaweHus sana, 'y 12,5-16,5|16,5-25|25-50|>50
Jonyctumas amnnutyna subpaumm , Mmkm[120| 100 80 60 |50

Tabnvua B.4 - DyHaameHTbl NOPLIHEBbIX MALIMH

YacToTa konebaHwii, 'y 3,5-8|8-25|25-50
Jonyctumas amnnutyna subpaumu , Mmkm|400( 200 [100| 50

Tabnuua B.5 - DyHaameHTbl 3N1eKTpoLBUraTenei

YactoTa konebaHnwi, I, 8-12,5(>12,5
Jonyctumas amnnutygna snbpaumu , Mmkm|200[ 150 | 100

Tabnuua B.6 - ®yHaameHThl Typboarperatos

YacToTa konebanwit, Ny 25-50|>50
Jonyctumas amnnutyna subpaumm , Mkm|100| 70 |40

Tabnuua B.7 - UunuHapsl u MeXCcTyneHYaTble annapathbl NOpLHEBbIX MaWWH

YactoTa konebaHnui, I, >10
Jonyctumas amnnutyna subpaumm , Mkm|250({200

Tabnvua B.8 - MogwunHuky Typboarperatos

YacToTa konebanwit, Ny 25-50/50-80(80-135|>135
Jonyctumas amnnutyna subpaumm , mkm| 95 | 20 13 |15

Tabnuua B.9 - MofwunHuky anekTpoasuraTenei

YacToTa konebanwit, Ny 12,5-16,5|16,5-25|25-50
Jonyctumas amnnutyna subpaumu , Mkm|80| 65 50 25

Tabnuua B.10 - Paboyee MecTo MawunHUcTa

YactoTa konebaHwi, I, 3-5(5-8|8-15|15-30[>30
Jonyctumas amnnutyna snbpaumm , Mkm|300[200|75| 25| 15 | 5

MNpunoxxeHne I (obs3aTenbHoE)

Tabnuua I".1 - Mpenensl npyMeHeHns, BUAbl 0653aTeNbHbIX UCNBITAHWA U KOHTPONS CTanu Ans
dnaHueB, NMH3, NPOKNaAokK 1 KpenexHolx getanen ang nasnexHms cebiwe 10 MlMa (100 krc/cm )



Mapka ctanu, TexHuyeckne|HanmeHoBaHne Obsi3aTenbHble
MpenenbHble napameTpbl KoHTponb
craHgapt unn TY | TpeboBaHus netanu UcnblITaHus
LaeneHue Hewe-
Temnepatypa Tedek-|Tannm-
HOMUHanNbHOE,
cTeHkn, °C, fIKCU[HB| Tocko- [4eckune
MTMa (krc/cm ),
He Bonee nns | BKo-
He 6onee
YeHus
Ot -40 no
20rOCT 1050 FOCT 10493  JluHabl 1200 32 (320) [ I +
OCT 26-01- | TMpoknagkwn Ot -40 no
08, 10FOCT 1050 49-82 METANTAYECKIG 4250 32 (320) -+ |+ + +
35,40, 45TOCT 1050 | FOCT 9399 |  ®nanup OT+';(())O’1° 32320) |l + | 4| + :
roct Ot -50 oo
30XIOCT 4543 9399; TOCT | naHupl, raiku A 63 (630) + |+ + -
+200
10495
35X, 38XA, 40X TOCT Ot -50 no
4543 FOCT 9399 ® naHubl +400 80 (800) + |+ + -
rocT10404| wommekn | O 9080 | 63(630) |elelels + |+ | + i
+200
. Ot -50 no
FOCT 10495  laiiku 400 80 (800) |+|+|+|-| + | +]| - -
40XDAIOCT 4543 |TOCT 10494 Wnunbkn He+HH + |+ + -
14XICrOCT 19281 [FOCT 10493|  JiuHabi OT+'25(§’0”° 63 (630) |#+lel-| + [+ + +
Ot -50 no
15XMIOCT 4543 400 40 (400) N +
OCT 26-01- Ot -40 no
15XMIOCT 4543 49-82 Mpoknankn +350 32 (320) -1+ |+ + +
30XMAFOCT 4543  |[FOCT 10494|  Lnunbku OTjé’O“O 80 (800) N I -
FOCT 10495  Taiiku 015080 | 400 1000) [elsl-| + [+] - -
+510
Ot -50 mo
FOCT 9399 ® naHubl +400 80 (800)  [+|+H++ + |+ + -
FOCT 10493 JTnH3bI H+H- + |+ + +
35XMIOCT 4543 |[FOCT 10494|  Linunbku OTjé)O“O 80 (800) |+l + [+ + -
FOCT 10495  Taitkn 015080 | 400 1000) elel-| + [+] - -
+510
Ot -50 no
FOCT 9399 ®d naHupl +400 80 (800) + |+ + -
25X1M®IOCT 20072|FOCT 10494|  LWnunbku OT+'55100“° 100 (1000) P I -
FOCT 10495|  [aiiku Or -50 no ool + [+] - -
+510
FOCT 9399 d naHupl Or -50 o Ha+HH + |+ + -
+510
25X2M1dIrOCT Ot -50 mo
20072 FOCT 10494 Wnunekn +510 H+HH + |+ + +
rOCT 9399 ® nanupl Or-50 no + |+ + +
+510
18X3MBIOCT 20072 [FOCT 10493|  INMukabl OT+§100“° 4 A A +
20X3MB®IOCT Ot -50 oo
50072 FOCT 9399 ® naHupl +510 HH+H+H + |+ + -
20X3MB®IrOCT Ot -50 no
20072 FOCT 10493 JTnH3bI +510 Ha+-| + | + + +
12X18H10T FOCT Ot -50 mo
5632 FOCT 10493 JTInH3bI +400 40 (400)  |++|+H-| + | + + +
OCT 26-01- | TMpoknanku Ot -40 no
49-82  |veTannuueckve|  +350 32 (320) T * *
10X17H13MS3T, OT -50 10
08X17H15M3TIOCT |FOCT 10493 NnH3bI A 40 (400)  [+|H+-| + |+ + +

s ANN




5632

+4Uuv

OCT 26-01- | TMpoknanku Ot -40 no
49-82 meTannnyeckune +350 32(320)
XH35BTFOCT 5632 |[FOCT 10494|  LUnunbku OT+§500”° 40 (400)
o Ot -50 oo
TOCT 10495 ["ankun +600
XH35BTFOCT 5632 | FOCT 9399 |  ®namue OT+'55fO“°
45X14H14B2MIOCT Ot -70 no
5632 FOCT 10494 Wnunnbkn +600
FOCT 10495 eV
Ot -50 oo
FOCT 9399 ® naHupl +540
08X15H24B4TPIOCT Ot -270 oo
5632 FOCT 10494 Wnunnbkn +600
. Ot -270 oo
TOCT 10495 eV 4600
FOCT 9399 d naHupl
31X19HOMBBTIOCT Ot -50 oo
5632 FOCT 10494 Wnunnbkn 1625
31X19HO9MBBTIOCT . Ot -50 no
5632 FOCT 10495 "ankun +600
Ot -50 oo
FOCT 9399 ® naHupl +540

Tabnuua IM.2 - Mokosky anst gaBneHws cebiwe 10 MMa (100 krc/em )




Mapka ctanu, |TexHuyeckune Obsi3aTenbHble
MpepenbHble napameTpbl KoHTponb
ctaHgapt unu TY | peboBaHus nucnbiTaHns
Hewme-
Temnepatypa Hasnetve Makpo-|Oedoek-[Tannu-
cTeHku, °C, HOMVHATIbHOE, fIKCU[HB| cTpyk- | Tocko- [yeckne|MKK
He 6onee MMa (krc/cm ), Typa | nus | BKItoO-
He Bonee
YyeHus
rocT
22790;CTO| Ort-40 po
20rOCT 1050 00220227- +450 32 (320) + |+ + + - +
006-2010
20H04TY 26-
0303-1532-84 FOCT 22790 + + |+ + + - +
10r2rOCT 4543 OTng”O 50 (500) |+ P A + -
rocT
15COCT 22790; CTO| Or1-40 no 63 (630) c s . N i N
108.030.113-87 00220227- +400
006-2010
FOCT 8479,
16rCrocT roynna V|- 40 no
19281 CTO +450 i * N
00220227-
006-2010
rocT
09r2CrocT 22790;CTO| Ort-50 no
19281 00220227- +400 * R * N
006-2010
14XICrocT O1-50 no
19281 +400 M I * I
30XMAIOCT O1-50 no
4543 +475 80 (800) + |+ + + - +
15XMrOGT 4543 |1 OCT 8479, O1-4080 | 5 450) |, o]+ * -+
rpynna IV +560
OCT
12X1MDOCT Ot -20 oo
108.030.113-87 108.0:;).1 13- +560 63 (630) + |+ + + - +
15X1TM1DOCT Ot -20 no
108.030.113-87 +510 80 (800) il * T
20X2MA, rOCT
22X3MCTO 22790; CTO| Ort-40 no
00220227-006- | 00220227- +475 T * I
2010 006-2010
18X3M®PIOCT Ot -50 no
20072 +475 Lt * T
20X3MB®IrOCT Ot -50 oo
20072 +510 100 (1000) + |+ + + - +
15X5MIFOCT Ot -40 no
20072 +540 40 (400) + |+ + + - +
03X17H14M3,
10X17H13M2T,
10X17H15M3T,
08X17H15M3T, Or -50 a0 } I I N v+
08X18H10T, +510
08X18H12TIOCT
5632
rocT
12X18H10T
; 22790;CTO| Ort-50 oo
;2:)3(218H1 2TroCT 00220227- +510 40 (400) -l - - + + + +
006-2010

MpuMevaHus1 HopMupyeMble nokasateny n 06beM KOHTPOS A0NXHbl COOTBETCTBOBATb YKasaHHbIM B
HOPMAaTMBHO-TEXHNYECKOM fokyMeHTaumn.2 KOHTpoib MeXaHUYeCcKUX CBOMCTB NP UCMbITAHUSIX Ha
pacTsiXXeHue 1 yaapHblii n3rud NponsBoAUTCS B COOTBETCTBUM C HOPMaTUBHOW AOKYMeHTauuel.

WcnbiTaHus Ha yoapHbii n3rnb Ha obpasuax ¢ koHueHTpatopoM Tuna V (KCV) npoeoastces no

TpeéOBaHI/HO.S McnbiTanmio Ha cknoHHoCcTb K MKK gonxHsbl nogsepraTtbCs NOKOBKU N3 KOPPO3UOHHO-

CTOVKMX CTanem npu Hanuymy TpeboBaHnin B TEXHNYECKOW LOKYMEHTaLMN.




Tabnuua .3 - O6beMbl BXOLHOr0 KOHTPONS MeTasnna cbopoYHbIX €AUHULL 1 SNIEMEHTOB
TpybonpoBonos ons nasneHus ceoiwe 10 MMa (100 kre/cm )



MaTtepunansi n

Bun koHTpoNns

O6beM KOHTpOnNS

3/IEMEHThI
Tpy6bl AHanua cepTUgUKaTHbIX aHHbIX
OCMOTP Hapy>XHOW N BHYTPEHHEN 100%
NMOBEPXHOCTEN
MpoBepka MapK1poBku
KoHTposnb HapyXxHoro auametpa
1 TONLLUMHBI CTEHKN
MarHuTtHas nedgpektockonusi no  |100% Tpy6 ¢ HApyXHbIM AMaMeTpoM
Hapy>XHOW NOBEPXHOCTY mMeHee 14 MM
[MpoBepka CTUNOCKONOM HanMyms
XpoMma, Bofibdppama, HUKens,
mMonuboeHa, BaHaous, TutaHas |[100%
MeTanne Tpy6 U3 nermpoBaHHbIX
Mapok cTasnm
KoHTponb TBEpaoCTU No 100% Tpy6 C TONWMUHOW CTEHKN 5 MM 1
BpuHennio c 06oux KoHLOB Tpy6bl |Bonee
VicnbiTaHye Ha pacTsxeHune 2 Tpy6bl OT NapTn
MCMBITAHNE HA yAAPHBIA U3rU6 2 Tpy6bl OT NAPTUM C TONWWMHON CTEHKM
6onee 12 Mm
KoHTposb 3arpsa3HeHHOCTH
HemeTannImyeckumm
BK/IIOYEHUAMU (NMPK OTCYTCTBUMU |2 TPyBbl OT NapTum
[OKYMEHTa Ha OaHHbIA Bug,
KOHTPONSA)
WcnbiTaHne Ha paspady (no
TpeboBaHWIO0 NPoeKTa)
WcnbiTaHne Ha cnntowwmsaHue (no (2 Tpybbl 0T NapTum ¢ HapyXXHbIM
TpeboBaHMI0 NPoeKTa) nvnameTtpom 45 MM 1 6onee
WcnbiTaHne Ha narub (no 2 Tpy6bl OT NAPTUM C HAPYXKHbBIM
TpeboBaHWio NPoeKTa) onamMeTpom meHee 45 mm
WcnbiTaHve Ha
MEXKPUCTaNNMTHYIO KOpPo3uo |2 Tpybbl OT napTum
(no TpeboBaHMIO NPoeKTa)
MokoBskn AHanua cepTUdUKaTHbIX AAHHbIX
BHewHwuiA ocMoTp 100%
MpoBepka MapkUpoBKU
lMpoBepka pasmepos
_ BbI60poYHO, B MECTAX, L€ BHELIHUM
MarH1TOoNopPOLKOBbIA NN
KANMANSIPHBIA (LIBETHOI) OCMOTPOM TPYLHO ONpenennTb nedekThbl,
KOHTPOIb a TakXe B MecTax ucnpasneHus
NMOBEPXHOCTHbIX 0ePeKkToB
o Kaxpnas nokoeka getanein D 32 MM 1
Y nbTPa3ByKOBOW KOHTPOb
6onee
[MpoBepka CTUNOCKOMNOM HanMyms
Xpoma, BoNbppama, MonnbaeHa,
HUKens, BaHaous, TUTaHa B 100%
mMeTasnne nokoBoK M3
NernpoBaHHbIX MapoK cTanu
KoHTponb TBepaocTU No
BpuHennio
VicnbiTaHne Ha pacTsxeHune 2 MOKOBKM OT NapTun
WcnbiTaHre Ha yaapHblil M3rub
KOHTpOnb 3arpss3HEHHOCTH
HemeTannmyeckumm
BK/tOYeHnamMm (mpu otcytcTBum  |Kaxxoas nokoeka getanein DN
[OKYMEHTa Ha faHHbIV BUA
KOHTpOnS)
Wcnbitanme Ha cToikocTb kK MKK
2 NOKOBKM OT NapTuu
(no TpeboBaHMIO NPOEKTA)
BnexTpons Mposepka Hanu4us

cepTndunkaTos

I'IpOBepKa Hann4dnsa apnblkoB Ha

ynakoBke 1N COOTBETCTBUA NX

100%




OaHHbIX cepTudumkarTam

MpoBepka cooTBETCTBUSA
KayecTBa aNeKTPOLOB
TpebosaHusim FOCT 9466

Mo onHoMy anekTpoay 13 5 nayek ot
napTum

Mposepka cBapoyHo-
TEXHONOrN4Yecknx CBOMCTB
9NEeKTPOLOB CBAPKOW TaBPOBbIX
coenunHeHuii TOCT 9466

