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HacTtosuee pykoBoAcTBO pa3paboTaHO MNPUMEHUTENBHO K COPTaMEHTY HaCOCHO-
kKomnpeccopHbIX Tpy6, Bbinyckaembix no FOCT 633, TOCT P 53366 (MCO 11960:2004), TOCT
31446 (c 01.07.2018), API Spec 5CT n gpyrum H[, ykasaHHbIM B cneumdmkaumax 3akasa Ha
nocTaBKy. 3a WCKNIOYEHMEM HACOCHO-KOMMPECCOPHbIX TPpyd C pe3bboBbIMM COeaMHEHUAMMU
«[pemnym».

[aHHoe PykoBoacTBO no akcnnyatauum paspabotaHo Ha ocHoBe [OCT P 56175
(MCO10405:2000) «Tpybbl 0bCcagHble N HACOCHO-KOMMPECCOPHbIE ANA HEPTAHOM U ra3oBOW
NPOMbILLEHHOCTW. PekoMeHaauumn no akcnnyataumm n obcnyxmsanuio» (¢ MiameHeHnem Net).

Bce HacocHo-koMnpeccopHble Tpybbl, BbiMyckaemble MO Bbllle MpUBEOEHHON HopMa-
TMBHOW JOKYMEHTaLuMu, MOryT UCMOMNb30BaTbCA Kak Npu gobblde HedTH, ra3a n rasokoHAeHca-
Ta, Tak U Npu Nogaep>XaHun NNacToBOro AaBfEeHUsA U yTUNM3aumMm nNnacTtoBbiX BO4 B COOTBET-
CTBUU C pekoOMeHJaunamMmn Hactosdwero pykosoacrasa. Kpome 1oro Tpyobl MOryT NpUMEHATHCS
npy KanuTanbHOM U TEKYLLIEM PEMOHTE CKBaXKWH.

MpuBeaeHHble AaHHble N0 HOPMATUBHOW AOKYMeHTauun Ha Tpybbl sBnsawTca oblue
NMHpOpMaUNOHHBIMK. 3a AeTanbHOW TeXHMYeckon nHdopmaumen Heobxoanmo obpaliaTbca K
AENCTBYIOLMM HOPMAaTUBHbBIM JOKYMEHTaM, yKasdaHHbIM B crieLmdukaumnsax 3akasa.

PykoBoacTBO oTpaxaeT Bce Heobxoaumble TpeboBaHuA, kacawowmeca obecrneyeHus
NPOMbILLIEHHOMW 6e30nacHOCTM Mpu 3KChfyaTauun HaAcOCHO-KOMMNPECCOpHbIX Tpy6 Ha npea-
npuATUAX HedTerazogobbiBaloLWero KoMnekca, a tTakke tpebosaHnn TexHudeckoro Perna-
mMeHTa TamoxeHHoro Coto3a «O 6e3onacHocTy mawnH n obopygosanus» (TP TC 010/2011).

Mpn BbINOMHEHMM BCcex TpeboBaHWN OAAHHOIO PYKOBOACTBA HACOCHO-KOMMPECCOpPHbIe
Tpybbl OTBEYAOT BCEM IKCMyaTaUMOHHbIM XapakTepucTnukam, 3asiBfieHHbIM B HAaCTOSILLEM pY-
KOBOACTBeE.

[aHHOoe pykoBOACTBO 06s3aTenbHO ANns ucnonHeHus Motpebutensmu.

HaHHoe PykoBoactBo oTmeHsieT PykoBoacTso, BbinyweHHoe OO0 «BHUNTHedTb» B
2014 .



1 TEPMUHbI, ONPEOEJNIEHUA, OBO3HAYEHUA N COKPALLUEHUA

1.1 TepMuHbI n onpegeneHus

1.1.1 BecwoBHasa cTtanbHasa Tpyba — ctanbHasa Tpyba, He MMetoLLas CBapHOro LBa
WNW Opyroro CoOeanHeEHNs1, U3roToBNEeHHas OAHUM 13 CNOCODOB KOBKW, MPOKaTKN, BONOYEHUS
UI1 NpeccoBaHus.

1.1.2 [edeKT — HECOBEPLLUEHCTBO, NUMEIOLLIEE pa3Mep, JOCTATOYHbIM AN OTOpPaKOBKM
n3gennsa Ha OCHOBaHUN KPUTEPUEB, YCTAHOBMNEHHbLIX HOPMAaTUBHLIMU JOKYMEHTaMN.

1.1.3 MexaHu4yeckoe CBUMHYMBaHUEe — CBMHYMBaHME pe3bOOBOro coeguMHeHUs ¢ onpe-
AEeNeHHbIM yCcunmem u/unu o onpeneneHHoro nosioXXeHns ¢ NOMOLLLIO creunanbHOro Mmexa-
HU3Ma N MyqTOHaBEPTOYHOIO CTaHKa.

1.1.4 MydTa — UMnNMHAP C BHYTPEHHEN pe3bbon ana coegmHeHust AByx Tpyb ¢ pe3bbo-
BbIMW KOHL,@MW.

1.1.5 HacocHo-KoMnpeccopHas Tpyba — Tpyba, pasmellaeMas B CKBaXXMHE U Chnyxa-
Lwas ang nogbema NpoAayKUMnN CKBaXXMHbI UM HarHeTaHna paboyen cpeabl.

1.1.6 HaTar — BenuuumHa, xapakrepusyroLiasa nocagky o4HOro u3genvs Ha apyroe.

1.1.7 HecoBepLEHCTBO — HECMNJSIOLWHOCTb CTEHKM WU NOBEPXHOCTU U3gennd, kotopas
MOXeT OblTb BbIsiBlieHa BU3yasibHbIM KOHTPOSiEM W/MNM MeTogamMu HepaspyLuatollero KOoH-
Tpons.

1.1.8 NMapTna HaCOCHO-KOMIMPECCOPHbLIX TPYO — onpeneneHHoe konn4ecTeo Tpyb oa-
HOW NnaBKW, OOHOMO YCIIOBHOIrO AnameTpa, O4HOM rpynnbl NPOYHOCTU, OAHOW TOMLWNHBI CTEHKU
N OQHOro TUNa COeANHEHUs U OOHOro UCMOMHEHUSA, U CONPOBOXAaeMoe OAHUM [OKYMEHTOM,
yOOCTOBEPSIOLWNM COOTBETCTBUE KavecTBa Tpyd TpeboBaHNAM CTaHOAPTOB UM TEXHUYECKUX
YCINOBUMN.

1.1.9 MNMpuemkKa, KOHTPOJb — NPOLIECC U3MEPEHUS, U3YYEHUS, UCMbITAHUS UIN CPaBHe-
HUSA eaNHWLBI NPOAYKLUMK C YCTaHOBIIEHHbIMU TpeboBaHNAMN.

1.1.10 Pe3bboBble npeaoxpaHUTenn — asrieMeHm (Konbyo, HUrmness), Crnyxawun ans
3aWnTbl pe3bbbl 1 YNNOTHEHUA MPU  XPaHEHUU, TPaHCMOPTUPOBAHUU U  MOrPY304HO-
pasrpy3o4HbIX paboTax.

1.1.11 CBMHYMBaAHWEe BpPY4YHYIO (Py4HOe CBMHYMBaHMUE) — CBMHYMBaAHME Pe3bOOBOro
COeOVHEHUsT yCcunuemMm OOHOro yenoBeka 6e3 NpUMEHEHWsa crneumanbHOro MexaHusma unu
My TOHaBEPTOYHOIO CTaHKa.

1.1.12 TexHM4YeCKUe yCcnoBus — BUA CTaHOapTa opraHM3aummn, yTBepXaeHHbIN U3roTo-
BUTENEM NPOAYKLUUN UM UCNOMHUTENEM paboTbl, yCryru.

1.1.13 AnekTpocBapHas Tpyba — Tpyba ¢ OAHUM MPOAOSIbHBLIM LUBOM, MOSYyYEHHbIM
31IEKTPOCBAPKON COMPOTMBIIEHNEM UM UHOYKLUMOHHOW cBapkoun, 6e3 gobaBneHus npucagoy-
HOro MeTanna, B Npouecce KOTOPON CBapmBaeMble KPOMKM MEXaHUYECKN CXKUMAIOTCS, a Tenno
OIS CBapKu BblAenaeTcs 3a CHET CONPOTUBIIEHUS MPOTEKaHUIO ANEKTPUYECKOrO ToKa.

1.2 O603Ha4YeHMA U COKpaLLeHus

EU — TMn coeguHeHns HaCOCHO-KOMMPECCOPHbIX TPYO C BbICAXXEHHBbIMU HApPYXXy KOHLAMU C

3aKpYrneHHOWN TpeyronbHOoM pe3bbon

NU — Tmn coeanHEHNS HACOCHO-KOMMNPECCOPHbLIX TPYD C 3aKpyrieHHOW TpeyronbHOoM pe3bbon

HKM — Tvn coeanHeHnsi HAaCOCHO-KOMMPECCOpHbIX TPy6 ¢ TpaneuenaansHOW pe3bbon 1
Y310OM YNSIOTHEHUS MeTann-meTann

HKT — HacoCHO-kOMNpecCcopHble TPyObI

HKTH — Tmn coeanHeHns HacOCHO-KOMNPECCOPHbIX TPYD C 3aKpyrfeHHOW TpeyrosibHOW pe3sb-
6on

HKTB — TMn coeanHeHns HaCOCHO-KOMMNPECCOPHLIX TPYO C BbICaXXEHHBbIMU HAPYXKy KOHLLAMM C

3aKpyrreHHON TpeyronbHOM pe3bbon

HKTI1 — HacocHO-KOMMNpeccopHble TPpyObl C BHYTPEHHUM 3aLUMTHBIM NOIMMEPHbBIM NMOKPLITUEM

CKPH - cynbtngHoe KOppO3MOHHOE pacTpPEeCKMBAHMNE MO HANPsKEHNEM

CINO - cnycko-nogbeMHble onepaumm

ACIO — actanbTo-cMonNUCcTo-NnapadUHOBbIE OTIIOXEHMWS



2 MAPAMETPbI U TEXHUYECKUE XAPAKTEPUCTUKU TPYB
2.1 CoptameHT HKT npegctaeneH B Tabnuuax 1 n 1a.
Tabnunuya 1 — CopTamMeHT HAaCOCHO-KOMMPECCOPHLIX TPyO

HauvmeHoBaHue Pa3smephbl Tpy6
HOpMaTUBHOro YCNOBHbIN | HapyXHbIN TonwmHa JAJIMHA, M I'pynna Tun pe3b6oBO-
AOKyMeHTa ﬂ“aMM:TP; AMaMMN?Tp; CTeHKU, MM npquocTM ro coeAMHeH“ﬂ
33 33,4 3,5
48 48,3 4,0 OKE HKT
583106163:(;2&0 60 60,3 5.0
3 HKT, HKB
KOMMPECCOPHBIE 1 MyThI K 73 73,0 9,9 Wcnonkexue ’
HUM 73 73,0 7,0 A:
TexHu4eckue ycrnosus 89 88,9 6,5 9,5-10,5 O, K E N, M, P
89 88,9 8,0 HKB
102 101,6 6,5 HKT, HKB, HKM
114 114,3 7,0 HKT, HKM
J55, L80 tmn 1,
60,32 60,32 4,24; 4,83; L80 tun 13Cr, N80
6.45 7N Q, C90, P110, NU, EU
' T95, R95
5,51; 7,01 J55 - P110 NU, EU
73,02 73,02 7,82 R1 N80 Tvn Q, C90, NU EU
7,0-7,32 m P110, T95 '
5,49;6,45,;7,34 R2 J55 - P110 NU, EU
COPN'I nspzec‘;ggHTbI';i%‘;%i‘l’ 88,90 88,90 9,52 8,53-9.75 m | J55-L80, N80-P110 NU, EU
TexHuyeckmne ycnosus 10160 101.60 152%(319 (mo 13;336 M) J55, R95
‘ ' P N80 Tun 1, C90, NU, EU
6,65; 11,58-12,8 m Tos
8,38 (makc.12,05)
114,30 114,30 6,88 J55-L80, N80-P110
8,56; J55, L80 tnn 1,
10,92 L80 Tun 13Cr, N80 NU, EU
T™Mn Q, C90, P110,
T95, R95
TY 14-3-1534-87 60 60 5,0
Tpy6bl HacocHo- 73 73 55 KE HKT
KOMMPECCOpHbIE FMaakue ¢ 89 89 6,5 9,5-10,5 O, K, Esyﬁgﬁn;: Jgn:;l::mn
Y3MOM YNMOTHEHWS U3 MO- 102 102 6,5 MaTepmanap
NMMepHOro martepuana 114 114 710
TY 14-161-195-2001 48 48 4,0 0, K E HKT
Tpy6bl CTarbHbIe HaCOCHO- 60 60 50
KOMTMPECCOpHbIe U MydThI K 73 73 5’5 95-105
HUM AJ15 ra30BbIX W ra3oko- ! ' '
HOEHCATHbIX MECTOPOXKZAE- 89 89 6,5 O,KE M HKT, HKB, HKM
" 114 114 7,0
TY 14-161-198-2002 60 60 5,0
Tpy6bl HacocHo- 73 73 55: 7,0
KOMTMPECCOpHbIE C yAIu- .
HEHHOIA HAPYKHOM BbICAL- 89 89 6,5; 8,0 9,5-10,5 0, K E N, M, HKB-Y
KO 1 MydpThl K HUM (HKB-Y) 102 102 6,5
TY1308-206-00147016-02 73 73,0 5,5 HKT, HKB, HKM
Tpy6bl GecLuoBHbIE HacoC- 89 88,9 6,5 HKB, HKM
HO-KOMMPECCOPHbIE C Bbl-
CaXXeHHbIMW HapYXy KOH- 114 1143 7.0 9,5-10,5 Ec, N HKM
Lamm n MydThbl K HAM Cepo-
BOJAOPOAO U XNafoCTONKue
TY 14-161-232-2008 6,5
TpyGbl rmagkme HacoCHoO- 89 88,9 9,5-10,5 n HKTY
KOMTMPECCOpHbIe U MydThl K 30 M

HUM C yANMHEHHOW pe3bboit




Tabnuuya 1a — CoptameHT HacocHo-kKommnpeccopHbiX Tpyd no FOCT P 53366 n TOCT 31446

Pasmepbl pr6, rpynnbl NPO4YHOCTU U TUN OTAENKN KOHLU OB

HaumeHoBaHue | Hapyx | Ton- L80 N8O
HOPMaTUMBHOrO HbiM | WMHa

AOKyMeHTa »7:36, CEH Js5 | k72 | ™n1 | 13Cr n1 | mng co0 | T9s | R95 | P110
MM MM
FOCT P 53366- | 33,40 | 3,38 NK - - - NK - - _ _
2009 33,40 | 3,50 K K - - K - - - -
TpyGbl  cTanbHble, 33,40 4,55 K : ; N ; ; N : :
Kadoores oboanHon | 48:26 | 3,68 | NK : NK - [ Nk NK N N | -
nnn HaCOCHO- 48,26 4,00 K K K - K K - - -
KOMMPECCOPHbIX 60,32 4,24 NK - NK - NK NK NK NK - -
TPy Ansi ckeaxuH B | 60,32 | 4,83 | NUKHC - NUKHC | N NKC | NUKHC | NUKHC | NKC | KC | NUHC
:g%b”'”n‘;’('m'glmrsza' 60,32 | 5,00 KHC KHC KHC - KHC KHC KHC KC KC HC
HocTn, OBue Tex. |00:32 | 6,45 - - NUKH N NK NUKH NUKH NK K NUKH
Hadeckme yenoss, | 73,02 | 5,51 | NUKHC | KHC | NUKHC | NKC | NKC | NUKHC | NUKHC | NKC | KC | NKHC
FOCT 31446-2017 | 73,02 | 7,01 KHC | NKHC| NKC NKC | NKHC | NUKHC | NKC NKC | KC | NKHC
(c 01.07.2018) 73,02 | 7,82 - - NU - NU NU NU N - NU
TpyGbl  cTanbHble 88,90 5,49 N - N _ N N N N _ N
33?50““;':'20";0”3:3:' 88,90 | 6,45 | NUKHC | KHC | NUKHC | NKC | NKC | NUKHC | NUKHC [ NKC | KC | NKHC
e HepcpmHgm ' | 88,90 | 7,34 | NUKHC | - | NUKHC | NKC | NKC | NUKHC | NUKHC | NKC | KC | KHC
rasooit  npombiw- | 88,90 | 8,00 KHC HC KHC - KC KHC KHC KC | KC KHC
nexHoctn. O6wme | 88,90 9,52 - - NUKHC - NKC NUKHC | NUKHC | NKC KC NKHC
TexHuyeckme ycno- | 101,60 | 5,74 N - N - N N N N - R
B 101,60 | 6,50 KHC KHC KHC - KC KHC KHC KC KC KHC
101,60 | 6,55 | UKHC - UKHC - KC UKHC | UKHC KC | KC KHC
114,30 | 6,88 | NUKHC - NUKHC - NKC | NUKHC | NUKHC | NKC | KC KHC
114,30 | 7,00 KHC KHC | KHC - KC KHC KHC KC | KC KHC

Tun otaenku koHUoB Tpy6: N - ansA coeguHenus NU, U - ana coeauHeHus EU, K - ansa coeanHenns HKT, H - ana coeguHenusa HKTB,
C - ansa coeguHeHnsa HKM
Onuna: R17,0-7,32 m ; R2 8,53-9,75 m (go 10,36 m); R3 11,58-12,8 m (Makc.12,05)

2.2 MexaHu4eckme CBOKMCTBA HACOCHO-KOMMPECCOPHbIX Tpyb, mM3rotaBnuBaeMbiX MO
FOCT 633, npuBeaeHsbl B Tabnumue 2.

Tabnuua 2 — MexaHn4yeckmne CBOMCTBa HAaCOCHO-KomnpeccopHbix Tpyd no NOCT 633

HanmeHoBaHue Hopma MexaHU4YeCKUX CBOMCTB And ctTanu rpynn npo4YHocTu
nokasartensi O (vcn. A) K E n M P

BpeMeHHoe conpoTuBrieHne pas-
obiBy O, He Meree, MMa 655 687 689 758 823 1000
(krc/mn’) (66,8) (70,0) (70,3) (77,3) (83,9) (101,9)
I'Ipep,en TEeKy4ecCTH, O-.
- He meHee MIMa (KFC/MMZ) 379 (38,7) 491 552 (56,2) 654(66,8) 724(73,8) 930(94,9)
- He bonee MlMa (KFC/MMZ) 552 (56,2) (50,0) 758 (77,3) 862(87,9) 921(93,9) 1137(116,0)
OTHocuTenbHoe yonuHeHune, 65,
He MeHee % 143 12,0 13,0 12,3 11,3 9,5

2.3 TpeboBaHusa K ypoBHIO MexaHuvecknx cBonctB HKT noBbILWEHHON KOPPO3MOHHOM
CTOMKOCTU M XNagoCTOMKOCTU NpuBeAeHbl B Tabnvuax 3 u 4.

2.4 TpeboBaHusa K ypoBHIO MexaHuyeckmx csonctB HKT, Bbinyckaembix no APl Spec
5CTulOCT P 53366, TOCT 31446 (c 01.07.2018), npuBeaeHbl B Tabnuue 5.




Tabnuua 3 — MexaHunueckue ceorictea HKT B xniagocTokom ucnonHedmm no  TY 14-161-195-2001

HanmeHoBaHue
nokasarens

Hopma MexaHn4ecKunx CBOMWCTB CTanu rpynn npo4yHoOCTH

a

K

E

n

P

BpemeHHOe conpoTuUBREHWE paspbi-

By Og, HE MeHee, MMa (krc/Mm?)

655(66,8)

687 (70,1)

689 (70,3)

758 (77,3)

823 (83,9)

1000(101,9)

Mepenen Tekyvectn Of:
- He MeHee, MMMa (krc/Mm?)
- He Gonee, MMa (krc/Mm?)

379 (38,7)
552(56,2)

491 (50,0)

552 (56,2)
758 (77,3)

654 (66,7)
862 (87,9)

724 (73,8)
921 (93,9)

930 (94,9)
1137 (116,0)

OTHOCUTENbHOE YANMUHEHUE Os, He

meHee, %

14,3

12,0

13,0

12,3

11,3

9,5

YnapHasi BA3KOCTb Ha ob6pasuax
Wapnu (npogoneHbie KCV) npu
TemnegaType +20°C, He MeHee,
[x/om? (krem/om®)

118 (12) 118 (12)

118 (12)

118 (12)

118 (12)

118 (12)

YpapHas BA3KOoCTb Ha obpa3suax
LWapnu (npopgoneHbie KCV) npu

Temnepartype MuHyc 60°C, He me-

Hee, [x/cm? (KI’CM/CMZ)

98 (10) 98 (10)

98 (10)

98 (10)

98 (10)

98 (10)

Oons Baskow coctaBnsitoLlen (OBC)
npu TemnepaType MuHyc 60°C, He

meHee, %

70 70

70 70

70

70

Tabnuua 4 — TpeboBaHus K YpOBHIO MexaHn4eckux ceoncts HKT B KOPPO3MOHHOCTOMKOM
M XNnagocTtonkom mcnonHeHnn no TY 14-161-198-2002

Hopma MexaHM4Yeckux CBOUCTB ANl CTany rpynn NPpo4YHoOCTH
HanmeHoBaHue nokasatens
Oc Kc Ec Jlic
BpemeHHOe conpoTuBneHue paspbiBy Os, HE MeEHee,
MMa (krc/mm?) 517(52,8) 647(66,0) 655(66,8) 723(73,9)
Mpepen TekyvecTn O5:
- He MeHee, MlMa (KI’C/MMZQ 379(38,7) 490(50,0) 552(56,2) 655(66,8)
- He bonee, MMa (krc/Mmm?) 490(50,0) 627(64,0) 686(70,0) 784(80,0)
OTHOCUTENBLHOE YyANVMHEHUE Bs, He MeHee, % 20 18 16 15
TBepgocTb, He 6onee, HRB 95 22HRC 23 HRC 25 HRC
YpapHas Ba3kocTb Ha obpasuax LWapnu npu temne-
paType MuHyc 60°C, He MeHee [x/cm’ (krem/cm?) 98(10) 98(10) 98(10) 98(10)
Hons Baskown coctaenstowen (OBC) npn Temnepary- 70 70 70 70
pe MuHyc 60°C, He meHee, %
Tabnuua 5 — TpeboBaHus K ypoBHIO MexaHundeckmx cBoiicTB HKT no APl Spec 5CT,
FOCT P 53366 n TOCT 31446 (c 01.07.2018)
Hopma MmexaHM4YeCKux CBOMCTB ANA CTanu rpynn Npo4YHOCTU
Fpynna npo4YyHoOCTH Mpepen npoyHoCcTH, Mpepen Tekyyectn, MMa
He MeHee, MIMa He MeHee He Gonee
H 40 414 276 552
J55 517 379 552
N 80 tvn 1 689 552 758
N 80 Tmn Q 689 552 758
L80 tvn 1 655 552 655
c90 689 621 724
R 95 724 655 758
R95 * 758 655 862
T95 724 655 758
P 110 862 758 965
K72 687 491 -
L80 tvn 13Cr 655 552 655
Q 135 1000 930 1137
* MexaHwuyeckue covictBa ans Tpy6 no FOCT P 53366 n FTOCT 31446

2.5 MapkupoBka Tpy6HOM NpoayKLMK NPOU3BOAUTCS C LENbI0 NPUBEOEHUS Ha KaXKaoM
N3Aenun AaHHbIX, He0BX0AUMbIX MOTPedUTEn!to.
2.6 TpeboBaHUS K MapKMpPOBKE U codepkaHne MapKMPOBKU OOIMKHO COOTBETCTBOBAaTb
TpeboBaHMAM HOPMATUBHOW AOKYMEHTaUUN Ha TPYObI.




3 BBO[ TPYB B SKCINNYATALUIO
3.1 PopmupoBaHme TPYOHbIX KOJTIOHH

3.1.1 O6nactb npumeHeHna HKT onpegenserca: Ha3Ha4YeHMEM  CKBaXKMHbI
(nobbiBatoWan, HarHeTaTenbHas, Nbe3oMeTpuyeckasa n ap.); X BECOBbIMWU, MPOYHOCTHLIMU U
reomeTpu4ecKknmn XapaKTepuUCTUKaMu; aebutom CKBaXWHb; BHYTPUCKBaXXUHHbIM
obopygoBaHueMm; Hanuuvem B [[o6biBaeMOM UMM HarHeTaemMom nionae KoppO3UOHHO-
aKTUBHbIX KOMMOHEHTOB.

3.1.2 Obnactu ucnonb3oBaHus HKT B ctaHgapTHOM u yctonunsom k CKPH ucnonHe-
HWUM yKa3aHbl B Tabnuuax 6 n 7. MNpu yctaHosnenun ctonkoctn HKT k CKPH Heobxogumo py-
KOBOACTBOBaTbLCA TpeboBaHMAMM HOPMATUBHOW JOKYMEHTaLMM Ha TpyObl.

3.1.3 OrpaHunyeHne YpPOBHA pacTArMBalOWNX HaNPsKeHWU, npeagynpexajaloLiee
Bo3HMkHoBeHne CKPH B konoHHax HKT, npou3BoguTca 3a cyeT BBeAEHUs koadpduumneHTa
CHWXeHWs Hecyllen cnocobHocTu Tpyb B cpede, cogepxallen ceposogopo — KS.

Tabnuua 6 - Obnactb npuMmeHeHns HKT B cTaHOapTHOM M CTOMKOM K CynbugHomy
pacTtpeckusaHuio (CKPH) ncnonHeHun gnsa mHorodgasHoro cdononga «HeTb-ras-soga» c ra-
30BbIM chakTopoM MeHee 890 Hm®/m®

Pa6c<1,83x10° MNa Pa6c>1,83x10° MNa
(18,6 KI'C/CMZ) (18,6 KI'C/CMZ)
UcnonHeHne 4% <C H,S < 15% C H,S < 0,02% CH.S>
o6opyaoBaHusa | C H,S < 4 (06) CH.,S > (06) 5 022%
(06) P H,S < P H,S > 15% (06) PH,S < PH,S > , 6
7,3x10°Ma | 7,3x10" Na 345 MNa 345Ma (06)
CraHgapTHoe + + - - + - -
Cronkoe k CKP - - + + - + +

Tabnuua 7 - Obnactb npumeHeHna HKT B cTaHAapTHOM M CTOMKOM K CynbgunaHoOMy pactpec-
knaHunto (CKPH) ncnonHeHun gnsa BnaxHoro rasa unm o6BoAHEHHON HETH C ra3oBbiM dak-
Topom Gonee 890 Hm®/m>

Pa6c<450 kMa (4,6 krc/cm?) Pa6c> 450 kMMa (4,6 krc/cm?)
UcnonHeHue o
o6opypoBaHusa | C H,S<10% C H,S>10% Crzs < 0,075% (06) (0:0H72§c>/z
(06) (06) PH,S<345MNa | PH,S>345MNa (06)
CtanpapTHOe + - + - -
Crorikoe k CKP - + - + +

PacyeT KONOHH Ha HapyXHoe, BHYTPEHHEEe AaBfeHUs N pacTAarmBarolmMe Harpysku npo-
N3BOAATCA NO pacyeTHOMY KO3(hULMEHTY 3anaca NPOYHOCTU Ns B cpede, coaepKallen ce-
poBogopoa;

Ns= n /KS ,

roe n — koahmumneHT 3anaca NpoOYHOCTN, ONpeaEeneHHbI B COOTBETCTBUN C «NHCTPYK-
umen no pacydeTty kornoHH HKT» B yCrnoBusiX OTCYTCTBUSA KOHTaKTa ¢ CepoBO4OPOOO0M;

Ks - KOadhdUumMeHT CHMxXeHUS Hecyen cnocobHocTn (Ks < 1,0), onpeaenseTcs ans

KOHKPETHOW MapKn cTanm no TEXHUYECKMM YCITOBUSIM Ha UX NMPUMEHEHWE NN ApYrMMn aHano-
rMYHBbIMW OOKYMEHTamK, pa3paboTaHHbIMW B YCTAHOBNIEHHOM MOPSAKE Cneuvann3npoBaHHOM
Hay4YHO-UCCneaoBaTeNbCKON opraHusaumen notpebutens Tpyod, Kak npaBuno, Npu ydactuu

N3roToBUTENA.

lNMpumeyvaHue - OnpedeneHue KoaghuyueHma CHUXeHUs1 Hecyuwiel criocobHocmu Kgs eedemcst 8 coom-
gemcmeuu ¢ coenacosaHHbIMU ¢ PocmexHad3opom PO memodukamu (UHCMPYKUUSMU).

Pacyem KOIOHHbI Ha Hazgpy3Ku, 8bI3bi8ANOWUE CXUMAKOUUE HAarpsKeHUS, HarnpuMmep, Ha HapyxHoe u3-
6bimoyHoe OdaeneHue, npoussodumcs rnpu Ks = 1,0.
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3.1.4 OcobeHHOCTLIO KOHCTPYKUuK coeguHeHmn HKT ¢ peabbon 3akpyrieHHoro (Tpe-
YyronbHOro) npocmna aBnsgeTca To, YTO nocagka pesbbbl ocyllecTBnseTcss No GOKOBbIM CTO-
poHam TpeyronbHoro npoduns. Hagnexawas repMeTUYHOCTb COeMHEHUSA co3aaeTcs ynnoT-
HEeHneM B 3a30pax pe3bboBON CMa3kn MNP CBUHYMBAHUN MEXaHUYECKUM CNOCOBOoM.

CoegunHernne HKM npeactaBnseT cobon BbICOKOrepMeTuyHoe My(pTOBOE COeauHEHME
HACOCHO-KOMMNPECCOPHbIX TPYD C ynnoTHEHMEeM Tuna «meTann-metann». [epMeTU4HOCTb Co-
euHeHus obecnevnBaeTcsl KOHUYECKUMU YNNOTHUTENBHLIMA MOBEPXHOCTSAMU, PaCMOfOXeH-
HbIMW 3a pe3bbon CO CTOPOHbI MEHbLLUMX AMaMeTpoB. B coeanHeHun npegycMOTpeH KOHTaKT
MO BHYTPEHHUM YMOPHbLIM TOpLaM, (OUKCUPYIOLWLMIA 3aaHHbIN HATAr NpU 3akpenneHum coeam-
HEHWs.

3.1.5 lMpn HeobxoaMMOCTM CcOCTaBnEHUSs KOMOWUHUMPOBAHHBLIX NMATOBLIX KOMOHH U3
HACOCHO-KOMMNPECCOPHbIX TPYO C pasHULen B AMameTpax, NpeBbilatoLen npegyCMoTpPeHHYo
FOCT P 23979 «[lMepeBogHuKN ONAsi HACOCHO-KOMMPECCOPHbIX TPy6. TexHn4eckme ycrnoBusy,
HeobXo4MMO COCTaBMATb KOMOHHbI C UCMOMNb30BaHNEM ABYX M 6onee nepeBOOHWUKOB C yCTa-
HOBKOW MexXay HUMK ogHow Tpybbl. Hanpumep, B NOABLEMHOM KOSMOHHE, BKMAtoYatowen Tpyobl
ycnosHoro guametpa 114 mm 1 60 mm, crnegyet ucnonb3oBatb nepeBoaHuK 1114x89, ogHy
Tpyby anametpom 89 MM, 3atem nepesoaHuK 189x60.