1 nayka n3 naptuu

Mpoeepka FOCT
9466XMMNYECKOro cocTasa 1 (Npu
Hannuun TpeboBaHuin)
colepXxaHua eppuTHOn dasbl 1
cTokocTu K MKK

CeapouyHas
npoBooka

lMpoeepka Hann4uns
CepTMNKATOB N COOTBETCTBUS
nx faHHbIx TpebosaHusm FOCT
2246unn TY

100%

MpoBepka Hanuums 6upok Ha
MOTKaXx 1 COOTBETCTBUS UX
OaHHbIX cepTudomukaram

100%

[MpoBepka COOTBETCTBUSA
NMOBEPXHOCTU NPOBOJIOKM
TpeboBaHusim FTOCT 2246 nnn TY

100% MOTKOB

MpoBepka CTUNOCKONOM
XMMWYECKOro COCTaBa NPOBOJIOKM

1 MOTOK OT Kaxaow napTum

CBapoyHblii
o noc

MpoBepka Hanuums ceptudpunkaTa
N COOTBETCTBUS €ro AaHHbIX
TpebosaHusim TOCT 9087 unu TY

100%

MpoBepka HanMuns ApP/bLIKOB Ha
Tape 1 COOTBETCTBUS NX LaHHbIX
cepTudgomkaTy

3awmnTHbIV ras

MpoBepka Hanuums ceptudpmnkara

MpoBepka HanMuMs ApnbIKoB Ha
6arnoHax v COOTBETCTBUS MX
LaHHBIX cepTnguKaTy

100%

Mposepka YMcToThl rasa Ha
COOTBETCTBME cepTudukary

1 6annoH oT NapTum

dacoHHble
netanm
(TPOViHUKMN,
nepexonsbl,
YronbHWKMN U T.M.)

AHanuns NAaCnopPTHbIX AAaHHbIX

lMpoBepka cooTBETCTBUSA
MapKMPOBKN TEXHNYECKNM
YCNOBUSIM Ha NOCTaBKy

Kaxnpas npeTtanb

IMpoBepka B13yanbHbIM OCMOTPOM
HapPY>XHbIX N BHYTPEHHNX
NoBEpPXHOCTEN Ha OTCYTCTBUE
KOPPO3uu, TPELLMH, PaKOBWH,
3a60UH, NOBPEXAEHWA OT
TPaHCMOPTUPOBKM 1 Pasrpy3km

Mpoeepka kavyecTBa 06paboTkm
YNNOTHATENBbHLIX MECT 1 KPOMOK
non ceapky

Kaxnpas netanb

MarH1TonopoLWKOBbIA UK
KanunnapHbIA (LBETHO)
KOHTPO/b

Bbi6opoYHO, B TEX MECTAX, A€ BHELWHNM
OCMOTPOM TPYOHO ONpefennTb 4edeKThl,
a TakXe B MecTax UcrnpasneHus
NMOBEPXHOCTHBIX AEDEKTOB

MpoBepka kayecTBa pe3bbbl HA
NPUCOEANHEHHBIX KOHLIAX U B
rHesgax nof yrnopHble WinibKu
(BHELWHWM OCMOTPOM,
pe3b60BbIMU Kanubpamu,
NPOKpPYy4YnBaHMEM Pe3bOOoBbIX
donaHues, Wnunek)

Kaxnpas npetanb

MpoBepka rabapuTHbIX 1




npucoeanHNTENbHbIX pasMepoB

MpoBepka CTMNOCKONOM HaNNyus
XpoMa, HUKens, Monubnexa,
BO/Mb(ppama, BaHaausi, TutaHa

Kaxgpas netans U3 nermpoBaHHoO Mapku
cTanu

MeTtannuyeckne
YNNOTHUTENbHbIE
npoknagku

AHanuns NacnopTHbIX OaHHbIX

MpoBepka cooTBETCTBUSA
mMapkupoBku TY Ha nocTaeky

Kaxpnas npoknagka

BusyanbHbli ocMOTp
YMNOTHNUTENIbHON MNOBEPXHOCTY

MarH1TonopoLKoBbIA UK
KanunnspHbii (LBETHOM)
KOHTPO/b

B coMHUTENbHbIX cnydasax

lMpoBepka reomMeTpuYecKux
pasmepos

2 Npoknagku ot napTuu

KoneHan
OTBOJbI THYTblE

AHanuns NacnopTHbIX OaHHbIX

MpoBepka cooTBETCTBUSA
mMapkupoBku TY Ha nocTaeky

Kaxnpas npetanb

MpoBepka BU3yanbHbIM OCMOTPOM
HapY>XHbIX 1 BHYTPEHHNX
MOBEPXHOCTEi Ha 0TCYTCTBUE
KOppO3uK, TPELLMH, PaKOBWH,
3260VH 1 MOBPEXAEHUI OT
TPaHCMNOPTUPOBKYM 1 pasrpysku

N3mepeHne ynbTpasBykoBbIM
MeTOO0M TONWWMHbI CTEHKU B
mecTe rmnbda

VI3MepeH me oBanbHOCTK

Y nbTpa3ByKoBOW KOHTPO/Ib
CMNOLWHOCTN MeTanna B MecTe
rmba (npv OTCyTCTBAU OOKYMEHTA
Ha OaHHbIN BUA KOHTPONSA)

MarH1TOoNopPOLLKOBbIA NN
KanunnapHbIA (LBETHOI)
KOHTPO/b

Bbi6opoyHo, B MecTax ucnpasneHus
NMOBEPXHOCTHBIX LePeKTOB

MpoBepka kayecTsa 06paboTkm
YNNOTHUTENBHbBIX MECT U KPOMOK
noJA CBapKy

Kaxnpas netanb

MpoBepka kayecTBa pe3bbbl HA
NPUCOEeANHNTENBHBIX KOHLIAX
pe3bb60BbIMY Kanubpamu nnu
NPOKpPYyYMBaHMEM pe3bBoBbIX
¢pnaHues

Mposepka rabapuTHbIX 1
npncoegnHNTENbHbIX pasmepoB

MpoBepka CTUNOCKOMNOM HaNNyms
XpoMa, H1Kens, MonnbaeHa,
BO/bppama, BaHaausi, TUTaHa

Kaxpnas petanb ua ﬂerVIpOBaHHOVI MapKkun
cTanum

Wnunbkn, ramnkm

AHanuns NacnopTHbIX OaHHbIX

Mpoeepka Tvna wnunek

Kaxnpas wnunbka

MpoBepka cooTBETCTBUSA
MapKNUpoBKN TEXHNYECKNM
YCNOBUAM Ha NOCTaBKy

Kaxnpas netanb

I'lpoaepKa ANVHbI Wnunek

Kaxnpas wnunbka

MpoBepka BU3yanbHbIM OCMOTPOM
NOBEPXHOCTEN WNUeK 1 raek Ha
OTCYTCTBUE KOPPO3UHU, TPELLH,
PakoBUH, 3aB0VH U MOBPEX LEeHUIA

Kaxnpas netanb

MpoBepka kayecTBa pe3bbobl
pe3b60BbIMY Kannbpamm

MpoBepka kayecTBa 1 TONWUHBI
NOKPbITUS

Kaxnpas wnunbka

CBapHble

DiiAaniina® AmcsAa- -

4 NnnNno/




DHEWHVIVI UUMU | Y 1UVU 70
coeanHeHnsa

MarH1TONopPOLKOBbIA NN
KanunnsapHbIv (LBETHOW)
KOHTPO/b (MPWY OTCYTCTBUN
[OKYMEHTauMn Ha JaHHbIN BUL,
KOHTpOnNSA)

Panwvorpadousa nnu
yNbTpa3BykoBasi AedeKTockonus
(Npu OTCYTCTBUM JOKYMEHTaLmu
Ha QaHHbIN BUO KOHTPONA)

M3mepeHune TBepaocTu

lwBa, 30Hbl TepMMNYeCKoro
BNNAHNA (I'Ipl/l OTCYTCTBUN

100% coenunHeHnin n3
OCHOBHOIrO MeTanna, metanna XPOMOMONIMB LEHOBbIX,
XpoMoMonvbaeHoBaHaaMEBbIX 1
XPOMOMO MO ieHOBaHAANEBO b PPaMOBbIX
[OKYMEHTaLMN Ha OaHHbIA BUg cTanen; 2 coeAnHeHNsa N3 ocTanbHbIX

KOHTpOnS) MapokK cTanu

[MpoBepka CTMNOCKOMOM Hannuns
OCHOBHbIX NEerupyoLmx
9/1eMEHTOB, ONpeaensAoLWmx 100%
MapKy CTanu B OCHOBHOM U B
HannaBneHHOM MeTanne

OnpeneneHune cogepxaHns
theppuTHO hasbl ANa CBAPHbIX
COeIHEHNI N3 ayCTEHUTHbIX
cTanei, paboTarowwmx npu
Temnepatype cabiwe 350°C (npwu
OTCYTCTBMU OOKYMEHTALMN Ha
LaHHbIA BUL KOHTPONS)

MpunoxxeHne [ (obsasatenbHoe). NMNpumeHeHne

MaTepnasioB B Na3oBbIX Cpenax

Mpunoxenue [

(o6si3aTenbHOE)

Tabnuua [.1 - MakcuManbHO fonycTuMas TemnepaTypa NpUMEHeHWs ctanei B

BOLOpOACOAepXalmx cpeaax, °C

Mapka ctanu

Temnepartypa, °C, npu

napunanbHoOM gaBneHunmn
Bogopona, MlMa (krc/cm )

10X17H13M2T, 10X17H13M3T

151255 | 10 | 20 | 30 | 40

(15)|(25)|(50)|(100)|(200)|(300)|(400)
20, 20K0Y, 15I'C, 16I'C, 09I2C, 102 290(280]260( 230 | 210 | 200 | 190
14X C 310]300|280| 260 | 250 | 240 | 230
30XMA, 15XM, 12X1M® 400]390|370| 330 | 290 | 260 | 250
20X2MA 480]460]450| 430 | 400 | 390 | 380
15X1M1 D 510]490]460| 420 | 390 | 380 | 380
22X3M 510(500(490( 475 | 440 | 430 | 420
18X3M®d 510]510|510| 510 | 500 | 470 | 450
20X3MB®, 15X5M, 15X5M-IIl, 08X18H10T, 08X18H12T,
12X18H10T, 12X18H12T, 03X17H14M3, 08X17H15M3T, [510[510|510{510|510|510 (510

Mpumeyanus1 MapameTpbl IPUMEHEHNS cTanei, ykasaHHble B TabnuLe, 0THOCATCS TakXe K
CBApPHbIM COEMHEHNAM NPY YCNOBUU, YTO COAEPXaHWE NErnpyolLmx 3N1eMEHTOB B MeTanne

WBa He H1Xe, YeM B OCHOBHOM MeTanne.2 Ctanb mapok 15X5M n 15X5M-IIl gonyckaeTcs
npumeHsTb 0o 540°C npv napumansHOM faBneHunn Bogopoaa He 6onee 6,7 MIMa (67 krc/cm ).

Tabnuua [.2 - MakcmManbHO LOMycTUMble napumanbHble aBNEHNs OKUcK yrnepoaa, Ma

(krc/em)




Tun cTanm MapuwanbHoe naeneHue, MI:Ia (krc/em ), npwm
Temneparype, °C

no 100 cs. 100
YrnepoaucTbie 1 HU3KONEernpoBaHHble ¢ 24 (240) i
cogepxaHvnem xpoma [0 2%
HwnskonernpoBaHHble C COAEPXAHNEM XpoMa i 10 (100)
cBbiwe 2% 00 5%
Koppo3noHHO-CTOMKME CTann ayCTEHUTHOro i 24 (240)
Knacca

MprMeyaHue - YCNOBMSI NPUMEHEHUS YCTAHOBNEHbI A1 CKOPOCTY KapBOoHWUIbHON KOPPO3nn He
6onee 0,5 Mm/roa.

Tabnuua [.3 - MakcumanbHo fonycTuMble TeMnepaTypbl TPUMEHEHNS cTanen B cpeaax,
copepxawmx ammmak, °C

Temnepartypa, °C, npu
MapKa cTann napuuanbHOM gaBfieHUn aMMmnaka,
MIa (krc/cm )

OT11(10) | OT2(20) | OT5(50)

no2(20) | no5(50) | no8(80)
20, 2004, 15I'C, 16I'C, 09I 2C, 102 300 300 300
14XI"C, 30XMA, 15XM, 12X1MD 340 330 310
15X1M1d, 20X2MA, 22X3M, 18X3MB, 15X5M,
20X3MB®, 15X5M-IlI 360 350 340
08X18H10T, 08X18H12T, 12X18H10T, 12X18H12T,
03X17H14M3, 10X17H13M2T, 10X17H13M3T, 540 540 540
08X17H15M3T

MNprmeyaHue - YCNOBUS NPUMEHEHNS YCTAHOBNEHBI ANS CKOPOCTM a30TUpoBaHus He 6onee 0,5
MM/rop.