3.1.6 B cnyyasax npefgernbHbIX Harpy3ok Ha KOMOUHMPOBaHHbIE NMOABEMHbIE KOSOHHbI
anmeTpom 114 n 73 mm, 102 n 73 mm, a Takke M3 TpyD C BbICAXKEHHBIMU HApYXXy KOHLAMWU Npu
cnyckax Ha 6onbluve rnybuHbl onsg obecnedyeHnss NNaBHOMO nepexoa XXeCTKOCTU, PEKOMEH-
ayeTca NpUMEHsITb B3aMeH OL4HOro nepeBoJHUKa ABa C NPOMEXYTOYHbIM pa3Mmepom. Hanpu-
mMep, B3ameH 1114x73 npumenaTb M114x89 n MN89x73. AHanorn4yHoe coyeTtaHme n ona Tpyo ¢
BbICa>XEHHbIMW HapYXXy KOHLaMW.

3.1.7 Ecnu konoHHa HKT coctaBneHa 13 Tpy6 pasnuyHbIX rpynmn NpoYHOCTU, TO B 3TUX
cnyyasx HeobxoanMMO NPUMEHATb NePEBOAHNKN U3 cTanu 6onee BbICOKOW rpyrnbl NPOYHOCTW.
Hanpumep, npu coeguHeHun Tpyo6 rpynn npoyHoctn E n J1 cneayet ucnonb3oBatb nepeBoa-
HUKW U3 cTanu rpynrbl NPoYHOCTH J1.

3.1.8 B HakNoOHHO-HanpaBfiEHHbIX CKBaXXWHaX C TEMNOM Habopa KpMBU3HbI CBbILLIE 3" Ha
10 m pekomeHgyetcsa npumeHatTs HKT ¢ mydTamu yﬂyHLuoeHI-!Oﬁ npoxogumocTn (dacka Ha
Hapy>XHON NOBEPXHOCTU MydTbl BbINONHeHa nog yrrnom 20 £5). B atom cnyyae pekomeHay-
eTCs NPUMEHATb dneBaTopbl NNawevyHoro (KIMHOBOro) Tuna.

3.1.9 Ha mecTtopoxaeHusix, rge npoucxoauT MHTEHCUBHOE OTIMOXEHWe napaduHa u
rmnca, pasnunyHbix coneun, obpasoBaHme necyaHblX NPobokK, cnenyet ucnonb3osate HKT ¢ 3a-
LWNTHBIMW MOKPLITUSIMU U CTPOro cobntoaaTth rpadmk NPouNakTMY4EeCKUX PEMOHTOB CKBaXKMH.

3.1.10 Mpwn ncnonb3zoBaHun HKT ¢ NoKpbITUSMKU cnegyeT 3HaTb BEC MOrOHHOro MeTpa
TPy6 C NOKPbITUEM M YYMUTbLIBATb 3TO MNPU COCTaBMNEHWUM NOLBECKU.

3.1.11 lNpwu npoBeaeHUn KNCAOTHbIX 06paboTOK HEOBXOAUMO MCNOSb30BaTb cheunanb-
HYIO KOJTOHHY Tpy6, NnpeHa3Ha4YeHHY0 TOMNbKO AN 3TOM Lenn 1 3aliuLLeHHY0 NoKpbITUEM (Mo
pekoMeHAauum 3aBoLa-U3rotoBuTeNs MoKpbITUSA), MO0 MHrIMBUTOpPaMK Kopposuu. 3anpeLua-
eTCs MCnonb3oBaTbh MPU MNPOBEAEHUN KUCINOTHbIX 06paboToK 3KCnnyaTauMOHHbIE KOSOHHbI
HKT 6e3 npumeHeHuns cneumanbHbIX UHIMOUTOPOB.

3.1.12 Bkcnnyatauna HKT ¢ nokpbitvem B HepTepobbiBatowmnx (pOHTaHHbIX, MEXaHU-
3MpoBaHHbIX QLIH) 1 HarHeTaTenbHbIX CKBaXXUHaX TpebyeT orpaHUYeHnss PeXnmMoB, YCTaHOB-
NEeHHbIX AENCTBYIOLLEN HOPMAaTMBHOW JOKYMEHTaLMeNn Ha NpoLecchbl o0bI4M HE(PTM 1 3aKadKm
TEXHOSIOrMYecKMx NpoayKToB, MO TemMnepaType.

TemnepamypHbie pexumbl akcriniyamayuu HKT ¢ nokpbimuem:

c nokpbitnem CTAHOAPT-80............. 0o 80 °C (gonyckaeTtcs KpaTKOBpEMEHHas BblaepXKKa
npv Temnepatype Ao 220 °C)
¢ nokpbltuem AHTUACIMO-80 ............ 0o 80 °C (gonyckaeTcsa KpaTKOBpEMEHHas BblaepXKKa

npv Temnepatype Ao 220 °C)
¢ nokpbiTuem AHTUABPA3UB-80........ o 80 °C (gonyckaeTcsa KpaTKOBpPEMEHHAs BblaepiKKa
npv Temnepatype Ao 220 °C)



c nokpbitnem TEPMO-110............... Ao 110 °C (gonyckaeTtcsa KpaTKOBpPEMEHHas BblaepXKKa
npu Temnepatype Ao 240 °C)

¢ nokpbitnem TEPMO-150............... 0o 150 °C (ponyckaeTtcsa KpaTKOBPEMEHHas BblOepXKKa
npu TemnepaTtype Ao 240 °C)

Cpok cnyx6bl HKT ¢ nokpbITMEM 3aBMCUT OT YCNOBUIN KX akcnnyatauuun. [onyckaeTtcs
BO3geuncTBme neperpetoro napa. [pu kaxgom nogbeme HKT ¢ nokpeiTem cnegyet oueHu-
BaTb (PaKTMYeCcKoe COCTOSIHME MOKPbLITUA U ero NPUrogHOCTb K AarnbHEenwen akcnnyaTauuu.
TemnepaTypHble pexumbl akcnnyataumm HKT ¢ nokpbiTnem mMoryT ObiTb YTOYHEHBI B COOTBET-
CTBUW C YCTAHOBMNEHHBLIMW B HOPMAaTMBHOW JOKYMEHTaLMW Ha NOKpbITHE.

3.1.13 Mo cornacoBaHuio C 3akas3ynMkoM [OMNYyCKaeTcsl KOoMMnektoBaTb Tpybamu co
crneumanmsavpoBaHHbIM - MOMMMEPHBIM MOKPbITUEM CKBaXXMHbI, 060pyaOBaHHbIE LUTAHIOBbLIMU
HACOCHbIMW YCTaHOBKaMMW.

3.1.14 Ona coeanHeHus HKTI pasnuuHbiXx guameTpoB mMexay cobon pekomeHayeTtcs
NPUMEHATb NEPEBOAHMKN C BHYTPEHHUM MOSIMMEPHbBIM MOKPbITUEM.

3.1.15 OtpaboTtky HKT cneagyeT BecTun KoMnnektamu. TONMbKO B 3TOM Criydae MOXHO
y4yecTb BCe 0COBEHHOCTM paboTbl TPyO Ha CKBaXkMHax M 06ecneynTb MakCMMarnbHbIN CPOK UX
paboThbl.

3.1.16 dopma y4eTa paboTbl M ABMXKEHMS napka Tpyb gormkHa paspabaTtbiBaTbCs Mo-
TpebuTtenem c y4eToM 0COBEHHOCTEN OpraHM3aLoOHHON CTPYKTYPbI NPpeanpusaTms.

3.2 TpeboBaHusA K noaroToBke TpyO K akcnnyaTauum

3.2.1 O6wue TpeboBaHMS K nNpoOBepKe COOTBETCTBUSA 3aKYMSIEHHbIX HAaCOCHO-
KOMMpPEeCCopHbIX Tpyd ycTaHOoBNEHHbIM TpeboBaHusam npuseneHbl B FOCT 24297 v [20].

Mpn NnpoBepke COOTBETCTBUS pPe3bbOBbLIX COeAMHEHUN OOCTAaTOYHO NPOBECTU BU3yarb-
HbI KOHTPOJSb Ka4yecTBa MX NOBEPXHOCTU ANs OnNpeaeneHns OTCYTCTBUS NOBPEXAEHN (Mexa-
HUYECKNX, KOPPO3MNOHHBIX), MOMYYEHHbIX MPU TPAHCMOPTUPOBaHMU, MOrPYy304HO-Pa3rPy304HbIX
onepaumsax n XxpaHeHuu.

B cny4ae obHapyXeHus noBpexaeHUin MOBEPXHOCTU crneayeT NpoBECTU KOHTPOSb reo-
METPUYECKNX NapaMeTPoOB N HATAroB pe3bb0oBbIX COEOUHEHW.

KoHTpOnb reomMeTpuyecknx napameTpoB M HATAroB pe3bbOBbIX COEANHEHUA O0SKEH
ObITb NpoBEAEH B COOTBETCTBUM C TPEOOBAHMAMN HOPMATUBHOW OOKYMEHTALMM Ha NOCTaBKY
Tpyb ¢ pe3bboBbIMU COEANHEHUAMU, a TakkKe TpeboBaHMUSMU, YKa3daHHbIMU B 3aKase.

3.2.2 lMoarotoBKy HaCOCHO-KOMMPECCOPHbIX TPYD K CNyCcKy B CKBaXKMHY MPOBOAAT Ha
TPYBHbIX 6a3ax (uexax) unu cneyunanbHbIX NnowanKkax.

3.2.3 lMNonHas npoeepka HKT Bkno4aeT: KOHTPONb MapKMpoBKM Tpyb Ha €€ cooTBeT-
CTBME COMPOBOAUTESNIbHON AOKYMEHTauuW, BU3yasibHbIN KOHTPOSb, WHCTPYMEHTasbHbIA KOH-
TPOnb, HEpa3pyLlaLWMIA KOHTPOSb, KOHTPOSb BHYTPEHHErO AnameTpa u obLLen N30rHYTOCTH,
rmgpasnuyeckoe ucnboitaHme Tpyo.

3.2.4 Kaxgaa noctasnsiemas 3aBogoM-usrotosutenem naptuna HKT conpoBoxpaetcs
AOKYMEHTOM (CepTudunkaTom), yaoCTOBEPSIOWNM UX COOTBETCTBUE TpeboBaHUAM HOpMaTUB-
HOM OOKYMEHTaLMN.

Ha TpyObl, Npolweawme peMoHT Ha TpyOHbIX 6a3ax, BblaaeTcsi COOCTBEHHbIN cepTUdU-
KaT C yKasaHMeM obnacty npumMeHeHust Tpyd 1 orpaHMyYeHnin No UX NCMofb30BaHMIO B CKBaXWN-
Hax.

Mpuewmka, nogrotoeka HKT n ncnonesoBaHne nx Anst KOMANEKTaUnMm KONOHH Npu OTCyT-
CTBMM cepTudmkaTa, NogTBEPXAatoLero nx COoTBeTCcTBMe TpeboBaHMSAM HOPMaTUBHOM OOKY-
meHTauun, SAMPELLAETCHA.

3.2.5 He3aBMCMMO OT Ha3Ha4YeHUs1 CKBaXXUHbI M KOMOHHbI BCe TPYyObl JOMKHbI NoaBep-
raTbCs BU3yaribHOMY KOHTPOSHO.

3.2.6 HKT aBnsatoTCS BbICOKOTEXHOMOMMYHbLIM NPOLYKTOM, MpOLIeAWM BCECTOPOHHUI
KOHTPONb KadecTBa Ha 3aBOAe-N3rotoBuTene.
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OpHako, Npu TpaHCcnopTMpoBaHMKM M gocTtaBke Tpyb lMNoTpebuTtento, HeKOTOpble napa-
METPbl MOryT ObITb HapyLLEHbI, NTO3TOMY HEOOXOAUMO NPOBECTH:

- BHELUHWN (BU3YyarnbHbIN) KOHTPOSb;

- KOHTPOSib BHYTPEHHEro guameTtpa u obLemn N3orHyTocTu;

- KOHTpOsb Kanubpamu (Npu oTCyTCTBMM NpeaoxpaHuTenen pesbbbl, NOTEPSAHHbIX

npyv TPaHCNOPTUPOBAHUN).

Mpn npoBepke COOTBETCTBUA TPYD U MY(PT, CBUHYEHHbBIX MEXaHNYEeCKUM CMOcobomMm,
KOHTPOIO AO0SMKHbI NoABEpraTbCs pe3bboBble COeAMHEHUS TONMbKO CBOOGOAHbLIX KOHLOB TPY6
n Myqr.

3.2.7 KOHTpOnbHO-M3MepuTenbHble NpUbopbl, NCNONb3yeMble MPU KOHTPOSE KayecTBa
TPy6, AOIMKHBI MMETb NAcnopT U OblTb NOBEPEHbLI B YCTAHOBIIEHHOM MOPSAKE.

Mpnbopbl, ncnonb3yemsle AN KOHTPONs Tpyd C NOMMMEPHBIMW NOKPLITUSIMU, HE LOSXK-
Hbl MUMETb OCTPbIX KPOMOK, NOBPEXAAtOLLMX NIIEHKY NMOKPbLITUS.

3.2.8 pwn KOHTpONE BHYTPEHHErO AnameTpa 1 obLen N3orHyToCTU Tpyd N3 XPOMUCTLIX
ctanen n HKTT1 cnegyeT ncnons3oBaTtb NOSIMMEPHbIE UMW antOMUHUEBBLIE OMNPAaBKU.

3.2.9 Tpybbl C MexaHUYEeCKM HaBMHYEHHLIMW MydTamu, npollefline BXOOHOW KOH-
TPONnb, AOMMKHbI UCNOMb30BaTbCA MO MPAMOMY Ha3HadeHuto. He gonyckaeTcsi Npov3BOaUTb
OTBWHYMBaAHWE MY(T 3aBOACKOrO COeQUHEHNS B yCnoBusix notpedbutensa. MNpu noctaske Tpyd
AN nocnenylwero HaHeCEeHUs 3alMTHOMO MOKPLITUSE UK OPYrMX TEXHOMNOrMYecKMx onepa-
UMK, KoTopble TpebyeTca npoBoanTb Ha Tpybax 6e3 MydT, B 3akasze OOMKHO ObITb yKasaHo,
YTO nocTaBka Tpyb ocylwiecTBnaeTca 6e3 MydT, Npn 3TOM My Tbl NOCTaABMASATCA B OTAENbHbIX
ALLMKaX.

3.2.10 Ana yganeHna ACIIO ¢ BHyTpeHHen NOBEPXHOCTWU IKCMyaTauUMOHHbBIX KOMOHH
HKTIT ¢ uenblo NCKIOYEeHUs NOBPEXAEHUS BHYTPEHHEro 3alMTHOrO NOKPbITUS TPYD LOMKHbI
NPUMEHATBLCA CrneunanbHble CKpebkn M3 HeMeTannuyeckux martepuanoB. 3anpewaeTca uc-
nonb3oBaHWe MeTannuyecknx ckpebkos aAnga yaaneHus otnoxeHun ACINO ¢ noBepxHOCTU No-
NMMEPHBIX MOKPbITUN.

4 MIPUMEHEHMUE NO HASHAYEHUIO

4.1 TpeboBaHMA K 060pyaOBaHUIO NpU NPOBeAEHUN CNYCKO-NOABLEMHbIX onepa-

uun

4.1.1 lMpn cnycke HaCOCHO-KOMMPECCOPHbLIX Tpyb onopHas NOBEpPXHOCTb 3neBaTopa
AOIMKHA ObITb MSIOCKOW, @ BHYTPEHHUA OMaMeTp AOSMKeH OblTb NPOKOHTPONMPOBAH C LEenblo
npoxoxaeHus Tpyobl B anesaTop.

4.1.2 Heobxoaumo cTporo cneautb, YTOObI cMa3ka He nonana Ha pabo4vne noBepxHo-
CTU (C HAce4Kon) Nnawek KNMHLEB, KOHTAKTMpPYoLKne ¢ Tpybon.

Mpwn nonagaHun cmasku ee criegyeT HeMeLeHHO yaanuTb.

4.1.3 3anpeliaeTca sKcnnyatauus cnangepa-anesatopa C U3HOLWEHHbIMU, AedopMu-
POBaHHbLIMW UM NOBPEXAEHHBIMU AETaNsIMW.

4.1.4 Pa3mepbl KIMHLEB M NNaLleK AOSMKHbI COOTBETCTBOBATL AMaMeTPy NOgHUMAEMbIX
unu cnyckaembix Tpy0. Mpu npoBegeHun CINO gomkHbI MCNONBL30BATLCS KIMHOBLIE 3axBaThl
He noBpexaatowme HKT.

4.1.5 [Ina obecneyeHns TpebyeMoro MoMeHTa CBUHYMBAHNSA HEOOXO4MMO NPUMEHEHNe
TPYOHbIX KNIOYEN C yKka3aTenem KpyTdawero MoMeHTa MOMeHToMepoM (MaHomMeTpom). Pasmep
KNYen JomkKeH COOTBETCTBOBATL pasmepy Tpybbl. Knoun Heobxoanmo npaBuiibHO yCTaHaBs-
nuBaTb Ha TpyOy, cyxapu (Kynadku) OOMKHbl ObiTb XOPOLIO NOAOrHaHbI, YTOObI UCKMYUTD
Aedopmauuio TpyGbl NO4 HUMK U COKPaATUTb A0 MUHUMYMa BOPO3aKN N BMATMHBLI HA MeTanne.

4.2 PekomeHpaumm no BbIGOPY pe3bboBbIX CMa3okK

4.2.1 Mpn CBMHYMBAHUM COEANHEHUN HEOBXOAMMO MPUMEHSTbL PernaMmeHTUPOBAHHYHO
CMa3Ky, TaK Kak OHa B 3HAYUTESIbHOW CTENEHU BIMSET Ha repMeTUYHOCTb pe3bb. Cmasku ans
COeANHEHWI OOMKHbI BOCNPUHUMaTL Gonblune yaenbHble AaBreHUs, BbICOKYIO Temnepartypy,
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YNNOTHATL 3a30pbl B pe3bbe, fierko HaHOCUTBLCS, AOMT0 COXPaHATLCHA Ha NOBEPXHOCTAX pe3b-
Obl 1 T.A.

PekomeHayeTcsa npMMeHaTb pe3bboBble CMa3kyM COOTBETCTBYOLWME TpeboBaHuam ISO
13678/API RP 5A3 unn TOCT P NCO 13678.

Kaxgas napTus npuMeHsieMon CMa3ku A0SMKHA MMEeTb NacnopT KadecTsa.

4.2.2 TpeboBaHuA K aKcnyaTaunoOHHbIM XapaKTepUCTUKaM MHOFOKOMMOHEHTHON CcMas-
KN Ons UCnonb30BaHUSA C HACOCHO-KOMMNPECCOPHbIMU TpybaMu BKAOYAOT Crieayrowme xapak-
TEPUCTUKN:

- COBMECTMMblEe (PPUKLMOHHbLIE CBOWCTBA, MO3BOMANOLNE NPOBECTM CBUHYMBAHWE CO-
eANHEHNS NpaBUSIbHO U PAaBHOMEPHO;

- afeKkBaTHble CMa304Hble CBOMCTBA, NO3BOSIAKOLLME NPeaoTBpaTUTb 3aegaHne unm no-
BpEeXAEHNE KOHTaKTHbIX NOBEPXHOCTEN COEAMHEHUS BO BPEMS CBMHYMBAHUS U pasBUHYMBA-
HUS;

- afeKBaTHble repMeTM3npyloLMe CBONCTBaA AN COeaMHEHUI pe3bboBOro tmna n He
yXyAlwarLine CBOMCTB He pe3bboBOro COeauHEHWNs, a UMEHHO, COEQUHEHU «MeTann - me-
Tann» B 3aBUCMMOCTU OT 3KCMyaTaunoHHbIX TpeboBaHuii;

- PM3NYECKYIO N XUMUYECKYH0 CTabuIbHOCTb, Kak B YCNOBUAX SKCMyaTaunmn, Tak U npu
XpaHeHuu;

- CBOWCTBa, nospondowme apPeKTMBHOE NPUMEHEHNE HA KOHTAKTHbIX MOBEPXHOCTSAX
COEOVHEHMS B OXMOAEMbIX YCNOBUAX IKCNyaTaumMm N B OXXMAAEMOMW OKpYXKaloLlen cpeae.

4.2.3 OueHnBas, noaxoauT nn pesbboBasi MHOrOKOMMOHEHTHas cmaska, [NoTpebutens
AOJDKEH OonpeaennTb Npu Kaknx ycroBusix oHa ByaeT ncnonb3oBaTbCa U B AOMNOSTHEHME K pe-
3ynbTataMm nabopaTtopHbIX UCMbITAHUM, YKa3aHHbIX B HOPMATUBHbBIX JOKYMEHTax Ha CMasky,
y4eCTb NONEeBbIE UCMbITAHUS U OMbIT UCNONb30BAHNSA €€ Ha NPOMbICNaXx.

4.2.4 PekomeHayeMble cMasku 1 0bractb NX NpUMEHeHna NnpueeaeHsl B Tabnuue 8.

4.2.5 Ha paboyem mecTe gormkHa HaxoanTbCA CMaska O4HOro Tuna, U3roToBreHHas no
OAHOMY HOpMaTMBHOMY AOKyMeHTYy (TY) B OpuUrMHanbHOW Tape COCTOAHWA MOCTaBKW, cHab-
KEHHON 3TUKETKOM C YKa3aHMEM Ha3BaHUS CMa3ku, HoOMepa napTuK, OaTbl M3rOTOBIEHUS.
MpuMmeHsiemasn cmaska gOrmKHa ObiTb 0QHOPOAHON, UMETb KOHCUCTEHLMIO Ma3u, He coaepXaTb
TBEPAbIX BKNIOYEHNIN (KAMHEW, Necka, KOMKOB BbICOXLUEN rPsi3n, MENKON CTPYXKKM U T.M.).

4.2.6 PacxogHas Tapa cO cMa3skon A0fmkHa ObiTb 3aKpbiTa KpblKamMu Ansa npegoxpa-
HEeHUS OT 3arpsi3HEHMsI U NoNagaHus B CMa3Ky NOCTOPOHHUX NPeaMETOB.

4.2.7 Cmasku nepepq ynotpebneHnem O0SmKHbl TwaTenbHO nepemewumsatbed. MNpu mc-
Nnofib30BaHUN BCEX CMa30K HeobxoauMmo uaberatb nonagaHmsa MX Ha KOXY U B XEenyaodHo-
KMLIEYHbIN TPaKT.

4.2.8 lNMoTpebutenb HECET OTBETCTBEHHOCTb 3a BbINOMHEHWE TpeboBaHMI MO OXpaHe
OKpy)XatoLen cpeabl B pavioHe nposeaeHnsa paboTt 1 3a COOTBETCTBYOLUIN BbIGOP, MCNOSb30-
BaHWE N YTUNU3aLMO MHOTOKOMMOHEHTHOW CMa3Ku.

Tabnuua 8 — ObnacTn npMMmeHeHUs1 pe3bboBbIX CMa30kK

Cmaska O6nactb NpuMeHeHus
PYCMA-1 Ons repmeTndaumm u ons ynnoTHEHWS 3aKpyrieHHbIX U YNOpHbIX pe3bb Ha coeguHeHnsx 0b-
TY 0254-001- CaaHbIX, HACOCHO-KOMMPECCOPHbIX, 6ypVIJ'IbeIX N MarnctparbHbIX pr6 noboro anameTpa

46977243-2002 | NPV 3KcnnyaTauum ¢ AaBneHneM 4o 70 MMMa.
TemnepatypHbIn guana3oH oT MmuHyc 50 °C go nntoc 200 °C.
CootBeTtcTtBYeT TpeboBaHusam 1ISO 13678/ APl RP 5A3.
PPUKLMOHHBIN KO3 DULMEHT — 1,2.

["apaHTUNHBLIA CPOK XpaHeHns B Tape nsrotosutens — 5 ner.

PYCMA P-4 Cwmaska npefHasHaveHa Ans repMeTv3auuv U Ans YNIOTHEHUS] 3aKPYINEeHHbIX U YMOPHbIX
TY 0254-031- pe3bb Ha coeanHeHusix obcagHbIX, HACOCHO-KOMMPECCOPHbIX, TPYOONPOBOAHLIX, @ TakK e
46977243-2004 | OypunbHbIX Tpy6 nioboro AnameTpa noasepraemblX MHOTOKPATHOMY CBUHYMBAHMIO NP 3KC-
nnyatauuu ¢ gasnexHnem go 70 Mla. He cogepXut B CBOeM COCTaBe CBMHLIOBbLIA MOPOLLIOK,
YTO ynydLaeT 3Konornyeckyto 6e3onacHoOCTbL CMasku.

TemnepatypHbIn guanasoH ot MuHyc 50 °C go nntoc 200 °C.

CooteeTtcTtByeT TpeboBaHuam 1ISO 13678/ APl RP 5A3.

PPUKLMOHHBIN KO3 purLMeHT- 1,3.
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Cmaska ObnacTtb NpuMeHeHus
MapaHTUNHBIN CPOK XpaHEHUS B Tape U3rotoBmTensa — 5 net
PYCMA P-5 Pes3bboBas MHrMbupoBaHHas cmaska npefHasHayeHa Ans repMeTusanmm U Ans ynnoTHeHus
TY 0254-028- 3aKPYIrMeHHbIX U YMNOPHbIX p6‘3b6 Ha COoeaUHEHUAX Oﬁcaﬂ,HbIX, HaCOCHO-KOMIMPECCOPHbIX U

46977243-2004

TpybonpoBoaHbIX Tpyb noboro AnameTpa nogsepraembix MHOrOKpaTHOMY CBMHYMBAHUIO NPU
akcnnyatauuu ¢ gasnenuem go 70 Mlla.

He copepxnt B cBOEM COCTaBe CBWMHLIOBbIN MOPOLUOK, YTO ynydllaeT 3Korornyeckyro 6es-
onacHoCTb cMa3ku. TemnepaTtypHbIi guanasoH ot MuHyc 50 °C go nntoc 200 °C.
CootseTtcTtByeT TpeboBaHuam ISO 13678/ APl RP 5A3.

DpPUKUNOHHBIN KO3 prumeHT- 1,7

[[apaHTUNHbBIA CPOK XpaHeHUs B Tape nsrotosutens — 3 roga

PYCMA P-14
TY 0254-068-
46977243-2009

Ona repmeTtusauum pe3bboBbLIX CcoeauHeHUM BypunbHbIX, 00CagHbIX W  HaCOCHO-
KoMnpeccopHbIX Tpyb knacca «lpemuym» (B TOM 4ucre Tpyb 13 XpoMocoaepKalimx Mapok
cTanen), nogBepraemMbiX MHOrOKpaTHOMY CBMHYMBAHMIO U pa3BMH4YMBaHMWIO, paboTarolmx B
arpeccuBHbIX cpeaax v Npu BHyTpeHHeEM AaBreHuun B Tpybax go 70 MMa.

OT aHanorn4yHbIX pe3bboBbIX CMa30K OTNINYAETCS YNYYLIEHHbIMU afAre3NoHHbIMU CBOMCTBaMMU
N HU3KUM (PPUKLMOHHBIM KOIMULUNEHTOM, MO3BOSAOLLUM MCMONb30BaTh OAHHYD CMa3Ky
OS5 HU3KONErMpoBaHHbIX CTanen ¢ TBepaocTblo MeHee HB 285.

TemnepaTtypHbii guanasoH ot muHyc 40 °C go nntoc 200 °C.

CooteeTtcTtByeT TpeboBaHuam 1ISO 13678/ APl RP 5A3.

PPUKLMOHHBIN KO3 PULUMEHT- 1,1

[[apaHTMNHbBIN CPOK XpaHeHus B Tape uarotosmtens — 5 net

PYCMA P-15
TY 0254-073-
46977243-2009

Ansi repMeTMsauumn n Ans ynnoTHEHMS 3aKPYINEeHHbIX U YNOPHbIX pe3bb Ha coeanHeHUsX 06-
CafHbIX, HACOCHO-KOMMPECCOPHbIX M TpybonpoBoaHbIX, a Tak xe BypunbHbIX Tpyd moboro
AvameTpa nogeepraemblX MHOrOKPaTHOMY CBMHYMBAHMIO MPU AKCNnyaTaumMm ¢ gaBneHnem go
10 MIMa. TemnepaTypHbIi AnanasoH oT MuHyc 30 °C go nntoc 100 °C.

CooteeTtcTtByeT TpeboBaHuam 1ISO 13678/ APl RP 5A3.

PPUKLMOHHBIN KO3 DUUNEHT- 1,47

apaHTUNHbBIN CPOK XpaHEHUS B Tape U3rotosmtensa — 5 net

PYCMA P-17
TY 0254-109-
46977243-2011

Ansi repmMeTn3auumn n Ans ynnoTHEHWS 3aKPYIIEeHHbIX U YNOPHbIX pe3bb Ha coeanHeHUsix 06-
CafHbIX, HACOCHO-KOMMPECCOPHbIX M TpybonpoBoaHbIX, a Tak xe BypunbHbIX Tpyb mwoboro
AvameTpa nogeepraemblX MHOrOKPaTHOMY CBMHYMBAHMIO MPU AKCNnyaTaumMm ¢ gaBneHnem go
120 MMNa. TemnepaTypHbIn gnanasoH oT MuHyc 50 °C go nntoc 200 °C.

CooteeTtcTtByeT TpeboBaHuam 1ISO 13678/ APl RP 5A3.

DPUKUNOHHBIN KOadppuumeHT- 1,15

"apaHTUNHBIN CPOK XpaHEHUS B Tape U3rotosmTensa — 5 net

PYCMA Zn-50
TY 0254-118-
46977243-2012

Ona repmetmsauMmM W CBWHYMBaHWS pe3bbOBbIX COeAMHEHUA 06CadHbIX, HaCOCHO-
KOMMpPeccopHbIX 1 BypunbHbIX Tpyb, a Takke Ansg 6ypoBoro MHCTpymeHTa. PekomeHgyeTcs
ANs UCnonb3oBaHWsa B BypunbHbIX 3aMKax M BOPOTHMKaxX OYypOB C BbICOKMM KPYTSALMM MO-
MEHTOM, TSXKernblM BECOM, BbICOKOW CKOPOCTbIO BypeHns B TsKenbix nopogax. TemnepaTyp-
HbI guanasoH oT MmuHyc 40 °C go nntoc 150 °C.

PPUKLMOHHBIN KO3 urLmeHT- 1,0.

MapaHTUNHBIN CPOK XpaHEHNS B Tape nsrotoeutens — 3 roga

CootBetcTBYET TpeboBaHusam ISO 13678/ API RP 5A3.

PYCMA P- Ona repmetmsauMmM W CBWHYMBaHWS pe3bbOBbIX COeAMHEHUA 06CadHbIX, HaCOCHO-
4ZnCU KOMMPECCOPHbIX U BypunbHbIX TPYG. TemnepaTypHbl AnanasoH oT MuHyc 40 °C o nnioc 150
TY 0254-085- °C. PPUKLMOHHBIN KO3 purLmeHT- 1,3
46977243-2009 | CooTBeTcTBYET TpeboBaHusm ISO 13678/ APl RP 5A3.

"apaHTUNHBIN CPOK XpaHEHWNA B Tape nsrotoeutens — 3 roga
PYC -1 MpumeHsieTca onsa CBUHYMBAHNSA U repMeTn3aummn pe3bboBbIX COeanHEHMI 06caaHbIX TPyO 1
TY 0254-005- HKT, narotoeneHHbix no FOCT 632, TOCT 633, TOCT P 53366, TOCT 31446

54044229-02

(c 01.07.2018), API Spec 5CT, v gpyron HA.

Pe3bboBas cmaska cooTBeTcTBYEeT TpeboBaHuam ISO 13678/ API RP 5A3.
TemnepaTtypHbIN MHTEPBAN NPUMeHeHUss cmaskm oT MuHyc 40 °C go nntoc 200 °C.
PpUKUMOHHBIN hakTop - 0,9.

PYC - CHex-
Hasa KoponeBa
TY 0254-006-
54044229-02

MpumeHsieTca ONs CBUHYUMBAHWUS U repMeTusaummn pe3bboBbIX COeAMHEHNI 06CafHbIX TPYD K
HKT, narotoBneHHbix no NOCT 632, TOCT 633, TOCT P 53366, TOCT 31446 (c 01.07.2018),
API Spec 5CT, n gpyron H[.

PesbboBasi cmaska cooTBeTcTBYEeT TpeboBaHuam ISO 13678/ APl RP 5A3.

TemnepaTtypHbI UHTEpBan NpumMeHeHns cmasku ot muHyc 60 °C go nntoc 200 °C.
PpukumoHHbIN hakTop 0,92.
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Cmaska ObnacTtb NpuMeHeHus
PYC - Onumn MpyMeHsieTcs ons:
TY 0254-009- - CBMHYMBaAHMS W TrepMeTmM3aumMmM pe3bbOoBbIX coeguHeHun obcagHbix Tpye wn  HKT,

54044229-2005

narotoBrieHHblx no FOCT 632, TOCT 633, TOCT P 53366, TOCT 31446 (c 01.07.2018), API
Spec 5CT, wn gpyron HL,;

- CBMHYMBaHMSA N repMeTu3auum 3aMKOBbIX coeauHeHui GypunbHbix Tpyd no MOCT 631,
FOCT 27834, TOCT P 50278, APl Spec 5DP wu gpyron H[. [Ona poTOpHbIX YNOPHbIX
COeQUHEHNI C 3anneYvmkamu.

Pe3bboBas cmaska cooTBeTcTBYeT TpebosaHuam ISO 13678/ API RP 5A3.

TemnepaTtypHbIN UHTEpPBan NpUMeHeHnss cmaskm ot muHyc 50 °C go nntoc 200 °C.
PpurkynoHHbI dakTop 1,05.

Banbma API
Norm

TY 0254-010-
54044229-2009

MpumeHsieTca ans:

- CBMHYMBaHUS W repmeTMsauum pe3bboBbIX coeanHeHu obcagHbix Tpye u  HKT,
narotoBrieHHblx no FOCT 632, TOCT 633, TOCT P 53366, TOCT 31446 (c 01.07.2018), API
Spec 5CT, v gpyron H[.

- ONS CBMHYMBAHMWS POTOPHBIX YMOPHbBIX COEAVMHEHUIA C 3ansievynKamu.
CBMHYMBaHUA N repMeTr3aLmmn 3amkoBbix coeagnHeHmin HKT.
Pe3bboBas cmaska cooTBeTcTBYeT TpeboBaHuam 1ISO 13678/ API RP 5A3.
TemnepaTtypHbIN UHTEpPBAanN NpUMeHeHnss cmaskm ot muHyc 50 °C go nntoc 200 °C.
PpuKLmMOoHHBbIN hakTop 1,12.

PekomeHayeTca ans

PYCMA 1API
TY 0254-084-
46977243-2009

MpumeHseTca ons repMeTv3auun 1M Ang YninoTHEHUsT 3aKPYrNeHHbIX U YNOpPHbIX pe3bb Ha
coeanHeHuax o0bcadHbIX, HACOCHO-KOMMPECCOpPHbIX Tpyb, TpybonpoBOAHbIX, a TaKke
OypunbHbIX TPYOG nboro amameTtpa, nopBepraeMblX MHOTOKPATHOMY CBMHUYMBAHUIO MNpw
akcnnyataumn ¢ gaeneHmem go 70 MlMa. PaboTtocnocobHa npu TemnepaTtype oT MuHyc 50
°C po nntoc 200 °C.

Pe3bboBas cmaska cooTBeTcTBYeT TpeboBaHusam ISO 13678/ API RP 5A3.

PPUKUNOHHBIN KO3dhdULmMeHT 1,2

PYCMA-API
Modified

TY 0254-167-
46977243-2015

MHOrokOMMNOHEHTHas cMaska npegHasHavyeHa Anst repmMmeTv3aunm U yninoTHEHUs BCEX TUMOB
pe3bb Ha coeguHeHusAxX oOcafHbIX, HaCOCHO-KOMMPECCOPHbIX TPyO, TpybOMpOBOAHLIX, a
Take BypunbHbix Tpyo nioboro anameTpa, noaBepraembiX MHOTOKPATHOMY CBUHYMBAHMIO
npu akcnnyaTtauumn ¢ gasnennem go 70 MlMa. PabotocnocoGHa npu TemnepaType OT MUHYC
50 °C go nntoc 200 °C.

CooteeTtcTtByeT TpeboBaHuam ISO 13678/ API RP 5A3.

PPUKLMOHHBIN KO3 purLmeHT 1,5

2000 NM
Pupma
Bestolife

Cwma3ska obecneumBaeT 3almTy Npy onutenbHOM xpaHeHun. OCHOBHblE TBepAble KOMMOHEH-
Tbl YCTONYMBBI K BO3OENCTBUIO XUMNYECKUX BELLECTB, OCTAlOTCH YCTOMUYMBLIMU NpU TeMnepa-
Type cBbilwe 1000F n obecneumBaloT NPOTUBOKOPPO3VOHHYKO 3awwmTty. COoOTBETCTBYET WK
npeBbILIAET 3KCNyaTauMOHHbIE NapameTpbl, ycTaHoBneHHble APl RP 5A3, a Takke Tpebo-
BaHuaM API Specification 5CT.

Tabnuuya 9 — O6nacTn NPUMEHEHUST KOHCEPBALIMOHHbBIX CMa30kK

Cmaska O6nacTb NnpUMeHeHusA
Cwmaska UMN-1 LnnuHapoBoe HedpTaHOe Macno, 3aryLlweHHoe KanbLUMeBbIM MbISTOM KACIIOT XJTI0NKOBOIrO
(Mn@3) TY Macra u canomaca; CoAepXuT NpoTUBO3aaupHyto npucaaky. ObnagaeTt xopownmmn Bog,o-
38.101820-80, CTOMKOCTbIO M MPOTUBO3aANPHBLIMW XapaKTEPUCTUKAMU, HU3KMMU MOPO30CTONKOCTBLIO U Me-
TY0254-007- XaHWYECKOW CTabuIIbHOCTbIO, YA0BNETBOPUTENIbHON KOSINTOMAHON CTabunbHOCTLI. PaboTo-

11006106-02

cnocobHa npu Temnepatype ot 0 go nntoc 70 C (J1), ot muHyc 10 go nntoc 70 c (3).

Cma3sKa KOH-
cepBaUlUOHHas
«PYCMA»

TY 0254-158-
46977243-2013

Cwmaska obecneumBaeT 3aLmUTy OT KOPPO3MU MeTanfMYeckmx n3genvi, npegoTepallaeT
npotiecc o6pa3oBaHmsa p>KaB4YMHbI, 0OecneynBaeT KOHCEPBALMIO METaNIMYeCKuX u3genui un
MexaHM3MoB. Cma3ska coBMeCTMMa C pe3bboBbIMM CMa3kaMu 1 He TpebyeT yaaneHust ne-
pen HaHeceHneM pe3bboBbiXx cMa3ok. CMaska obnagaeT BbICOKMMU afare3voHHbIMU U KOH-
CepBaLMOHHBIMM CBOMCTBaMM, BbICOKOM BOAOCTONKOCTbLIO. YAepKUBaeTCs Ha HaKMOHHbIX U
BEpTMKanbHbIX MOBEPXHOCTAX. PaboTocnocobHa npu Temnepatype ot MuHyc 40 °C go
nntoc 150 °C.

Rust Veto AS
Pupma
HOUGHTON

MHrMbuTop KOppo3um cMasoyHOro Tuna, cogepkallinii BblICOKOKa4eCTBEHHbIE MHIMOUTOPDI
KOpPPO3MKN U NpeaHas3HayYeHHbIN 1151 UCMOSb30BaHUSA B SKCTPEMASIbHbIX KITMMATUYECKMX
ycnoBusx. MNMpoaykT cneumanbHO pa3paboTaH Anis JONrOCPOYHOM 3awuThl pe3bbbl Ha TpyO-
HOW NPOAYKLMUN, HaXOAsALENCS B arpeCCUBHON OKpyxatoen cpege. MHrmbutop nossonset
co3gaTth 3awuTy OT KOppo3un 40 12 MecsiLeB BO BPEMS HAPY>KHOIO XpaHEHUs! B arpeccuB-
HOW OKpYyXatoLlen cpege.
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Cmaska O6nacTb NnpuMeHeHuUsA

AHTUKOpPpPO3U- | AHTUKOPPO3NOHHOE CpeacTBO pa3paboTaHo cneunanbHO ANna ANMMTEeNbHON 3alunTbl TpY6
OHHOe cpea- HETAHOro copTaMeHTa, CTOMKOE K BO34ENCTBUIO CEPHbIX BOCCTaHOBUTENEN N pasfIYHbIX
cTtBOo KENDEX | 6aktepuit, KoTopble B 0BbIYHbIX YCIOBUSAX CNOCOGCTBYIOT Pa3BUTMIO KOPPO3UM.

OCTG»

ﬂpmmeanme. Ons KOHCepBauun Mmoryt ObITb MCMNOSb30BaHbI apyrme KoHcepBaUMOHHbIE CMa3KN MMeoLWne CpokK
3aWLNTbl HE HWXEe, YeM Yy peKOMeHO0BaHHbIX CMa30K

4.2.9 MNpmeHeHne MalLUMHHOIO Macna v OM3enbHOro TOMNMBa B KAa4YecTBe 3aMeHuTe-
e KOHCUCTEHTHbIX CMa30K, a Takke CBMHYMBaHME pe3bbbl 6e3 cmaskn SAMPELLAETCA.

4.3 MNpoBepeHne CIMO ¢ HACOCHO-KOMMNpPECCOpPHbLIMU TPyOamu
4.3.1 [lokyMeHTMpoBaHue npoLecca NoAroTOBKN MU CNycKa KONMOHHbI

4.3.1.1 Ansa cnycka KONOHHbI HACOCHO-KOMMPECCOPHbIX TPY6 A0MKHbI ObiTh pa3paboTa-
Hbl UHCTPYKLUMKN, pErfiameHTUPYHoLLNE pacTsiKeHUE KOMOHHbI U NOPSAOK CNyCKa KOMOHHbI C Lie-
Nbl0 He JONYCTUTb KPUTUYECKUX HAMPSPKEHUI NN PacTSArMBaroLWnX HanpskeHun B nNiobon mo-
MEHT cpoka cnyxbbl KONOHHbI. [Ana obecnevyeHnss Hagnexallero ypoBHsS pacTsSXKeHUA KOMNOH-
Hbl U NpaBUSIbHOM Npoueaypbl Cnycka HeobXxoauMO yyecTb BCe (pakTopbl, AENCTBYOLNE Ha
KOJTIOHHY B npouecce aKcnnyatauun u cnycka. Takke OomMKeH OblTb YyYTEH UCXOOHbLIN 3anac
NMPOYHOCTU KOSTOHHbI Ha pacTsXXeHue, BISIOWNIA Ha NOPSAOK CrycKa KOMOHHbI.

4.3.1.2 Bce paboTbl Mo cbopke KOMOHHbI HACOCHO-KOMMPECCOPHbLIX TPYD cneayeT npo-
BOAUTb MO YTBEPXAEHHOMY NriaHy paboT, COCTaBNEHHOMY B COOTBETCTBUWN C MHCTPYKLUUAMN U
TpeboBaHNAMKN pernameHTUpPYLWNX 4OKYMEHTOB.

MnaH JOormKeH BKNOYaTb yKasaHus MO Nopsaky COOpKM B KOMOHHY TpyO pasnuyHbIX
rpynn NpoYHOCTU, pasMepoB 1 TUMOB pe3bboBbix coeanHeHun. Cnyck Tpyb Heobxoanmo npo-
BOAWUTb B CTPOroM COOTBETCTBUM C YCTAHOBMNEHHBIM MOPSAKOM.

4.3.2 KoHTpornb 1 noarotoBka Tpyo
4.3.2.1 OcmoTp Tpyb 1 Myt

Mepen nogbeMOM HaCOCHO-KOMMPECCOPHbIX TPyD Ha BypoBYyH YCTaHOBKY HeO6xoanmo
NPOBECTM OCMOTP Kaxgon Tpybbl n MydThbl.

HacocHo-koMnpeccopHble TpyObl He AOMKHbI UMETb AedekToB, koTopble no NOCT 633,
FOCT P 53366, TOCT 31446 (c 01.07.2018), API Spec 5CT n gpyrum H[] oTHOCATCA K HEOo-
NyCTUMbIM AedeKkTam.

BHMUMAHWE! Heobxoanmo umeTb B BMAY, YTO U3-3a OONbLUMX AOMNYCTUMbIX OTKITOHE-
HUN HapPYXXHOro AnamMeTpa Ha yyacTke, HaxogsaweMcs HenocpeACcTBEHHO 3a BbiCagKOW Hacoc-
HO-KOMMNPECCOPHON TPybbl, MOryT BO3HUKHYTb 3aTPyOHEHUS MPWM YCTaHOBKE Ha HACOCHO-
KomnpeccopHou Tpybe repMeTnsnpytoLLen NogBeckn oxBaTbiBaloLLEero Tmna, ecnu tTpyba mnsro-
TOBMNEHa C BEPXHUM MpefenbHbIM OTKNOHEHNEM HapyXHOro anameTpa. 1o aTon npudnHe pe-
KomMeHayeTcs TuwaTenbHo BblbnpaTb pe3bboBoe coedMHEHWEe AOS11 HaCOCHO-KOMMPECCOPHbIX
Tpyb, yCTaHaBNMBaEMbIX BBEPXY KOJTOHHBbI.

4.3.2.2 lNogrotoBka HACOCHO-KOMMNPECCOPHbIX TPY6 K CBUHYMBAHUIO B KOSTOHHY

Mpn NOAroToBKE HACOCHO-KOMMPECCOPHbIX TPYD AN CBUHYMBAHWA B KOMOHHY PEKo-
MeHAYeTCH BbINOMHUTL Cnefyoume OCHOBHbIE AENCTBUS:

a) ckommnnekmosamp mpy6bl 10 epyrnnam fNpPoYHOCMU, pa3Mepam U murnam coeduHe-
HUU U yrioXumb Ha cmesifiaxu ¢ y4emom o4epeOHOCMU UX CriycKa ro rnaaHy pabom.

Ecnu kakaa-nnbo Tpyba He nogaaeTca ngeHTugukaumm, To oHa AoMmkHa ObiTb OTNOXe-
Ha [0 BbIICHEHMS €€ rpynnbl MPOYHOCTK, pa3mepa 1 Tuna pe3bboBOro COeaNHEHNS;
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6) cHsimb pe3bbosbie npedoxpaHumeru ¢ KOHUo8 mpy6 u mygm.

Pe3bboBble npegoxpaHuTenu criegyet CHMMaTh cneunanbHbIM KIHYOM yCunmem ogHo-
ro yenoseka. B crnyyae 3atpygHeHUn npu cHATUM pe3bboBOro NpeaoxpaHnTeNsa AonycKarTcs
nerkue yaapbl AepeBsiHHbIM NMpeaMeToM MO Topuy NpeaoxpaHuTens Anga yaaneHus BO3MOX-
HOro nepekoca;

8) oyucmums pe3bbosbie coeOUHeHUst mpy6b u Mygbm om KOoHcepealuUOHHOU cMa3Ku.

OuncTky OT cMasku crnegyeT NPOBOAUTL BETOLUBLIO NPU NMOMOLLN ropsiyen MblfIbHOW BO-
Abl, NogaBaemMon nog HanopoMm, NAapooOYUCTUTENS UMM PACTBOPUTENS, HE CoAep KaLLero Xnop.
Mpn MMHYycoBOW TemnepaType AonyckaeTcs yaaneHue CMasku C MOMOLLBbI pacTBOPUTENS, He
cofep)allero xmnop, ¢ nocrieayoLlen npoayekon pe3sboBoro coeanHeHUs

cXXaTbiM BO34YXOM.

Ans yOaneHusi cmMa3ku He donyckKaemcsi ucrnosib3oeamb Ou3esibHOe MmOonJueo,
KepocuH, coneHyro 800y, 6apum u Memannu4deckue wemeku!

Takke He cnegyeT uUcnonb3oBaTb AN yoaneHus CMasku Molowme cpencrsa, ocTaBns-
toLLME NIIEHKY Ha NOBEPXHOCTU pe3bb0OBOro COEAUHEHNSA U NPUBOASLLME K YXYALIEHUO nocne-
AyloLero HaHeCeHNs YNNOTHUTENbHOM CMa3ku U €€ aaresum K metanny.

Mocne yaaneHna cmasku pe3bboBoe coeguHeHue cnegyeT TwaTtenbHO NpoTepeTb Cy-
XOW Y YNCTOM BETOLLLIO USTN NPOCYLLUNTbL CXKaTbIM BO34YXOM.

B cnyyae noctaBkn Tpyb c pe3bboBOW YyNIOTHUTESNbLHOW CMasKoW Nod npegoxpaHu-
TeNbHbIMW JeTansaMu AonyckaeTcs npoBedeHue NepBOW CrhycKonogbeMHOW onepauun 6e3
yAaneHus 3aBOACKOW CMasku B Criyvyae Hanmums 3aBOACKMX NMpefoXpaHUTEnbHbIX AeTanen u
OTCYTCTBUS UX NoBpexaeHund. pn 3ToM nocne OTBUHYMBAHUSA NPeAoXpaHUTENbHbIX AeTanemn
NpOu3BOANTCA BM3yarnbHas OLeHKa CMasku Ha pe3bbe Tpyb u MydT Ha oTcyTCcTBUE/Hanuymne
WHOPOAHbIX BKMoYeHM. B cnydyae obHapyXeHUs MHOPOOHbIX BKNOYEHU pe3bboBasd cMaska
AOIMKHa ObITb MOMHOCTBIO yAaneHa un Ha pe3bby HaHeceHa BHOBb pe3bboBasi cMaska TOro e
HanmeHoBaHus. Nepen cbopkon paboyero coeguHeHus Ha pe3bby TpyObl U MydTbl, NpU OT-
CYTCTBMM CMa3KM Ha KakoM-nnbo y4yacTke pe3bObl He3aBMCMMO OT MNSiowagn HEMOKPbITOro
yyacTka, JOMNOSTHUTENbHO NPOU3BOAMTCH HaHeceHue pe3bboBOM CMas3KuM TOro XXe HauMeHoBa-
HWUA Tak, YTOObI Oblna NoKpbITa BCS NOBEPXHOCTb COEAMHAEMOro y4YacTka.

2) ocmompems pe3bbogoe coeduHeHUe mpy6 u mycgm.

Tpy6bbl, y KOTOpPbIX OBHapyXeHbl noBpexaeHus pe3bdbl, oTHocAwmeca no NOCT 633,
FOCT 33758, TOCT P 51906, API Spec 5B n gpyrum H[ Kk He4ONyCTUMbIM, U KOTOPbIE HEMb3S
ncnpaBuTb, K CNYCKY HE AOMNycKalTCs;

0) usamepums OnuUHYy Kaxool mpyb6sbl.

N3mepeHus cnegyeT npoBoauTb OT CBOGOAHOrO Topua MydTbl 4O TOrO y4yactka HuM-
NenbHOro KoHua TpyObl, KOTOPbIA COOTBETCTBYET HOMWHANBHOMY MOSIOXKEHUIO TopLa MYydThl
npy MexaHW4yeCKOM CBUH4YMBaHUM (NPUONM3MTENbHO Y KOHUa cbera pe3bbbl Ha Tpybe unu y
OCHOBaHWA TPEYrofibHOro Knenma).

Obuwasa cymma namepeHHbIX AfMH OTAeNbHbIX TPY6 npeacrtaBndeT cobon OnNHY HeHa-
rPY>KEHHON COBCTBEHHBLIM BECOM KOJTOHHBbI.

[na namepeHnst cnegyeT MCNOMb30BaTh CTalbHYHO M3MEPUTENBbHYIO NEHTY C LleHON Aae-
neHus He 6onee 1,0 mm.

e) nposecmu wabrioHUposaHue Kaxxool mpyobl.

LWabnoHnpoBaHue Tpyb 6e3 NOKpbITUA AOMKHO ObiTb NPOBEAEHO CTarbHbIM LLABGIOHOM
(onpaBkon) no Bcen anuHe Tpyobl. [ns wabnoHmposaHns Tpyd ua ctanen tuna 9Cr n 13 Cr u
KOPPO3MOHHO-CTONKNX CTanen criegyet Mcnonb3oBaTh NONMMEpPHbIE (NIAaCTUKOBbLIE) NN anto-
MUHMEBBIE WabnoHbl (onpasku). Pasmepbl paboyvein yacty wabnoHa (onpaBkn) OOMKHbI COOT-
BETCTBOBaTb pasmepam, ykaszaHHbiM B TOCT 633, TOCT P 53366, NOCT 31446 (c
01.07.2018), APl Spec 5CT wn gpyrum H[.

LWabnoHnpoBaHue Tpyb C BHYTPEHHUMM MOKPLITUAMU AOSHPKHO BbINOMHATLCS cneunarnb-
HbIM NOSIMMEPHBLIM (MNAaCTUKOBLIM) LWABNOHOM (ONPaBKOW) C HEMETAaNIMYEeCKUM CTEPXKHEM (He
AonyckaeTcs WabnoHMpoBaHMe MeTanIM4ecKknum WabnoHoM (onpaBKomn)).

Paamepbl paboyen yactu wabnoHa (onpaBkM) OOMKHbI COOTBETCTBOBATL YKa3aHHbIM B
Tabnuue 10.
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Tabnuua 10 — Pasamepbl pabo4yern yactu wabnoHa (onpaBku) Ans KOHTponsa Tpyb C BHyTpeH-
HUMW NOKPbITUAMM

Pasmep HapyxHbin HapyXHbin MpepenbHoe | [OnuHa pa6o- | MNpeaenbHoe
TpyObl, MM anameTp AnameTp OTKNOHEHMue yeun yacTu OTKNOHEHue
wabnoHa wabnoHa HapYy>XHOro wabnoHa pabouen
(onpaBku) (onpaBku) avnameTpa (onpaBku) ANUHbI Wab-
AN KOHTPONs | ANA KOHTponsA wabnoHa Lonp., Mm noHa (onpas-
Tpyo 6e3 no- | Tpyb C BHyT- (onpaBku), Ku), MM
KpbITUA PeHHUM no- MM
(Donp.HA), KpbITUEM
MM (Donp.nokp.),
MM
B cooTtBerT-
B cooTtBeTcTBUM C HOpMmaTuB- | Onpegensercs CTBUI C HOp-
HbIM JOKYMEHTOM Ha TpYyObl no dpopmyne 025 MaTMBHbIM A0- +1
KYMEHTOM Ha
Tpy6b! 2

Y Donp.nokp.= Donp.HO — 2 (Mm);
2 Nns cnpaeku: Lonp.=1067 mm ans Tpy6 no APl Spec 5CT, FOCT P 53366, TOCT 31446 n H[ Ha nx
ocHoBe; Lonp.=1250 mm anga 1py6 no FOCT 633, FTOCT P 52203 n H[], Ha nx ocHoBe.

Uepes kaxable 50 Tpyb pekomeHayeTcst npoBepsATb AnameTp paboyen yactu wabnoHa
(onpaBkM) B Tpex MMOCKOCTAX MO AnvHe onpaBku. He gonyckaetca ucnonb3oBaTtb LWabGoH
(onpaBky) npu yMeHbLLEHMM AnameTpa paboyen yactm 6onee yem Ha 0,5 mm, B kKakon NnMBo n3
TpeX NMIOCKOCTEN.

MonoxeHne Tpybbl Npu WAGMOHNPOBAHUN AOIMKHO MCKNYaTb €€ npoBucaHue. [pu
MMHYCOBOW TemnepaTtype Bo3gyxa TpyObl HEMocpeaCcTBEHHO nepes WwabnoHnpoBaHMEM crie-
AyeT NporpeTb Napom.

LLlabnoH (onpaBka) AormkHa cBOOOAHO MpoxoauTb 4Yepel3 Bcto Tpyby. Ecnn wabnoH
(onpaBka) He npoxoauT Yepes TpyOy, To Tpyba AomkHa ObiTb OTNOXEHA A0 NPUHATUS peLue-
HUSI O BO3MOXHOCTU €€ farnbHEeNLEero Ucrnonb30oBaHns N 3aMeHeHa apyron Tpybon ¢ npose-
AeHnem nepeHymepaumm Tpyb.

X) ycmaHosumb pe3bbosbie rpedoxpaHumeru.

YcTaHaBnmBaemble Ha pe3bby NpefoxXpaHuTeny A0MKHbI ObITb YACTBIMMN.

[onyckaeTcsa HeOQHOKpaTHOE WCMONb30BaHWE CHATbIX pe3bbOBbIX NpefoxpaHuTenen
npv yCNoBMK, YTO MOCIE KAXA0ro NCMONb30BaHUSA OHW OOSMKHbI ObiTh TLWATENbHO OYULLEHBI OT
paHee HaHeCEeHHOW CMasKku M BHUMATENIbHO OCMOTPEHbI ANSA BbIABMEHUS noBpexaeHun. He
AonyckaeTcs NMOBTOPHOE UCNONb3oBaHME pe3b0OOoBbLIX NpefoxXpaHuTenen Co 3HaYUTESNbHbIMU
noBpexaeHnsMn pespbbl 1 PopMmbI.

Mpn ycTtaHoBKe pe3bboBbIX NpefoxpaHuTenen Heobxoanmo ybeauTbcs, YTO OHU npea-
Ha3HayeHbl 4na Tpyd 1 MydT AaHHOro pasmepa u Tuna pe3bboBoro CoeanNHEHNS.

4.3.3 MNogbem Tpyb Ha Byposyto

Moabem Tpyb Ha BGypoBYyHO YCTaHOBKY crieayeT NPOBOAUTL MO OTAENbHOCTU, NPU HEOO-
XOAMMOCTM UCMONb3ys YCTPOWUCTBO ANis nogaymn Tpy6. MNMpu noabeme Tpyb Ha GypoByo ycTa-
HOBKY Heobxoanmo cobnogaTb OCTOPOXHOCTL, He aonyckasi u3rnba Tpyb n coygapeHus Myt
N pe3bbOoBbIX NpegoXpaHUTENen C KOHCTPYKUMSMIN BYpoBOI BbILWKW Unn apyrum obopyaoBsa-
HUEM.

lModbem mpy6 Ha 6ypoeyro ycmaHOBKYy OOJIKeH npoeodumbCsi MOJIbKO C ycma-

HOBJIEHHbIMU pe3b608bIMU NpedoxpaHUMesIsIMu Usiu 3auumHbIMU Kosinakamu!
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4.3.4 HaHeceHne cmasku

4.3.4.1 Pe3bboBble NpegoXpaHUTENN UMK 3alUUTHbIE KOMNaku ¢ Tpybbl U MydThl cre-
AyeT CHMMaTb TOSIbKO HENOCPEACTBEHHO Neped HaHeCEeHWEM YNNOTHUTENbHOM CMas3kn U no-
cagkon Tpybbl B MydTy.

4.3.4.2 lNepepn HaHeceHMeM CMa3kn He0bBX0AMMO NPOBEPUTL OTCYTCTBME MEXAHUYECKNX
noBpeXxaeHnin Ha pesbbe cBo60gHOro KoHUa TpyObl, a Takke Ka4eCTBO OYMUCTKU OT KOHCepBa-
LUMOHHOM CMa3KM.

4.3.4.3 Pe3b00BY0 YNAOTHUTENbBHYKO CMasKy crnegyeT HaHeCcTU Ha BCHO NMOBEPXHOCTb
pe3bbbl HAMMENbHOro KoHua Tpybbl 1 MydThl NpeabiayLen Tpybbl, BKoYas pes3bby ¢ Henon-
HbIM MPOUIEM, YNOPHbIE U YNIOTHUTENbHbIE NOBEPXHOCTU COEAUHEHNSA POBHBIM HEMpEepbIB-
HbIM cnoem (pucyHok 1). BnagmHbl pe3bbbl JOMKHbI ObiTb MOMTHOCTLIO 3anOfIHEHbI CMa3Kou, a

4

Hopmaanoe KOJIN4eCTBO

Cnuwkom marno CnuLKOM MHOro
PucyHok 1

Cmasky cnefyeT HaHOCUTb Ha TLiaTernbHO BbICYLUEHHY MOBEPXHOCTb pe3bboBOro co-
€ONHEHNSA KUCTbIO (PUCYHOK 2), LWETKOW Unu OpyrumMu npucrnocobrneHnsamun, Ha KoHew, MydThbl
pekoMeHOyeTCsl HAHOCUTb CMasKy npucnocobneHnem ¢ penbedHbIM Npodunem.

3anpewaemcs ucnosib3o8amb OJis1 HAHECEHUSI CMa3Ku Memarnnu4yeckue wemku!

PekomeHnayeTcst npuMeHeHne pe3bObOoBbIX YNNOTHUTENbHbIX CMa30K, COOTBETCTBYHOLMNX
TpeboBaHnam NOCT P NCO 13678 n npuBefeHHbIX B Tabnuue 8 HacToswen MHCTPYKLUUAN.

Opu1eHTMPOBOYHOE MUHUMAsIbHOE KONMMYEeCTBO pe3bbOBON CMasku Ofi CBUHYMBAHUSA
OAHOro coeAnHeHus Tpyod, Ansa Tpyd HapyXHbIM AnaMeTpOM:

- 60,3 (60,32) mm -13r;

- 73,0 (73,02) mm —-16T;

- 88,9 (88,90) mm =-27rT;

-101,6 (101,60) Mm —32T;

-114,3 (114,30) Mm —37T.

Heobxoanmoe konmyecTtBO pe3bb0BON CMaskuM LOSMKHO pacnpeaensaTbecs mexay myd-
TOM 1 pe3bboBbIM KOHLOM Tpybbl cnegytowmnm obpasom: 2/3 kKonuyectsa cCMaskm — Ha MyqTy,
1/3 — Ha pe3bboBOK KOHEL, TPYObI.

PucyHok 2
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Mpn ncnonb3oBaHUN pe3bboBON CMa3kun criefyeT BbINOMNHATbL CreayloLmne pekoMmeHaa-
uunu:

- MCMOMNb30BaTbh CMa3sKy TOSbKO U3 Tapbl N3rOTOBUTENS, HAa KOTOPOW YKa3aHbl Ha3BaHWe
CMa3Kku, HoMep napTuu, gata N3rotToBeHNs U CPOK FOAHOCTU CMa3Ku;

- 4N cOOpKN OQHOW KONMOHHBI MCMOMb30BaTh CMa3Ky OQHOM0 HAMMEHOBaHUS;

- TWaTesibHO NepemMeLluMBaTh CMa3ky nepes Ucrnonb3oBaHNEM;

- MIPY HU3KOW MUHYCOBOM TemMnepaType NogorpeTb CMasky nepen HaHeceHueM;

- He JgonyckaTb 3arpsA3HeHUst CMasku 1 npucnocobnennsa ans eé HaHeceHns NOCTOPOH-
HUMW BelLlecTBaMu;

- XpaHUTb CMa3Ky B TLATENbHO 3aKpbITON U NepeBepHyTON Tape;

- XpaHUTb CMa3Ky rnpu TemnepaType, ykazaHHOM N3roTOBUTENEM CMa3KU;

- NPV XpaHeHUN Tapbl C HENCMONb30BAHHOW MOSTHOCTLID CMAa3KoW yKasaTb Ha Hen gaTty
NepBUYHOro NUCMOSb30BaHUS.