MpunoxxeHne E (pekomeHaoyemoe). PaccToaHna mexay
0CAMU CMeXHbIX TpybonpoBoaos 1 oT TpybonpoBoaos
[0 CTEHOK KaHa/10B N CTEeH 34aHUN

MpunoxeHve E
(pekomeHayemoe)

Tabnuua E.1 - PaccTtosiHns Mexay oCsMu CMeXHbIX TPy6onpoBoaoB 1 0T TPy6ONpPoBOLOB A0
CTEHOK KaHasoB U CTEH 3[aHuiA, MM, HE MEHEE



Onametp

Tpybonpo- Jlna HenszonnpoBaHHbIX
Bono8, DN, L.ns n301MpoBaHHbIX TPybONpoBOLOB TPyBONPOBOAOE
MM
DV TeMnenaTvoe CTeHku. ©C 6e3 C donaHuamm B 0L HOWM MNOCKOCTM Mpu
P patyp ’ dnaHues nasnexun, MlMNa (krc/cm )
i ot -30 go [oT +20 0o nol16 |25(25)un4 10
Hxe-301 19" | 4600 (16) o) B2 ©3) (100
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 {12090
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 2401190 |180|130|200|150| 80 | 50 {130|100| 130 | 100 |140|110{140{110
50 2701220 (210|160 |230|180| 80 | 50 {130|110| 130 | 110 |140|120|150{130
65 300 (250 [ 240 | 190 [ 280 {230 | 90 | 60 [140(120| 140 | 120 [150|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 4401370|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 [ - | - | - | -

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| - - o B I

1200 1230]|1060|1170|1000|1170[1000{710|660|850|800| - - o i e

1400 1330|1160(1270{1100{1270{1100|810 | 760|{950(900| - - - - - -

Mpumeyanus1 Mpu HanMumm Ha TPy6onpoBoOAax apMaTypsl ANs 060rpeBaowWmx CryTHUKOB
npuHsTble No Tabnuue pacctosHus A n b (cM. pucyHok 10.1) cnepyeT npoBepsiTh, UCXOAS U3
yCnoBuii HeobxoAMMoCTy obecneyeHnst pacCTOsiHNS B CBETY He MeHee, MM: 50 - ans
Heun30MpoBaHHbIX Tpy6onposoaos npu DN 600 Mm; 100 - onsi HEU30MPOBAHHbIX
Tpybonposonos npu DN>600 MM 1 ans Bcex Tpy6ONpoOBOLOB C TENNOBOW N30NSLMEN.2
PaccTosiHne Mexay HXHein obpasytoweit Mnm Tennon3oNsLMOHHOR KOHCTPYKLUMEN 1 NMONOM
UK LHOM KaHana [onXHo 6biTb He MeHee 100 MM.3 PacctosiHne B (Mexay ocamu
TpybonpoBOLOB) ONPEAENSIOT CYMMMPOBAaHEM TabnnyHbIX pasmMepoB , rae , , ... .4 MNpw
pacnonoxeHun o naHUeB B padHbiX NMAOCKOCTSAX ("Bpasbexky") paccTosiHue Mexay ocsamu
Hen3011poBaHHbLIX TPY6ONPOBOAOB CneayeT onpenensTb CyMMupoBaHmeMm 6onbwero
nvameTpa y MeHblero guamerpa.

Mpunox

MpunoxxeHnne X (obasatenbHoe). MMHMManbHoOE
PacCTOsHNE MO BEPTUKANIN OT BEPXHUX
TexHonorn4yeckmx TpybonpoBoaoB 3CcTakadbl 40 JTUHUN
3neKTponepenay

eHue X
(obsi3aTenbHoe)

Tabnvua X.1 - MuHUManbHOe paccTosiHME MO BEPTUKASMN OT BEPXHUX TEXHO MO MYECKIX
Tpy6onpoBoAoB acTakabl 40 NUHWUK SneKTponepenay



HanpsxeHwne, kB Jo1| Otr1pm020

Otr35m0110

150 | 220

PacctosiHve Hag Tpy6onpoBoaoM, M 1,0

3,0

4,0

45 (5,0

paccMaTpumBaloTCs Kak yactu Tpybonposoaa.

MprmeyvaHue - MNpu onpeaeneHny BEPTUKaNbHOMO Y FOPU3OHTANbHOMO PACCTOSIHNS MEXAY
BO3AYLWHbBIMY IUHUAMY 3N1EKTPONEpPenay U TeXHOIoruieckMmn TpybonpoBoLamu BCAKOro poaa
3alUMTHbIE OrpaXAeHusl, ycTaHaBIMBaeMble Haf HAMU B BULE peleTok, ranepei, niowanok,

Mpunoxenne K (pekomeHayemoe). NepmnoanyHoCTb
npoBeaeHNs PeBU3NN TexHonornyeckmx Tpybonposos
HOMWHaNbHbLIM aasneHmem PN oo 100

MpunoxeHne K

(pekomeHayemoe)

Tabnuua K.1 - MNeproAnyHOCTb NPOBEAEHNS PEBU3UIA TEXHOIOMMYECKMX TPYOONpPOBOL C

HOMMHanbHbIM gasneHnem PN no 100

MeproanyHocTb
Kateropwus o
TpaHcnopTupyembie cpeabl Tpy60- MPOBEACHIS PEBNINV YA
CKOPOCTM KOppo3uu,
nposoga
mMM/rof,
CB.0,5]0,1-0,5| Bo 0,1
_ He He He
UpesBblyaiiHO, BLICOKO U YMEPEHHO OMacHble BELWeCTBa exce exe  |pexe
1,2, 3-roknaccos FOCT 12.1.007 n P P
Inll 0LHOro |0OHOro ogHoro
BbICOKOTEMMEPATYPHbIE OPraHnyeckme TennoHocMTenm
(BOT) [cpes! rpynn A] pasaB |pasaB2|pasas4
ron rogpa |roga
B3pbiBO- 1 NoxapoonacHble BewecTsa (BB), roptoune
rasbl ('), B TOM yncne CXUXeHHble,
Inll
nerkosocnnameHsowmecs xugkoctu (J1IBX) [cpeabl
rpynnel b(a), 5(6)]
He
pexe
i 0LHOro
pasaB3
roga
He
pexe
IMoptoune xugkocTu (IMX) [cpeabl rpynnbl B(s)] Inll 0LlHOro
pasaB?2
rona
He
pexe
wnlv 0OHOro
pasaB3
rona
He He He
TpyaHoroptoune (TI) n Heroptroune (HIN) pexe pexe - pexe
BewecTtea FOCT 12.1.004 (cpenbl rpynnbi B) tull OAHOTO |OAHOTO JORHOTO
o pa3sa B 2|pa3a B 4|pasaB 6
roga [roga |net
He He He
pexe |pexe [pexe
I, IVnV |ooHoro |ogHoro |ogHoro
pa3sa B 3|pasaB6|pasaBs 8
rogpa |ner net

MpunoxeHune J1 (pekoMmeHaoyemoe). NMNacrnopT Ha
cbopoyHble eanHMLbI CTaslbHbIX TPpybonpoBoaos
KOMMNEKTHbIX TPY6OonpoBOAHbIX JIMHUIA

Mpunoxenwne J1

(pekomeHayemoe)




®dopwma 1

XapaKTepucm Ka TeXHOJ/IoOrn4eckux pr60I1POBOJJ,OB

HavnmeHoBaHune npeaonpuaTna-n3rotoBnuTenda n ero agpec

3akasumk

3aka3 N

JlaTta n3rotoBneHus

Yeptex N

Wndpp 1 HavMeHoBaHWe TEXHONOTMYECKOT0 NPOU3BOACTBA

Homep nuHUM No MOHTaXHOI crneumdukaumum

Kateropus Tpybonposona

XapakTtepucTtuka Tpybonposona:Paboyas cpena
|M Ma (krc/em )
°C

IM Ma (krc/cm )

PacyeTHOoe naBneHue

PacueTtHas Temnepartypa

MpobHoe paBneHune

®dopma 2
CBeneHus o Tpybax u getansax tpyéonposoga
Mosw- Moen-
ums pel Homep
npus- Mapka
neta-|ObosHa-| Hanme- Yucno ceptu- Homep
N OcHOBHble .| Twne- cTanum,
newn | YeHue [HoBaHWe netanen, dovkaTta,| nnasku unm
pasmepbl, MM n3roto- FOCT nnn
no |metanu|netanu wT. nac- napTum
BUTENb TY
yep- .| nmopta
nertanen
TEeXY
Hapyx| 1o
HbIlA Ha
ana- -
CTEHKM
MeTp
1 2 3 4 5 6 7 8 9 10
D= =——-==______ L=
Cse-
TOCT, OCT nnun|nenus o
TY Ha uaroto- | Tepmo- MexaHnyeckne cBoiicTBa MmaTepranos
B/IeHNe obpa-
6oTke
Temne]| BPS Mpenen |OTHocw- YnapHas Taep-
MeHHoe OTtHocwm- 0OCTb
patypa TEeKy- |TenbHoe BA3-
conpo- TenbHoe no
menbl- | e yectn, | yanu- — KOCTb, Bpu-
TaHui, hne. MMa MMMa HeHune, e, o Ix/cm , Henmio
°C ’ (krc/em ) % | KCU/KCV ’
(krc/em) HB
11 12 13 14 15 16 17 18 19
CBepneHunsi 0 KOHTPOJie MaTepuanos
MakpocTtpykTypalMukpoctpykTypalyY3O(Maruntrbin|KanunnspHeii (usetHoin)|Ha MKK I"I-I;;::g-
20 21 22 23 24 25 26
®dopma 3

CseneHUs 0 cBapHbIX COeAVUHEHUSX



O603Ha-
yeHue ctoikano (Homep
. CBepneHus 0 ceaplumke CBepneHuns 0 cBapke
uepTexy cOOpOYHON |CTbika
eaVHULDI
Hapyx-
Hata vpy
damm- Hara HbliA ova-
Homep| Homep cBapku
nns, o npo- mMeTp 1 Dara
ynoc- | knenma KOHT- Mapkal
NMA, Bepkun TON- CcBapku
TOBE- | CBap- ponb- crtanu
oTye- cBap- wurHa CTbiKa
peHus| wuka Horo
CTBO wuka CTEHKM
CTbika
Tpy6bI, MM
1 2 3 4 5 6 7 8 9 10
etttV —_——_——

CeeneHus 0 cBapke
Bwna csapku n gaHHbe 0

npmncano4yHom matepuane

Pe3ynbTarthbl UCNbITAHWNIA KOHTPOILHOrO CThIKa
Bpe-
MEHHOEe YpapHas | Teep-
OTHocwK- fap P
conpo- OTHoCu- |BA3KOCTb,| AOCTb
TenbHoe Yron

TVBne- TenbHoe | [Ix/cm no
. nogno- ucnbl- yonu- 3aruba,

wsa |[HOW OB 60TKM . | Hwue, cyXeHue,| (krc-m/cm | Bpu-
rpesa, TaHuin, HeHwve, o rpagycol

o CBapHOro °C MMa o Yo ), Hennwo,

o
wsea KCU/KCV| HB
)
11 12 13 14 15

16 17 18 19 20 21
——m———————————————————|

PesynbTathl
MeXKpucTan-

Bun Temne-
Tepmo-

obpa- patypa

Temne-
KopeHb|OcTanb- parypa

(krc/cm

MwukpocTpykTypa n
MarHuTtHas n POCTRYKTYP
o copepxaHuve
Konuuectso|BHelwwHwiA MpocBse-| kanunnsapHas o Mpume-
o Y34 dpeppuTHON dhasbl
NNTHOW CTbIKOB uymBaHue| (uBeTHas)
Koppo3um

NS ayCTEHUTHbIX Hanne
nedpekrockonus A y
22 23 24

cranen

25 26 27 28 29
< — |
®dopma 4

NEPEYEHDb

0CMOTP

apmartypbl, BXxoasiLLen B cC60poYHble e4UHULIbI CTaNbHbIX KOMMIEKTHbIX TEXHONOMMYeCcKMnxX
NUHWUA

Homep noauumm 3aBonckoim Homep npunaraemoro
HaumeHoBaHne Yncno
no yepTexy HOMep _|  nacnopra 3aBopa-
na3gennsa n3gennn
o6u.tero Bnoa ns3nenung n3roToBnTens
1 2 3 4

5 6
®dopma 5

MpumeyaHue

AKT

rmgpaBnnyeckoro ncnbiTaHus c6op0qu|x eauHuy



Mopon " " | |r.

3ason

Llex

Mbl, HUXEenoanucaswmnecs, npencrtaeutenb 3asoda B niue

| 3

(LONXHOCTb, (hamMmnuns, NMs, 0TY4ECTBO)
npenctasmtens OTK 3asoga B nvue

(moNXHOCTb, haMUNUs, UMS, OTHECTBO)
COCTaBW/IN HACTOSILWMIA aKT B TOM, YTO MPOU3BEAEHO MCMblTaHWe Ha NPOYHOCTb

(Homep yepTexa cO0POYHO eLMHNLbI)

PacyeTHoe nasneHue |MI'Ia

Bo BpeMs UcnbiTaHnsa nagenme Haxogunocb B Te4YeHne |MVIH non I'IpO6HbIM nasneHnem

MMa, nocne Yero aaeneHune 6biN0 CHUXEHO 00
pacyeTHOro

MMMa wn

BblAepXunBanocb 40 KOHLA OCMOTpa nanenus.Bo BPEMS MCMbITaHNSA HUKaKNX 4edPEKTOB, TeYu,
a TakXe naneHna naBneHnda no MaHOMeTpy He 06Hapy>KeHo.I'Ipe,uCTaBV|TenV|:3aBo,£|.a

(noanuce) (dbamnnus, n.0.)

OTK 3aBona

(nognwmce) (pamunms, n.o.)

MprMevaHue - 3anonHseTCs U NpyUaraeTcs B Cyyae npoBeLeHWs CTbITaHNA.

®dopma 6
AKT
PEBU3UM U UCTbITaHUS apMaTypbl
Fopox " p | ||_'
3aBon
Llex

Mbl, HUXenoanncasLwnecs, npenctaeBuTenb 3aBoda B nuue

(LONXHOCTb, hamMmnus, NMs, OTYECTBO)
npenctasmtens OTK 3asona B nvue

(BONXHOCTb, hamMunus, NMsl, 0TYECTBO)
COCTaBMW/IN HACTOSWMIA aKT B TOM, 4TO BbliM NPOBELEHbI HAPY XHbI/i OCMOTP, PEBU3US 1
UCMbITAHUSI aPMATYPbl HA MPOYHOCTb W NMIOTHOCTb

(HanmeHoBaHWe apmaTypbl, 32BOACKON HOMEP)
MpobHoe nasnexHve

Ha NPOYHOCTb MMMa
Ha NNOTHOCTb MrMa
Ha repMeTnYHOCTb 3aTBOPa MMMa

Mpwv peBusMK 1 UcnbiTaHUK apMaTypbl 4edPeKTOB He o6HapyxeHo. ApmaTypa cunTaeTcs
Bblep>XaBlueli UCMblTaHWe Ha NPOYHOCTb W NPUroaHOM ANns
akcnnyaTtaumu.lNpeacrasntenun:zasona

| (nopnuce) (dpamunus, n.0.)