3anpewaemcs ucnosib3o8amb CMa3Ky C UCMEKWUM CPOKOM 200HOCMuU, U3 ma-
pbl, He umMeroweli udeHMuguKkayUOHHbIX MPU3HaKoe, rnepeknadbieamb cMa3Ky 6 Opy-
2ue emMkocmu unu pa3baesisimb cma3sky!

4.3.5 Nocagka Tpybbl B MydTy

4.3.5.1 lNMepemelyeHne nepBon TpyObl KONOHHLI K 326010 JOMKHO BbINOMHATLCA KpanHe
OCTOPO>XKHO.

Kamezopu4ecku 3anpew,aemcsi 6bicmpbili cnyck u nocadka mpy6 Ha 3aboli!

4.3.5.2 lNepen cnyckoM KOMOHHbI HEOBXoauMMO obecneynTb LIeHTpUpOBaHWE TaneBou
CUCTEMbI OTHOCUTENbHO YCTbA CKBaXWHbl. [Neped nocagkon TpyObl B MydpTy OormkHa ObITb
npoBepeHa COOCHOCTb coefuHAeMbIX TPyD BO n3bexaHme nx nepekoca npyv CBUHYMBaHUN (pu-
CYHOK 3).

PucyHok 3 PucyHok 4

4.3.5.3 lMNpun nocagke Tpybbl B MydpTy HEOOBXOAMMO ONycKkaTb €€ NnaBHO, HE AOoMnycKas
yaapoB Topua Tpybbl 0 Topey, MydThl, cOcKanb3bliBaHUS KOHLUA TPyObl B MyddTy 1M noBpexae-
HUA pe3bbbl. [pnM 3TOM pekoMeHAyeTCs NPUMEHSTb CrneuManbHY NOCagouHYy0 Hanpassio-
wyto (pUCyHOK 4) nnn HanpaensLLy0 BOPOHKY. Ecnn nocne nocagkun HabnogaeTcs nepekoc
Tpybbl, HEOBXOANUMO NMOAHATL €€, OCMOTPETb Ha NPeaMeT OTCYTCTBUS MNOBPEXOEHUN U Npu-
HATb peLleHne O BO3MOXHOCTM €€ AarbHenLero NCcnonb3oBaHus.

Heobxoanmo cobntogaTb OCTOPOXHOCTb, OCOBEHHO MpM CNycKe CBeYer M3 OBYX WUNn
Tpex Tpyb, He gonyckasa npornba, u Kak criefcTBMe 3TOro, OTKNOHEHUSI OT COOCHOCTM, Koraa
Tpyba Gonbwrm BeCcoOM onupaeTcs Ha pe3bby mMydTbl. [na orpaHnyeHms npormba HacCoCHO-
KOMMNPECCOpPHbIX TpyO Ha BypoBOI MOryT GbITb YCTAaHOBIEHbI MPOMEXYTOYHbIE OMOpPbI.

4.3.5.4 Tpn CBMHYMBAHMM C NEPEBOAHMKAMU N COEAMHUTENbHBIMU AeTansMn Heobxo-
Aanmo yb6eauTbCs, YTO CBUMHYMBaAEMble pe3bboBble KOHLbl UMEKT OOWHAKOBLIN pasMep v Tun
pe3bboBOro cCoeanHEHMS.
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4.3.6 CBMHYMBAHME M CNYCK KOFOHHbI

4.3.6.1 MNpumeHeHne aneBaTopoB 0OLIYHOIO TUNa

Mpn npumeHeHuMn Ons cnycka n nogbema Tpyb aneBaTopa OObIMHOMO TMNa Hecylias
NMOBEPXHOCTb 3NeBaTopa AoMKHa BbIThb TLATENbHO NpoBepeHa Ha:

- HEpaBHOMEPHbIN U3HOC, KOTOPbIN MOXET MPUBECTU K YCTaHOBKE TPyObl C NEPEKOCOM 1
OMNacHOCTU BbIpbIiBaHUA TPybbl N3 MydThl;

- paBHOMEpPHOE pacnpegeneHne Harpysku No OnopHOM NOBEPXHOCTU MydThbl.

OneBaTopbl AOMKHbI ObITb CHAaBXEHbI LUTPONamMu paBHOM OSIHbI.

4.3.6.2 NpnmeHeHne aneBaTopoB KNMHOBOIO TUNa

Mpn cnycke HacOCHO-KOMMPECCOPHbIX TPYO CO cneumanbHbiMM MydTamMu C YMEHbLUEH-
HbIM Hapy>XHbIM OMaMeTpoM WU, 0COBEHHO C MydpTamm Co cneunanbHonm oackon, pekoMeHay-
eTCs MCnonb30BaTh 3f1EBATOPbI KNIMHOBOrO TUNa (Cnanaep-anesaTopbl).

KnuHoBowm 3axBaT M KNMHbSA OOIMKHbI OblTb YMCTbIMU, 6€3 BUANMBIX MEXAHUYECKUX MO-
BpeXxaeHnn n gedopmaumm KpPOMOK, COOTBETCTBOBATbL HAPY>KHOMY AMaMeTpy CrnyckaemMoun B
CKBaXXWHY TpyObl 1 paBHOMEPHO oxBaTbiBaTb TPYOy B MecTe 3axBaTa.

3axBaT 1 KNMHbA aneBaTopa AO0SMKHbI OMyCKaTbCA OQHOBPEMEHHO. VX HepaBHOMEpPHOE
OnyckaHue MOXeT NpuBecTn K obpasoBaHuMo Ha Tpybax BMATUH WU CUMbHbIX HaApes3OB.
HomkHa GbITb NPOBEPEHA NCMPABHOCTL 3aLLENKM anesaTopa.

4.3.6.3 MNogbop TpybHOro kno4a

CBMHYMBaAHME KONOHHbBI HACOCHO-KOMMPECCOPHbIX TPYO cneayeT BbiNOMHATL crneuuvanb-
HO Nogo6paHHbIM TPYOHBLIM KMOYOM, obecneymBaoLMM HEOBXOAUMbIA MOMEHT CBUHYMBAHUS
pe3bb0BOro CoeaANHEHMS.

TpyOHbIV KNtoY JOMMKEH ObITb BblIbpaH no pasmepy Tpyb Tak, 4Tobbl obecneynTsb ycunme
Ha 50 % npeBblWwalwLee MOMEHT CBMHYMBAHUSA, YKasaHHbIM B Tabnvuax A.6 — A.8 n A1l
(MpwunoxeHwne A).

Mnawkun knoyYa HeobxoaMmo noadbupaTb B COOTBETCTBMM C HapPYXHbIM ANaMETPOM
Tpy6. MNMnawkn He JOMKHbI CMUHATb TPYObl, HO OOMXKHbBI NAIOTHO NpuneraTte K HUM, BO nsbexa-
HWe HaHeceHust rNyBoKNUX PUCOK Ha NOBEPXHOCTb TpyD. He pekomeHayeTca npumMeHeHue Len-
HbIX KINOYeun.

Heobxoanmo npoBepuTb M3HOC MOBEPXHOCTEN OCU LIApHMPa U CaMoro LapHupa Tpy6-
Horo kntoya. Npu HeobxoamMMoCTu cnefyeT NoANPaBUTb KpenneHne yaepXxmBarLero KaHaTta K
CTOMKe Tak, 4Tobbl 06ecnevnTb ropm3oHTaNbHOCTb TPYOHOrO KMoya U He JONYCTUTb HEPaBHO-
MEpPHOro pacnpeneneHns Harpy3km no NOBEPXHOCTAM 3axuma TpyObl.

TpyOHbIN KMOY C yKasaTenem MOMeEHTa CBMHYMBaHMA O0SMKeH ObiTb MOBEpeH B ycTa-
HOBMEHHOM MOpSAKe.

TpyOHbIN KNtOY JOIMKEH UMETb «KIHOY-3a4EPXKHUKY .

4.3.6.4 BbIiNnonHeHWe CBUHYMBaAHNA

Mocne nocagku Tpybbl B MydTy npegbiayLien Tpyobl cnegyeT CBMHYMBAHME Ha NepBble
2-3 obopoTa BbIMOMHATL BPYYHYIO UMM C NOMOLLBIO KNOYa C peMHeM 1 ybeauTbes, 4TO 3auen-
neHue pe3bbbl NpoMcxoauT NnpaBusbHO, 6e3 nepekoca.

Ha nepBbix cTagnax cBUH4YMBaHUA Tpyb HeobxoamMmo creguTb 3a NobbIMU HapyLUEHN-
MW B NPOLECCe CBUHYMBAHUSA UMW OTKIIOHEHUSIMW OT 3aJaHHOW CKOPOCTU CBUHYMBAHUSA, T.K.
OHW MOTYT yKasblBaTb Ha CBUH4YMBAHME C NEPEKOCOM, NoBpexaeHne pes3bbbl unu Ha gpyrue
HapyLUeHus.

Mpy BbINOAHEHMM [aNbHEWNLEro CBUHYMBAHUSA COEOUHEHUSA CKOPOCTb CBUHYMBAHWUA
AoMmkHa ObITb He B6onee 15 o6/MuH onNa npegoTBpalleHust obpa3oBaHus 3aampos. Mpu BO3-
pacTaHUM MOMEHTa CKOPOCTb CBUHYMBAHUA O0SMKHA ObiTb CHWXKEHA A0 CKOpOCTU He Bonee 5
06/MVH, NpK 3TOM NPOUCXOAUT OOKPENSeHNe COoeauHEeHUsa Ons OOCTMXKEHUs Heobxoaumoro
nonoxeHunsa mydTbl Ha Tpybe.

HokpenneHue pe3b608020 coeOQuHeHUs1 epaujeHUeM pomopa He donyckaemcsi!

[na npaBuvnNbHOro CBMHYMBAHWS OOSPKHO ObiTb OnpefeneHo OonTMMarnbHOEe 3HayeHue
MOMEHTa CBUHYMBaHUA TPyO BCEX pasMepoB M TUMOB pe3bboBbIX coeanHeHun. HeBbinonHe-
HWe npefBapuTenbHOro noabopa oNTUManbHOrO MOMEHTa NPUBOAUT K NOBPEXAEHUIO pe3bObl
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NPy CBUHYMBAHUN N 3HAYUTESIBHOMY CHUXEHUIO KONMYecTBa CBUHYMBAHWN-PA3BUHYNBaAHUN
pe3bb0oBbIX COEQMHEHWNN.

3HayeHne MOMeHTa CBMHYMBaHMSA 3aBUCUT OT psida (PakToOpOB:

- FeOMEeTPUYECKMX NapaMeTpoB pe3bbbl;

- MaTepmana noKpbITUS NOBEPXHOCTU Pe3bbbl;

- TnNa pe3bboBOWN CMa3Ku;

- Fpynnbl NPOYHOCTU U pa3mepa Tpyb;

- YNNOTHUTENbBHLIX Konew B MydTe;

- YCITOBUI OKpYXatoLLen cpeabl U T.4.

Cpok cny0bl HACOCHO-KOMMPECCOPHbIX TPYD, HEOAHOKPATHO CBMHYMBAEMbIX B Mose-
BbIX YCNOBUSIX, 0GpaTHO NPONOPUNOHANEH MOMEHTY, npunaraeMomy Ans CBUH4YMBaHuA. [ns
npoasnieHnsa cpoka cnyxobl pe3bboBOro CoeanHeHUss CBUMHYMBaAHWE criedyeT NpoBOAUTL C On-
TMManbHbIM MOMEHTOM CBMHYMBaHMWSA;, ONS CKBaXWH, rE€PMETUYHOCTb KOTOPbIX HE MMeeT
60MbLWOro 3Ha4YeHns, — C MUHUMarbHbIM MOMEHTOM CBUHYMBAHUS.

eomeTpnyeckne napameTpbl pe3bbOBbIX COEOUHEHUA HACOCHO-KOMMPECCOPHbIX TPyO
MOTYT U3MEHATBLCH MOCIE KaXaoro CBMHYMBAHUSA U HE3HAYMTENbHO OTNMYaTbCA OT YCTaHOB-
NeHHbIX TpeboBaHun. MoaToMy NpyM HEOAHOKPATHOM CBMHYMBaAHWMM pe3bboBOe cCoeauHEHne C
KaXkObIM pa3oM CBMHYMBAETCS BCe Aarblue, 3a cHeT Yyero obecneymBaeTcs HaTar B pe3bboBoMm
COeANHEHWNMN.

lpumeyvaHue. PekomeHOayuu rno c8UHYUBAHUK HAaCOCHO-KOMIMPECCOPHbIX mpy6, npu-
8e0eHHble 8 4.3.6.5 — 4.3.6.7, pacnpocmpaHsitomcsi Ha rpuMeHeHue mpy6HbIX Kiw4yel ¢ cu-
J108bIM IPUBOAOM.

4.3.6.5 CBMHYMBaAHME HACOCHO-KOMMPECCOPHbIX TPYO C pe3bboBLIMN COEANHEHUAMU
NU, EU, HKTH, HKTB, rmagkux Tpy6, Tpyb C BbiCa*X€HHbIMW HapYXy KOHLaMU
(B)

CBuH4YMBaHVe pekomeHayeTcs NPOBOANUTL B CrieaytoweM nopsagke:

1) [Ansa Kaxxaown CeKumnmn KONMOHHbI BbINOMHUTL CBUHYMBaHNE He MeHee 10 pe3bboBbIX CO-
eaVHEeHNN (Maywunx nepebIMK NocnegoBaTesnbHO No NfnaHy paboT) ¢ uenblo onpeaeneHus on-
TMMarnbHOr0 MOMEHTA CBMHYMBAHUSA. [Tony4yeHHOE 3HA4YEHNE MOXKET OTNNYATBLCA OT pacyYeTHO-
ro 3HayeHus, ykasaHHoro B Tabnuuax A.6, A.7 n A.11 (MNpunoxeHue A).

PacuyeTHble 3HayeHMss MOMEHTa CBMHYMBaHUS, ykasaHHble B Tabnuuax A.6, A.7 n A.11
(MpwunoxeHne A), NpumeHsaoTca ans nogbopa TpybHOro Kroya.

2) [na onpegeneHns onNTUManbHOrO MOMEHTa CBUHYMBAHUA CHavana BbINOSHUTb
CBMHYMBaHME COeAMHEHNSA BPYYHYHO A0 npeaena py4yHoro CBUHYMBAHUA UM TPYOHbLIM KIoYOM
¢ momeHToM 70-100 Hm. lNMocne Takoro cBUHYMBaAHUA OT Topua MydTbl 4O KOHUa cbera pesb-
Obl HAMNNENBbHOro KoHUA TPYObl AOMKHO OCTaTbCs He Bonee YeTblipex BUTKOB pe3bobl.

[Mocne aToro NpoBecTM MEXaHUYECKOE CBUHYMBAHME COEOQUHEHMS €Lle Ha ABa obopoTa
C pernctpaumen MOMeHTa CBMHYMBaHUS, He AONyCcKasi Mpy 3TOM NoBpeXaeHUs pe3bbbl.

[na onpegeneHns 4dncrnia ob6OPOTOB CUIOBOrO CBUHYMBAHUSA PEKOMEHAYETCHA nocne
CBMHYMBAHUS BPYYHYKO HaHECTU MEeTKY BOOSb OCU TPyObl U MydpTbl, OTHOCUTENBHO KOTOPOM
oTcumTaTtb 2 060opoTa N 3adPUKCMpPoBaTb NMPU ITOM PAKTUYECKOE 3HAYEHNE KPYTSALLErO0 MOMEH-
Ta N gaereHne Ha TPyYOHOM Krioye.

OnTManbHbI MOMEHT CBMHYMBAHMUS TPYO COOTBETCTBYET AOCTMXKEHUIO HaTAra B pe3b-
6oBOM coefMHEHUN, YCTAaHOBIEHHOMY B HOPMAaTUBHOW OOKyMEHTauun Ha pe3bboBoe coeau-
HeHue: 5,0 mm — ona pe3bbbl ¢ warom 2,540 Mmm 1 6,4 MMm- ans pe3bbbl ¢ warom 3,175 mm.
Kputeprem yctaHOBNEHUs oNnTUManbHOMO MOMEHTA CBUHYMBAHUS SBMSETCA ANIMHA MeXaHu-
4YEeCKOro CBMHYMBAHNA OT MOMOXEHNS PYYHOro CBMHYMBaHMA (Npeaena pyyYHOro CBUHYMBAHUS),
onTUMarsnbHas BenvyMHa KOTOpoW cocTaensieT Asa obopota (5,0 MM — ansa pes3bbbl C Warom
2,540 MM 1 6,4 mm — ans pe3bbbl ¢ warom 3,175 mm).

3) CpegHeapumeTnyeckoe 3Ha4YeHMe MOMEHTA CBUHYMBAHNA ABNAETCS ONTUMaribHbIM
AN AaHHbIX YCITOBUIM CBUHYMBAHMS.

4) Mpn CBUHYMBAHUWN OCTalbHbIX TPYO MUHMMAanNbHLIN MOMEHT CBMHYMBAHUS OOSMKEH
OblTb He MeHee 75% onpeaeneHHoOro onTUMarnbHOrO 3Ha4YeHUsl, a MakCUMarnbHbIA MOMEHT
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CBUHYMBaHUA — He bonee 125% onpegeneHHOro onTMManbHOro 3HayeHns. B npoTMBHOM cny-
Yyae CBMHYMBAHWE AAHHOrO pe3bbOBOro COeaAnHEHUs AOMKHO ObITb OTMIOXEHO OO NPUHATUSA
pelleHns o JanbHeNWeM NCNosib30BaHUN.

4.3.6.6 CBnHuYnBaHue Tpyb ¢ pesbboBbiM coeanHeHnem HKM

CBMHYMBaHME peKkoMeHayeTCa NPOBOAMTL B CneayoLwemM nopsiake:

1) OnpegoenuTb paccTtosiHue OT Topua MydTbl 4O YNOPHOro ycrtyna mMydpTbl He MeHee
yem Ha 10 Tpybax, nagywmx nocriegosaTesibHO No nnaHy paboT, 1 OTMeTUTb PUCKON U3MepeH-
Hble 3Ha4YeHNA Ha NOBEPXHOCTM HUNMENBHOIO KOHLA KaXkaon nocrnegytowlen Tpyobi.

2) MNpoBecTn CBUHYMBaHME 3TUX TPyb, onpenenss 3HayeHne MOMEHTa CBUMHYMBAHUS,
npu coBnageHUn OTMETKM Ha HUMMENbHOM KOHLIE C TOPLOM COoOTBeTCTBYOLWEeN MydThl. Onpe-
AeneHHoe cpeaHeapndMeTnyeckoe 3HaYeHne MOMEHTa CBUHYMBAHUA NS 9TUX TpyO aBnseT-
Cs ONTMManbHbIM OS89 AaHHbLIX YCNOBUIA CBUHYMBAHUA (MPUMEHSEMOW CMasku, Temrneparypbl
OKpy)Xatowen cpefbl, rpynnbl NPOYHOCTU U pa3mMepa U T.4.). PacyeTHble 3Ha4YeHUs MOMeHTa
CBMHYMBaAHUS, yKasaHHble B Tabnuue A.8 (MpunoxeHne A), npumeHsatoTes ans nogdopa Tpy6-
HOro Kritoya.

3) lMpu cBMHYMBAHMM OCTanbHbIX TPYO MUHMMAnNbHLIN MOMEHT CBMHYMBAHUS OOSMKEH
OblTb He MeHee 75% onTMManbHOro, a MakCumarsbHbli MOMEHT CBMHYMBaHUS — He Oonee
125% onTumanbHOro 3HayeHus. B NnpoTMBHOM criyyae CBUHYMBaHWE OaHHOro pe3bboBOro co-
eNHEHNSA OOIMKHO BbITb OTNOXEHO [0 MPUHATUS pelleHns O AarbHenweM ero Mcnosfib3oBa-
HUW.

4.3.6.7 OTNoXeHHble pe3bboBble COeANHEHUSA

CoenuHeHus, rnpu ceuH4YUBaHUU KOMOPLIX MOSIOKeHUe mopua Mygmbl He coomeem-
cmeyem mpebo8aHUSIM U CBUHYMBAHME KOTOPbIX OTIIOXEHO A0 NPUHATUS peLueHus, LOMmxK-
Hbl ObITb pasBUHYEHbl ANA onpedesnieHns NPUYMH HenpaBuIibHOrO CBUHYMBaAHWA. lMpoBepke
AOoSMKHa ObITb NoaBeprHyTa pesbba TpyObl U pe3bba CBUHUMBAEMOW C Hen MydTbl. PasBuH-
YeHHble pe3bboBble COeaUHEHNSA HE JOMNYCKAeTCs CBUHYMBATL MOBTOPHO 6e3 JononHUTENbHO-
ro KOHTPOIS UNN PEMOHTA, AaXe eCIii OHN UMEIOT He3HaYMTelNbHbIe BUANMbIE MNOBPEXOEHUS.

Ecnv npnymMHon HenpasuNbHOrO CBUHYMBAHUA He SIBMSIOTCS MOBPEXOAEHUS UNW Hepo-
NyCTUMbIE OTKNOHEHUS1 reOMeTPUYECKMX NapameTpoB pe3bdbl, TO Ana obecneyeHnsi NpaBub-
HOr0 CBMHYMBaHUS HEOBXOOMMO CKOPPEKTUPOBaTb MOMEHT CBUHYMBAHWUA. [1pu4mMHON Henpa-
BUSTbHOIO CBMHYMBAHUS MOXET SIBMASATLCHA HEMpaBuibHbIN Nogdop pe3bboBon ynnoTHUTENBHOM
CMa3sKu AN KOHKPETHbIX YCIOBUIN 3KChyaTauum.

4.3.6.8 bueHune BepxHero KoHua Tpyobbl

Ecnu npu cBuH4YMBaHUK OTMeYaeTcs BueHne BepxHero KoHua TpyObl, ykasblBatoLlee Ha
BO3MOXHO€E CMeLLEeHNe ocu pe3bbbl MydpTbl OTHOCUTENBHO OCU TPYObI, crneayeT CHU3UTb CKO-
pPOCTb BpalleHust Ansa npegoTBpalleHns obpasoBaHusa 3aegaHnsa pesbbbl. Ecnn 6ueHme npo-
A0SDKaeTcs N Npu YMEHbLUEHHOM CKOPOCTU CBMHYMBAHUSA, TO Tpyba AosmkHa ObiTb OTNoOXeHa
ANSA NPUHATUSA peLleHns O BO3MOXHOCTM ee JanbHenwWero ncnonb30BaHus.

4.3.6.9 [okpenneHne MydTbl, yCTAHOBEHHON N3roTOBUTENEM

Mpn CBUHYMBAHUN COEOMHEHUS MOXET NMPOU3OWTU AOKpenneHme MydTbl, yCTaHOBMEH-
HOW M3roToBuTENEM. JTO He O3HaA4YaeT, YTO Takad MydTa cnabo 3aTsaHyTa, HO yKasblBaeT Ha
TO, YTO K HUMNNENbHOMY KOHLY TPYObl MPUMAOXKEH MOMEHT CBMHYMBaHMWSA, NPEBbLILWAKOWMIA MO-
MEHT, C KOTOpbIM MydTa Oblna HaBUHYEHA N3rOTOBUTESEM.

4.3.6.10 O6wime TpeboBaHUA K CNYCKy KONTOHH Tpyo

Cnyck KonoHH Tpyb cnegyeT NpoBOAUTL akKypaTHO, a Npu nocagke Ha KnuHbs cobrto-
AaTb Mepbl NPeJoCTOPOXHOCTU AN NpefoTBpaLleHns yaapHoro BosgencTend. Hegonyctumo,
4YTO6ObI BaLLMaK KOSTOHHbI onupancs Ha 3aborn unu nogseprasnca MHOMY CKuUMaroLemMy Bo3aen-
CTBUIO, NOCKOJSIbKY 9TO MOXET NpPUBECTU K n3rnby, ocobeHHO B TOW YacTu, rae BO3MOXHO Ka-
BepHOOOpa3oBaHme Mo CTBOSY CKBAXWUHBbI.

4.3.7 NMoabeM KONMOHHbI N3 CKBaXKMHbI

4.3.7.1 Tpn nogbeme KONOHHblI HACOCHO-KOMMNPECCOPHbIX TPpyb cnepyeTt onpeaenvtb
UMetoLmecss NoBpexaeHns N cteneHb n3Hoca Tpyd. PekomeHayeTcs npoBecTn AedeKkTocKo-
nno, NO3BOSAIOLLYH0 ObICTPO BbIABUTL TPYObI, NOANeXalune 3ameHe.
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4.3.7.2 Ona pasBuH4MBaHUSa Tpyd Npu nogbemMe KOSIOHHbl HACOCHO-KOMMPECCOPHbIX
Tpy6 TpybHbIN KNtOY cneayeT pasMellaTb 6nn3ko K MydTe, HO He BMNMOTHYH, Tak Kak Heobxo-
AVMO VCKIIOYNTL Aaxe Hebornbluoe caaBnvsarollee AencTBMe nnailek TpyoOHOoro krova Ha
NMOBEPXHOCTb TPYObI (PUCYHOK 5).

NPUBOAHON KNIOY

NONEBAR
CTOPOHA

3ABOACKAA

PXXUBAIOLLIAIA
S Y AEPXXUBAIOLLINIA

KoY

PucyHok 5 — lNonoxeHune KnoYen npu passuHYNBaHUN

PacnonoxeHne TpybHOro knioya ot MydTbl Ha pacctoaHum 1/3 nnu 1/4 HapyXHoro
AnameTpa Tpybbl npegoTBpallaeT, Kak NpaBuro, U3nuwHee TpeHune B pe3bboBOM coeavHe-
HuW. B cnyyae Heob6xoanMMOCTU JonyckaeTca ferkoe obcTykmBaHue cpegHen 4actm MydTbl Mo
OKPY>KHOCTM MIIOCKMM BOMKOM MOroTKa.

4.3.7.3 B cnyyae npuxeaTta Tpy6 Heobxoammo ucnonb3oBaTb UHAuKaTop Beca. [pwu
3TOM HeOBX0OUMO YYNTbIBaTb HaATSXKEHUE KOSTOHHbI TPY6 U He NpuHMMaThL ero 3a ocBoboxae-
HWe OT npuxeBaTta. Ecnu Hagpy3ka CHUxaemcsi 00 8eca KOJIOHHbI, MO MOXHO cHumamb, 4mo
rpou3owsio ocgoboxo0eHuUe om rpuxeama.

4.3.7.4 lpwn pas3BMHYMBAHUN COEANHEHNS CKOPOCTb HEe AomKHa bbiTb 6onee 1006/MUH.

PackpenneHue pe3b608020 coeQUHeHUsI epaujeHuUeM pomopa He donyckaemcs!

B npouecce passBuMHYMBaHUA HeOBXOAMMO OTCReXuBaTb pPaBHOMEPHOE MPOAOSIbHOE
nepemelleHne Tpybbl, OBycCrnoBreHHoOe MNOCTEeNEeHHbIM YBENUYEHUEM KONMMYecTBa BUTKOB
pe3bbbl BbIXOOALWMX N3 pe3bboBOro coeauHeHUs.

4.3.7.5 locne okoH4YaHUsA pasBUHYMBAHUSA cneayeT NMaBHO BbIBECTU TPyOy u3 MydTbl.

He donyckaemcs ussnekamb mpyby u3 Mygmbi PbIBKOM.

4.3.7.6 MNpun pasmelleHnn NogHATbIX TPYO Ha BYpoBOM OHU AOIMKHbI ObITh YNOXEHbI UK
BEpPTUKASIbHO YCTAHOBSEHbI HA NPOYHOW AEPEBSHHON NNoLaakKe.

Mpn BEPTUKANBHOM pasMeLLeHNN NOAHATbIE TPYObl AOMKHbI ObiTb NOCTaBneHbl Ha Oy-
poOBON TakK, 4TObObLI NpefoTBpPaTUTbL MX U3rMb. HacoCHO-KOMMNpPeCcCopHble TPYyObl C HaPYXHbIM
AnameTtpom 60,32 mm 1 6onee, NpeanoYTUTENBHO, YCTaHaBNMBAKOT HA NOLACBEYHMK CBEYOWN U3
AByx Tpy6. Ceeun Tpyb HapyxHbiM anameTtpoMm 48,26 MM MU MeHee N cBeyn anuHon Gonee
18,3 M JOMKHbI UMETb MPOMEXYTOYHYIO OMNOpY.

Tpybbl, ycmaHo8neHHbIE Ha MOOC8EYHUK, OO/MKHbI BbiMb 3aKPErNeHhbI.

4.3.7.7 Bce pe3bboBble coegmHeHnst TPy NOOHATON KOMOHHbI AOSMKHbI ObiTb pasBuMHYe-
Hbl, OYULLEHbI OT CMa3KknM B COOTBETCTBUM C 4.3.2.2 [nepeyncneHuns B) 1 r)] 1 oCMoTpeHbl. Tpy-
Obl, MMetoLLMEe MOBPEXAEHWS, CriedyeT 3aMapkupoBaTb M OTNOXUTbL ANs Nocnenyowero pe-
MOHTa N KOHTPOSIS, HABEPHYB pe3b0OoBLIE NPeaoXpaHUTENN.

Ha koHubl TpyO, HE MMelowme NOBPEXAEHUN, AOMMKHbI ObiTb YCTAHOBMEHbI YAUCTbIE
pe3bboBble NpegoXpaHUTENN.

4.3.7.8 lNpu nogbeme KOMOHHbI M3-3a MoBpexaeHust Tpyd Heobxoaumo ona npenoT-
BpaLLEHUS aHanorn4yHbIX CriydaeB onpeaenvTb NPUYNHY NOBPEXOEeHUS.

4.3.7.9 lNepepn NOBTOPHLIM CNYCKOM pe3bboBble coeauHeHUs TpyO A0SMKHbI ObITh Noa-
roToBfiEHbI B COOTBETCTBUN C 4.3.4.

4.3.7.10 MNpwn noBTOPHOM cnycke TpyObl C HAaMBONbLLUMM M3HOCOM CrieaQyeT yCTaHaBMu-
BaTb B HWKHIOK YaCTb KOJTOHHbI C LiefNbl0 PaBHOMEPHOrO pacnpeneneHns nsHoca coeanHeHum
n Tpyo.
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4.3.7.11 lMNepen yknagkon Tpyb Ha XpaHeHMe Ha OYumLleHHbIE pPe3bboBble COeANHEHUSA
AnNs NpegoxpaHeHns NX OT KOPPO3uUWM OOfKHa OblTb HAaHEeCEeHa KOHCepBaUMOHHAsA cMaska u
yCTaHOBIEeHbl pe3bboBble NpegoXpaHUTENN.

5 YNAKOBKA U KOHCEPBALIUA TPYB
5.1 O6wue TpeboBaHus

OcHoBHble TpeboBaHua k ynakoske yctaHoBrieHbl B TOCT 10692. MNakeTbl Tpy6 ckpen-
NAKTCA B NMOMNEpeYyHOM HanpasfieHUM cpeacTBamMmn yBA3KM C paBHOMEPHbBIM pacnpeneneHnem
YBA30K NO BCEW AfIMHE NakeTa, Npu 3TOM yBA3Ka A0SPKHbI obecneynBaTb HaAEXHOCTb U NPOY-
HOCTb rPy30BON €OUHWLIbI U UCKNOYaTb BO3MOXHOCTb CBOOOAHOrO nepemeLleHnsa Tpyb B na-
KeTe npu TpaHCNopTUPOBaHMM MU NOrPY304HO-Pa3rpPy304HbIX paboTax.

5.2 Oco6eHHOCTM yNnaKkoBKU TPyO

5.2.1 Pe3bba, ynnoTHUTENbHbIE TOpUbl W YCTYMNbl, YNNOTHUTESNbHbIE KOHUYECKMNE
NMOBEPXHOCTU TPpyd M MydPT AO/MKHblI ObiTb  3aluWeHbl  OT  MOBPEeXAEeHUW  npu
TPAHCMOPTUPOBAHUM U XPaHEHUM creuuanbHbIMKM  pe3bboBbIMM  NPEeaoXpaHUTENSIMU:
MeTanMyeckuMn, MNOMIMMEPHbIMU UM KOMOWHWPOBaHHbIMK  (MeTann  +  nonumep).
[onyckaetca npuMeHeHne U1 Opyrux mMaTepuanoB pe3bboBbIX  npefoxpaHuTenen,
obecneuynBaoLLnX 3aWMTy pe3bbbl OT NOBPEXKOAEHWS.

5.2.2 Topubl Bcex TpyO OOMKHbI ObiTb 3aKpbIThl pe3bboBbLIMKM NPefOXPaHUTENSAMN, KO-
Topble No TpeboBaHUO NOTPEOUTENA MOTYT BbINOSTHATLCA NMNOO OTKPLITLIMU, NMMBO ryxumn. B
nocrnegHeM criydae BO BHYTPEHHIOK MOSMOCTb ANS NpedoXpaHeHUst OT KOPPO3UN MOXET nome-
LwaTbcsa BnaronornoTutens (No TpeboBaHuio 3akasymka), HanpuMep, cunnkaresb.

5.2.3 KoHcTpykumnsa pesbboBbIX npegoxpaHuTenen pofmkHa obecrneynBaTb 3awuTy
pe3bbbl TPYO U MydT B COOTBETCTBUU C TpebOoBaHMAMU HOPMaTMBHOW AOKYMEHTaUUN Ha Tpy-
Obl.

Onsa 1py6 n3 ctanu TunoB 9Cr n 13Cr He donyckaemcs NpuMeHsaTb pe3bboBble Npeao-
XpaHuTenu n3 ctanm 6e3 nokpbITUA.

5.2.4 lMpun HaBMHYMBaHMM NpenOoXpaHUTENen pe3bbbl, YNOpHbIE TOpUbl U YCTYMbI,
YNOTHUTENbHbIE KOHMYECKME MNOBEPXHOCTU [OOSMKHbI ObiTb MOKPbITbl  KOHCEPBALMOHHOW
cmaskon. Mo TpeboBaHUIO 3aKa3umka Ha HUMNenbHbIE KOHLUbI TPYO 1 cBOGOAHYIO pe3bby mMydT
nog npegoxpaHuTernbHble AeTann MoxeT OblTb HaHeceHa pesbboBad YNNOTHUTENbHas
cmaska. ACCOPTUMEHT 1 obnactn NpuMeHeHnsi CMa3ok NpuBeaeHbl B Tabnuuax 8 n 9.

5.2.5 lpu oTcytctBUM 0OCOBbIX TpeboBaHMM K ynakoBKe B 3akase M HOPMaTUBHOW
AOKYMEeHTauun ynakoBKy OCYLLECTBNSAIOT B KPYIMbIA NakKerT.

5.2.6 Tpybbl mMoryT ObITb ynakoBaHbl B MNPAMOYrOfibHbIA MakeT C WUCMOfb30BaHNEM
NOXEMEHTOB WM LLIECTUIPaHbIN NakeT.

5.2.7 TNpwn noctaBke Tpyb C pe3bbon 6e3 MydpT ynakoBKa OCYLIECTBASETCA TOSIbKO B
NPSIMOYrOSibHbIM NakeT C UCMOMb30BaAHNEM JTIOXKEMEHTOB.

5.2.8 Npwu ynakoBke Tpyd C MyhTamu B LLECTUTPAHHLIN NAKeT Ha CTOPOHEe nakeTa Tpyo,
CHabXeHHbIX MydTamn, ropusoHTanbHble psabl TPyO M TpyObl B rOpu3OHTanbHbIX pagax
AOIMKHbI ObITb CMELLeHbl OTHOCUTENbHO APYr Apyra Ha MUWHMMAanbHY BENUYMHY PaBHYHO
ANUHE MydTbl (MCKIOYasa KOHTAKT TOPLUEBbLIX NOBEPXHOCTEN MYdT), HO He Bonee yem Ha aBe
ANVHBI MydThI.

Pe3bboBble npegoxpaHUTenu He OOSMKHbI NoaBepratbcs AeopMnpoBaHUIO Npu yknag-
Ke Tpy® Apyr Ha gpyra.

5.2.9 [ns obecneyeHnsi COXpaHHOCTK MakeTa, ynakoBaHHOIO B JIOXKEMEHTbI U LLIECTU-
rPaHHUK, NakeT AONOSTHUTENBLHO AOMMKeH ObiTb 06BA3aH NO KOHLAM KaTaHKOW Ui NPOBOJSIOKOM
ANamMeTpoM He MeHee 5 MM Npu CKPYTKE B PYYHYKO HE MeHee 4YeM B TpuM NoSHbIX 06opoTa, a
npu MaLLMHHOW CKPYTKE — HE MeHee YeM B ABa MNoJSIHbIX obopoTa.
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[lonyckaeTcs BMECTO NPOBOJSIOKN MPUMEHATb CTasflbHYH UM HEMETaNMYECKy0 ynako-
BOYHYIO NEHTY, NPU 3TOM JOSTKHO ObITb BLINOMHEHO HE MeHee ABYyX 0OBA30K C KaXaoro KoHua
naketa Tpy6. MNpun ynakoBke naketoB Tpyb neHTon gononHutenbHasi o6Bsa3ka, kak npasuIio,
TaKkKe OCyLLEeCTBNSETCH NIEHTOMN.

5.2.10 O6Bsa3Ky naketoB Tpyd 13 ctanu TmnoB 9Cr n 13Cr BbINOMHSAT MPOBOSIOKON U3
BbICOKONErMpoOBaHHOM CTann Unu NeHTON U3 HeMeTanIn4ecknx matepmanos, NMGO NEHTON n3
HernermpoBaHHbIX CTanen ¢ NPUMMEHEHNEM HEMETAaNNMYeCcKMX NoAKNaaoK nog o6Bsa3Ky.

5.3 TpeboBaHus k ynakoBke MydT, NOCTaBNAeMbIX OTAENTbHO

5.3.1 MydTbl, nocTaBngemble OTAESbHO, YNAKOBbIBAKOTCA B ALWMKA U3 APEBECHbIX Ma-
Tepvanos. [1pn ncnonb3oBaHUU ALLMKOB U3 ApeBeCcHbIX MaTtepuanos Npu Hanuynu OOMnonHu-
TenbHoro TpeboBaHna no obecneyeHuto TpeboBaHui ctaHgapta ISPM 15 «MexayHapogHbin
cTaHgapT no putocaHNTapHbIM HopMaM. PyKOBOOCTBO MO PerynupoBaHuIO OPEBECHbIX yNnako-
BOYHbIX MaTepuanoB B MeXAYHAapOAHOW TOProBre», SLWUKN OO0SMKHbI ObiTb M3roTOBMNEHbI M3
MaTtepuarnoB, NOABEPrHYTbIX cneLuumansHon obpaboTke (pymurauumn) n/vnn daHepsl. Matepu-
anbl, noABeprHyTble cneynansHon obpaboTke (ymuraumm), 4OMKHbI HECTU Ha cebe Knenmo,
a Takke nmeTb cepTudmKaT, NnogTBEPXKAAoLWMA NpoBeaeHne o6paboTKu.

My Thbl, ynakoBblBaeMble B SLLUKKU, NOCTaBAATCA 6e3 pe3bboBbIX NpegoXpaHnTenen.
Mo pononHutensHomy TpeboBaHuo NOTpebuTens, ykasaHHOMY B 3akase, Kaxgasa Mmydra
AoSmKHa 6bITb cHabxeHa pe3bboBbIM MpefoxpaHUTenem, HaBUHYEHHBIM C OLHOW CTOPOHbI
MYdThI.

5.3.2 Ecnv He yCTaHOBMEHO WHOE, C Uernblo NpefoxpaHeHust OT KOPPO3UW Ha BpeMs
TPaHCMOPTUPOBAHUS N XpPaHEHUS Y 3aKa34duka (40 3anycka B NMPOU3BOACTBO), Ha NOBEPXHOCTb
MY(T ¢ pocdaTHbIM MOKPLITUEM HAHOCUTCA 3aLLMTHOE MOKPbITUE METOLOM MPOMUTKUA 3MYIb-
cnen. Ha noBepxHOCTb OUWMHKOBAHHLIX MY(T AOMNOMHUTENbHOE 3alMTHOE MOKpbITUe ArS
npegoxpaHeHust OT KOPPO3nUM He HAHOCUTCA.

5.3.3 Awwmkn BbicTUNAOTCA NapaduHUpPoOBaHHON Gymaron unm Gymaron OBYXCHOWHOW
YNaKOBOYHOM UM MaTepuanamu ¢ neTydmmm uHrmbmutopamm kopposmu. Crnon Myt nepekna-
AbIBAlOTCA MaTepuanamu ¢ neTydmmmn nHrmbutopamm kopposuun. lNepen 3akpbiTUEM SALMKa
BEPXHUI Cnon My(pT yKpbliBaeTCs Matepuanamu ¢ neTyymMMmun UHrmbutopamm kopposuun. MNpu
KpenneHumu KpbILKN ALLMKa He JoNyCKaeTCs BbIXO4 rBO34eN BHYTPb ALLuKa.

6 TPAHCINOPTUPOBAHUE U XPAHEHUE TPYB

Mpwn TpaHCNOPTMPOBAHMM, BbIMNOSTHEHUN MOrPY304HO-PA3rPy304HbIX Onepaunii U XxpaHe-
HUK pe3bba Tpyb Bceraa AomkHa ObiTb 3aKpbiTa pe3b0OoBbLIMU NPEAOXPAHUTENSMU.

6.1 TpaHcnopTupoBaHue

6.1.1 lNepeBo3ka BOAHLIM TPAHCMOPTOM

B cooTBeTCTBMM C npaBunaMmyv nNepeBO3KU BOAHLIM TpPaHCNOPTOM [23] AOMKHO ObiTb
obecrneyeHo Haanexatllee nposeneHne Norpyskn 1 pasrpysku cygos. He gonyckaetcs:

- NPUMEHEHNE HECOOTBETCTBYIOLMX UMM HEI((PEKTUBHBIX CPEACTB KpenneHus Tpyo,
NpeaoxXpaHsoLWnMX NX OT NepeMeLLeHNs BO BPEMS KpeHa CyaHa;

- COMPUKOCHOBEHME TPyO C TPIOMHOM BOOOM M PacnosfioXeHne psaom ¢ BpeaHbIMU Xu-
MUYECKMMM U OPYIMMU BELLECTBAaMM, Bbi3blBAKOLMMN KOPPO3UIO METANNa;

- npotackmBaHume Tpyb BonokoM no wrtabento, 3auenneHvs MyqpT unm pe3bboBbiX
npegoxpaHuTenen, a Takke ygapoB O Kpas NOKOB UKW NOPYYHU CyaHa.

6.1.2 lNepeBo3Ka xene3Ho40POXXHbLIM TPaHCNOPTOM

B pononHeHne k TpeboBaHUAM npaBusl NEPEBO3KM MPY30B KENEe3HOOOPOXHbIM TpaHC-
noptom [24] npu norpy3ske Tpy6 Ha NnaTopMbl pEKOMEHOYETCS:
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a) NPUMEHSTb AepPeBSAHHbIE MPOKNAAKM, YNOXEHHbIE Nonepek nnatdopmsbl, Ans Hagne-
Xallen onopbl Tpy6 1 BO3MOXHOCTM MX 3axBaTa Npu norpyske;

6) He gonyckaTb 3arpa3HeHus Tpyo;

B) ecnu non nnatdopMbl HEPOBHbIA, NONOXUTL NOA MPOKMAAKN KMMHbA U BbIPOBHATb
NMOBEPXHOCTb NPOKNaAoKk;

r) He pacnonaraTb NPOKMaakM nog MyTamm nnun BblCaKEHHbIMU KOHLAMN Tpyo;

A) ONa npefoTBpaLleHns NepemMeLLeHns HagexXHo 3akpenuTb TpyObl U NpaBUNbHO ne-
PENOXNTb NX NPOKNaaKaMu.

Mpw TpaHcnopTupoBaHun Tpyd Ha nnatdgopmax Heobxoammo ¢ BOKOBLIX CTOPOH yCTa-
HaBnMBaTb BEPTUKAmbHbIE AEPEBSHHbIE CTONKM, CBA3aHHbIE MOBEPX TPYO NPOBOSIOKON.

6.1.3 lNepeBo3Ka rpy30BbIM aBTOTPAHCNOPTOM

B cooTtBeTCcTBMM C mpaBunamm nepeBo3ku [25] npu TpaHcnopTupoBaHun Tpyb aBTo-
TPaHCNOPTOM peKOMeHAyeTCS:

a) B HenakeTMpoBaHHOM Buae TpyObl yknaabiBaTb Ha NPOKNagknm 1 NpuBA3sbiBaTb UX K
npoknagkam uenbto. [AnvHHble TpyObl Npy NepeBo3ke HeobXoaUMO AOMOSTHUTENBHO NepeBs-
3blBaTh Lenblo NpMbnunsnTensHo nocepeamHe OnvHbl;

6) yknagbiBaTb Tpybbl MydhTamu ¢ OAHOWN CTOPOHbI;

B) HE neperpyxaTb MalUMHY ANSA UCKNIOYEHNST ONAcHOCTU pasrpy3ku Tpyo B nyTy;

r) nocrne NepeBO3KN rpy3a Ha HE3HAYUTENbHOE PacCTOSHME CHOBA NOATAHYTb CKpenns-
toLLMe Lenu, KoTopble MOryT ocnabHyTb B peadynbTaTe OCafku rpysa.

Mpw ncnonb3oBaHnn TPy60BO30B HEOHBXOANMO NPUHATH MEPLI MO UCKITYEHUIO Npornba
Tpy6. KoHubl Tpy6 Npu TpaHCNOPTMPOBAHUM HE AOSMKHbI BbICTYNaTb 3a rabapuTtbl TpaHCNOPT-
HbIX cpeacTB 6onee yem Ha 1 M.

6.1.4 lNepeBo3ka BO34YLIHbIM TPAHCNOPTOM

B cooTtBeTcTBMM C npaBunamu nepeBo3ku [26] npu TpaHcnopTMpoBaHun Tpyb aBua-
TPaHCMOPTOM PEKOMEHAYETCH:

a) noarotoBky Tpyb K nNepeBO3Ke BEPTONETOM MPOM3BOAUTL Ha nnowagke, obopyao-
BaHHOW rpy30nogbeMHbIM MEXaHN3MOM C JUHAMOMETPOM;

0) nepeBo3nTbL TPYObl yNakoBaHHbIMU TONMbKO BO B3BELLEHHbLIX NakeTax, cobniogasa no-
pPSOO0K NOABEeLIMBaHWS naketa Tpyb K BepToneTy u ero oTUenku.

6.1.5 MNorpy3o4Ho-pasrpy3o4Hblie onepauum

Mpwn norpyske n pasrpyske Tpyb pekomeHayeTcs:

a) nepen norpyskon unn pasrpyskon ybeguTtbecsi, UTO BCe NpeaoxpaHuTenn pesbbbl
HaxogaTca Ha mecTte. He cbpacbiBaTb TpyObl Npu pasrpy3ke C BbICOTbl. He nepeTtackuBaTtb
Tpybbl BOSIOKOM M OpPYrMM CNOCOOOM, NPUBOASALLMM K NOBPEXAEHMIO pe3bbbl 1 06pa3oBaHmto
BMATUH Ha Tpybax.

Mcnonb3oBaTb cneuymnanbHble CNocobbl NOrpy3Ku-pasrpy3km Ansi KOPPO3UOHHOCTOMKMX
Tpy6. CoynapeHue ¢ Tpybamu unu gpyrumm npeameTamm MOXET NPUBECTU K 3HAYUTENbHOMY
NOKanbHOMY NOBbILLEHWNIO TBEPAOCTM TPYO M NOBAUATL HA UX CTOMKOCTb K CyrnbUaHOMY pac-
TPECKMBAHWIO MO HANPSPKEHNEM;

6) npu pasrpyske Bpy4YHYK MCMNOMb30oBaTb KaHaTHble netnu. CkaTtbiBaTb Tpybbl no
HanpaBnsaLWNM napannenbHo Wrabento, He Jonyckas CAULWKOM ObICTPOro nepemeLleHns u
coyaapeHnsa KOHUOB Tpy6, KOTOpble MOTyT NPUBECTU K NOBPEXAEHW0 pe3bbbl Aaxe npu Hanwm-
Ynmn pe3bbOoBbLIX NPpeaoXpaHUTENeN;

B) NpY MCNONb30BaHUN MOABEMHbBIX KPaHOB AN MOrpy3KM-pasrpy3km ANMHHbIX Tpy6
NPUMEHATb LUMPOKO3axBaTHblE TpPaBEpPCbl CO CTPOMaMu B COOTBETCTBUN C YTBEPXKOEHHbIMU
CXemaMu CTPOMOBKY;

r) He gonyckaTtb pasrpy3ku Tpyb Ha rpyHT, penbCbl, CTanbHOM UM 6ETOHHLIN NON.
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6.2 XpaHeHue TpyO

B cootBeTcTBUM C NpaBunamu, npmeedeHHbiMm B FTOCT 10692, Tpybbl cnegyet XpaHuTb
B CKNagCKMX NOMELLEHMAX UK Ha cneumanbHO 060pyaoBaHHbIX CKNaACKUX noLwanKkax.

Ha 6ypoBon nnowjagke OOrmKeH ObiTb OpraHM3oBaH creumasnbHbIi y4acToK Afis ckna-
anpoBanua Tpy6. MNpu cknagmpoBaHumn Tpyd He gonyckatoTes yaapbl Tpyo (MydT).

Mpu xpaHeHun Tpyb AOMKHBLI cobnoaaTbCa cnefyowime pekoMeHaaumm:

a) XpaHUTb TPYObl YyNOXEHHbIMW Ha CTennaxax, Ha KOTOPbIX HE AO0JMKHO ObiTb KaMHewn,
necka unu rpasn. Ha ogHom ctennaxe yknagbiBaTb Tpybbl 0QHOrO BMAa, AMaMeTpa, TONWUHbI
CTEHKW, Tpynnbl MPOYHOCTM U TUNa pe3bboBoro coeavHeHus. Ha ctennaxe JosmkHa ObITb
yCcTaHoBreHa Tabnunyka ¢ ykazaHnemM MAeHTUPUKALNOHHBIX AAHHbIX;

0) He yknagbiBaTb TPYObl Ha FPYHT, PENbCLI, CTanbHOM U1 6GEeTOHHLIN non. MNepBbin psa
Tpy6 pa3mellaTb Ha BbICOTE OT YPOBHS rpyHTa unu nona He meHee 350 Mm;

B) yKnagbiBaTb Tpybbl Ha onopbl TakMm obpa3om, 4ToObl nsbexatb npormda Tpyd mnu
noBpexaeHnst pe3bbbl. Pacnonarate onopbl HA OAHOM YPOBHE U MOAAEPXKMBATL UX CTOMKaAMW,
CNoCcoBHbIMK BblAepXaTb NOSTHYI Harpysky Wtabens 6e3 ocegaHus;

r) onga npegoTepalleHuns npornba Tpyb B WwTabene yknagbiBaTb Mexay psgaMmn He Mme-
Hee Tpex NpokKnagoK pasMeLlas ux nog NpAMbIM yriom K Tpybam, HenocpeacTBEHHO Haf npo-
Knagkamu n onopamu npegbiaywimx psgos Tpy6. TpyObl M3 KOPPO3MOHHO-CTOMKUX CTanemn
yKnaabiBaTb TOSIbKO Ha AepeBSAHHbIE NPOKNaaKW;

) Tpybbl B cocegHuxX psigax pacrnonaraTb B LUAXMaTHOM MOpsiake CO CMeLLeHWEM Ha
BENUYMHY, paBHYO NPUONN3NTENBHO ANMHE MYydTh;

€) orpaHn4nTb BbICOTY WTabensa Tpyb Ha cTtennaxe He 6onee 3 M. He yknagbiBaTh Ha
crtennaxm bonee 6 psgos Tpyo;

) NPOBOAUTb NEPUOAMYECKUA OCMOTP CKnaguvpoBaHHbIX Tpyb. Mpu HeobxoanmocTu
HaHeCTN Ha Tpybbl KOHCEpPBaALMOHHOE NOKPbITUE AN 3aLnTbl MOBEPXHOCTM TPYO OT KOPPO3uu;

n) Npu cknagupoBaHum Ha BypoBon nnowazke pacnonaratb TpyoObl MydpTamu B CTOPO-
HY YCTbS CKBaXXWHbl U y4YUTbIBaTb OMepPeAHOCTb Cnycka Tpyd B CKBaXWHY, YTOObI nepBas no
nnaHy pabot Tpyba He Haxoaunacb nog Tpybamun, KoTopble AOSMKHbI ClycKaTbCcs no3xe. Hy-
Mepaumsa Tpyd AOMMKHA HaYMHATBLCA C BEPXHEro psaa.

Pesbba Tpyb, HaxogsawmMxca Ha XpaHeHUW, OoSmKHa BbiTb CMasaHa KOHCepBaLMOHHOW
cmaskon nnbo pe3bboBor cmaskon, obnagatolen KOHCEPBALUMOHHBIMX CBOMCTBAMN M 3aLUn-
LLileHa OT NOBPEeXAEHU NpefoXpaHUTeNaMN pe3bobl.

Mo ncTeyeHuo cpoka 3alUTHBIX CBOMCTB KOHCEPBALWOHHbBIX MW pe3bbOoBbIX CMa3okK
(ykasblBaoTCsa B cepTudmkaTax Ha TpyObl), pe3bba HUNNenbHoro KoHua Tpyb n pesbba mydT
noa npegoxpaHuTensamMu pesbbbl NOANEXUT NepekoHcepBaLmnn.

3anpewaetcs xpaHuUTb BOMM3M CTennaxen KUCMNOTbI, LWEeNoYn 1 apyrne XMmudeckue
mMartepuarnbl, CNOCOOHbIE BbI3BaTb KOPPO3UIO TPYO.

7 HABHAYEHHbIE NMOKA3ATEIA
7.1 KoHTponb Tpy6 B npouecce 3Kcniyaraumu
7.1.1 Bugbl noBpexaeHui Tpyb n meTtoabl KOHTPONS

OO6LLeNnpUHATLIMKU B HacTosILLee BpeMsi METOAAMUN KOHTPONS Tena Tpybbl ABRSOTCS BU-
3yanbHbliA, NU3MEPUTENbHBIN, 3NEKTPOMarHUTHbIN, YNbTPa3ByKOBOW MeTOoAbl, METOA BUXPEBbIX
TOKOB W Apyrue, npMMeHeHne KOTOpbIX OMNpeaensieTcsl xapaktepom nospexaeHun. K xapak-
TEPHbIM MOBPEXOEHUAM NPU SKCNNyaTauum Tpyo OTHOCATCS: KOPPO3US HapY>KHOW U BHYTPEH-
Hel NOBEPXHOCTM, MOBPEXAEHMST NMOBEPXHOCTU TPYyO Tpocamu, nnaiwikamum u TpyOHbIMK Khto-
YamMu, MOMepevyHoe pacTpeckMBaHMe W U3HOC BHYTPEHHEN MNOBEPXHOCTU HACOCHO-
KOMMNPECCOPHbIX TPYO HACOCHBLIMU LUTaHraMW.

KOHTpONb TONLLUMHBI CTEHKU OOMYyCKaeTcs NMPOBOAMTb MUKPOMETpPaAMU, CTEHKOMEpaMMu,
yNbTPa3BYKOBbIMW W PEHTFEHOBCKUMW MpubopamMu u OpyrMMyM MeToamu HepaspyLuatoLlero
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KOHTPOSIS, UMEKOLLUMMM TOYHOCTb M3MepeHun o 2 %, Npu HacTponke No cTaHgapTHbIM obpas-
Uam C TOSMLLMHOW CTEHKWN, BNM3KOM K TONLWMNHE CTEHKM TPYO.

7.1.2 Knaccudmkaums Tpyo no yMeHbLLIEHWUIO TOMNLLMHBI CTEHKN 1 NOBPEXOEHUSM

BbiBliMe B ynoTpebneHun Tpybbl 4OMKHBLI ObiTb KNaccuuUMpoBaHbl B 3aBUCUMOCTM OT
YMEHbLUEHUS TOSLLMHbI CTEHKM, YKasaHHOro B Tabnuue 11.

3HayeHus1, ykasaHHble B MpoLEeHTax, NpPeacTaBnsioT cobol yMeHblleHVEe TONWMHbI
CTEHKWN Tena TpyObl NO CPAaBHEHUIO C HOMUHAIBHOWM TOSLLUMHOWM CTEHKW. YMEHbLUEHWE TOMLN-
Hbl CTEHKM MOXET NPOUCXOAUTL Kak C Hapy)kKHOW, Tak U C BHYTPEHHEN NOBEPXHOCTU Tena Tpy-

Obl.

Tabnuua 11 — Knaccudukaums ObiBumnx B ynotpebneHnn Tpyd no yMeHbLUEHUIO
TOMLWMHbI CTEHKN N X LBETOBAast MageHTUdnKaumns

YMeHbLUeHUe TOMUHbI OcTaToyHas TosnwWMHa
Knacc LiBeT nonocsl CTEHKWU, % OT HOMMHANbLHOW | CTEHKWU, % OT HOMUHaNbLHOMN
TOSNWMNHbI CTEHKN TOSMWMNHbI CTEHKN
2 Kentbin 0-15 85
3 CuHun 16-30 70
4 3eneHbin 31-50 50
5 KpacHbiv Bonee 50 MeHee 50

B cooTtBeTCTBUM C Tabnuuen 11 He OOMKHbI KnaccuuuupoBaTbCs Crieayrolme y4acTkm
Tpy6: KOHUbI TPYO C pe3bbon u/mnm ¢ BbicCagkon. YMEHbLUEHNE TOMLINHBbI CTEHKM KOHLOB TPY-
Obl C BblCagKkon, MMetLWmnX BonbLUYo TOMWMHY CTEHKU, YeM Teno Tpybbl, gonyckaetcs Ao
3Ha4YeHun, NpeBbILAWMX YKa3aHHble, 6e3 yxyalleHns kayectBa U B 3aBMCUMOCTU OT YCo-
BUM akcnnyaTauun. MNoBpexaeHne n/mnn ymeHblUeHne TOMLWMHBI CTEHKM Ha KOoHuax Tpyb ¢

pe3bbon, TpebyeT OTAENBHOM OLEHKN B 3@aBUCMMOCTM OT YCINOBWUIA SKCANyaTauuu.
7.1.3 Knaccudumkaums Tpyb no akcnnyaTauMoHHbIM XapakTepuctukam

OKcnryaTaunoHHble XapakTePUCTUKM HOBbIX HACOCHO-KOMMpPeCCOpHbIX Tpyb onpeae-
naT B cootBeTcTBUM ¢ TOCT P 54918. PacueTHble 3HA4YeHUS SKCMNyaTauNOHHbIX XapakTe-
PUCTUK ANns HOBbIX TPY6 npuBefeHbl B Tabnuuax A.1-A.5, A.9, A.10 MNpunoxeHus A.

N3Hoc Tpyb (noTepsa meTanna), Takke KOPPO3MOHHOE pa3spyLLleHne 0ObIYHO NPoOMCXoanT
Ha BHYTPEHHEN NOBEPXHOCTU TPyb. JkcnnyaTaunoHHbIE XapakTePUCTMKN Takmx Tpyb ocHoBa-
Hbl HA HEM3MEHHOM HapyXHOM guameTtpe. OgHaKO OOSMKHO MPUHUMAaTLCS BO BHUMaHWE BO3-
MOXHOE KOPPO3MOHHOE paspyLleHMe HapyXHOW MOBEPXHOCTU. Hebonbluve pakoBWHbLI UK
Apyrue nokasnbHble NoTepU MeTanna MOryT He CHMTaTbCs NOBPEXOEeHNEM NMOBEPXHOCTU TPYObl
NpU KakuUx-TO YCNOBUAX 3KCMfyaTaumm, HO TakoW BuA notepu metanna TpebyeT oTaenbHOro
PacCMOTPEHNSA U OLIEHKM.

Ecnn Ha noBepxHOCTM Tpyb MMETCH TpeLLMHbl, OOHapyXMBaemMble Npu BU3yasnbHOM, Or-
TMYECKOM WUIIM MAarHUTOMOPOLLKOBOM KOHTPOSe, TakMe TpyObl JOKHbI ObiTh 3abpakoBaHbl U
NpU3HaHbl HENPUrOAHLIMW ANA AaNbHENLLEN 3KCnnyaTaumm.

7.1.4 KOHTpOINb COCTOSIHUSI NOBEPXHOCTU Tena TpyObl 1 pe3bOoBbIX COeANHEHMN

7.1.4.1 oBepxHOCTb Tena TpyobI

Motepn metanna Tpy6, GbiBLUMX B ynoTpebneHun, npossnsawTca obblMHO B BUAE OT-
AENbHbIX PAaKOBWH, LiIapanuH, PUCOK WS CMSIOWHOMO YMEHbLUEHUST TOMWMHbI CTEHKN, Bbl3BaH-
HOrO MeXaHW4yeCKMM M3HOCOM unu abpasuBHbIM BO3AencTBMEM necka. NpuMeHeHne Takmx
Tpy6 3aBMCUT OT Buaa notepu metanna. Tpybbl C pakoBUHAMW HE MOTYT NPUMEHSATLCS B HEKO-
TOPbIX KOPPO3NOHHBIX Cpeaax, HO MOTyT BMOSIHE YAOBMNETBOPUTESBHO 3KCNIyaTMpoBaTbCA Npu
OTCYTCTBMM arpecCcuBHbIX KOMMOHEHTOB B cpefe. TpyObl, nmewlwme 3Ha4MTeNbHbIE PaBHO-
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MepHble NOTEPU MeTansna, Bbl3BaHHble MEXaHWYEeCKMM W3HOCOM, MEHee 4YyBCTBUTESbHbI K
KOPPO3MOHHOMY BO34EWCTBMIO, HO AN HUX HeobxoouMMm nepepacyeT aKChnyaTaumoHHbIX Xa-
PaKTEPUCTUK MO MUHUMASTbHOM OCTaTOYHOW TOSLUUHE CTEHKN.