OTK 3aBona

| (noanwmck) (pamunms, n.o.)

MpumeyaHue - 3anonHseTCs 1 NpunaraeTcs B clyyae NnpoBeaeHNs UCNbITaHWiA.
®dopma 7
CNEUNDPUKALNSA

(coctaBnsetcs cornacHo FOCT 21.110)

dopmar|3akas|losumums|Obo3HaveHne(HanmeHoBaHue|KonuyecTso|lTpumeyaHme
1 2 3 4 5 6 7

OcHoBHas Haanueb TOCT 2.104



®dopma 8
3AKJTIOYEHUE

CGOpOl-IHbIe €O0WNHULbI TEXHONOIrM4eCckKoro préonposo,u,a N II/I3FOTOBJ'IeHbI N ncnbiTaHbl

B MOJIHOM COOTBETCTBUM C NMPOEKTOM U NMPU3HaHbI FoAHbIMU K paboTe npu pabounx napameTpax
(paboyee naeneHue, paboyasi Temnepartypa, paboyas cpena).HacToswmii nacnopT ConepXuT:

dopma 1 - Ha nncTax
®dopma 2 - Ha nncTax
®dopma 3 - Ha nncTax
®dopma 4 - Ha nncrax
®dopma 5 - Ha nncTax
®dopma 6 - Ha nncTax
dopma 7 - Ha nmcrax
®dopma 8 - Ha nncTax

CO60pouYHbIi YepTex TpybonpoBoaHON MMHUMTOro MMcToB: I NaBHbIV MHXEHep 3aBoLa

| (noanvce) (®.1.0))

HavanbHuk OTK 3aBona

| (noanwck) (®.1.0.)

MecTto neuatul opong, |JJ,aTa 3anosiHeHus nacnopra

Mpunoxenne M (pekomeHgyemoe). NacnopT
TpybonpoBoaa

MpunoxeHve M

(pekoMeHayeMoe)

*[pn BOCCTAHOBNEHNM YTPAYEHHOr 0 MK OTCYTCTBYIOWEro nacnopTta Tpybonpoeoaa,
Haxogsuerocsa B akcnayartauumm, Ha TUTyNbHOM NIUCTe nNacnopTa AenaeTcs 3anncb:
"OYBNWKAT. MacnopT cocTaBneH Ha OCHOBAHUMN TEXHWYECKOW AOKYMEHTaLMN N3roToBMTENs n
pe3ynbTaToB 3KCNEPTHOro ob6cnenoBaHUs" 3a NOLNUCHIO PYKOBOAUTENS OpraHu3aumm
(skcnepTa), paspaboTasluei nacnopT.

1 COOEP>XXAHUE MNMACIOPTA

|HaVIMeHOBaHVIe pasgena (Tabnuubl) 1 I'IpVIJ'IO)KeHVIF||‘-IVICI'IO cTpaHuy,

TEXHWNYECKASA XAPAKTEPUCTUNKA N MAPAMETPbI
CBELEHWN4A Ob YYACTKAX TPYBOIMNMPOBOLA
JAHHbBIE O MOHTAXE
IOAHHBIE O MATEPUNAJIAX
CeepfieHus o Tpybax, 0TBOAAX M NNCTOBOM MeTanie
CeefieHnst 0 hnaHuax U KpenexHbX U3Aennsx
CeepfieHnst 06 apMaTtype 1 PaCOHHbIX HacTsX (MATBIX 1 KOBAHBbIX)
CBefleHusl 0 HepaspyLwaLeM KOHTPOE CBaPHbIX COEANHEHWIA
PE3Y/IbTATbI UCMbITAHUW. 3BAKTKOUYEHVE

OTBETCTBEHHbIE 3A NCIMTPABHOE COCTOAHUE N BE3OIMACHYIO SKCINNYATALNIO
TPYBOMNPOBOLOA

CBEOEHNSA O PEMOHTE W NEPEYCTPOWCTBE TPYEOMPOBOA
3AMNCKU PE3YNNIbTATOB PEBU3UIN (OCBUIOETE/IbCTBOBAHUA) TPYBOINPOBOLA
®OPMYNAP UBMEPEHWSA OETANEN TPYEONPOBOLA

PETMCTPALNA TPYBOMNPOBOOA



MPUNOXEHNA

MprmMeyaHue - MacnopTa, paspaboTaHHble 40 BCTYNNEHNS B CUNY HACTOSIWEr0 CTaHAapTa, no
popme, NpefyCMOTPEHHO NPeAblAYUMY NPaBUAaMI 1 CTaHaAPTaMu, He TpebytoT
nepeodopMneHns.

2 TEXHUWYECKAS XAPAKTEPUCTUKA N NAPAMETPbI

HavmeHoBaHWe npeanpusiTus
Llex unn yctaHoeka
HaumeHoBaHve Tpybonposona
HasHaueHwve Tpybonposoaa
HanmeHoBaHue pabouyeii cpenbl
XapakTepucTuka paboueli cpenbl Knacc onacHocTu
B3pbiBONoXxapoonacHoCcTb
Paboyee naeneHue, MlMa
PacuyeTtHoe naBneHue, MlMa
PacueTHas Temneparypa cTeHku, °C
KaTteropus Tpy6onposoaa
Mpo6Hoe paeneHve ucnoiTaHus, MMa rMapaBInyeckoro
NHEeBMaTUYeCcKoro
(nop AD-koHTpONEM)
MuHMManbHO JonycTMMas oTpuuaTenbHas TemnepaTypa cteHku, °C
PacueTHbIn cpok cnyx6bl Tpybonposoaa, net
(4acoB, UMKIIOB Harpy>xeHus)

3 CBEJLEHUNSA Ob YYACTKAX TPYBOIMNPOBOLA

_ MpoTaxXeHHOCTb
Homep | HavmeHoBaHue yyacTKoB nim HapyxHblii onameTp un P
yyacTtka Tpybonposoaa,
yyacTka 0603HaueHne no cxeme TONWMHA CTEHKU TPYObl, MM "

lMepeyeHb cxeM, YepTexxeli v Apyrux 31eMeHTOB, NPeabsBAsSeMbIX Npyu caaye TpybonpoBoaa B
akcnnyaraumio, npenycMoTpeHHsix CHul, gevicteyrowmmu npasunamu, cneumansHbIMm
TEXHUYECKUMY YCITOBUSIMU WU MPOEKTHOU [ OKYMEHTaLME.

4 OAHHbIE O MOHTAXE

(3anonHsieTcs Ans BHOBb BBOAUMbIX TPYOONPOBOAOB)

HaunmeHoBaHVe NPOEKTHOW OpraHn3auum
Homepa y3noBbix YepTexen
HaumeHoBaHVe MOHTaXXHOI OpraHn3aumm
Jlata MoHTaxa
Pon cBapku, NPpUMEHSIBUMIACS Npy MOHTaxe Tpybonposoaa
JaHHble o npucagoyHom matepuane (tvun, mapka, FOCT nnn TY)

Ceapka Tpy6onpoBsoaa npousseneHa B COOTBETCTBUN C TpeBoBaHUSAMY

5 OAHHbBIE O MATEPUATIAX

5.1 CBegeHus o Tpy6ax, 0TBOA4AX U IMCTOBOM MeTasie

HavnmeHoBaHue anemeHToB|Pasmepsl D S|Mapka ctanu|l OCT unn TY

n/n

*5.2 CBegeHus 0 conaHueBbIX U OPYrMx COeAMHEHUAX U KpeneXHbIX getansax




Homu-
N FOCT,TY| Homwu- HANBHOE Martepvan conaHua| Martepuan
HaumeHoBaHwne Ha HanbHbINA Unn coegnHSeMon wnnnek,

n/n BneHvne PN
donaHubl |anameTp DN'u'al I?/Il'lae ’ neranu 60NTOB U raek

Mapka | FTOCT |Mapka| FOCT
cTanm mwm TY |ctamm |lunn TY

* 3anonHsietca npu paboyel Temnepatype Tpybonposona 6onee 350°C He3aBMCUMO OT
nasneHus B TpybonpoBoAe v npu naeneHunmn B Tpybonposofe 6onee 2,5 MIMa He3aBucrmo oT
TeMneparTypbl.

5.3 CBepeHusA 06 apMatype 1 pacoHHBIX YaCTAX (IUTbIX U KOBaHbIX)

o Mapka
N O6o3HavyeHve | HoMuHanbHbI | HoMuHanbHoe P FOCT
HanmeHoBaHue matepvana
n/n no karanory | gwametp DN | nasneHvne PN nn TY
Kopnyca
5.4 CBeneHMSA 0 Hepas3pyLualoLeM KOHTposie CBapHbIX COeAUHEHUN
Ob603HaveHne Obbem
N Homep v pata gokymeHta | Meton OnucaHne
CBApHOrO LWBa no KOHTpONS, OueHka
n/n CXeMe 0 NPOBEEHNMN KOHTPONS |KOHTPONS % nedekToB
o

6 PE3YJIbTATbI UCMNbITAHUNA

(BaHocaTcs nocneaHve pesynbTaThl NPU 3anofIHeHNK nacnopTa)

Bug un YCNnoBus UCNbiTaHNA

VcnblTaHne Ha NPOYHOCTL (rnapaBnuyeckoe,
nHesmMaTuyeckoe nog AS-KOHTPONEM)

Mpo6Hoe naenexve, MlMa

WcnbiTatenoHas cpena
Pe3yanaT bl UCMNbITAHUIA

VcnbiTaHne Ha NNOTHOCTb JlaBneHue ncnbiTanuii, MlMa
MpooonXnNTENbHOCTb BblAEPXKMU,
Y (MUH)
PeaynbTaTthbl UCMbITaHWUIA
JlononHnTenbHbIE CNBITAHUS HA TEPMETUYHOCTL ™ JasneHue ucnbitanuin, MlMa

WcnbiTatenoHas cpena
MpoaoNXNTENbHOCTb BbIAEPXKKHN,
y
lManeHne gaBneHns 3a Bpems
ncnblTaHns, % B Yac
* MpoBoasitcs ans TpybonpoBoLoB ¢ rpynnoi cpen A, b(a), 5(6), a Takxe BakyyMHbIX

Tpy6onpoBOAOB.

7 SAKNHOYEHUNE

pr6OI'IpOBOJ1 M3rotToBneH n CMOHTMpPOBAH B NOJIHOM COOTBETCTBUN C ﬂ,el7ICTBy}OLI.lVIMI/| HOpMaMmu

N NPpU3HaH rogHbIM K pa60Te
P s s e e

Brnapeneu Tpybonposona

(noonwce) (P.1.0.)

MpeacTtasnTenb MOHTaXHOM opraHmaaummn®

(noonwce) (P.1N.0.)

PykoBoaunTenb aKCNepTHON opraHm3aummn™
(akcnepT) (nomnwce) (®.1.0.)

*Moanucb NpeAcTaBUTENS MOHTaXHOW opraHm3aumy obs3aTtenbHa ToNbKO 415 BHOBb
BBOAMMbIX TPY6ONPOBOAOB.

** MonLnucb PyKOBOAWTENS 9KCNEPTHON OpraHn3auum (akcrnepTa) obsi3atenbHa T0MbKO Npu
BOCCTAHOBNIEHMN YTPAYEHHOIO UM OTCYTCTBYHOWEro nacnopTa TpybonpoBoaa, HaxoAswWerocs
B 9KCnnyarauum

8 OTBETCTBEHHbIE 3A UICIMTPABHOE COCTOSIHUE U BE3OIMACHYIO
SKCMNYATALUIO TPYBOMNPOBOOA



N n pata npukasa o JlonxHocTb, hamnnug, uma n Moonnce 0TBETCTBEHHOMO
Ha3Ha4yeHnn 0T4eCTBO nmua

9 CBEOEHNA O PEMOHTE U PEKOHCTPYKLUWU TPYBOIMNPOBOOA

HaTta 3anncb 0 PEMOHTE, Moonucb 0OTBETCTBEHHOrO NULa,
OcHoBaHve
3anuncu pekoHcTpyKLUmu Tpybonposona NPOBOAVBLIErO PEMOHT
10 3ANMUCU PE3YJIbTATOB PEBU3NN (OCBULOETEJIbCTBOBAHUSA)
TPYBOMNPOBOLOA
Nara PesynbTat pesusuu Cpok cnenyiollein pesusmm
(ocBnaeTEeNnbCTBOBAHUS) (ocBnOeTenbCTBOBAHNSA)
11 ®OPMYNAP UBMEPEHUS OETANIEA TPYBOMNPOBOOA
N TouKM ﬂeQBOHa- OT6paK9- TonwuHa | Metog | Pamunus Mpume-
yanbHblA guameTp | BOYHbIA no nsme- | uame- | nposeps- |Moanucb
no cxeme yaHve
W TOMWKMHA, MM | pasmep, MM |pEHNSAM, MM| PEHNS lolwero

MpumeyaHue - Mpu oTcyTCTBUN TPEOYEMBIX AOKYMEHTOB M3-3a LABHOCTU 3KCMyaTauum
HeobX04UMO yKasaTb NepeyYeHb CXeM, YepTexXeil, LOKYMEHTOB, NOATBEPX JatoWmX Ka4eCTBO
mMaTtepuanos, CBApPHbIX WBOB, NPOBELEHHbIX UCMbITAHWA Ha NPOYHOCTb, NOTHOCTb,
repPMETUYHOCTb.