7.1.4.2 Pe3bboBoe coeanHeHne

Mpn npoBefeHMn KOHTpoNsa pe3bboBOro coeanHeHust ObiBLUMX B ynoTpebneHun Tpy6
crnegyeT NpoBepuTb Hanuumne gedopmaumm npoduns pesbbbl, CregoB 3aegaHni U ycTanocT-
HbIX TPELLMH Ha NOCNEeAHNX conpsiraeMblX BUTKax pe3bbbl. BbiCTpoe CBMHYMBaAHME Ha nocnea-
HUX conpsiraemblX BUTKax pe3bbbl C TpeyrosnibHbIM Npodunem ykasbiBaeT Ha TO, YTO Mpu
nogbemMe KomnoHHbl pe3bba Tpyd nogsepranacb BO3AENCTBUIO PACTArMBAOLLMX HAMPSXKEHWUHN,
npeBsbIlLALWNX Npeaen TekyyecTu MmeTanna. Takoe coeauvHeHne MOXeT ObiTb MOBTOPHO
CBMHYEHO, HO He ByaeT MMeTb HEOOGXOAMMOW MPOYHOCTU, U MOXET OKa3aTbCs HerepmeTuy-
HbiM. [Tpn pasBuHYMBaHUN MOXET NPOM3OWUTM 3aefaHue pe3bbbl, 0COOEHHO NpU YCTaHOBKE
Kntova Ha mMydTy. Ha HacocHO-KOMNpeccopHbIX Tpybax B pesynbTaTe NpUoXeHust 3HakKone-
PEMEHHbIX HaNPSPKEHUA 4YacTO BO3HMKAKOT YCTaNoCTHblE TPELLMHbI BO BrnagnHe npoduns no-
crnegHux conpsiraemMbiX BUTKOB pe3b0bl, KOTOPbIE MOTYT NPUBECTUN K CHUXKEHUIO MPOYHOCTUN UMK
K paspyLleHnto coeguHEHNS Npy JanbHENLLEN 3KCnyaTauum.

HeoaoHokpaTHOE CBUWH4YMBaAHME, COMNPOBOXOAaemoe Aedopmaumen metanna, MOXeT
NPUBECTM K YMEHbLUEHUIO AuameTpa pe3bbbl TpyO, MHOrokpaTHO MOABEPraembiX CryCKy-
nogbemMy N3 CKBaXkMHbl. YMeHbLUEHME OnameTpa pe3bbbl MOXET CHU3UTb MPOYHOCTbL U repme-
TUYHOCTb COEANHEHUS, a B XyALLUEM Cly4Yae, NPUBECTM K CXOXAEHMIO TOPLOB Tpyb B cepeanHe
MY Tbl UMK BbIPbIBAHNIO KOHLIOB TPYO M3 CBMHYEHHOrO COEaUHEHNS.

7.1.4.3 OueHka NpUrogHoOCTM K SKCnyaTauum

[na oueHkn npurogHoOCTU Tpyb K AanbHenwen akcniyataumm HeobxoanumMo npoBecTu
NPOBEPKY COCTOSIHUS HaPYXHOW N BHYTPEHHEWN MOBEPXHOCTU TPYO U M3MEpEHME OCTaTOYHOM
TOMNLWWMHBI CTEHKM NS onpefeneHns CTOMKOCTU Tena Tpybbl K CMATUIO, pa3pbiBy U pacTsxe-
HUt. Takke NPOBECTN NPOBEPKY COCTOSAHUS MOBEPXHOCTU Pe3bbbl ANs1 OLEHKN repMETUYHOCTU
N HapYXXHOro AnamMmeTpa HUMNNENbHOro KoHua Tpyobl AN onpefeneHns BO3MOXHOCTU CBUHYN-
BaHUS.

Hapsay ¢ NnpoBepKon TOSWMHbLI CTEHKM OS5 onpeaerieHnst aKcniyaTaumMoHHOM Npurog-
HOCTM TpyDO pekoMeHOyeTCs MPOBECTU MPOBEPKY rEOMETPUYECKMX MapameTpoB pe3bboBbIX
coeanHeHun npu nomowm kannbpos B cootBeTcTBUM ¢ TOCT P 51906, TOCT 33758 n API
Spec 5B, yuntbiBasi npM 3TOM BO3MOXHbIE U3MEHEHMWSI FEOMETPUYECKMX NMapaMeTpoB, BO3HU-
Kalowme Bcneacteme gedopmMauunm npyu CBUHYNBAHUMN.

7.2 PeMOHT Tpyb

[onyckaeTcsa peMoHT Tpyb 1 pe3bboBbIX COeaUHEHUI, NOBPEXOEHHbLIX NPU JKCcnnyaTa-
UMM MU NOrpy304HO-Pa3rpy3oyHbIX onepaumsix. PEMOHT cnegyet NnpoBOoAUTb TOMBKO B COOT-
BeTCTBUM C TpeboBaHUAMM HOPMATUBHOW LOKYMeHTaumn. OueHKy NpurogHoOCTU OTPEMOHTU-
pPOBaHHbIX TPYD 1 pe3bboBbIX COeaMHEHUN AN AanbHENLLEN SKCNnyaTauum Heobxoanmo npo-
BOOUTb B COOTBETCTBUMN C TpebOBaHUAMU, YCTAHOBMEHHbIMW  CTaH4apTaMun 1 Apyron Hopma-
TUBHOW JOKYMEHTaLNeN.

8 NEPEYEHb KPUTUYECKUX OTKA30B
8.1 Bnabl aBapun, OCHOBHbIE NPUYMHbI NOBpPEXAeHUA Tpyo
8.1.1 Bugbl aBapun

OCHOBHbIMM BUAaMu aBapuin ¢ HACOCHO-KOMIMPECCOPHbIMKN Tpybamu SBNAOTCA:
- 06pbIB TPYObI MO TENy 1 pesbbe;

- paspyLueHmns no Teny MydThbl;

- HErepMeTUYHOCTb Pe3b00BOro COeANHEHMS;

- KOPPO3MOHHOE paspyLueHne Tpybbl U MydThl.

29



8.1.2 OCHOBHbIE NPUYNHBI NOBPEXAEHNSA TPYO

Hanbonee yacTo BCTpevaroLmecs nNpuyYnHbl HEMCNPaBHOCTEN HACOCHO-KOMMPECCOPHbIX
Tpy6 npu cbopke n akcnnyaTaumm:

1) HecooTBeTCTBMNE BbIOpaHHbIX TPYD YCroBUAM 3KChyaTaumm;

2) HecooTBeTCcTBUE TPYD, MydT n/mnun pe3bboBbIX COeAMHEHUIN YCTaHOBIEHHbIM Tpebo-
BaHUSAM;

3) HecobniogeHne npaBui NpU NOrpy304HO-Pa3rPy304HbIX Onepaumsax, TPaHCnopTUpo-
BaHWUU U XpaHEHWUMU;

4) noBpexaeHne pe3bboBOro CoeanHeHUs;

5) oTcyTcTBME NpeaBapuTenbHOro nogbopa MOMEHTa CBUHYMBAHWUA UM NPUIOXEHWE
Ype3MepHOro MOMeHTa CBUHYMBAHUS;

6) ypeamepHoe 06CTyKMBaHNE pe3bbOBbIX COEANHEHUI MPU PA3BUHYMBAHUN KOFIOHHbI;

7) NpMMeHeHMe HeCOOTBETCTBYLLEro 0bopyaoBaHus, KIMHOBbLIX 3axBaToB, Miallek u
TPYOHbIX Kntouen;

8) HecobniogeHne ycTaHOBIEHHbIX TpeboBaHMM K CMYCKY U MOABbEMY KOSOHHbI, B TOM
yucne noBpexaeHust Npu nocagke Tpyobl B My(pTy, CBUHYMBAHUE C NEPEKOCOM, HECOOCHOCTb
ocu Tpybbl M OCU CKBaXMHbI, OTCYTCTBME NpeaBapuTENbHOro PYYHOro CBUHYMBAHUS;

9) 3HOC MYMT UNN UCTUPAHNE BHYTPEHHEN MOBEPXHOCTU LUTAHraMu;

10) ycTanocTHoe paspyLlueHMe MeTanna;

11) pa3BMHYNBAHME KOMOHHbI C BbICOKOM CKOPOCTLIO;

12) HerepmMeTUYHOCTb COEANHEHUI, KOTOpast MOXET ObITb Bbl3BaHa crnegyowmmm dak-
Topamu:

- HenpaBubHbIM BbIGOPOM pe3bb0oBOWN YNIOTHUTENBHON CMa3Kn, HE COOTBETCTBYHOLLEN
YCrOBUSIM 3KCnslyaTauuu, HenpaBuilbHbIM HAaHECEHMEM CMa3Kku, NMPUMEHEHUEM HEeKayYeCTBEH-
HOWM Mnn pasbaBneHHOM CMa3KK;

- CBUHYMBAHWEM 3arpA3HEHHbIX pe3bb0oBbIX COeaUHEHUN;

- HernpaBuIibHbIM CBUHYMBAHNEM pPe3bO0OBOro CoeANHEHMS;

- 3aefjaHueM pe3bObl NPU CBMHYMBAHUKW, B TOM YuUCre BCNELCTBME 3arpsi3HEHUd, He-
npaBuibHON NOCafKW, MOBPEXOAEHUS, OTCYTCTBUSA NpeaBapUTENIbHOMO0 PyYHOro CBUHYMBAHUS
NI MPUNOXEHUS YPE3MEPHOIO MOMEHTA CBMHYMBAHUS,

- HecooTBETCTBMEM pPe3bbOoBbIX COEAMHEHUN YCTAHOBIEHHbLIM TPEOOBaHNAM;
BMATUHAMWN Ha MydpTax, BbI3BaHHbIMW YpeE3MEPHbIM 0OCTYKMBaHMEM MpU pa3BMHYNBA-

HUU;

Ype3MePHbIM HaTSXKEHMEM KOMOHHbI NP NOABbEME;
MHOIOKpaTHbIM CMYyCKOM M NOLBHEMOM KOMOHHBbI;
OBasbHOCTbIO UNKN OTKIIOHEHMEM hopMbl Npoduna pe3bbbl Tpyd N MydT, B TOM YUC-
ne, npu pabote TpyOGHbIM KNHOYOM C MPUSIOKEHNEM YPE3MEPHbIX YCUNNIA, NPUBOAALLMX K Ae-
dopmauum, 0Co6eHHO NpU pasBMHYMBAHUY;

- HapylweHnem nopsiaka criycka Tpyb no rpynne npoyYHOCTU U TOMWMHE CTEeHKW, co3aa-
OLLMM HanNpsXKeHUs1 B pe3b00OBbIX COEANHEHUSIX, MPEBbILLAOLWMX NPpeaen TeEKy4ecTn MeTanna;

13) ypesamepHoe HaTsKEHNE KOMNOHHbI NPU ee 0CBOBOXAEHMM OT NPUXBATOB;

14) KOppPO3MOHHOE NoBpexaeHne Tpyd n myqT;

15) ypapbl no coeavHeHuto MydTbl C Tpybor npu TpaHCNOPTUPOBAHMMK, MOrPy304HO-
pasrpy3o4HbIX paboTax;

16) NoBpexXaAeHUst HACOCHOW LUTaHIW.

8.2 PekomeHpauum no npeaoTBpaLLeHMI0 aBapUNHbIX CUTyauun

8.2.1 o Hayana paboT nNo akcnnyataumMm CKBakMH HeobxoouMMo MnpoaHanusanpoBaTb
CTeneHb PUCKOB aBapUNHOIO paspyLueHUss HACOCHO-KOMMPECCOPHbIX KONMOHH, 0B6YyCnoBneHHo-
ro, B YaCTHOCTM, 0COBbIMK yCroBuAMM aKkcnnyataumm (pabota npy HU3KMX TemnepaTtypax, B
KOPPO3NOHHO-aKTUBHbIX cpedax u T.4.) U, Npu HeobxogmMmocTn, paspaboTaTb MepPonpuUaTUs Nno
NX CHUXKEHUIO.
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8.2.2 [Ina npegoTBpaLleHnst aBapunHbIX CUTyaLmi Npy BeaeHun paboT no akcnnyaTa-
LUK CKBaXWUH crieayer:

- cTporo cobniogatb TpeboBaHNS OENCTBYHOLLUX TEXHOMOMMYECKUX perfiaMeHToB, npa-
BMN 6€30MacHOCTN B HE(PTAHON U ra30BOM NPOMbILLNIEHHOCTH;

- MOCTOSAHHO CriefuTb 3a COCTOAHUEM CKBaXXWHbI U UCNPaBHOCTbLIO 060pya0BaHNA N UH-
CTPYMEHTAa;

- 3HaTb 1 cobntogaTth Npasuna akcnnyaTaumm obopyaoBaHusa n Tpyb;

- OCYLLECTBNATb KOHTPOSb AENCTBYIOLLNX HArpy3o0K;

- CBMHYMBATb COeAMHEHME KITto4aMu, OCHALLLEHHBIMU MOMEHTOMEPaMU;

- BbINOMHATbL B MOSMIHOM 06bemMe U B CPOK Meponpusatua no 6esaBapumHOMY BeAEHUIO
paboT Ha CKBaXXUHe;

- MpY 3KcnnyaTaumMm HaCOCHO-KOMMPECCOPHbIX TPYD Harpyskm Ha HUX He OOMXKHbI npe-
BbllaTb NpeaernbHbIX Harpy3ok B cooTBeTcTBUM C [punoxeHnem A, TpeboBaHusmu TY, pe-
KoMeHJaumamm «TexHuyeckoro katanora pe3bboBbix coeamHeHun» (TpybHon MeTtannyprude-
ckon komnaHum) n MCO 10405 ansa Tpy6, nsrotoBneHHbix No APl Spec 5CT, ¢ y4yeTom KOadp-
doMUMeHTOB 3anaca NPoOYHOCTH.

C uenbto npegynpexneHms BO3HMKHOBEHMS aBapuHbIX CUTyaLuMi, 3anpeLaeTcs cnyc-
KaTb HACOCHO-KOMMNPECCOPHbIE TPYDObl B CKBAXMHY:

- MPX HECOOTBETCTBUMN AAHHbLIX 3aBOACKOM MapKUPOBKM 3HAYEHUSIM, YKa3aHHbIM B cep-
TUukaTe;

- Npy oB6Hapy>XeHUn B pe3yrbTaTe KOHTPONA AedeKTOB, padMepbl KOTOPbIX NPEBbILLAOT
AonycTUMbIe;

- B Cry4asx, Korga ToSWnHaA CTeHKN Tena Tpybbl, B TOM Yuche, TONWMHA CTEHKM TPyObl
noa pe3bbor B NSIOCKOCTM TopLa, He oTBeYaeT TpeboBaHMAM HOPMATMBHOW JOKYMEHTaLNW;

- Npu oBGHapyXeHMM B NpoLecce rmapaBNYECKNX UCMbITaHUA Teun TpyObl, HapyLleHNs
repMeTUYHOCTUN pe3bboBOro CoeaUHEHUS.

8.2.3 Kak npaBnno, MectopoxaeHus, BBOAMMbIE B 3KCNyaTaumto, AOSPKHbI paccmaTpu-
BaTbCA KakK NOTEHUManbHO onacHble B KOPPO3MOHHOM OTHOLUEHWM U Ha paHHUX CTaausix UX
pa3paboTkM OOMKHbI NPOBOANTLCA MCCeaoBaHMs NO onpeaeneHnio Hanbonee KOPPO3NOHHO-
ONacHbIX Y4aCTKOB AN NpefoTBpaLLeHMs KOPPO3MOHHBIX paspylleHui. JTU nccreoBaHns
AOJMKHbI BKITOYaTh cneaytoulee:

- onpegerneHne coaepXXaHnsa arpeccuBHbIX ra3oB (YrfekMcnoro rasa u cepoBOAo-
poga) B gobbiBaeMom hntonae. XKenatenbHo Takke onpegeneHne pH n xummyeckoro cocrta-
Ba NIacToBbIX BOA (CoAepXXaHWe MOHOB Xeresa, OpraHU4yecKux KUCMoT, obLliee KOnmMyecTBO
XNopuaoB 1 Apyrnx KOPPO3NOHHO-AKTUBHBLIX KOMMOHEHTOB);

- NpoBeAEeHME UCNbITaHWI MO ONpeaeneHnto CKOPOCTU KOPPO3UN C NMOMOLLbIO KOHTPOSb-
HbIX 06pa3L0B, N3rOTOBMEHHbIX N3 TEX e MaTepuanos, YTO 1 3KCNnyaTupyembie Tpyobi;

- NpoBeAEeHNEe KOHTPONA C NOMOLLbI0 U3MEPUTESbHBIX MU ONTUKO-MHCTPYMEHTaNbHbIX
npubopos.

8.2.4 Hambonee xapakTepHbIMW KOPPO3NOHHBbIMW pPa3pyLUEHUAMM MOBEPXHOCTU Tpyb
ABNAOTCA NMUTTUHIOBAsi KOPPO3Usi, KOPPOINOHHOE pacTpeCKMBaHME NoL HarnpskeHWeMm, Cyrib-
dbungHoe pacTpecknBaHne nNoa HanpskeHneM, N3HOC ANEMEHTOB C BHYTPEHHen pe3bbon. Bos-
MOXHbI ApYyrne BuAbl NIOKarbHOMO KOPPO3MOHHOMO paspyLUeHNs — 3PO3UMOHHbIN U3HOC, KOPPO-
3us B BMAE OTAENbHLIX A3B (kaBepH). [MybuHa NUTTUHIOB N 538 (KaBepH) MOXeT BbiTb n3Me-
peHa C MOMOLLbIO MOAXOASALLEro M3MEPUTENBHOMO UHCTPYMeHTa (rnybuHomepa wnu npodum-
nomeTpa). [Ons BbISBNEHUs pacTpeckuBaHusi MoryT OblTb HeOBXoauMbl LONOSTHUTESbHbIE
BCMomoraTefbHble MeToAbl, Hanpumep, NpPoBeAEHWEe MarHMTOMOPOLLKOBOM AedeKTOCKOMUN.
Koppo3snoHHoe paspylueHne 0bbl4HO NPOUCXOAMT MpU BO3LAEWCTBMM MMAacTOBOW BOAbI Ha Mo-
BEPXHOCTb MeTanfna u MoXeT ObiTb ycyrybneHo abpasnBHbIM BO34eNCTBMEM HACOCHOro 0bo-
PyLOBaHUA, rasnnuTomMm MM BbICOKMMU CKOPOCTAMMU M3BIIEKAEMOW XMAKOCTW. Ha passBuTtue
NPOLIECCOB KOPPO3UN Takke OKasblBaeT BNUAHME pasnnyme B MUKPOCTPYKType MeTanna, B Co-
CTOSIHUM MOBEPXHOCTW, MOphonornm n aaresmm obpasoBaBLUNMXCS OCaAKOB (MPOAYKTblI KOPPO-
31K MOTyT, Kak NMOTHO npuneratb K MOBEPXHOCTM MeTanna, Tak 1 oTcnamBaTtbCcsi OT Hee, B pe-
3ynbraTte 4yero obpasyloTcs ranbBaHMYeckme napbl). MI3aBecTHa Takke GumeTtannuyeckas Kop-
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po3nd, BO3HUKaOLLaa B pesynbTaTe COeAMHEHUS pasHOPOAHbIX MeTannos. [MpocTon n yHu-
BepcasnbHbii CNOCO6 3alnTbl OT KOPPO3MOHHOIrO paspyllueHns He MOXET ObiTb MpeanoXeH,
BCNeACTBME TOro, YTO KOPPO3UMOHHbIE paspyLUeHUs BO3HUKAKT B pesyribTate KOMMMEKCHOro
BO3AENCTBUS Lenoro psga akTopoB M NPUHUMAIOT pasnuyHble hopmbl. Kaxkgas npobnema
KOPPO3MOHHOIO MOpPaXeHUs OOJMKHa pellaTtbCs OTAEeSNbHO C Yy4eTOM U3BECTHbIX (haKTOpOB U
KOHKPETHbIX YCNOBUIA 3KCNnyaTaumm.

B ckBaxunHax, B KOTOPbIX J0ObLIBAOTCA KOPPO3MOHHO-aKTUBHbIE (Pritonabl N B KOTOPbIX
BO3MOXHO BO3HMKHOBEHME KOPPO3NOHHBIX PaspyLLUEeHNN Ha HAPY>KHON N BHYTPEHHEN NOBEPX-
HOCTW HACOCHO-KOMMNPECCOPHbIX TPYD, MOryT NPUMEHATLCA criefyoLlime Mepbi:

a) B poHTaHMpyoLWmMxX CKBaXXMHaxX BO3MOXHO NepeKpbiTue MeXTpyObHOro npoctpaHcTea
ANSA 3annpaHnst KOPPO3NOHHBIX ONION0B BHYTPU HACOCHO-KOMMPECCOPHbIX Tpy6. BHYTpeHHAsN
NMOBEPXHOCTb HACOCHO-KOMMPECCOPHbIX TPYO 3awmuiaetca cneumanbHbIMU NOKPbITUSAMU UK
NHrMbuTopamu.

6) B HacoCHbIX M ras3nUTHbBIX CKBaXXMHaxX Yepe3 MeXTpybHOe NpOCTPaHCTBO BBOAATCS
NHrMGUTOpPLI, 0becneuynsBatoLLMe NPUEMNEMYIO 3aLLMTy OT KOPPO3un. B ckBaKMHaX Takoro Tu-
na, OCOBEHHO B HACOCHbIX CKBaXuHax, nNpoAneHue cpoka 3JKcnnyataumMm HacOCHO-
KOMMNPECCOPHbIX TPYO BO3MOXHO TakkKe C NMOMOLLb MOAEPHM3MPOBAHHOM TexHonormn pabor,
HanpyMmep NpUMEHEHUS NMpedoXpaHUTEenen WTaHr OT M3HOCa U NPOBOPOTA MOABECKM LUTAHT,
YOJIMHEHNS N 3amenneHnsa paboumnx Xo4oB NOPLUHS Hacoca.

8.2.5 PekomeHOyemble 3KCNyaTauUOHHbIE XapakTepUCTUKM ANna HOBbIX Tpy6 npuse-
AeHbl B NMpunoxeHun A.

8.2.6 PaccnepoBaHne aBapuini pekoMeHOyeTcd MpoBOAUTb B COOTBETCTBUM C «WH-
CTPyKUMEH Mo paccnefoBaHuto asapui € OypunbHbiMKW, o6CagHbIMM U HACOCHO-
KOMMNPEeCCOopHbIMU TPyBaMun 1 COCTaBMEHUIO JOKYMEHTOB 4115 NpeabABEHUs pekraMauniny.

9 KPUTEPUM NPEQENbHbLIX COCTOAHUA

Bce TpyObl He A4OMKHBI UMETb HMKENEePEYNCNEHHbIX 4eEKTOB:

- TpeLwmH noboro xapakrepa (3akanoyHbIX, yCTanoCTHbIX U T.4.);

- OCTaTOYHYIO TONWMUHY cTeHkn MeHee 50 % oT HOMUHanbHOM (Tpybbl 5 knacca no Tab-
nnue 10);

- CKBO3HbIX OTBEpPCTU Nobdon hopmbl;

- BMATUH Ha Tene TpyObl, BbIBOASALWNX BHYTPEHHUI AMaMeTp 3a npeensl gonycka (3a-
KNMHMBaHME onpasBky Npu WabnoHnpoBaHum);

- KPMBU3HY B ABYX M Bonee nnockocTaXx;

- HErepMeTUYHOCTb MO Teny TpyObl NPy NPOBEAEHUN TMOPOCTATUYECKOTO UCTbITaHWUS;

- NMtoBbIX HEMOBEPXHOCTHBIX HECOBEPLUEHCTB, KOTOpble, Byayyn cnpoeunpoBaHHbLIMU Ha
NOBEPXHOCTb, 3aHMManu 6bl nnotaas 6onee 260 MM?;

- NOBbIX NIMHENHBIX HECOBEPLUEHCTB Ha HAPYXXHOW N BHYTPEHHEN MOBEPXHOCTU, NtoGON
opueHTaumn, ¢ rmybuHon npesbiwatowen ykasaHHyto B FTOCT P 53366, APl Spec 5CT (tab-
nuua C.33), FOCT 633, TOCT 31446 v gpyrmnx H[;

- ntobOoro HecoBepLUEHCTBa BbiCakM KoHUa Tpybbl, nobon opueHTaumu, ¢ rnyomnHon,
6onee ykasaHHon OCT P 53366, API Spec 5CT (tabnuua C.34), TOCT 633, TOCT 31446 n

apyrmx HA.
TpyObl, nMetoLmMe nepeymncrieHHble AedeKTbl, K 3KCnnyaTaumm He JoNyCcKatTCs.

10 TPEBOBAHUA BE3OMNACHOCTHU

B uenax obecne4veHna ycrnosun 6e3onacHom akcnnyatauumn Tpyd Heobxogumo obec-
neynTb 6e3ycnoBHOE BbiNONHEHUE TpeboBaHun PykoBoACTBa MO 3KCnyaTaumMm N3rotoBUTens
nocTaBnNAeMoOn NPOAYKUUN, U UHbIX €ro peKoOMeHZauun, a Takke, COrnacoBaHHbIX U yTBeEp-
XOEHHbIX B YCTAHOBNEHHOM B GypoBbIX M 4OObLIBAKOLWMX NPENPUATUSX NOpSOKe, KOMMMEKC-
HbIX KOPNOPAaTMBHbIX PErflamMeHTOB MO 3KcnyaTauun Tpyb, He NPoTUBOPEYALLNX NONOXEHUAM
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PykoBogcTtBa no akcnnyatauum eé narotosutens u «lMpasunam 6e3onacHOCTN B HEPTAHON U
rasoBOW NPOMbILLIIEHHOCTUY.

11 CBEAOEHUA O KBAITUOUKALIMU OBCITY>KUBAIOLLEITO MEPCOHAIJA

11.1 K nepconany, aknnyatmpytoLemy Tpybbl, OTHOCATCS:

- BypMNbLUMK 3KCnyaTaLMOHHOIO 1 pa3BefoyHOro OypeHUst CKBaXXMH Ha HETb 1 ras;

- onepaTtop No onpoboBaHWUIO (MCMbITAHUIO) CKBAXXWH;

- OMNPECCOBLUUK TPYO;

- MOMOLUHUK BypunbliMKa No 3KchfyaTaumm n pas3BedovyHOMY OYpPEeHU0 CKBaXXMH Ha
HedTb 1 ras (nepsbin);

- BYpUnbLUMK KanuTanbHOro PEMOHTA CKBaXWH;

- onepaTop No NOA3eMHOMY OYPEHUIO CKBAXKWH;

- MOMOLLHMK BypunbLLMKa KannTarbHOro PEMOHTA CKBaXMH.

11.2 HenocpeacCcTBEHHO K NpoBeAeHnt0 paboT C HACOCHO-KOMMNPECCOPHbIMU Tpybamu
MOryT ObITb gonyLleHbl paboyme 1 cneunanucTbl, UMeLMne COOTBETCTBYHOLLYIO KBanuduka-
uuto, NpodeccuoHarnbHy NOArOTOBKY M JOCTATOYHbIE 3HAHUS OS5 BbINOMNHEHNA paboT, o3Ha-
KOMIEeHHble ¢ TpeboBaHMsiMM faHHOro PykoBoACcTBa MO 3KCnnyaTaumu.

11.3 lNMpoBepka 3HaHMM Yy pabounx OormKHA NPOBOAUTLCA He pexe ogHoro pasa B 12
MecsILeB B COOTBETCTBUMM C KBaNU(UKALMOHHbIMKM TpeboBaHMAMU MNPOU3BOLCTBEHHbLIX WH-
CTPYKUMN.

11.4 lNepuogunyeckaa nepearrtectauns cneumanucToB OSMKHA NPOBOLAUTBLCA HE pexe
OZHOro pasa B NATb JieT, ecnu Apyrme CPoku He NpeaycMoTpeHbl MHbIMWU HOPMAaTUBHbLIMU Npa-
BOBbIMM aKTaMM.

11.5 CneumanucTsl, npuBrnekaemble K pabotam No AMarHOCTUKE, OOSMKHbI ObiTb aTTe-
CTOBaHbl 1 UMETb NPaBO Ha NPoOBeAEHME TakMx paboT.

11.6 PaboTHMKM OOSMKHbI BrageTb NpueMamu okasaHua goBpavyebHonm nomolm no-
CTpagaBLUMM OT HECYACTHbLIX CIly4aes.

12 YKA3SAHUSA MO BbIBOAY U3 SKCMITYATAUUU N YTUITU3ALIUU

12.1 BbiBO4 HaCOCHO-KOMMPECCOPHbIX TPYO M3 akcnnyataumm npou3sBoguTca npu Oo-
CTWDKEHUW N3genuvem nokasareneun, npmeeneHHolx B n.7.1.4.3, 9 HacToswero PykoBoactsa no
aKcnnyaTauum.

12.2 BbiBO4 HACOCHO-KOMMPECCOPHbIX TPYyO M3 akcnnyatauuun, NOBPEXOAEHHbIX B pe-
3ynbTtate aeBapuu, NPOU3BOAMUTCSH HA OCHOBaHMM akTa paccrnefoBaHUs aBapum C KOJSIOHHOW
HaCOCHO-KOMMNPECCOPHbIX TPy6.

12.3 CpoaBaemble B MeTannonom u3genumsa O0MmKHbl ObiTb 0CBOOOXKAEHbI OT OCTaTKOB
rOpHYNX U CMA304HbIX BELWECTB (a B 3MMHEE BPEMSI — OTO fibda M CHera) u OOCTYMNHbl ANs
OCMOTpa BHYTPEHHEN NOBEPXHOCTH.

13 TAPAHTUN N3TOTOBUTENA

N3roToBuTENb rapaHTUPyeT COOTBETCTBUE TPYO U MyddT K HUM TpeboBaHUSIM HopMa-
TUBHOW JOKYMEHTALMWN B TEYEHNE CPOKA, OFTOBOPEHHOIO B HOPMAaTUBHOW AOKYMEHTALUN Ha U3-
FOTOBMIEHNE M KOHTPaKTe (AOroBope Ha MocTaBKy), NP yCnoBuM cobroaeHns npoueayp no
aKcnnyaTauun, TPAHCNOPTUPOBAHUIO U XPaHEHUO TpyO.
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Ipuiaoxenue A

(ob6s3aTenbHOE)

Ta6bnuua A.1 — BHyTpeHHee aaBneHue, Npyu KOTOPOM HanpsikeHus B Tene Tpybbl gocTuratoT

npegena Tekydectu ansa Tpy6, narotosneHHbix B cootBeTcTBMM ¢ TOCT 633, Mla

YcnoBHbi | Tonwm- BHyTpeHHee aaBneHue ans Tpyod rpynnbl NPOYHOCTH
OnameTp | Ha CTeH-
TpyObl, KW, a K E Tl M P

MM MM
33 3,5 69,5 88,9 101,2 - - -
42 3,5 55,0 71,4 81,0 - - -
48 4,0 55,0 71,4 80,1 - - -
60 5,0 55,0 71,4 80,1 95,0 105,0 134,9
73 5,5 50,0 64,7 72,9 86,5 95,4 122,8
73 7,0 63,7 82,3 92,7 110,0 121,5 156,2
89 6,5 48,5 62,2 70,1 83,2 92,6 118,1
89 8,0 59,7 77,2 86,9 103,1 114,0 146,5
102 6,5 42,4 54,9 61,8 73,3 81,1 104,1
114 7,0 40,6 52,5 59,2 70,2 77,6 99,7

Tabnuua A.2 —HapyxHoe (CMUHatoLLee) AaBneHne, NpU KOTOPOM HaNpsbKeHUs B Tene Tpyobl
AOCTUraloT npegena tekydectu ansa 1pyo6, nsrotoeneHHbix B cootBetcteum ¢ FOCT 633, MlMa

YcnosHbin | Tonwm- HapyxHoe gaBneHue gns Tpy6 rpynn NpoYHOCTH
OnaMeTp | Ha CTeH-
TpyObl, KK, a K E 1 M P

MM MM
33 3,5 71,9 91,0 100,7 - - -
42 3,5 56,1 70,4 77,5 - - -
48 4,0 54,9 68,8 75,7 - - -
60 50 54,9 69,4 75,7 85,3 94,4 113,6
73 5,5 49,0 61,0 66,0 75,0 82,3 98,2
73 7,0 65,1 82,1 90,8 102,9 114,3 139,5
89 6,5 46,7 58,0 63,4 70,9 77,8 92,0
89 8,0 60,4 76,0 82,6 94,9 105,4 127,8
102 6,5 39,7 48,6 52,8 58,3 63,2 73,0
114 7,0 37,4 45,6 49,3 54,3 58,4 66,8

Ta6nuua A.3 — lNpegenbHble pacTsarMBarlimMe Harpy3ku ans rnagkux Tpyb c pesbbon Tpe-
YronbHOro Npodouns, NPU KOTOPbIX HANPsHKEHWUsT 4OCTUratoT npegena TeKy4yecTu, N3roToBrex-

HbiX B cooTBeTcTBUM ¢ [OCT 633

Ycnos- lNMpepenbHble pacTArMBaowme Harpyskm, kH
HbIN TonwwuHa
AvnaMeTp | CTEHKW,
TpyOhI, MM A K E n M P
MM
33 3,5 70,8 91,7 103,1 - - -
42 3,5 94,7 123,1 138,4 - - -
48 4,0 132,0 170,9 1922 - - -
60 50 230,2 298,2 335,2 397,8 440 564,8
73 55 322,3 417,6 469,5 557,1 614 790,9
73 7,0 430,3 557,5 626,8 743,7 820 1056,0
89 6,5 485,8 629,4 707,6 839,6 928 1192,2
89 8,0 - - - - - -
102 6,5 520 674,6 758,4 899,9 995 1277,7
114 7,0 651,6 844,1 949,0 1126,1 1245 1598,9
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Ta6bnuua A.4 — lNpeaenbHble pacTarMBarowme Harpyskm ansa 1pyd ¢ BbICaXKEHHbIMU KOHLLaMM
(B) ¢ pe3bbon TpeyronbHOro nNpodusns, Npy KOTOPbIX HAaNPsXXeHUs AOCTUraloT npeaena Teky-
4YeCTH, n3roToeneHHbIX B cootBeTcTBumn ¢ FOCT 633

Ycnos- MpepenbHble pacTArMBawwme Harpyskm, kH
HbIN TonwwuHa
OunameTp | CTeHKw,
TpyObI, MM A K E n M P
MM
33 3,5 1245 161,3 181,4 - - -
42 3,5 163,7 2119 238,2 - - -
48 4,0 210,7 2729 306,9 - - -
60 5,0 329,2 426,4 479,4 568,9 658 807,7
73 55 4427 573,5 644,7 765,1 884 1086,3
73 7,0 550,7 713,4 802,0 951,7 1100 1351,3
89 6,5 632,9 819,9 921,8 1093,8 1266 1553,0
89 8,0 770,2 997,8 1121,8 1331,1 1540 1890,0
102 6,5 735,6 953,0 1071,4 1271,3 1471 1805,1
114 7,0 893,9 1158,0 1301,9 1544.8 1788 2193,4

Tabnuua A.5 — lpegenbHble pacTarmBarome Harpy3km AOns BbICOKOrepMeTUYHbIX Tpyb C
pe3bbon TpaneuengansHoro npocuns (HKM), npu KOTOpbIX HanpsixeHuss 4oCTUratoT npeaena

TEKy4eCTH, N3rotoBrieHHbIX B cootBeTcTBMM ¢ FTOCT 633

Ycnos- MpepenbHble pacTArMBawwme Harpyskm, kH
HbIN TonwmHa
OnameTp | CTeHKw,
TpyOHhI, MM A K E d M P
MM
33 3,5 - - - - - -
42 3,5 - - - - - -
48 4,0 - - - - - -
60 50 309,3 410,2 4149 459,2 514 609,5
73 55 426,7 565,8 573,2 635,3 705 844,5
73 7,0 562,2 745,5 755,3 837,0 911 1112,6
89 6,5 631,2 836,5 849,5 9429 1039 1255,6
89 8,0 801,9 1062,8 1079,3 1198,0 1301 1595,3
102 6,5 731,1 968,5 985,3 1095,3 1211 1460,4
114 7,0 897,4 1188,4 1211,3 1348,3 1488 1800,3
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Tabnuua A.6 — PacyeTHble MOMEHTbI CBMHYMBAHUS MAaAKUX HACOCHO-KOMMPECCOPHbIX

Tpyb ¢ pe3bbon TpeyronbHOro npoduns, n3rotoeneHHblx B cootBeTcTBum ¢ FOCT 633

YchnogB- Ton- MomeHT cBMHYMBaHuUs, Hm
HbIN WwmnHa
AnameTp | CTEHKW, A K E n M P
TPpy6, MM MM
33 35 390 510 540 - - -
42 3,5 470 620 660 - - -
48 4,0 630 870 880 - - -
60 5,0 1040 1360 1440 1650 1924 2270
55 1420 1860 1990 2280 2651 3140
73
7,0 1900 2490 2650 3040 3545 4190
6,5 2000 2620 2810 3230 3824 4450
89
8,0 - - - - - -
102 6,5 1990 2610 2790 3220 4191 4450
114 7,0 2320 3030 3260 3760 4912 5200
MpumeyaHwme.
1 PacyeTHble MOMEHTbI CBMHUMBAHWSA NpUBEAEeHbl ANs noadopa TPYGHOro Kroya COOTBETCTBYOLLNX
XapaKkTepucTuK.
2 MNpw akcnnyaTaunm onTMMarsnbHbI MOMEHT CBUHYMBAHMSA yCTaHaBNMBaETCH B COOTBETCTBUM C
n.4.3.6.5.

Tabnuua A.7 — PacyeTHble MOMEHTbI CBUHYMBaAHMUSI HACOCHO-KOMIMPECCOPHbIX TPYD C Bbl-
CaXeHHbIMU KoHUamu (B) ¢ pesbbon TpeyrofibHOro Npodussi, U3roTOBMEHHbLIX B COOTBET-
cteum ¢ FOCT 633

Ycnos- Ton- MomeHT cBMHYMBaHusA, Hm
HbIN WwuHa
AnameTp | CTeHKw, A K E n M P
Tpy6, MM MM
33 3,5 830 1100 1160 - - -
42 3,5 940 1250 1310 - - -
48 4,0 1380 1820 1750 - - -
60 50 1800 2360 2510 2880 3457 3960
55 2230 2920 3120 3580 4248 4940
73
7,0 2680 3520 3760 4310 5120 5940
6,5 3080 4040 4330 4980 5935 6880
89
8,0 3630 4750 5090 5860 7138 8090
102 6,5 3400 4460 4790 5520 6563 7630
114 7,0 3920 5120 5510 6360 7551 8810
MpumeyaHue.
1 Pac4eTHble MOMEHTbBI CBMHUYMBAHUS NPUBEAEHbI ANns nogdopa TpyOHOro Krntova COOTBETCTBYHOLLIMX
XapaKTEepPUCTUK.
2 Mpw akcnnyaTauum onTMMarnbHbIi MOMEHT CBMHYMBAHWS YCTaHABMBAETCS B COOTBETCTBMM C
n.4.3.6.5.
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Ta6bnuua A.8 — PacyeTHble MOMEHTbI CBMHYMBAHUS BbICOKOrEpMETUYHbIX TPYD € pe3bbon

TpaneuengansHoro npocpuna (HKM), nsrotoeneHHsix B cooteetcteum ¢ [OCT 633
YchnogB- Ton- MomeHT cBMHUYMBaHuUs, Hm
HbIN WwmnHa
AnameTp CTEeHKMU, n K E n M P
TPpy6, MM MM
33 3,5 - - : : : :
42 3,5 - - - - - -
48 4,0 - - - - - -
60 5,0 1025 1219 1297 1489 1710 2049
55 1081 1293 1382 1592 1828 2196
73
7,0 1322 1754 1875 2161 2482 2982
6,5 2199 2644 2833 3270 3758 4519
89
8,0 2821 3396 3640 4203 4830 5811
102 6,5 2556 3089 3319 3837 4411 5313
114 7,0 3699 4485 4828 5590 6428 7749
MpumeyaHue.
1 PacyeTHble MOMEHTbI CBUHYMBAHUSA npuBeaeHbl AnAd no,u,60pa pr6HOI'O KIlo4a COOTBETCTBYHOLLNX
XapaKTepucTuk.
2 |-|pV| SKCnnyaTauum onTUManbHbIA MOMEHT CBUHYMBAHUA yCTaHaBnmMBaeTCA B COOTBETCTBUU C
n.4.3.6.6.

Tabnuua A.9 — PacyeTHble nokasaTenu 4nsi HACOCHO-KOMMNPECCOPHbIX TPYO ¢ pe3bboBbI-
mu coeanHeHuamm NU, HKTH n EU, HKTB no NOCT P 53366, TOCT 31446 n API Spec

5CT npu JencTBnmn BHYTPEHHETO 1 HAPY>XHOIO AaBIIEHWS.
MuHuManbLHoe BHYTpeHHee AaBrneHue, Npyu KOTOPOM HanpsKeHUA

HapXM( Ton- Croii- JocTuratoT npegena tekyvyectu, MlMa

HbIX Mpynna Tun coeguHeHus

WMHa KOCTb K

ava- npou- EU
MeTp CTeHKW | = ., |cMATHIO, Teno Creun-
D t, MM MMa TPYObI NU O6bIyHanA HKTH | HKTB | HKM

» MM mydbTa anbHas

y mydTa

33,40 | 3,38 H40 52,0 48,9 48,8 48,8 - - - -
33,40 | 4,55 H40 72,1 65,8 - 65,7 - - - -
33,40 | 3,38 J55 69,2 67,1 67,0 67,0 - 67,1 67,1 -
33,40 | 3,50 J55 71,9 69,5 69,5 69,5 - 69,5 69,5 -
33,40 | 4,55 J55 96,4 90,4 - 90,3 - 90,4 90,4 -
33,40 | 3,50 K72 91,0 88,9 - - - 90,0 90,0 -
33,40 | 3,38 [LBO09Cr| 95,1 97,8 97,6 97,6 - 97,8 97,8 -
33,40 | 3,50 (LBO09Cr| 99,1 101,2 - - — 101,2 101,2 -
33,40 | 4,55 ([LB09Cr| 133,8 131,6 - 131,3 - 131,6 131,6 -
33,40 | 3,38 L80 95,1 97,8 97,6 97,6 - 97,8 97,8 -
33,40 | 3,50 L80 99,1 101,2 - - — 101,2 101,2 -
33,40 | 4,55 L80 133,8 131,6 - 131,3 - 131,6 131,6 -
33,40 | 3,38 N80 96,7 97,8 97,6 97,6 - 97,8 97,8 -
33,40 | 3,50 N80 100,7 101,2 - 101,2 101,2 -
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MuHumanbHoe BHyTpeHHee AaBrneHue, Nnpu KOTOPOM HanpsXeHusA

Hapxx( Ton- Croii- JocTuraroT npegena tekyvyectu, MlMa
HbIX Mpynna Twn coegnHeHus
wuHa KOCTb K
Ana- npou- EU
MeTp CTeHKW | u |CMATHIO, Teno Crieum-
D t, MM MMa TpyObI NU O6bIYyHas HKTH | HKTB HKM
» MM mydTa anbHasa
y mydpta
33,40 | 4,55 N80 136,1 131,6 — 131,3 - - 131,6 -
33,40 | 3,38 Ca0 103,2 110,0 109,8 109,8 - 110,0 110,0 -
33,40 | 4,55 Ca0 145,3 148,0 - 147,7 - - 148,0 -
33,40 | 3,38 T95 108,5 116,0 115,8 115,8 - 116,0 116,0 -
33,40 | 4,55 T95 153,0 156,2 - 155,9 - - 156,2 -
33,40 | 4,55 P110 181,8 180,7 - 180,5 - - 180,7 -
42,16 | 3,18 H40 37,3 36,4 — — — — — —
42,16 | 3,56 H40 42,4 40,8 40,7 40,7 - - - -
42,16 | 4,85 H40 59,9 55,6 - 55,5 - - - -
42,16 | 3,18 J55 49,0 50,0 — — — — — —
42,16 | 3,56 J55 56,1 56,0 55,9 55,9 - 56,0 56,0 -
42,16 | 4,85 J55 79,9 76,3 - 76,3 — 76,3 76,3 -
42,16 | 3,56 K72 70,4 72,4 72,6 72,6 72,6 72,6 -
42,16 | 3,56 |LB09Cr| 76,3 81,6 81,4 81,4 - 81,6 81,6 -
42,16 | 4,85 |L809Cr| 110,4 111,1 — 111,0 - - 111,1 -
42,16 | 3,56 L80 76,3 81,6 81,4 81,4 - 81,6 81,6 -
42,16 | 4,85 L80 110,4 111,1 — 111,0 - - 111,1 -
42,16 | 3,56 N80 77,5 81,6 81,4 81,4 - 81,6 81,6 -
42,16 | 4,85 N80 112,3 111,1 - 111,0 - - 111,1 -
42,16 | 3,56 Ca0 82,7 91,8 91,5 91,5 - 91,8 91,8 -
42,16 | 4,85 Ca0 119,9 125,0 — 124,8 - - 125,0 -
42,16 | 3,56 T95 86,7 96,8 96,6 96,6 - 96,8 96,8 -
42,16 | 4,85 T95 126,1 131,9 — 131,8 - - 131,9 -
42,16 | 4,85 P110 149,1 152,6 - 152,6 - - 152,6 -
48,26 | 3,18 H40 31,7 31,8 — — — — — —
48,26 | 3,68 H40 37,8 36,8 36,8 36,8 - - - -
48,26 | 5,08 H40 54,3 50,8 - 50,8 - - - -
48,26 | 3,18 J55 41,3 43,7 — — — — — —
48,26 | 3,68 J55 49,6 50,6 50,6 50,6 - 50,6 50,6 -
48,26 | 4,00 J55 54,9 55,0 — - 55,0 55,0 -
48,26 | 5,08 J55 72,3 69,8 - 69,8 - - - -
48,26 | 4,00 K72 68,8 71,1 - - - 71,2 71,2 -
48,26 | 3,68 |LBO09Cr| 66,9 73,7 73,6 73,6 - 73,7 73,7 -
48,26 | 4,00 |LBO9Cr| 745 80,1 — - 80,1 80,1 -
48,26 | 5,08 |LB09Cr| 99,6 101,7 - 101,6 - - - -
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MuHumanbHoe BHyTpeHHee AaBrneHue, Nnpu KOTOPOM HanpsXeHusA

Hapyx . pocTuraroT npegena tekyydectu, MlNa
o | 1O Mpynna Cron- Tun coeguHeHus
WMHa KOCTb K
Ana- npou- EU
MeTp CTeHKW | u |CMATHIO, Teno Crieum-
t, MM MnNa TpyOblI NU O6bIyHas HKTH | HKTB | HKM

D, mm mycpra | 21bHaA

y mydpta
48,26 | 6,35 |L809Cr| 128,7 127,1 - - - - - -
48,26 | 7,62 |L809Cr| 157,9 152,5 - - - - - -
48,26 | 3,68 L80 66,9 73,7 73,6 73,6 — —
48,26 | 4,00 L80 74,5 80,1 - - 80,1 80,1 -
48,26 | 5,08 L80 99,6 101,7 - 101,6 - - - -
48,26 | 6,35 L80 128,7 127,1 - - - - - -
48,26 | 7,62 L80 157,9 152,5 - - - - - -
48,26 | 3,68 N80 67,9 73,7 73,6 73,6 — —
48,26 | 4,00 N80 75,7 80,1 - - - 80,1 80,1 —
48,26 | 5,08 N80 101,3 101,7 — 101,6 - - — -
48,26 | 3,68 C90 72,4 82,9 82,8 82,8 - - - -
48,26 | 5,08 C90 108,1 1144 - 114,2 - - - -
48,26 | 6,35 C90 139,7 143,0 - - - - - -
48,26 | 7,62 C90 1714 171,6 - - - - - -
48,26 | 3,68 T95 75,7 87,4 87,4 87,4 — — — —
48,26 | 5,08 T95 113,7 120,7 — 120,6 - - — -
48,26 | 6,35 T95 147,1 150,8 - - - - - -
48,26 | 7,62 T95 180,6 181,0 - - - - - -
48,26 | 5,08 P110 133,9 139,6 - 139,6 — — — —
52,40 | 3,96 H40 37,4 36,5 - - - - - -
52,40 | 5,72 H40 56,6 52,7 - - - - - -
52,40 | 3,96 | J55 49,1 50,1 — — — — — —
52,40 | 572 | J55 75,3 72,4 — — — — — -
52,40 | 3,96 |L809Cr| 66,1 73,0 - - - - - -
52,40 | 5,72 |L809Cr| 103,9 105,4 - - - - - -
52,40 | 3,96 L80 66,1 73,0 - - - - - -
52,40 | 5,72 L80 103,9 105,4 - - - - - -
52,40 | 3,96 N80 67,1 73,0 - - - - - -
52,40 | 5,72 N8O 105,7 105,4 — — — — - —
52,40 | 3,96 C90 71,5 82,1 - - - - - -
52,40 | 5,72 C90 112,8 118,6 - - - - - -
52,40 | 3,96 T95 74,8 86,6 - - - - - -
52,40 | 5,72 T95 118,7 125,1 - - - - - -
52,40 | 5,72 P110 140,0 1448 — — - — — —
60,32 | 4,24 H40 34,3 34,0 33,9 — — — — —
60,32 | 4,83 H40 39,9 38,7 38,6 38,6 38,6 — — —
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MuHumanbHoe BHyTpeHHee AaBrneHue, Nnpu KOTOPOM HanpsXeHusA

Hapxx( Ton- Croii- pocTuraroT npegena tekyydectu, MlNa

HbIX Fpynna Tun coeanHeHus

ana- WuHa npoy- KOCTb K EU

MeTp CTEHKM HOCTMU cmaTuo,| Teno Crieum-

D. MM t, MM MnNa TpyOblI NU O6bIyHasn anLHas HKTH | HKTB | HKM

’ MydTa
mydpta

60,32 | 4,24 J55 44,9 46,6 46,6 — — 46,6 46,6 -
60,32 | 4,83 J55 52,7 53,1 53,1 53,1 53,1 53,1 53,1

60,32 | 5,00 J55 54,9 55,0 - - — 55,0 55,0 55,0
60,32 | 5,00 K72 69,4 71,1 — — — 71,2 71,2 71,2
60,32 | 4,24 |L809Cr| 59,8 67,9 67,8 - — 67,9 67,9 -
60,32 | 4,83 |L809Cr| 71,3 77,4 77,2 77,2 77,2 77,4 77,4

60,32 | 500 |L809Cr| 74,5 80,1 - — — 80,1 80,1 80,1
60,32 | 6,45 |L809Cr| 1015 103,3 103,1 102,4 78,8 103,3 | 103,3 —
60,32 | 7,49 |L809Cr| 120,55 119,9 - - - - - -
60,32 | 8,53 |L809Cr| 139,6 136,6 - 102,4 78,8 — — —
60,32 | 4,24 L80 59,8 67,9 67,8 — — — — —
60,32 | 4,83 L80 71,3 77,4 77,2 77,2 77,2 - — —
60,32 | 5,00 L80 74,5 80,1 - - - 80,1 80,1 80,1
60,32 | 6,45 L80 101,5 103,3 103,1 102,4 78,8 103,3 | 103,3 -
60,32 | 7,49 L80 120,5 119,9 - - - - = -
60,32 | 8,53 L80 139,6 136,6 — 102,4 78,8 — - -
60,32 | 4,24 N80 60,7 67,9 67,8 — — - - -
60,32 | 4,83 N8O 72,4 77,4 77,2 77,2 77,2 - - -
60,32 | 5,00 N80 75,7 80,1 - - — 80,1 80,1 80,1
60,32 | 6,45 N80 103,2 103,3 103,1 102,4 78,8 103,3 | 103,3 —
60,32 | 4,24 C90 64,6 76,4 76,3 — — 76,4 76,4 —
60,32 | 4,83 C90 77,2 87,0 86,8 86,8 86,8 87,0 87,0

60,32 | 5,00 C90 80,8 90,1 - - - 90,1 90,1 90,1
60,32 | 6,45 C90 110,1 116,2 116,0 115,2 88,7 116,2 | 116,2 —
60,32 | 7,49 C90 130,8 134,9 - - - - - -
60,32 | 8,53 C90 151,5 153,7 — 115,2 88,7 - — -
60,32 | 4,83 R95 81,5 91,8 91,8 — 91,8 91,8 91,8 -
60,32 | 5,00 R95 85,3 95,0 - - - 95,0 95,0 95,0
60,32 | 6,45 R95 117,2 122,6 122,6 120,9 92,8 122,6 | 121,6 —
60,32 | 7,49 R95 139,7 1423 - - - - - -
60,32 | 8,53 R95 162,0 162,1 120,9 92,8 - — -
60,32 | 4,24 T95 67,5 80,6 80,5 - - - - -
60,32 | 4,83 T95 80,9 91,8 91,6 91,6 91,6 - — -
60,32 | 5,00 T95 84,7 95,0 - - — 95,0 95,0 95,0
60,32 | 6,45 T95 115,8 122,6 122,5 121,6 93,6 - - -
60,32 | 7,49 T95 137,7 1423 - - - - - -
60,32 | 8,53 T95 159,6 162,1 — 121,6 93,6 - — -
60,32 | 4,83 P110 93,4 106,2 106,1 106,1 106,1 — 106,2 —
60,32 | 5,00 P110 98,1 110,0 - - - — 110,0 | 110,0
60,32 | 6,45 P110 136,5 141,8 141,9 140,8 108,4 141,8 | 141,8 —
60,32 | 4,24 | Q135 87,1 114,4 - — - 114,4 | 1144 —
60,32 | 4,83 | Q135 | 107,9 130,3 - - — 130,3 | 130,3 —
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MuHumanbHoe BHyTpeHHee AaBrneHue, Nnpu KOTOPOM HanpsXeHusA

Hapxx( Ton- Croii- pocTuraroT npegena tekyydectu, MlNa

HbIX Fpynna Tun coeanHeHus

ana- WuHa npoy- KOCTb K EU

MeTp CTEHKM HOCTMU cmaTuo,| Teno Crieum-

D. MM t, MM MnNa TpyOblI NU O6bIyHasn anLHas HKTH | HKTB | HKM

’ MydTa
mydpta

60,32 | 500 | Q135 | 113,6 134,9 - — — 134,9 | 134,9 | 1349
60,32 | 6,45 | Q135 | 160,3 174,0 - - — 174,0 | 174,0 —
73,02 | 5,51 H40 37,3 36,4 36,4 36,4 36,4 — — —
73,02 | 5,51 J55 49,0 50,0 50,0 50,0 50,0 — — —
73,02 | 7,01 J55 65,1 63,7 63,7 63,7 52,3 63,7 63,7 63,7
73,02 | 5,51 K72 61,0 64,7 64,8 64,8 64,8 64,8 64,8 64,8
73,02 | 7,01 K72 82,1 82,3 82,5 82,5 67,7 82,5 82,5 82,5
73,02 | 551 |L809Cr| 66,0 72,9 72,8 72,8 72,8 72,9 72,9 72,9
73,02 | 7,01 |L809Cr| 89,3 92,7 92,6 92,6 76,0 92,7 92,7 92,7
73,02 | 7,82 |L809Cr| 101,7 103,5 103,4 102,9 76,0 — — —
73,02 | 864 |L809Cr| 1141 114,3 — 102,9 76,0 — - -
73,02 | 9,96 |L809Cr| 134,0 131,8 - - - - - -
73,02 | 11,18 |L809Cr| 152,6 1479 - - - - - -
73,02 | 5,51 L80 66,0 72,9 72,8 72,8 72,8 72,9 72,9 72,9
73,02 | 7,01 L80 89,3 92,7 92,6 92,6 76,0 92,7 92,7 92,7
73,02 | 7,82 L80 101,7 103,5 103,4 102,9 76,0 - - -
73,02 | 8,64 L80 114,1 1143 - 102,9 76,0 — — —
73,02 | 9,96 L80 134,0 131,8 - - - - - -
73,02 | 11,18 L80 152,6 147,9 - - - - - -
73,02 | 5,51 N8O 66,9 72,9 72,8 72,8 72,8 72,9 72,9 72,9
73,02 | 7,01 N80 90,8 92,7 92,6 92,6 76,0 92,7 92,7 92,7
73,02 | 7,82 N80 103,3 103,5 103,4 102,9 76,0 - — -
73,02 | 5,51 C90 714 82,0 81,9 81,9 81,9 82,0 82,0 82,0
73,02 | 7,01 C90 96,9 104,3 104,2 104,2 85,5 104,3 | 104,3 | 104,3
73,02 | 7,82 C90 110,3 116,4 116,2 115,8 85,5 - — -
73,02 | 8,64 C90 123,8 128,6 - 115,8 85,5 — — —
73,02 | 9,96 C90 145,5 148,2 - - - - - -
73,02 | 11,18 | C90 165,6 166,4 - - - - - -
73,02 | 5,51 R95 75,0 86,5 86,5 86,5 86,5 86,5 86,5 86,5
73,02 | 7,01 R95 102,9 110,0 110,0 110,0 110,0 110,0 | 110,0 | 110,0
73,02 | 5,51 T95 74,6 86,5 86,5 86,5 86,5 86,5 86,5 86,5
73,02 | 7,01 T95 101,8 110,0 110,0 110,0 90,3 110,0 | 110,0 | 110,0
73,02 | 7,82 T95 116,0 122,8 122,7 122,2 90,3 — — —
73,02 | 8,64 T95 130,3 135,6 — 122,2 90,3 - — -
73,02 | 9,96 T95 153,2 156,3 - - - - - -
73,02 | 11,18 | T95 174,5 175,5 - - - - - -
73,02 | 5,51 P110 85,5 100,1 100,1 100,1 100,1 100,1 | 100,1 | 100,1
73,02 | 7,01 P110 119,3 127,3 127,3 127,3 104,5 127,3 | 127,3 | 127,3
73,02 | 7,82 P110 136,8 1421 142,1 141,5 104,5 — — —
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’ MydTa
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73,02 | 551 | Q135 98,2 1228 - — — 122,8 | 122,8 | 122,8
73,02 | 7,01 | Q135 | 139,5 156,2 156,2 | 156,2 | 156,2
88,90 | 5,49 H40 29,3 29,8 29,8 — — - — -
88,90 | 6,45 H40 35,6 35,0 35,0 35,0 35,0 — — —
88,90 | 7,34 H40 41,4 39,9 39,8 — — — — —
88,90 | 5,49 J55 37,9 41,0 40,9 — — - — -
88,90 | 6,45 J55 46,7 48,1 48,2 48,2 48,2

88,90 | 7,34 J55 54,6 54,8 54,8 — —

88,90 | 8,00 J55 60,4 59,7 59,7 59,7 — 59,7 59,7 59,7
88,90 | 6,45 K72 58,0 62,2 62,3 62,3 — 62,3 62,3 62,3
88,90 | 8,00 K72 76,0 77,2 - — — — 77,3 77,3
88,90 | 549 |[L809Cr| 49,3 59,7 59,5 — — — — —
88,90 | 6,45 |[L809Cr| 62,5 70,1 70,0 70,0 70,0 70,1 70,1 70,1
88,90 | 7,34 |[L809Cr| 74,2 79,8 79,6 — — 79,8 79,8 79,8
88,90 | 8,00 [L809Cr| 82,6 86,9 — — — — 86,9 86,9
88,90 | 9,52 |L809Cr| 101,6 103,4 103,4 103,4 73,4 103,4 | 103,4 | 1034
88,90 | 10,92 |L809Cr| 119,0 118,7 - - - - - -
88,90 | 12,09 |L809Cr| 133,6 131,4 - - - - - -
88,90 | 13,46 |L809Cr| 150,7 146,3 - - - - - -
88,90 | 5,49 L80 49,3 59,7 59,5 — — — — —
88,90 | 6,45 L80 62,5 70,1 70,0 70,0 70,0 70,1 70,1 70,1
88,90 | 7,34 L80 74,2 79,8 79,6 — — 79,8 79,8 79,8
88,90 | 8,00 L80 82,6 86,9 - - — 86,9 86,9
88,90 | 9,52 L80 101,6 103,4 103,4 103,4 73,4 103,4 | 103,4 | 103,4
88,90 | 10,92 L80 119,0 118,7 - - - - - -
88,90 | 12,09 L80 133,6 131,4 - - - - - -
88,90 | 13,46 L80 150,7 146,3 - - - - - -
88,90 | 5,49 N8O 50,0 59,7 59,5 — — — — —
88,90 | 6,45 N8O 63,4 70,1 70,0 70,0 70,0 70,1 70,1 70,1
88,90 | 7,34 N80 75,3 79,8 79,6 — — 79,8 79,8 79,8
88,90 | 9,52 N80 103,3 103,4 103,4 103,4 73,4 103,4 | 103,4 | 103,4
88,90 | 5,49 C90 53,0 67,1 67,0 — — — — —
88,90 | 6,45 C90 67,6 78,8 78,8 78,8 78,8 78,8 78,8 78,8
88,90 | 7,34 C90 80,4 89,7 89,6 — — 89,7 89,7 89,7
88,90 | 8,00 C90 89,6 97,8 - - — 97,8 97,8 97,8
88,90 | 9,52 C90 110,3 116,4 116,3 116,3 82,6 116,4 | 116,4 | 116,4
88,90 | 10,92 | C90 129,2 133,5 - - - - - -
88,90 | 12,09 | C90 145,0 147,8 - - - - - -
88,90 | 13,46 | C90 163,6 164,5 - - - - - -
88,90 | 6,45 R95 70,9 83,2 70,8 70,8 70,8 70,8 70,8 70,8
88,90 | 7,34 R95 84,9 94,6 83,2 - — 83,2 83,2 83,2
88,90 | 8,00 R95 94,9 103,1 - — — 103,12 | 103,1 | 103,1
88,90 | 9,52 R95 117,4 1227 122,7 1227 87,2 122,7 | 122,7 | 122,7
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88,90 | 5,49 T95 55,0 70,8 70,7 — — — — —
88,90 | 6,45 T95 70,6 83,2 83,2 83,2 83,2 70,8 70,8 70,8
88,90 | 7,34 T95 84,2 94,6 94,6 — — 83,2 83,2 83,2
88,90 | 8,00 T95 94,0 103,1 - — — 103,1 | 103,1 | 103,1
88,90 | 9,52 T95 116,0 122,7 122,7 1227 87,2 122,7 | 122,7 | 122,7
88,90 | 10,92 | T95 136,0 140,8 - - - - - -
88,90 | 12,09 | T95 152,7 155,9 - - - - - -
88,90 | 13,46 | T95 172,3 173,5 - - - - - -
88,90 | 6,45 P110 80,5 96,2 96,3 96,3 96,3 96,2 96,2 96,2
88,90 | 7,34 P110 97,5 109,5 - - - 109,5 | 109,5 | 109,5
88,90 | 8,00 P110 109,7 119,4 - — — 119,4 | 119,4 | 1194
88,90 | 9,52 P110 136,8 142,1 142,1 142,1 101,0 142,1 | 142,1 | 142,1
88,90 | 6,45 | Q135 92,0 118,1 - - - 118,1 | 118,1 | 118,1
88,90 | 7,34 | Q135 | 113,0 134,4 - — — 134,4 | 134,4 | 1344
88,90 | 8,00 | Q135 | 127,8 146,5 - — — 146,5 | 146,5 | 146,5
88,90 | 9,52 | Q135 | 160,5 174,3 - — — 174,3 | 174,3 | 1743
101,60| 5,74 H40 26,1 27,3 27,3 — - - - -
101,60| 6,65 H40 31,5 31,6 - 31,6 — — — —
101,60| 5,74 J55 33,4 37,5 37,5 — - — — -
101,60| 6,50 J55 39,7 42,4 — — — 42,4 42,4 42,4
101,60| 6,65 J55 40,9 43,4 - 43,4 — 43,4 43,4 43,4
101,60| 6,50 K72 48,6 54,9 — — — 55,0 55,0 55,0
101,60| 5,74 |[L809Cr| 42,6 54,6 54,5 — — — — —
101,60 6,50 |L809Cr| 52,1 61,8 - - - 61,8 61,8 61,8
101,60 6,65 |L809Cr| 53,9 63,2 - 63,2 — 63,2 63,2 63,2
101,60 8,38 |[L809Cr| 74,1 79,7 - - - - - -
101,60( 10,54 |[L809Cr| 97,9 100,2 - - - - - -
101,60| 12,70 |L809Cr| 121,4 120,8 - - - - - -
101,60| 15,49 |L809Cr| 151,9 147,3 - - - - - -
101,60| 5,74 L80 42,6 54,6 54,5 — — — — —
101,60| 6,50 L80 52,1 61,8 - - — 61,8 61,8 61,8
101,60| 6,65 L80 53,9 63,2 — 63,2 — 63,2 63,2 63,2
101,60| 8,38 L80 74,1 79,7 - - - - - -
101,60| 10,54 L80 97,9 100,2 - - - - - -
101,60| 12,70 L80 121,4 120,8 - - - - - -
101,60| 15,49 L80 151,9 147,3 - - - - - -
101,60| 5,74 N80 43,0 54,6 54,5 — — — — —
101,60| 6,50 N80 52,8 61,8 - - — 61,8 61,8 61,8
101,60| 6,65 N80 54,7 63,2 — 63,2 — 63,2 63,2 63,2
101,60| 5,74 C90 45,5 61,4 61,3 — — — — —