12 PETUCTPALIUA TPYBOMNPOBOOA

Tpybonposog 3apeructprposaH N
B

| (perncTpupytoLmnin opraH)
B nacnopte I'IpOHyMepOBaHO|CTpaHI/ILI, 1 NPOLIHYPOBaHO Bcero”nmcms,

1 B TOM Yucne Yyeprtexen Ha

(BONXHOCTb perucTpypyoLLero nmua)

M " 20 . (noanuce)

MpumeyaHmns
1 O6s13aTe/bHbIE MPUIOXEHNS K NacropTy:

- cxema (4epTex) TpybonpoBoaa ¢ ykasaHueM pasMepoB y4aCTKOB, HOMUHAIBHOTO AMamMeTpa,
MCXOLHON 1 0TOPAKOBOYHON TONWMHBI 31EMEHTOB TPy6ONpPOBOAa, MECT YCTaHOBKM OMop,
apmartypsbl, o naHUeB, 3arnylwek U Apyrux getaneii, MecT CryCckHbIX, NPOAYBOYHbIX 1
LPEHaXHbIX YCTPOWCTB, CBAPHbIX CTHIKOB, KOHTPO/bHBIX 3aCBEPIOBOK (ECNIN OHW UMEIOTCS) U X
Hymepauwmu;

- pacyeT Ha NpPoYHOCTb (ecnu TpebyeTcs);

- pernameHT NpoBeaeHNs B 3UMHee BpeMs nycka (ocTaHoBKkM) TpybornpoBoLa (3anonHseTcs
Ons Tpy6onpoBOOB, PACNONOXEHHbLIX HA OTKPLITOM BO3AYXE MW B HEOTAaNIMBaeMoM
nomeLueHnm).

2 K nacnopTty Takxe npunararmTcs:
- akTbl PEBM3UM N 0TOPAKOBKM 3N1EMEHTOB TPYOONpPoBOAa;

- yIOCTOBEpPEHe 0 KayecTBe PEMOHTOB TPy6OoNpPOBOAOB, B TOM YMC/E XYpHan CBAPOYHbIX
paboT Ha PeMOHT TPY6ONPOBOAOB, MOATBEPX AAIOWME KAYECTBO MNPUMEHEHHbIX MPU PEMOHTE
MaTepuanos 1 Ka4ecTBO CBAPHbIX CTbIKOB;

- OOKYMEeHTaUWMA MO KOHTPO O MeTanna Tp)/GOI'IpOBO,D.OB, pa60Ta|ou.u/|x B BOAOpoAcOoOepXalnX
cpenax. |_|pl/l HeobxoaUMoCTU MoryTt 6blTb JOMONHUTENBHO NPUNoXeHbl opyrmne oKyMeHTbl.

MpunoxeHne H (pekomeHayemoe). acnopT apMaTypsbl

Mpunoxenve H

(pekomeHayemoe)




TosapHbIi 3Hak narotoeutena(lTACMOPT Nner 1
0603HayeHve nacrnopTa

MecTo 3Haka
obpauweHmnst Ha
pblHKe

CBeneHuns 0 paspelunTenbHbIX JOKYMEHTax (4eknapawumsi 0 COOTBETCTBUN
Uy cepTugbukat COOTBETCTBUS U AP.), HOMEP, Aata BbiAa4yu v CPOK AEVCTBUS

1 OCHOBHbIE CBEOEHUSA Ob U3OETUN

HaumeHoBsaHve usgenus | |DN |, PN

Obo3HavyeHne n3oenus
,D,OKyMeHT Ha N3rotoeneHmne N NoCTaBky|

lo6oaHauenve TY|

N3rotosuTenb (MOCTaBLWWK)
3aBoACKOV HOMEp 13aenus
Jlata nsrotosnexusi (noctaskm)
HasHaueHne

2 OCHOBHbIE TEXHUYECKWUE OAHHbIE

HavmeHoBaHue napameTpa 3HayeHve

lMpunHumarorcs B
coorserctBun c TY|

LnameTp HOMUHaNbHbIA DN, MM

JaBneHne HomnHanbHoe PN n/inu paboyee , MMa

Pabouas cpena

Temnepatypa paboueii cpeabl t, °C

epmMeTnyYHOCTL 3aTBOpA

KnumaTnyeckoe McnonHeHue 1 napameTpbl OKpyXatollei cpeib

Tun nprucoeaunHeHns K Tpybonposoay

mopaenmyeckne XxapakTepucTrku (Koadp ULIMEHT COMPOTUBNEHUS UMK
yCNIOBHas NPOMycKHas CNocobHOCTb UM KOapPUUMEHT pacxoaa)
Macca, kr

OcrtanbHble TeXHUYECKUe faHHble U XapaKTepUCTUKU - B
coorBerctBunc TY

MokazaTtenn HageXxHoCcTun lpuHumarorcsi B coorBerctBun c TY

MokazaTtenun 6e3onacHocTH

lMpuHumarorcs B

Bug npueona Tun (4epTex), 3as. N coorsercreumn ¢ TY|

VicnonHeHne
Hanps>xeHue, B
MowHocTb, KBT
MepenartoyHoe yncno

Knmd, %
MakcrmanbHbI KpYy TAWMIA MOMEHT, H'M
Macca, kr
Macnopt
ToBapHbIi 3Hak narotoesutens(MACMOPT Jlnet 2

0603HauyeHue nacnopTa

3 CBEOEHUS O MATEPUANAX OCHOBHbIX OETAJIEN

HanmeHoBaHve getanu Mapka matepuana, ctaHgapt unm TY

MpumeyaHue - MNpu Heo6X0AMMOCTY AN OTBETCTBEHHOW apMaTypbl 0CHOPMAAIOT TabnunLbl ¢
JaHHbIMX 0N5 OCHOBHbIX AeTanem (XMMUYeCcKuii CocTas, MeXaHn4eckmne CBOMCTBa MaTepunanos,
CBEAEeHNs 0 KOHTPOJe Ka4ecTBa MaTepranos) U CBEAEHNS O pe3ynbTaTax KOHTPONS KavyecTsa
CBAPOYHbIX MaTepManoB, CBAPHbLIX COEANHEHWA 1 HannaBkKu.

4 OAHHbIE MPUEMO-COATOYHbIX UCMbITAHUA




Hau-

MEHO- Iasne-

BaHue, Las- [Temne-|Hne, npu Peaynb- Harta
o06o- Cpena |neHue [patypalkoTopom ncnbl-
3Ha- Bua nenbiTaHuit ncnbITa-| UCMbl- | UCNbl- | NpoOn3- M::?ITH_ TaHuiA,

yeHune TenbHas|TaHwuA,| TaHWiA, |BOONTCS Ny N

TaHui

nage- MMa | °C |ocmoTp, akTa
nms, MMa

3aB. N

Mo
[OKYMEH-
Taumm
dakTm-
yeckun
no-
pae-| Ha npoyHOCTb M MNOTHOCTb
nn- |Matepuana KopnyCHbIX aetanein
yec- N CBapHbIX WBOB
Kun
Ha repmeTnyHOCTb
OTHOCUTENBHO BHELLIHEN cpefbl
YNOTHEHWIA NOABUXHbIX U
Heno.aBUNXHbIX COe ANHEHWIA
YTeukn,
Ha repmeTtunyHocTb 3aTBopa
CM /MWH

Ha gyHKumnoHuposa

Hune

(paboTocnocobHOCTh)

5 KOMMNNEKTHOCTb

5.1 B KOMNNeKT NOCTaBKWN BXOOAT:

HanMeHoBaHue n3genus, obo3HayeHne

- nacrnopt

|1 3K3. Ha Kaxgoe nsoenne (I/|J1I/I Ha NapTuio nagenvii 0o

WTYK);

- PyKOBOZLCTBO M0 3KCniyataumu

0603HavYeHne

- 3KCnyaTauMoHHas [OKyMeHTauus Ha komnnekTytowme nagenus (MNC, PI);

- BegomocTtn AT

0603HavYeHne

- KOMMMIEKT 3anacHbIX YacTel B COOTBETCTBMM C BeagoMocTbio AT,

Tosapr||7| 3HaK U3roTosnTens

MACIOPT

Nunet 3

0603HayeHne nacnopTa

6 TFAPAHTUN U3ITOTOBUTENS (MOCTABLLLUKA)

NaroTosnTenb (MOCTaBLMK) rapaHTMpyeT paboTocnoco6HOCTb M3LENWIA NPY YCNOBUM
cobntofeHns NoTpebuTenem yCnoBmii akcnayataumm, TPAHCNOPTUPOBAHUS, XPaHEHNS 1
TEXHUYECKOro 06CcnyXmBaHUs, ykasaHHblx B P3.

["apaHTWIAHbIA CPOK aKcnyaTaumm

|CO AHA BBOOA B 9KCMniyaTauuto,

HO He 6onee CO [HA OTrpys3KMu.
apaHTUiiHas HapaboTka LUMKNOB B Npefenax rapaHTUNHOro cpoka
aKcnyatauumn. |

apaHTuiiHble 06513aTeNbCTBA AEMCTBYIOT TOIbKO MPW COXPaHEeHWN FrapaHTUiiHbIX N1oME

N3roToBuUTENA.

7 KOHCEPBALIUA




HaTta

HavmeHoBaHue paboTbl

Cpok pevctsus, rogbl

no

JonxHoCTb, hamunus

IOnncb

KoHcepBauus
BapwvaHT 3awmThbi -

rOCT 9.014

lMepekoHcepBaums

PackoHcepsaums

8 CBUOETENBbCTBO Ob YINAKOBbIBAHUN

BapwvaHT BHYTpEHHE YyakoBku |FOCT 9.014
IN
HaVMEHOBaHWE n3nenus o06o3HaueHue | 3aBOJICKO HOMEP
yrnakoBaH(a)
HaVMeHOoBaHMWe WK Ko N3nenms

COrnacHo TpeboBaHUSM, MPESYCMOTPEHHbIM B TY

AONXHOCTb

|| NN4Haa noonncb |

|pacu1|/|cpp0|3|<a I'IOJJ,I'IVICI/I”FO,D,, mMecsu, 4ncno

9 MNEPEYEHb OTK/IOHEHWW OT TEXHUYECKOWN OOKYMEHTALUU

KpaTtkoe conepxaHue Homep
HavmeHoBaHue n 0603HaueHve Homep oTuyeTa no
o OTKJ/IOHEHNS, paspeleHus,
netanu, c6opoYHO e AMHMLbI HEeCoOTBETCTBUIO
HEeCOOTBETCTBUSA nara
ToBapHbIi 3Hak narotosmTtenslMACMNOPT INnct 4

o0603HayeHne nacnopTta

10 CBUOETENbCTBO O NMPUEMKE

IN

HanMeHoBaHne na3nennsa

0603HavYeHne

| 3aBOACKOV HOMEp

M3roTOBNEH(a) 1 MPVHST(a) B COOTBETCTBUM C 006s3aTeNbHLIMU TPeOoBaHMSIMU
rocynapCTBEHHbIX (HaUMOHaNbHbIX) CTAHOAPTOB, AEACTBYIOWEN TEXHNYECKON JOKYMEHTALMUN 1
npu3HaH(a) rogHbIM(0R) ANs aKCnayaTauum Ha yKkasaHHble B HACTOSIWEM nacnopTe napameTpbl

HavanbHuk OTK MM

Nn4yHas
noaonuncb

pacwugpoBka
noanucm

ron, Mecsu, 4mcno

NNHNA OTpe3a Npu NoCTaBkKe Ha 3KCNopT

PykoBoaunTtenb npeanpusatus

O603HaueHVe AOKYMEHTa, MO KOTOPOMY NPOW3BOAMTCS

nocraeka
M
NNYHas NoANUChb paclwmdposka noanmcu rog, Mecsu, YACno
3akasunk
(npw Hannunm)
M
NNYHas NOANUCh paclwmgposka noanmcu rog, Mecsu, YACno
11 PE3YJ/1IbTATbl TEXHUYECKOIO OCBUOETENTbCTBOBAHUA
Mopnuch
HaTta Cpok OTBETCTBEH-
Buae- n ro| Horo nu
ocsnae PesynbTaTthl 0CBUOETENLCTBOBAHUSA CNIEAYIOWETO | HOTO NMLA,
TENbCTBO- ocsmaeTenb-| ocylwecT-
BaHWs CTBOBaHMSA | BRsowWero
Han3op
- . |FvopaBnu-
HapyXHblin BHyTpeHHui Apa
MpoBepka yeckune
OCMOTp B OCMOTp B
IOKYMEH- (nHeBma-
JOCTYMHbIX JOCTYMHbIX
Tauum Tnyeckme)
MecTax MecTax
ncnbiTaHms




12 ABUXEHUWE U3OENNSA NPU SKCIMTYATALUUN, YYET PABOTbl U TEXHUYECKOIO

OBCNYXUBAHUA
Bun JonXHoCTb,
ara TexHu- |CBefeHuwsi| nomnuchb
A Mecto [OcHoBHbIE NapameTpsl A A
ycTa- HapaboTka 4eckoro 0 BbINO/-
yctaHoeku| (PN, t, paboyas cpena)
HOBKW O6CJ‘Iy)KVI- pPeMoHTe HUBLWeEro
BaHNS! paboTty
c nocne
Hayana |nocnen-
aKkcnny-| Hero
aTauum [pemoHTal
ToBapHbIi 3Hak narotosutenslMACMOPT Jlnet 5

o6o3HayeHne nacnopTta

13 CBEJOEHUSA OB YTUITU3ALIUUN

Jarta|CeeneHusi 06 yTunmsauuu|lipumeyarme

14 OCOBbIE OTMETKHU

MpunoxeHune I (pekomeHgyemoe). CBNOETENbCTBO O
MOHTa)Ke TexHosiorn4eckoro Tpybonposoaa

Mpunoxexwe I
(pekomeHayeMmoe)
CBUOETENBbCTBON

O MOHTaXxe TexXHoJiorn4yeckoro pr60nposo.u.a

(HaMMeHoBaHWe 1 MecTopacrnonoxeHve o6bekTa, 0TAeNeHNe, KOpPMyc)
(HazHaYeHuWe 1 kaTeropus TpybonpoeoAa,
6yKBEHHO-LMPPOBOE 0603HAYEHNE)

(paboyas cpena, pacyeTHOE AaBneHVe, pacyeTHas Temneparypa)

1 OAHHbIE O MOHTAXE

TpybonpoBoL CMOHTUPOBAH

(HavMeHOBaHMe MOHTaXHOW opraH3aumm)
B MOJIHOM COOTBETCTBUM C paboueli LoKyMeHTaumel, paspaboTaHHoM!

(HaMmMeHoBaHMe NPOEKTHOW OpraHn3auunm)
no paboynm yepTexam
|(Homepa yepTexel pacnonoxeHus 06opynoBaHns n TpybonpoBoLOB)

2 CBEOEHUN4A O CBAPKE

Bua cBapku, nprMeHsIBLIMIACS Npu MOHTaxe Tpybonposona:

MeTtoabl 1 06beM KOHTPONSA KayecTBa CBAPHbIX COeANHEHWNIA:

CBapka 1 KOHTPO/b Ka4yecTBa CBAPHbIX COeAMHEHUI MPON3BELEHBI B COOTBETCTBUN C
LeMCTBYIOWMMM NPaBunnamn NpoMbiweHHo 6e3onacHocTu, paboyeit nokyMmeHTaumen n HI
cBaplkamu, NpoweAWwnMn UCrbITaHns cornacHo TpeboeaHusim "lMpasun atTectaumm
CBapLUMKOB 1 CreumannucToB CBAPOYHOro NpoM3BoacTsea”.

3 TEPMOOBPABOTKA

TepMoobpaboTka cBapHbIX COEMHEHUI NPOU3BEeAEHA B COOTBETCTBUM C (HAaMMeHOBaHMWe
LOKyMeHTa), paboyeit fokymeHTaumen n HJ

(ykasatb HI)

4 CBELOEHUSA O CTUITOCKOINMNPOBAHUN



MpumeyaHue - MyHKTbl 3 1 4 3aNONHSAOTCS NPY HANMYUK yKasaHuii B paboyel LoKyMeHTaumm
unu HI, 0 He06X0[UMOCTH BbINONHEHNS yKa3aHHbIX paboT.

3AKNTIOYEHUE

TpybonpoBon CMOHTUPOBaH B COOTBETCTBUM ¢ "MpaBunamu yctpoictea 1 6e3onacHoi
aKCcnnyaTaumm TeXHONOorMyeckux Tpybonposoaos", pabouyei gokymeHTauven n H,.

MepeyeHb npunaraemMbiX LOKYMEHTOB
1. VIcnonHuUTENbHbIE YEPTEXM YHaCTKOB TPYOONPOBOLOB CO crneuudukaumeri no goopme 1.
2. AKTbl MPOMEXYTOYHO NPMEMKN OTBETCTBEHHbBIX KOHCTPYKUMIA (hopma 2).
3. XypHanbl no ceapke Tpybonposoaa (popma 3).
4. XypHanbl y4eTa 1 NpoBEPKU KayeCTBa KOHTPOJIbHbIX CBAPHbIX COeAMHEHWIA (dhopMa 4).
5. Cnuncku ceaplmkoBs, onepaTopoB-TEPMUCTOB, AedhekTockonucTos (doopma 5).

6. XypHanbl cbopkn pa3beMHbIX COeLMHEHW TpybonpoBoAoB ¢ fasneHvem 6onee 10 MIMa
(100 krc/cM ) € KOHTPONMPYEMBIM YyCUNMEM HaTSAXeHUs (doopma 6).

7. Cnncku paboumx, LonyleHHbIX K cbopke pasbeMHbIX COeaMHEeHW Tpy6onpoBOAOB C
nasneHveM 6onee 10 MIMa (100 Krc/cM ) ¢ KOHTPOSIMPYEMBIM YCUITMEM HaTSIXXeHNs (dhopma 7).

8. AKTbl UcnbiTaHns Tpybonposonos (doopma 8).

9. ,ﬂ,OKyMeHTaLI,VISI r|pe,u,npmmmﬂ-msromsmenel?l Ha usgenund n matepuanbl, npuMeHsaeMble npu
MOHTaxe TpybonpoBoaa (CornacHo onncK).

10. AKTbl Ha NpeaBapUTENbHYIO PACTAXKY (CXaTne) KomneHcaTopos (doopma 9).

PykoBoanTenb MOHTaXHbIX paboT
(nognuce, ®.1.0.)

®dopwma 1
WUCMOJTHUTEJIbHbIN YEPTEX TPYEOMNPOBOLOA
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®dopma 1
(NpYnoXeHne K UCNONHUTENbHOMY YepTEXY)

CNEUNDUKALLUA

n3aenumn, npuMeHeHHbIX NPU MOHTaXe yyacTka Tpyb6onpoBoaa

|(6yKBeHHo-uMq)pOBoe 0603HayeHIe, ykasaHHOE Ha UCMIONHUTEIbHOM l4epTe>|<e)|

1 CBEOEHWUSA O TPYBOIMNPOBOOAX

Homep noa3unummn no ucnonHUTENbHOMY DS, | Marepwnan,
HaumeHoBaHne KonunyecTBo
yepTexy MM HO
1 2 3 4 5

2 CBEOEHNS O ®ACOHHbIX OETANSAX, ®NNAHUAX U APYITMX COEONHEHUAX U
APMATYPE



Homep noauumm no DN,|PN, MIMa Marepuan, HA (ans Konu-
HaumeHoBaHve apmarypbl - Matepuan

WCMONHUTENbHOMY YepTeXy MM | (Krc/cm ) 4ecTBO

Kopnyca)
1 2 3 4 5 6
3 CBEOEHUSA O KPEMEXXHbLIX OETANGX U NPOKNAOKAX

Homep no3numm pa3beMHOro CoeANHEHUS No HauMeHoBaHMe Matepwnan, KonmuecTso

NCMOJTHUTENIbHOMY YepTeXy HLO
1 2 3 4

MosicHeHUs1 K UCMOJIHUTENTbHOMY YepTexXy

1 3aBOACKMM CBAPHbLIM WBAM NPYCBanBaOT HOMEPA PSLOM PACMONIOXEHHbIX HA 3TOM
Tpy60onpoBOAE MOHTAXHbIX WBOB C MHAEKCOM "3aB". [Mpu NosiBNEHUN AOMONHUTENbHBIX WBOB UX
0603Ha4alT HOMEPOM LLIBA, PACTON0XEHHOr0 PSAOM Ha 3TOM TpybonpoBoae, C MHAEKCOM "a",
" "

6"wnrT.0.

2 Hymepauus cBapHbIX WBOB Ha YepTeXe 1 BO BCeX APYrux AOKYMeHTax (XKypHanax CBapOUHbIX
paboT, TepmMoobpaboTku, 3aKOYEHNSIX, MPOTOKONAX U AP.) LONXHA ObiTb € LNHO.

3 Ha Tpy6onpoBoax, nognexauwmx TernnoBoi N3onsuum, Ha NCroHUTENbHOM YepTexe
yKa3blBaeTCs pacCcTosIHME MeX Yy CBapHbLIMM WBAMU.

PykoBoAuTEND MOHTaXHbIX paboT
| (nognuce, ®.1.0.)

®dopma 2
AKT

NPOMEXYTOYHOW NMPUEMKUN OTBETCTBEHHbIX KOHCTPYKLIMIA (MPU Hann4ymMmn Takux
KOHCTPYKLUIA)

(HaMMeHoBaHVe KOHCTPYKLIMIA)
BbIMOTHEHHbIX B

(HaMMeHOBaHWe 1 MecTopacnonoXxeHve o6bekTa)

Komucecus B cocTaBe:npencTaBuTens CTPOMTENIbHO-MOHTaXHOA
opraHmsaumu

(dbamunus, Huumansl, LONXHOCTb)
npencTaBnTeNs TEXHNYECKOro Haa30pa 3aKkasymka

(dbamunug, Huumansl, LOMXHOCTb)
npencTaBMTeNs NPOEKTHOM opraHM3auum

(dbamunus, Huumansl, LONXHOCTb)
npom3Bena 0CMOTP KOHCTPYKLMIA 1 NPOBEPKY KayecTsa paboT, BbINOIHEHHbIX

(HanMeHoBaHMe CTPOUTENIbHO-MOHTAXHOM OpraHu3aumm)
1 cocTaBuna HacTosIWwMiA akT o Huxecneayowem:1 K npremke npefbsBneHbl cneaytowme
KOHCTPYKLMM

(NepeyeHb 1 KpaTkas xapakTepucTuka KOHCTPYKLNIA)
2 PaboTbl BbIMONHEHbI MO NPOEKTHO-CMETHOW AOKYMEHTaLMu

(HanmMeHoBaHMe NPOEKTHOW OpraHn3aLmu, HoMepa YepTeXen 1 farta nux CocTaBneHus)
3 Mpw BbINOAHEHNUM PabOT OTCYTCTBYIOT (MM [OMYILEHbI) OTK/IOHEHNS! OT MPOEKTHO-CMETHOW
LOKYMeHTaLum

(Npy HANUYMK OTKNOHEHWIA yKa3blBaeTCs,

KEeM COrniacoBaHbl, HOMepa YepTeXxeli 1 Aarta cornacoBaHus)
4 Iatbl: HaYano paboT

OKOHYaHue paboT

PELUEHVE KOMUCCUMN




PaboTbl BbINOMHEHbI B COOTBETCTBUM C NMPOEKTHO-CMETHOM [OKYMEHTaUMER, CTaHoapTamm,
CTPOMTENbHBIMU HOPMaMK 1 Npasunamm.Ha ocCHoBaHMM N310XXEHHOTO paspewaeTcs
NMpPOW3BOLACTBO cneaytowwmx paboT no ycTpoincTey (MOHTaXY)

(HammeHoBaHKe paboT 1 KOHCTPYKLKIA)

MpenctaBnTenb CTPOMTENbHO-MOHTaXHOW OpraHn3aumm

| (noanuce) | (®.1.0)
MpencraBnTenb TEXHUYECKOro Han30pa 3akasymka
| (nognwmceb) | (®.M1.0))

MpeAcTaBuUTENb NPOEKTHOM OpraHn3auum

(noanwucek)

(®.1.0)

®dopma 3

no ceapke Tpy6onpoBonoB

XKYPHAJTN

(MeCTopacnonoerme obbekTa, oTaeneHue, KOpI'IYC)

|(NN yepTexei pacnonoxeHus Tpybonposoaa, 6yKBeHHO-LMGPPOBOE 0603HaYeHNE y'-IaCTKOB)|

CBapouHble
O6o3HauyeHne P
CBAPHOD Hapy XHbiit Jata martepuanbl
Mapka ctanu cBapku, (mapka Pexum
coeflMHeHns no anameTp
NCHONHU- ®.MN.0. | (KOMNO3NUMS |  graventa  [TEMTEPA- anekTpona, |npensapu-
N TeNBHOM cBapLLnKa, Mapok Tpy6onposoga| TYPHbIE Cnocob| cBapoyHOit | TenbHOro
n/n YepTex TyVII'I nnyHoe | ctanein), HA, W TonWwMHa | YCNOBWS |CBApKM| MPOBONOKM, (1 COMYTCT-
cF;)Ba H)(/)’FO KNnemmo NN Fs I B 3alMTHbIN ras,| Bytowero
P cepTudpukaros|CTEHKMN paboueit dnioc), HI, [nomorpesa
coeguHeHns TOCT MM o
16037 ’ 30He, °C NN
cepTnnKaToB
1 2 3 4 5 6 7 8
Cnocob u
Cruno- N OtmeTka 0 |pesynbTathl|Pe3ynbTathbl
rOOHOCTW | Hepaspy- | u3MepeHus
OtmeTka ckonu- ®.MN.0. |muarpammbl| TBepoOCTb csg HOro ma?omgl}lo e ?/ITHO%
o} poBaHvne |onepartopa-{no xypHany| metanna P PP
COEANHEHNS| KOHTPONS ¢asbl B
KOHTpONe| MmeTtanna |TepMucta,| TepMmo- wea, N o CBADHOMO METANNE
KOpHS wea, N nnyHoe | 06paboTKK |3akoueHus, BHELHEM Coe,uVF:HeHVISI wea. N
weBa [3aknoyeHus,| Knenmo CBapHbIX nara y ’ ’
nata COeMHEHMT OCMOTpY 1 N 3aK/IIoYeHus,
N3MEPEHNAM|3aKI0UYEHNS, nara
nara
10 11 12 13 14 15 16 17

Mpumeyanue - Mpadobl 9-14, 17 3aN0NHSAIOT NPY HANNYMM COOTBETCTBYIOLLMX YKasaHuii B
pabouei gokymeHTauum nnm HI,.

(HanMeHOoBaHMe MOHTaXHOW OpraHn3auunm)
PykoBoautens paboT no ceapke

| (nognuce, ©.1.0.)
PykoBoAuUTEND MOHTaXHbIX paboT

| (nognuce, ®.1.0.)

®dopwma 4
XYPHAN N

ydyeTa n NnpoBepKu KayeCcTBa KOHTPOJIbHbIX CBAPHbIX coeauHeHun

|(MeCTopacnono>KeHV|e 06beKkTa, OTAeNneHue, Kopnyc)|




CBapouHble
HapyXHbiia maTtepuanbl| Pexum Ctunoc- M3mepeHre
Mapka N nuarpammbl no
dN.0. cranm anameTp (Mapka |npepBapu-[konmpoBaHue KVDHAN TBEPLOCTYN
cBapLmKa, anemeHTa |Cnocob|anektpona,| TensHoro | Metanna yprany meTanna
(xkomno3nums _ TepMoobpaboTku
nnyHoe MADOK Tpy6onpoBoAa|cBapky | CBApOYHOM |1 conyTcT-|  wea, N CBADHbIX wea, N
Knenmo POX W TONWMHA NPOBOJIOKW,| BYIOWErO |3aK/o4eHns, P . |3aknioyeHus,
cTanen) o coeauHeHnn
CTEHKN , MM 3aWwnTHLIN [nogorpesa narta narta
ras, g noc)
1 2 3 4 5 6 7 8 9 10
3aknioueHve o
Kavectee
KOHTPONIbHOr 0
MeTtanno- CcoeanHeHns
OtmeTka o Cnocob u MexaHuyeckne A ’
rpacpuueckune | Uiameperune COOTBETCTBUM
ro4HOCTH pe3ynbTaThl UCMbITaHNA -~ |CknoHHOCTb
nccnenosaHus| peppuTHom ero
CBapHOro |Hepaspywatouwero| obpasuos meTanna
obpasLos pasbl B TpeboBaHUSIM
coefuHeHuns KOHTpONA CBapHbIX wea Kk MKK, .
. CBapHbIX meTanne paboueit
no CBapHoOro COeVHEHUA, o N
CcoeauHeHn, wea, N [OKYMeHTaumm,
BHEWHeMy | coenuHeHus, N N 3aKNIOYEHNS,
N 3aK/I0YEeHNs, HOwvo
OCMOTPY M | 3aK/yeHns, | 3aknoyeHus, nara
3aK/o4eHns, parta jonycke
N3MEPEHNIM nara nara
narta cBapLmka K
cBapke
OLHOTUMHbIX
COelIHEHUIA
11 12 13 14 15 16 17
Mpumevanue - Mpadobl 7-10, 14-16 3an0NHAOT NPW HANMYUX COOTBETCTBYIOWMX YKa3aHW B
paboyei nokymeHTaumm unm HI.
(HanMeHOBaHMe MOHTAXHOW OpraHn3auum)
HauanbHuk ceapoyHoi naboparopum
| (nognuce, d.1.0.)
PykoBoautens paboT no ceapke
(nognuce, ©.1.0.)
Jarta
®dopma 5
CrnnUcokK
CBapLUMKOB, ONepaTopoB-TePMMCTOB, 0,edPeKTOCKONUCTOB
(MecTopacnonoxeHve o6bekTa, 0TAENEHME, KOPNYC)
(HaMmMeHoBaHVe MOHTaXHOI OpraHnsaunm)
N XypHana yyeTa 1 npoBepKu
dammnng, (Cneunans- JlnuHoe|Homep P y poBep O6paseL,
Paspsan . o KayecTBa KOHTPOJIbHbIX CBAPHbIX
uHMUManbl | HOCTb Knenmo|knenma . noanmcu
COeaNHEHNIA
1 2 3 5 6 7 8

cBapke

__
Pykoeogutens pabot no

(noanuce,

®.1.0)

PykoBoAnTEND MOHTaXHbIX paboT

(nognuce,

®.1.0)

®dopma 6

XYPHAJTN

cO60pKM pa3beMHbIX coeanHeHun Tpyb6onpoBoaoB ¢ pasneHuem 6onee 10 MMa (100

KFC/CM ) C KOHTPONUPYEMbIM YCUNIMEM HaTsXKEeHUS

(MecTopacnonoxeHve o6bekTa, 0TLeNeHne, Kopnyc)

(HavMeHoBaHMe MOHTAXHOW opraHM3aumm)




N damu- |Pamunmns,
O603Ha-
ceptn- | Or- s,  (MHMumansl
_ YyeHve
NN yepTexeit pacno- dovka- |meTka Ycunue| vHU- |1 noanuchb
pa3bem-
noxenus FOCT 21.401, oo TOB |0 npu-| Oarta | Hata- | umnansbl nvua,
N 6yKBEHHO-LMPPOBOE coenmHe- wnu- | emke |cbopku|xeHusi| pabo- | oTBETCT-
n/n|  obo3HayeHue yyacTtka . nek, |coeau-|coenu-|wnunb-| yero- | BeHHOro
TpybO- vcnonHy- | FR8K W | HEHMS | HeHIs | ki, kH | cbop- |3a cbopky
nposoaa TenbHLM | APYTUX | NoA (krc) |wwmka, N| coeawm-
neta- |cbopky YyLOCTO-| HeHwui,
yepTexam o
nei BepeHwsi| para
1 2 3 4 5 6 7 8 9
s e e e e ¥
PykoBoanTenb MOHTaXHbIX paboTt
(nopnuce, ®.1.0.)

®dopma 7
CnncokK

pabouunx, RoNYyLUEHHbIX K c60pKe pa3beMHbIX CoeanHeHU Tpy6onpoBoaoB ¢
nDasnieHnem 6onee 10 MMa (100 Krc/cM ) ¢ KOHTPONIMPYEMbIM YCUNIMEM HATSXKEHUS

(MecTopacnonoxeHve o6bekTa, 0TAENEeHNe, KOPNnyc)
(HaMmMeHoBaHVMe MOHTaXHOI OpraHnsaunm)

N damunus, nHuumansl paboyero- Paspsin Homep ynocTtoBepeHus u cpok| Obpasew, nMyHoii
cbopuwwka P LencTBus noAanucu
1 2 3 4 5

OTBeTCTBEHHbI 32 CHOPKY COeAMHEHWI

| (nognuce, ®.1.0.)

PyKOBO,lJ,VITeJ'Ib MOHTaXHbIX pa60T

| (nognmce, ®.MN.0.)

®dopma 8

AKT UCNbITAHUA TPYBOIMNPOBOOA



Mopoa | | |r.

(MecTopacnonoxeHve o6bekTa, 0TAeNeHne, Kopnyc)

(HaMmMeHoBaHMe MOHTaXXHOW OpraHn3aumnm)
Mbl, HUXEno Anucaslumecs, NPeACTaBUTENN MOHTaXHOR opraHm3aumm

| (HanmeHoBaHue, P .M.0., BONXKHOCTb)

TeXHN4YeCKOro Haas3opa 3akas4ymka

(P.M.0., BonxHOCTb)

W MPOEKTHOW opraHmnsaumu

(HauMeHoBaHWe - B Cllyyae OCyWeCcTBAeHUs aBTopckoro Haaaopa ®.1.0., BONXHOCTb)

npounsseenu ncnbiTaHne Ha

| I (MPOYHOCTb, repMEeTUYHOCTb)

crnocobom

| (rmopasnnMyeckuMm, NHeBMaTUYECKM)

yyacTtkoB Tpybonposoaa

|(N yepTexa, bykBeHHO-LUMPPoBOe 0603HaYEHME Y4aCTKOB)

WcnbiTaHvwe npoBoAMAOCH

| (vcnbiTaTenoHasa cpena)

Ha NPOYHOCTb AaBNeHUeM MIa (krc/cm ),

Ha repMeTnyHOCTb gasneHuem |Mrlla (krc/cm ).

MpooonXnTenbHOCTb
ncnblTaHns

WcnbiTaHne nponsseneHo B COOTBETCTBUN C AeicTByowmMm "Mpasmnamm ycTponcTea un
6e30nacHoii akcnnyartauum TexHonormyeckmx Tpybonpoeofos”, paboyelt nokymeHTauvein, H
[TexHonornyeckme kapTbl, NPOVN3BOACTBEHHbIE MHCTPYKLMM - N5 TPyBONpoBOAOB C paboynm
nasneHvem cabiwe 10 MMa (100 krc/cm )].Bo Bpemst ucnbitaHuii Tpybonpoeona LedeKTOB He
06HapY>XEHO ¥ OH NPW3HaH BblAEPXaBWWM UCMbITAHNE.

(nognuce) (P.N.0.)

(nognucs) (P.N.0.)

(nognuee) (P.N.0.)

®dopma 9
AKT

Ha npenBaputesibHYHO pacTaXKy (cxame) KOMMNeHcaTopoB

Fopon " B Ir.

MpeanpuaTne (3akasymk)

Lex (06bekT)

Mbl, HUXENOANUCAaBILMECS], NMPELCTABMTE/Ib MOHTUPYIOWEN OpraHn3aumm

(HanMeHoOBaHWe opraHmsaunmn)
B nuue

(BOnXHOCTb, hamMunns, 1.0.)

nnpencrtaBnTenib 3aka3duka B nvue

| (BONXHOCTbL, hammnns, 1.0.)

COCTaBW/M HACTOAWMIN aKT B TOM, 4TO npoun3eeneHa npegBaputesibHas pacTtaxka (C)KaTI/Ie)

(Tvn KoMneHcatopa)

komneHcaTopa N | ycTaHoBneHHoro Ha Tpybonposoge N

C YCNOBHbIM MPOX040M |MM, B COOTBETCTBUM C yKa3aHveM B yeptexe N |Ha MM.
CTpouTenbHas LanHa KoMneHcaTopa B CBOHOAHOM COCTOSHN MM.
CTpouTenbHas AnvHa KoMrneHcaTopa nocne pacTsaxku (cxartus) MM.
MpenBapuTenbHas pacTsaxka (CxaTue) KoMrneHcatopa nponsseneHa npy remnepartype
OKpYy>XaroLero Bo3anyxa °C.MNpencraemTenn:MOHTMpPYOLWE
opraHv3aumm

| (nognuce, ®.1.0.)

npeLnpusi TUsS-3aKas4rka

| (nognuce, ®.1.0.)




MNMpuno>xeHne P (pekomeHayemoe). Boibop Trna
YMJOTHUTENbHOW MOBEPXHOCTU hlaHLEB ONA MAMKNX
MPOKJ1afoK

MpunoxeHve P

(pekomeHayemoe)
Cpena Iasnexune PN, Tun ynnoTHATENbHOM
MIa (krc/cm) NOBEPXHOCTYN
Bce Bewectsa rpynnol B 2,5 (25) C coeanHMTENbHbBIM BbICTYMOM
>2.5(25) "BbicTyn-BnagmHa"
6,3 (63)

Bce Bewectea rpynn A, B, kpome A(a) n
BOT (BbicokoTeMnepaTypHbIii 1,0 (10) C coeauHMTENbHbIM BbICTYMOM
OpraHn4yecKuii TeNIOHOCUTEND)

>1,0(10)63 "BbicTyn-BnaguHa"
(63)
BewecTtsa rpynnbl A(a) 0,25 (2,5) C coeauHMTENbHBIM BbICTYNOM
>025 (2,5) "BbicTyn-BnaguHa" nnm "wun-nas”
6,3 (63)
BOT Hesaencumo "lnn-nags"
®dpeoH, ammnak, Booopos Hesasncumo | "BbicTyn-BnaguHa” unum "wmn-nas”
OT1 0,095 no
Bce rpynnbl BeWecTs Npu Bakyyme 0,05 "BbicTyn-BnaguHa" nnu "wun-nas"
(0,95-0,5) abe.
Ot 0,05 no
0,001 "linn-nas"

(0,5-0,01) a6c.

Mon nMH30BYIO NPOKNAAKY UK
Bce rpynnbl BewecTs >6,3 (63) NpoKNanKy oBasibHOro Unu
BOCbMWYTOJIbHOrO CEYEHUS

MpunoxeHune C (cnpaBo4Hoe). TpeboBaHUs pa3aenos,
MYHKTOB HAaCTOSALWEro cCTaHgapTa U OCHOBHbIE
TpeboBaHua OupekTumsebl EBponenckoro coto3a 97/23/EC
n ctaHpapTa EN 13480 "Tpybonposoabl NPOMbILLU/IEHHbIE
MeTasndeckume" (nsgaHne 2002-05)

Mpunoxexwve C
(cnpaBouyHoOE)

Tabnuua C.1 - ConoctaButensHas Tabnuua knaccudoukaumm u UcnblTaHns TpybonpoBoaoB no
poccuitickum Hopmam, Hopmam EN 13480 n OupekTtuee 97/23/EC



BapbiBo-
noxapo-

Ob6beMm ucnbiTaHui

KOHTPOJb

Mpynna onacHOCTb TpaHCnopTu- Kputepum poccuinckux Hopm Kpwurepun EN 13480, KONbLIEBbIX WBOB Mpuwme-
cpenpl DYEMbIX BELIECTB M0 OupekTnebl 97/23/EC [2] RT/UT. % YyaHue
POCCUACKNUM HOpMaM
Knacc EN
Kare- Tpy6o- PS 13480-
ropus P, MMa T °C nposona PS, | DN, | DN, Poccuiickne |5 [23];
Tpy60- 6ap | Mmm | 6ap HOPMbl EN
/rpynna
nposoaa cpenb MM 13480-
pea 4 [24]
BelwecTtBa C TOKCUYHBIM
A |peictBuem TOCT | Hesasuncumo|Hesasucumo| llig/1 |>0,5|>100[>3500 20 10
12.1.007:
a) YpessblyaHO OnacHble s, >500ls25 | -
knacca 1,2 g/
6) yMepeHHo onacHbie | 52,5 >300 g/ |>0,5|>25 [>1000 20 10
knacca 3
Ot Bakyyma
I 0,08 10 2.5 >-40 llg/1  |>10|>25|>1000 10 5
BapbiBonoxapoonacHbie
sewectea [OCT 12.1.044:
p |2 ropwoumerassi (IT), s | 52,5 >300 g/t |>0,5|>100]>3500 20 10
TOM 4ucne CXnxeHHble
yrneBoLopOAHbIE rasbl
(CYIN)
Ot Bakyyma | ot -40 go
I 0,08 10 2.5 300 llg/t [>10 | >25 [~2000 10 5
6)
nerkosocnnameHsowmecs | >2,5 300 /A |>10|>25|>2000 20 10
xugkoctu (JIBX)
Bakyym [Hesasucmumo
I CB';’;”O >120; A |>0,5|>25|>200 10 5
Bakyym Q-
0,08 >40;
1] Cs.1,6 >-40 I /1 >200|>2000 2 5
>0,5
B) ropioume X1akocTy | Cs.6.3, >350 A |>10]|>80 [>2000 20 10
(" K) Bakyym
| [228063, o5 A |>10|>25 [>2000 10 5
Bakyym
1l CB';’gﬂo >120 /A |>10]|>25 [>2000 2 5
Bakyym i
0,08 >40
\Y) o 1,6 >-40 1M >200|>2000 1 5
TpyaHoroptouve (TI) n Bakyym
B |Heropiouve (HI) | >6yé’ >450 ligl2 |>0,5 |>250[>5000 20 10
BellecTsa ’
I Bakyym 0,03 >350 g2 [>0,5[>200[{>5000 10 10
1] >2,5 >250 /2 |>0,5|>200{>5000 2 5
Bakyym
>0,08
\% >1,6 >120 /2 |>10|>200{>5000 1 5
V  |Bakyym>0,8| >40 g2 |50,5| 532 |»1000[ 10ONEPALMOHHLIA

llig/1 - obo3HauvaeT knacc Tpybonposoaa lll, cpena - ras, rpynna cpenbl 1 cornacHo EN 13480-1. Mpwu noctaBke 3akasunk
yKa3bIBaeT, N0 KakMM HOpMaM OCYLIECTBSIETCS N3roTOBNEHUe TpybornpoBoaa (M/mnm nx aNEMEHTOB) 1 COracoBbIBAET 3TOT BOMNPOC
C VHCMeKTupytowmumy opraHamu. O6beM UCMbITAHUIA OTHOCUTCS K KONIbLIEBBIM, YT IOBLIM WBAM METOLOM paauorpadoumn unm
YyNbTPa3ByKOBOW AePEKTOCKONUM ANs TPYNMbl YyrNePOANCTbIX Y HU3KONErMPOBAHHbIX, MAPraHLOBUCTbIX Y KpEMHEMAPraHLOBUCTbIX
ctaneii. Bakyym o6o3HavyaeTcs kak octaTtoyHoe fasneHue, Mla.

Tabnuua C.2 - CpaBHuTENbHas Tabnmua TpeboBaHnin pa3nenos (MoApasfenios) HACTOSWErO
cTaHpapTa, eBponenckoro pernoHansHoro ctaHgapta EN 13480 n OupekTusbl 97/23/EC




Pasnenvi/nonpasnens | OupekTtuea 97/23/EC |EN 13480 ASME B Conenxane

HacToswWwero ctaHgapra [2] 31.3[25] aep

Paspen 1, nogpasnensi EN 13480-1 [4],

12:14:15 MyHkT 2.1.2, cTatba 3 naparpad 1 O6nacTb NpUMeHeHs!
EN 13480-1 [4],

Paspen 2 Maparpad 2 naparpad 3 TepMuHbI 1 onpeaeneHns

Knaccudpmkauns

Paanen 5, Ta?l'II'I'ILl"El 51 _ |EN 13480-1 [4], TpybonpoBoaos, 06beM

rpynnbl cpeg "A", "B", Ctatbd 3, nyHKT 1.3;

g naparpac 4 Hepaspylualowero

’ KOHTPO/IA

MyHkT 12.3.5, Tabnmua
12.3

Ctatbsa 9, NyHKT 2.1

EN 13480-5 [23],
Tabnvua 8.2-1

Pasnen 6, nogpasaensl
6.1;6.2;6.3;6.4;6.5

MpunoxeHwue 1,
naparpad 2

EN 13480-3 [26],
nyHKTbl 6.1; 6.2;
6.3;6.4

Obwue TpeboBaHms K
KOHCTPYKLMW 1 pacyeTy

Paspen 7, nogpasnensl
711;71.2;71.3;7.1.4;
72;73;74;75;7.6

Mpunoxexve 1,
naparpad 4, nyHKTbl
4.1;4.2;4.3; 6, pasnen
B.2

EN 13480-2 [27],
nyHKTbl 3; 4; 5

MpumeHeHne
maTtepuanos, B TOM Ynicne
no ASME, EN

Pasnen 9, nogpasnensi

MpunoxeHwue 1,
naparpad 4.2;

EN 13480-3 [26]
naparpac 4.2;

PacueTbl Ha NPOYHOCTDb,

9.1;9.2;9.3;9.4;9.5 nogpasnen 7.1; nyHkT (4.2.5;4.2.3.4; ,Hﬂ:;yCKaeMble
712 4235 prXeHnA
Paspen 10, nogpasnensilTpunoxeHue 1, EN 13480-2 [27], [YcTpolicTBO
10.1;10.2;10.6 naparpac 6 naparpad 5 TpybonpoBoaoB
MpunoxeHwue 1, EN 13480-3 [26], [TpeboBaHWs K CHUXEHUIO
Paspen 10.7

naparpad 6, d)

naparpad 4.2.4.5

BUbpaLmm

Paspen 13, nogpasnensl
13.2;13.3

MpunoxeHnue 1,
naparpad 7.4

EN 13480-5 [23],
naparpadbl
9.3.2.2;9.3.3;9.34

Mmapaenuyeckne n
nHeBMaTmyeckne
NCMbITaHNS

bubnuorpadus




(1]

TexHuYeckunii pernameHT TamoxeHHoro coto3a "O 6e3onacHocTy 06opyLoBaHWS,
paboTatouero non n3bbiTouHbiM gasneHvem" (TP TC 032/2013)

2]

EBponeiickas OupekTmea Ha obopynosaHue, paboTaiowee noa nasneHnem (PED -
Pressure Equipment Directive) 97/23/EC Bctynuna B cuny 29 Hosi6ps 1999 r.

(3]

EN 1333:2006

Flanges and their joints - Pipework components - Definition and selection of
PN (® naHupl 1 conaHuesble coenmHeHuns. Jetanu Tpy6onpoBoaoB.
OnpeneneHwue v Boibop PN)

Metallic industrial piping - Part 1: General (Tpy6onpoBo bl NPOMBILWNEHHBIE

[4] |EN 13480-1 meTannuyeckue. Yactb 1. Obwwme nonoxeHns)
® naHubl apMaTypbl, COEAUHUTENbHBIX YacTel 1 Tpybonposonos Ha PN ot
FOCTP
[5] 0,1 0o 20,0 MIMa. KoHCTpyKuus, paamMepbl 1 0blwpme TexHUYeckne
54432-2011
TpeboBaHus
[6] FOCTP Mpoknanky cnupanbHo-HaBUTble TepMocToikue. Tunbl. OCHOBHbIE
52376-2005 |pasmepbl
[7] |IASME B 16.5 |Pipe flanges and flanged fittings
CHwll 23-01-
[8] 99* CTpontenbHas knuMaTonorus
[9] rocrp Cocynbl 1 annapaThl cTanbHble cBapHble. Obwme TeXHUYeckme yCnosus
52630-2012 YA P prsie. LU y
[1O]rOCTP ApmaTtypa TpybonposoaHas. Obwme TpeboBaHust 6€30MacHOCT
53672-2009 pmaTypa TpybonposogHas. Obwue Tpebosa esonacHoc
[11]FOCTP ApmaTypa TpybonposoaHas. MeTo OHTpPO CrbiTaHWiA
53402-2009 pmatypa TpybonposoaHas. Ibl KOHTPONS Y UCMbITAHWIA
[12] rocrp ApmaTtypa TpybonpoBoaHas. HopMbl repMeTMYHOCTYN 3aTBOPOB
CHwlM 2.09.03- .
[13] 85 CoOopyXeHns NPOMBIWAEHHbBIX NPEeANPUATAIA
cn

(14]

18.13330.2011

CHul 11-89-80* IN'eHepanbHble NnaHbl NPOMbIWAEHHbIX NPEeANPUSTNIA

[15]

MwupkuH A.3., YeuHbw B.B. Tpy6onpoBogHble cucTeMbl: cnpaBoyHuK. M., Xumus, 1991

FOCT P M3K |BapbiBoonacHble cpefbl. Pe3ancTmeHbI pacnpenenntenbHbIi
[16]/60079-30-1- |anekTpoHarpeBatesb. Hactb 30-1. Obwme TexHuyeckmne TpeboBaHus 1
2009 METO bl UCMbITaHWUIA
FOCT P M3K |BapbiBoonacHble cpeabl. Pe3ncTrBHbIA pacnpeLennTenbHbIiA
[17]/60079-30-2- |anekTpoHarpesaTenb. Yactb 30-2. PykoBOACTBO NO NPOEKTUPOBAHNIO,
2009 YCTAHOBKE 1 TEXHUYECKOMY 06CNY XKUBaHIO
CHwuIM 2.03.11- o
[18] 85 3awwnTta CTpouTENbHbIX KOHCTPYKLUMIA OT KOPPO3nM
[19] FOCTP Tpybbl cTanbHble 6eclloBHbIE ropsyesedOpPMUPOBaHHbIE. TexHnYeckme
53383-2009 [|ycnosus
[20] FOCTP Tpy6bl cTanbHble HeclloBHbIE 1 CBAPHBIE XON0AHOAE(OPMUPOBaHHbIE
54159-2010 |obuwero HasHauyeHus. TexHuYeckre ycnoBus
[21] rocrp BonTbl, BUHTBI 1 wNunbkyu. MexaHnyeckue CBOMCTBA U METOAbl UCMbITAHWUIA
52627-2006 ’ )
Brbpauusi. KOHTpoNb COCTOSIHUS MALWMWH MO pe3ynbTaTtaM U3MepeHuii
FOCT P NCO |Bmbpaumm Ha HeBpawatowmxcst YacTsix. Hactb 3. NpoMbllneHHbIe MallWHbI
[22] . N
10816-3-99  [HOMWMHanNbHO MoWHOCTbIO 6onee 15 KBT 1 HOMUHANBLHOW CKOPOCTLIO OT
120 no 15000 MuH
Metallic industrial piping - Part 5: Inspection and testing (MeTannuyeckne
[23][EN 13480-5
NPOMbINEHHbIe TPybonpoBoabl. YacTb 5. KOHTponb 1 ucnbiTaHus)
Metallic industrial piping - Part 4: Fabrication and installation
[24]|EN 13480-4 |(Tpy6onpoBoAbl NPOMbIWLNEHHBIE MeTannuyeckre. Yactb 4. I3rotoBneHve
N MOHTaXx)
[25] QOSOI\QE B 313 Iprocess piping
Metallic industrial piping - Part 3: Design and calculation (Metannnyeckne
[26]EN 13480-3
npoMmbillwneHHble Tpybonposoasl. YacTb 3. MNpoekTupoBaHune 1 pacyer)
[27][EN 13480-2 Metallic industrial piping - Part 2: Materials (Tpy6onpoBo bl IPOMbILIEHHbIE

meTannuyeckme. Yactb 2. Matepwmansbi)




	ГОСТ 32569-2013 Трубопроводы технологические стальные. Требования к устройству и эксплуатации на взрывопожароопасных и химически опасных производствах
	1 Область применения
	2 Нормативные ссылки
	3 Термины, определения и сокращения
	4 Основные положения и расчетные параметры для проектирования
	5 Классификация трубопроводов
	6 Требования к конструкции трубопроводов
	6.1 Общее требование
	6.2 Фланцевые и другие соединения
	Рисунок 6.1 - Измерительный шаблон для проверки отклонений

	6.3 Ответвления (врезки)
	Рисунок 6.2 - Ответвления на технологических трубопроводах

	6.4 Отводы
	6.5 Переходы
	6.6 Заглушки
	6.7 Трубопроводы, работающие при номинальном давлении свыше 10 МПа (100 кгс/кв. см)
	6.7.1 Общие требования
	6.7.2 Кованые и штампованные детали
	6.7.3 Гнутые и сварные элементы
	6.7.4 Разъемные соединения

	6.8 Сварные швы и их расположение, требования к сборочным единицам

	7 Требования к материалам и полуфабрикатам
	7.1 Общие положения
	7.2 Расчетная отрицательная температура
	7.3 Трубы
	7.4 Детали трубопроводов
	7.5 Поковки, сортовой прокат
	7.6 Крепежные детали
	7.7 Прокладочные материалы

	8 Требования к трубопроводной арматуре
	9 Основы расчета технологических трубопроводов на прочность и вибрацию
	10 Требования к устройству трубопроводов
	10.1 Размещение трубопроводов
	Рисунок 10.1 - Расположение трубопроводов

	10.2 Устройства для дренажа и продувки трубопроводов
	10.3 Размещение арматуры
	10.4 Опоры и подвески трубопроводов
	10.5 Дополнительные требования к устройству трубопроводов при комплектно-блочном методе монтажа
	10.6 Компенсация температурных деформаций трубопроводов
	10.7 Требования к снижению вибрации трубопроводов
	Рисунок 10.2 - Зависимость допустимой степени неравномерности давления от давления в газопроводах

	10.8 Тепловая изоляция, обогрев
	10.9 Защита от коррозии и окраска трубопроводов

	11 Требования к монтажу трубопроводов
	11.1 Общие требования к монтажу трубопроводов
	11.2 Монтаж трубопроводов
	11.3 Отклонение от перпендикулярности
	11.4 Особенности монтажа трубопроводов с номинальным давлением свыше 10 МПа (100 кгс/кв. см)
	11.5 Документация и маркировка трубопроводов или сборочных единиц, поставляемых заводами-изготовителями

	12 Требования к сварке и термической обработке
	12.1 Сварка
	Рисунок 12.1 - Отклонение c от перпендикулярности подготовленных под сварку торцов к оси трубы
	Рисунок 12.2 - Смещение кромок листов в стыковых продольных соединениях
	Рисунок 12.3 - Примеры конкретных форм перехода от большей толщины к меньшей

	12.2 Термическая обработка
	12.3 Контроль качества сварных соединений

	13 Требования к испытанию и приемке смонтированных трубопроводов
	13.1 Общие требования
	13.2 Гидравлическое испытание на прочность и плотность
	13.3 Пневматическое испытание на прочность и плотность
	13.4 Промывка и продувка трубопровода
	13.5 Дополнительные испытания на герметичность
	13.6 Сдача-приемка смонтированных трубопроводов

	14 Требования к эксплуатации трубопроводов
	14.1 Обслуживание
	14.2 Надзор во время эксплуатации
	14.3 Ревизия трубопроводов
	14.3.17 Ревизия арматуры
	14.3.18 Контрольные засверловки
	14.3.19 Периодическое испытание трубопроводов
	14.3.20 Нормы отбраковки

	14.4 Техническая документация

	15 Подземные трубопроводы
	Приложение А (обязательное).
	Приложение Б (обязательное). Регламент проведения в зимнее время пуска (остановки) и испытаний на герметичность трубопроводов, расположенных на открытом воздухе или в неотапливаемых помещениях и эксплуатируемых под давлением
	Приложение В (рекомендуемое). Расчетно-экспериментальные методы и средства защиты трубопровода от вибрации
	Приложение Г (обязательное)
	Приложение Д (обязательное). Применение материалов в газовых средах
	Приложение Е (рекомендуемое). Расстояния между осями смежных трубопроводов и от трубопроводов до стенок каналов и стен зданий
	Приложение Ж (обязательное). Минимальное расстояние по вертикали от верхних технологических трубопроводов эстакады до линии электропередач
	Приложение К (рекомендуемое). Периодичность проведения ревизий технологических трубопровод с номинальным давлением PN до 100
	Приложение Л (рекомендуемое). Паспорт на сборочные единицы стальных трубопроводов комплектных трубопроводных линий
	Приложение М (рекомендуемое). Паспорт трубопровода
	Приложение Н (рекомендуемое). Паспорт арматуры
	Приложение П (рекомендуемое). Свидетельство о монтаже технологического трубопровода
	Приложение Р (рекомендуемое). Выбор типа уплотнительной поверхности фланцев для мягких прокладок
	Приложение С (справочное). Требования разделов, пунктов настоящего стандарта и основные требования Директивы Европейского союза 97/23/ЕС и стандарта EN 13480 "Трубопроводы промышленные металлические" (издание 2002-05)
	Библиография