43




MuHumanbHoe BHyTpeHHee AaBrneHue, Nnpu KOTOPOM HanpsXeHusA

Hapyx . pocTuraroT npegena tekyydectu, MlNa
HII:Iyﬁ Ton- Mpynna Cron- : Tvn coep,ZHeHMﬂ

ana- | WvHa npou- KOCTb K EU

MeTp CTeHKW | u |CMATHIO, Teno Cneww-

D. MM t, MM MnNa TpyOblI NU O6bIyHasn anLHas HKTH | HKTB | HKM
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101,60| 6,50 C90 56,1 69,5 - — - 69,5 69,5 69,5
101,60| 6,65 C90 58,1 71,1 — 71,1 — 71,1 71,1 71,1
101,60| 8,38 C90 80,3 89,6 - - - - - -
101,60| 10,54 C90 106,3 112,7 - - - - - -
101,60| 12,70 C90 131,8 135,8 - - - - - -
101,60| 15,49 | C90 164,9 165,7 - - - - - -
101,60| 6,50 R95 58,3 73,3 — — - 73,3 73,3 73,3
101,60| 6,65 R95 60,6 75,0 - 75,0 - 75,0 75,0 75,0
101,60| 5,74 T95 47,0 64,8 64,7 — — — — —
101,60| 6,50 T95 58,3 73,3 — — - 73,3 73,3 73,3
101,60| 6,65 T95 60,5 75,0 - 75,0 - 75,0 75,0 75,0
101,60| 8,38 T95 84,1 94,5 - - - - - -
101,60| 10,54 T95 111,7 118,9 - - - - - -
101,60| 12,70 T95 138,8 143,3 - - - - - -
101,60| 15,49 T95 173,7 174,8 - - - - - -
101,60| 6,50 | P110 65,1 84,9 - - - 84,9 84,9 84,9
101,60| 6,65 P110 67,8 86,8 — — - 86,8 86,8 86,8
101,60| 6,50 | Q135 | 73,0 104,1 — - - 104,1 | 104,1 | 104,1
101,60| 6,65 Q135 76,3 106,5 — - - 106,5 106,5 | 106,5
114,30| 6,88 H40 28,4 29,1 29,1 29,1 — — — —
114,30| 6,88 J55 36,5 39,9 40,0 40,0 - 39,9 39,9 39,9
114,30| 7,00 J55 37,4 40,6 - - - 40,6 40,6 40,6
114,30| 7,00 K72 45,6 52,5 — — — 52,6 52,6 52,6
114,30| 6,88 |L809Cr| 47,3 58,1 58,1 58,1 - 58,1 58,1 58,1
114,30| 7,00 [L809Cr| 48,7 59,2 — - - 59,2 59,2 | 59,2
114,30| 8,56 |[L809Cr| 65,3 72,3 - - - - - -
114,30| 9,65 |L809Cr| 76,3 81,6 - - - - - -
114,30| 10,92 |L809Cr| 88,8 92,3 - - - - - -
114,30| 12,70 [L8o 9Cr| 106,1 | 107,3 — — — — — -
114,30| 14,22 [L809Cr| 1208 | 1202 - — — — — -
114,30| 16,00 |L809Cr| 138,0 135,2 - - - - - -
114,30| 6,88 L80 47,3 58,1 58,1 58,1 — 58,1 58,1 58,1
114,30 7,00 | L8O 48,7 59,2 — - - 59,2 59,2 | 59,2
114,30| 8,56 L80 65,3 72,3 - - - - - -
114,30| 9,65 L80 76,3 81,6 - - - - - -
114,30| 10,92 | L8O 88,8 92,3 — — — — — —
114,30] 12,70 | L8O | 106,1 | 107,3 — — — — — —
114,30| 14,22 L80 120,8 120,2 - - - - - -
114,30| 16,00 L80 138,0 135,2 - - - - - -
114,30| 6,88 N80 47,9 58,1 58,1 58,1 — 58,1 58,1 58,1
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’ MydTa
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114,30| 7,00 N80 49,3 59,2 — — — 59,2 59,2 59,2
114,30| 6,88 C90 50,8 65,4 65,3 65,3 — 65,4 65,4 65,4
114,30| 7,00 C90 52,3 66,6 - - — 66,6 66,6 66,6
114,30| 8,56 C90 70,6 81,4 - - - - - -
114,30 9,65 C90 82,7 91,8 - - - - - -
114,30| 10,92 | C90 96,3 103,8 - - - - - -
114,30| 12,70 | C90 115,2 120,8 - - - - - -
114,30| 14,22 | C90 131,1 135,2 - - - - - -
114,30| 16,00 | C90 149,8 152,1 - - - - - -
114,30| 6,88 R95 52,7 69,0 69,0 69,0 - 69,0 69,0 69,0
114,30| 7,00 R95 54,3 70,2 70,2 70,2 70,2
114,30| 6,88 T95 52,7 69,0 69,0 69,0 - 69,0 69,0 69,0
114,30| 7,00 T95 54,3 70,2 - - - 70,2 70,2 70,2
114,30| 8,56 T95 73,9 85,8 - - - - - -
114,30 9,65 T95 86,7 96,8 - - - - = -
114,30| 10,92 | T95 101,2 109,5 - - - - - -
114,30| 12,70 | T95 1211 127,4 - - - - - -
114,30| 14,22 | T95 138,0 142,6 - - - - - -
114,30( 16,00 | T95 157,8 160,5 - - - - - -
114,30| 6,88 | P110 58,1 79,8 - - - 79,8 79,8 79,8
114,30( 7,00 | P110 60,1 81,2 - — - 81,2 81,2 81,2
114,30| 6,88 | Q135 64,4 98,0 - - - 98,0 98,0 98,0
114,30| 7,00 | Q135 66,8 99,7 - - - 99,7 99,7 99,7
MpumeyaHus:

1. PacyeTHble NnokasaTenu B HacTosLwen Tabnuue ykasaHbl 4Ns aKcnnyaTauum Tpyb, COOTBETCTBYHOLLNX
TpeboBaHusm TOCT P 53366, FTOCT 31446 unun API Spec 5CT B 06bI4HON OKpyXatoLLen cpeae. K-
nnyataumsa Tpyb B Apyron cpege MoxeT noTpeboBaTb JOMNONHUTENBHOIO aHanuaa.

2. 0O6o3Ha4veHne L8O BkntoyaeT rpynnbl npovHocTy L8O Tvn 1 1 L80 tmn 13Cr.

3. MuHuManbHOe BHYTPEHHEE AaBneHne BO3HUKHOBEHME TeKy4ecTn anga Tpyb ¢ pe3bbor u mydTon npea-
cTaBnsieT cobon MeHbLlee M3 BHYTPEHHUX OaBMEeHU BO3HUKHOBEHMS TeKydecTu Tpybbl n MydThbl.

4. MwvHuMmanbHOe BHYTPEeHHee AaBrieHne BO3HUKHOBEHUS TeKy4yecTu Ang Tena Tpybbl paccumTaHo no
dopmyne bapnoy
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Tabnuua A.10 — PacuyeTHble nokasatenu Ansi HACOCHO-KOMMNPECCOPHbIX Tpyb ¢ pe3bbo-
BbIMK coegmHeHmnsimmn NU, HKTH n EU, HKTB no FOCT P 53366, TOCT 31446 n API Spec

5CTn

PV OCEBOM PaCTSKEHUN

PacTarnBaiowime ycunus, npy KOTOpPbIX HaNpsXeHus (B Tene
TPyGbl; pe3b60BOM COeANHEHUN) AOCTUralOT Npeaerna Teky-

Hapyx BHyT- yecTu, KH
Hbin | TonwwmHa |peHHun | Npynna Tpy6bl ¢ pe3bbon un myd-
Auna- | CTeHkKu Ana- npoy- | Teky- TOMN
MeTp t, MM meTp d,| HoCTM YyecTb EU HKTH | HKTB HKM
D, Mmm MM Tena Cneuu-
NU |O6blvHas

TpyOblI mydra anbHas

y mydTa
33,40 3,38 26,64 H40 88,1 48,9 88,1 — - — —
33,40 4,55 24,30 H40 113,9 — 113,9 — — — —
33,40 3,38 26,64 J55 121,0 67,2 121,0 — 67,0 | 120,8 —
33,40 3,50 26,40 J55 124,5 - - - 70,8 | 1245 —
33,40 4,55 24,30 J55 156,1 - 156,1 102,5 | 156,2 —
33,40 3,50 26,40 K72 161,3 - - 91,7 | 1613 —
33,40 3,38 26,64 | L809Cr | 175,7 97,4 175,7 97,6 | 1759 —
33,40 3,50 26,40 | L809Cr | 1814 - - - 103,1 | 1814 —
33,40 4,55 24,30 | L809Cr | 227,3 - 227,3 149,2 | 227,5 —
33,40 3,38 26,64 L80 175,7 97,4 175,7 - 97,6 | 1759 —
33,40 3,50 26,40 L80 181,4 - - - 103,1 | 1814 —
33,40 4,55 24,30 L80 227,3 - 227,3 - 149,2 | 227,5 —
33,40 3,38 26,64 N80 175,7 97,4 175,7 - 97,6 | 1759 —
33,40 3,50 26,40 N80 181,4 - - - 103,1 | 1814 —
33,40 4,55 24,30 N80 227,3 - 227,3 - - 227,5 —
33,40 3,38 26,64 C90 197,9 | 109,9 197,9 - 109,8 | 197,9 -
33,40 4,55 24,30 C90 255,8 - 255,8 - - 204,1 —
33,40 3,38 26,64 T95 208,6 | 115,6 208,6 - 115,8 | 208,7 -
33,40 4,55 24,30 T95 270,0 - 270,0 - - 270,0 —
33,40 4,55 24,30 P110 312,7 - 312,7 - - 312,4 —
42,16 3,18 35,80 H40 107,2 - - - - - -
42,16 3,56 35,04 H40 119,2 68,9 119,2 - - - -
42,16 4,85 32,46 H40 156,6 - 156,6 - - - -
42,16 3,18 35,80 J55 147,7 - - - - - -
42,16 3,56 35,04 J55 163,7 94,7 163,7 - - - -
42,16 4,85 32,46 J55 215,7 - 215,7 - -
42,16 3,56 35,04 K72 212,0 - - - 123,1 | 2119 -
42,16 3,56 35,04 | L809Cr | 238,0 | 137,9 238,0 - 138,4 | 238,2 -
42,16 4,85 32,46 | L809Cr | 313,6 - 313,6 - 213,9 | 313,6 -
42,16 3,56 35,04 L80 238,0 | 137,9 238,0 - 138,4 | 238,2 -
42,16 4,85 32,46 L80 313,6 - 313,6 - 213,9 | 313,6 -
42,16 3,56 35,04 N80 238,0 | 137,9 238,0 - 138,4 | 238,2 -
42,16 4,85 32,46 N80 313,6 - 313,6 - - 313,6 -
42,16 3,56 35,04 C90 267,8 | 155,2 267,8 - 155,7 | 268,0 -

46



PactaruBarowme ycunusa, npu KOTOPbIX HanpsAXXeHusa (B Tene
TPYGbI; pe3b6030M COGAMHGHMM) AoCTUraroT npeaerna TeKy-

Hapyx BHyT- YecTtun, KH
Hbin | TonwwmHa |peHHun | MNpynna Tpybbl ¢ pe3bbon un mydc-
ana- CTEHKM ana- npou- Teky- TOMN
MeTp t, Mm |[MeTpd,| HOCTM | 4yecTb EU HKTH | HKTB HKM
D, mm MM Tena Cneuu-
NU |O6biyHas

TpyObI mydTa anbHas

y mydTa
42,16 4,85 32,46 C90 352,7 - 352,7 - - 352,8 -
42,16 3,56 35,04 T95 282,9 | 164,1 282,9 - 164,3 | 282,6 -
42,16 4,85 32,46 T95 372,3 - 372,3 - - 372,2 -
42,16 4,85 32,46 P110 431,0 - 431,0 - - 430,7 -
48,26 3,18 41,90 H40 124,1 - - - - - -
48,26 3,68 40,90 H40 142,3 85,0 142,3 - - - -
48,26 5,08 38,10 H40 189,9 - 189,9 - — — —
48,26 3,18 41,90 J55 170,4 - - - — — -
48,26 3,68 40,90 J55 1953 | 116,5 195,3 - 116,6 | 195,2 -
48,26 4,00 40,26 J55 210,7 - - - 132,0 | 210,7 -
48,26 5,08 38,10 J55 261,1 - 261,1 - - - -
48,26 4,00 40,26 K72 272,9 - - - 170,9 | 272,9 -
48,26 3,68 40,90 | L8O 9Cr | 284,2 | 169,9 284,2 - 169,7 | 284,4 -
48,26 4,00 40,26 | L80 9Cr | 306,9 - - - 192,2 | 306,9 -
48,26 5,08 38,10 | L809Cr | 379,9 - 379,9 — - - -
48,26 6,35 35,56 | L809Cr | 461,3 - — — - - -
48,26 7,62 33,02 | L809Cr | 536,4 - — — — — —
48,26 3,68 40,90 L80 284,2 | 169,9 284,2 - 169,7 | 2844 -
48,26 4,00 40,26 L80 306,9 - - - 192,2 | 306,9 -
48,26 5,08 38,10 L80 379,9 - 379,9 — - - -
48,26 6,35 35,56 L80 461,3 - — — - - -
48,26 7,62 33,02 L80 536,4 — — — — — —
48,26 3,68 40,90 N80 284,2 | 169,9 284,2 - 169,7 | 2844 -
48,26 4,00 40,26 N80 306,9 - - - 192,2 | 306,9 -
48,26 5,08 38,10 N80 379,9 - 379,9 — — — —
48,26 3,68 40,90 C90 319,8 | 190,8 319,8 — - - -
48,26 5,08 38,10 C90 427,5 - 427,5 - - - -
48,26 6,35 35,56 C90 518,6 - — — - - -
48,26 7,62 33,02 C90 603,6 — — — — - -
48,26 3,68 40,90 T95 337,6 | 201,5 337,6 - — — —
48,26 5,08 38,10 T95 451,5 - 451,5 - - - —
48,26 6,35 35,56 T95 547,5 - — — — — —
48,26 7,62 33,02 T95 637,4 - - — — — —
48,26 5,08 38,10 P110 522,6 - 522,6 - - - —
52,40 3,96 44,48 H40 166,4 - - - - — —
52,40 5,72 40,96 H40 231,3 - - - — — —
52,40 3,96 44,48 J55 228,6 - - — - - -
52,40 5,72 40,96 J55 317,6 - — — — — —
52,40 3,96 44,48 | L809Cr | 332,7 - - — - - -
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PacTtsarvBarowme ycunus, npu KOTopbiX HanpsixxeHus (B Tene
TpyObl; pe3b60BOM coeAnHEeHUN) OCTUraloT Npeaena Teky-
Hapyx BHyT- YecTtun, KH
Hbin | TonwwmHa |peHHun | MNpynna Tpybbl ¢ pe3bbon un mydc-
ana- CTEHKM ana- npou- Teky- TOMN
I:|\)/|eTp t,Mm |meTpd,| HOCTM | 4yecTb EU HKTH | HKTB HKM
, MM MM Tena Cneuu-
NU |O6biyHas
TpyObI mydTa anbHas
y mydTa
52,40 5,72 40,96 | L809Cr | 462,1 - - - - - -
52,40 3,96 44,48 L80 332,7 - - - - - -
52,40 5,72 40,96 L80 462,1 - - - - - -
52,40 3,96 44,48 N80 332,7 - - - - - -
52,40 5,72 40,96 N80 462,1 - - - - - -
52,40 3,96 44,48 C90 374,5 - - - - - -
52,40 5,72 40,96 C90 520,0 — — — — — —
52,40 3,96 44,48 T95 395,0 - — — - - -
52,40 5,72 40,96 T95 548,9 - - - - - -
52,40 5,72 40,96 P110 635,6 - - - - - -
60,32 4,24 51,84 H40 205,9 | 133,9 - - - - -
60,32 4,83 50,66 H40 232,2 | 160,1 232,2 232,2 - - -
60,32 4,24 51,84 J55 283,3 | 184,1 - - 184,0 | 283,0 -
60,32 4,83 50,66 J55 318,9 | 219,7 318,9 318,9 | 220,0 | 319,0 269,4
60,32 5,00 50,32 J55 329,2 - - - 230,2 | 329,2 309,3
60,32 5,00 50,32 K72 426,4 - - - 298,2 | 426,4 410,2
60,32 4,24 51,84 | L809Cr | 4119 | 267,8 - - 267,9 | 412,1 -
60,32 4,83 50,66 | L809Cr | 463,9 | 319,8 463,9 463,9 | 320,4 | 464,5
60,32 5,00 50,32 | L809Cr | 479,4 - - - 335,2 | 479,4 4149
60,32 6,45 47,42 | L.809Cr | 602,3 | 458,1 602,3 602,3 | 458,1 | 602,2 -
60,32 7,49 45,34 | L809Cr | 685,9 - - - - - -
60,32 8,53 43,26 | L809Cr | 765,9 - 765,9 628,5 - - -
60,32 4,24 51,84 L80 411,9 267,8 — — 267,9 | 412,1 —
60,32 4,83 50,66 L80 463,9 | 319,8 463,9 463,9 | 320,4 | 464,5
60,32 5,00 50,32 L80 479,4 - - - 335,2 | 479,4 4149
60,32 6,45 47,42 L80 602,3 | 458,1 602,3 602,3 | 458,1 | 602,2 -
60,32 7,49 45,34 L80 685,9 - — — - - -
60,32 8,53 43,26 L80 765,9 - 765,9 628,5 - - -
60,32 4,24 51,84 N8O 4119 267,8 — — 267,9 | 412,1 —
60,32 4,83 50,66 N80 463,9 | 319,8 463,9 463,9 | 320,4 | 464,5
60,32 5,00 50,32 N80 479,4 - - - 335,2 | 479,4 4149
60,32 6,45 47,42 N80 602,3 | 458,1 602,3 602,3 | 458,1 | 602,2 -
60,32 4,24 51,84 C90 463,5 | 301,6 - - 301,4 | 463,7 -
60,32 4,83 50,66 C90 522,2 | 359,8 522,2 522,2 | 360,4 | 522,6
60,32 5,00 50,32 C90 539,4 - - - 377,1 | 539,4 418,8
60,32 6,45 47,42 C9a0 677,4 515,1 677,4 677,4 515,3 | 677,5 —
60,32 7,49 45,34 C90 771,7 - - - - - -
60,32 8,53 43,26 C90 861,6 - 861,6 706,8 - - -
60,32 4,24 51,84 R95 489,0 | 317,9 - - 317,9 | 489,0 -
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PacTtsarvBarowme ycunus, npu KOTopbiX HanpsixxeHus (B Tene
TpyObl; pe3b60BOM coeAnHEeHUN) OCTUraloT Npeaena Teky-
Hapyx BHyT- YecTtun, KH
Hbin | TonwwmHa |peHHun | MNpynna Tpybbl ¢ pe3bbon un mydc-
ana- CTEHKM ana- npou- Teky- TOMN
MeTp t, Mm |[MeTpd,| HOCTM | 4yecTb EU HKTH | HKTB HKM
D, mm MM Tena Cneuu-
NU |O6biyHas
TpyObI mydhTa anbHas
mydTa
60,32 4,83 50,66 R95 551,2 | 380,1 551,2 551,2 |380,1 | 551,2 -
60,32 5,00 50,32 R95 568,9 - - - 397,8 | 568,9 459,2
60,32 6,45 47,42 R95 714,6 | 543,5 714,6 714,6 | 543,5 | 714,6 -
60,32 7,49 45,34 R95 813,8 - - - - - -
60,32 8,53 43,26 R95 908,6 — 908,6 — — - -
60,32 4,24 51,84 T95 489,3 | 318,0 - - 317,9 | 489,0 -
60,32 4,83 50,66 T95 551,1 | 379,9 551,1 551,1 |380,1 | 551,2 -
60,32 5,00 50,32 T95 568,9 | 397,8 - - 397,8 | 568,9 440,3
60,32 6,45 47,42 T95 714,8 544,0 714,8 714,8 5435 | 714,6 —
60,32 7,49 45,34 T95 814,9 - - - - - -
60,32 8,53 43,26 T95 909,2 - 909,2 746,4 - - -
60,32 4,83 50,66 P110 637,8 | 439,9 637,8 637,8 - 637,9
60,32 5,00 50,32 P110 658,3 - - - - 658,3 522,9
60,32 6,45 47,42 P110 827,8 | 629,8 827,8 827,8 827,0 -
60,32 4,24 51,84 Q135 694,4 — — — 4514 | 694,4 —
60,32 4,83 50,66 Q135 782,7 - - - 539,7 | 782,7 -
60,32 5,00 50,32 Q135 807,7 - - - 564,8 | 807,7 609,5
60,32 6,45 47,42 Q135 1014,7 — — — 771,7 | 1014,7 —
73,02 5,51 62,00 H40 322,5 | 234,9 322,5 322,5 - - -
73,02 5,51 62,00 J55 443,5 | 3229 443,5 4435 | 322,3 | 442,7 426,7
73,02 7,01 59,00 J55 550,7 - 550,7 - 430,3 | 550,7 562,2
73,02 5,51 62,00 K72 573,5 | 417,6 573,5 - 417,6 | 5735 565,8
73,02 7,01 59,00 K72 713,4 557,5 713,4 — 557,5 | 713,4 745,5
73,02 5,51 62,00 | L809Cr | 6450 | 469,7 645,0 645,0 | 469,5 | 644,7 547,6
73,02 7,01 59,00 | L809Cr | 802,0 | 626,7 802,0 802,0 | 626,8 | 802,0 7215
73,02 7,82 57,38 | L809Cr | 883,8 | 708,6 883,8 858,9 - - -
73,02 8,64 54,74 | L809Cr | 963,4 - 963,4 858,9 - - -
73,02 9,96 53,10 | L80 9Cr | 1 088,0 - - - - - -
73,02 11,18 50,66 | L809Cr |1197,8 - - - - - -
73,02 5,51 62,00 L80 645,0 | 469,7 645,0 645,0 | 469,5 | 644,7 547,6
73,02 7,01 59,00 L80 802,0 | 626,7 802,0 802,0 | 626,8 | 802,0 721,5
73,02 7,82 57,38 L80 883,8 | 708,6 883,8 858,9 — — —
73,02 8,64 54,74 L80 963,4 - 963,4 858,9 — — —
73,02 9,96 53,10 L80 1088,0 - - - - - -
73,02 11,18 50,66 L80 1197,8 - - - - - -
73,02 5,51 62,00 N80 645,0 | 469,7 645,0 645,0 | 469,5 | 644,7 573,2
73,02 7,01 59,00 N80 802,0 | 626,7 802,0 802,0 | 626,8 | 802,0 755,3
73,02 7,82 57,38 N80 883,8 | 708,6 883,8 858,9 — — —
73,02 5,51 62,00 C90 7255 | 528,4 725,5 7255 |528,1 | 725,3 579,9
73,02 7,01 59,00 C90 902,5 | 705,0 902,5 902,5 | 705,12 | 902,3 764,1
73,02 7,82 57,38 C90 9946 | 797,1 994,6 966,6 - - -
73,02 8,64 54,74 C90 1084,0 - 1084,0 966,6 - - -
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PacTtsarvBarowme ycunus, npu KOTopbiX HanpsixxeHus (B Tene
TpyObl; pe3b60BOM coeAnHEeHUN) OCTUraloT Npeaena Teky-
Hapyx BHyT- YecTtun, KH
Hbin | TonwwmHa |peHHun | MNpynna Tpybbl ¢ pe3bbon un mydc-
ana- CTEHKM ana- npou- Teky- TOMN
I:|\)/|eTp t,Mm |meTpd,| HOCTM | 4yecTb EU HKTH | HKTB HKM
, MM MM Tena Cneuu-
NU |O6biyHas
TpyObI mydhTa anbHas
mydTa
73,02 9,96 53,10 C90 12241 - - - - - -
73,02 11,18 50,66 C90 13473 — — — — - -
73,02 5,51 62,00 R95 765,1 | 557,1 765,1 765,1 |557,1 | 765,1 635,3
73,02 7,01 59,00 R95 951,7 | 743,7 951,7 951,7 | 743,7 | 951,7 837,0
73,02 5,51 62,00 T95 765,5 | 557,8 765,5 765,5 | 557,1 | 765,1 609,6
73,02 7,01 59,00 T95 952,3 | 744,2 952,3 952,3 | 743,7 | 951,7 803,2
73,02 7,82 57,38 T95 1049,7| 841,1 | 1049,7 | 1019,9 - - -
73,02 8,64 54,74 T95 11445 — 11445 | 1019,9 — — —
73,02 9,96 53,10 T95 12921 - - - - - -
73,02 11,18 50,66 T95 14225 - - - - - -
73,02 5,51 62,00 P110 886,5 | 645,8 886,5 886,5 | 644,7 | 8854 723,7
73,02 7,01 59,00 P110 1102,7 | 861,6 1102,7 | 1102,7 | 860,7 | 1101,4 953,5
73,02 7,82 57,38 P110 12152 | 974,1 12152 | 1180,9 — — —
73,02 5,51 62,00 Q135 | 1086,3 - — — 790,9 | 1086,3 | 8445
73,02 7,01 59,00 Q135 | 1351,3 - - - 1056,0| 1351,3 | 1112,6
88,90 5,49 77,92 H40 396,3 | 289,6 - - - - -
88,90 6,45 76,00 H40 460,8 | 354,1 460,8 460,8 - - -
88,90 7,34 74,22 H40 518,6 411,9 — — — — —
88,90 5,49 77,92 J55 5449 | 398,1 - - - - -
88,90 6,45 76,00 J55 633,8 | 486,6 633,8 633,8 | 485,8 | 632,9 631,2
88,90 7,34 74,22 J55 713,0 | 566,2 - - 565,4 | 712,4 730,1
88,90 8,00 72,90 J55 770,2 - 770,2 770,2 |623,2 | 770,2 801,9
88,90 6,45 76,00 K72 819,9 | 629,4 819,9 819,9 |629,4 | 819,9 836,5
88,90 8,00 72,90 K72 997,8 — — - - 997,8 | 1062,8
88,90 5,49 77,92 | L809Cr | 792,6 | 579,1 - - - - —
88,90 6,45 76,00 | L809Cr | 9216 | 707,7 921,6 921,6 | 707,6 | 921,8 812,3
88,90 7,34 74,22 | L809Cr | 1037,3 | 823,3 — — 823,5 | 1037,6 | 939,6
88,90 8,00 72,90 | L809Cr | 1121,8 - - - 907,6 | 1121,8 | 1032,1
88,90 9,52 69,86 | L809Cr |1310,4|1096,0| 13104 | 1214,7 |1095,7| 1309,8 | 1238,7
88,90 10,92 67,06 | L809Cr | 1475,8 - - - - - -
88,90 12,09 64,72 | L809Cr | 1609,3 - — — — — —
88,90 13,46 61,98 | L809Cr | 1759,6 - - - - - -
88,90 5,49 77,92 L80 792,6 | 579,1 - - - - —
88,90 6,45 76,00 L80 921,6 | 707,7 921,6 921,6 | 707,6 | 921,8 812,3
88,90 7,34 74,22 L80 1037,3 | 823,3 — — 823,5 | 1037,6 | 939,6
88,90 8,00 72,90 L80 1121,8 - - - 907,6 | 1121,8 | 1032,1
88,90 9,52 69,86 L80 1310,4|1096,0| 13104 | 1214,7 |1095,7| 1309,8 | 1238,7
88,90 10,92 67,06 L80 1475,8 - - - - - -
88,90 12,09 64,72 L80 1609,3 - — — — — —
88,90 13,46 61,98 L80 1759,6 - - - - - -
88,90 5,49 77,92 N80 792,6 | 579,1 - - - - —
88,90 6,45 76,00 N80 921.6 | 707,7 921,6 921,6 | 707,6 | 921,8 849,5
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PacTtsarvBarowme ycunus, npu KOTopbiX HanpsixxeHus (B Tene
TpyObl; pe3b60BOM coeAnHEeHUN) OCTUraloT Npeaena Teky-
Hapyx BHyT- YecTtun, KH
Hbin | TonwwmHa |peHHun | MNpynna Tpybbl ¢ pe3bbon un mydc-
ana- CTEHKM ana- npou- Teky- TOMN
I:|\)/|eTp t,Mm |meTpd,| HOCTM | 4yecTb EU HKTH | HKTB HKM
, MM MM Tena Cneuu-
NU |O6biyHas
TpyObI mydhTa anbHas
mydTa
88,90 7,34 74,22 N80 1037,3| 823,3 - - 823,5 | 1037,6 | 982,6
88,90 8,00 72,90 N80 1121.8 - - - 907,6 | 1121,8 | 1079,3
88,90 9,52 69,86 N80 1310,4|1096,0| 1310,4 | 1214,7 |1095,7| 1309,8 | 1295,3
88,90 5,49 77,92 C90 891,8 | 651,2 - - - - -
88,90 6,45 76,00 C90 1036,8| 796,2 | 1036,8 | 1036,8 | 796,1 | 1037,0 | 861,6
88,90 7,34 74,22 C90 1167,2 | 926,5 - - 926,4 | 1167,3 | 996,7
88,90 8,00 72,90 C90 1262,0 1021,1| 1262,0 | 1094,7
88,90 9,52 69,86 C90 1474,111233,0| 1474,1 | 1366,9 [1232,6| 1473,6 | 1313,9
88,90 10,92 67,06 C90 1 660,0 - — — - - -
88,90 12,09 64,72 C90 1810,3 - - - - - -
88,90 13,46 61,98 C90 1979,8 — — — — — —
88,90 6,45 76,00 R95 1093,8 | 839,6 | 1093,8 | 1093,8 | 839,6 | 1093,8 | 9429
88,90 7,34 74,22 R95 1231,2 | 977,1 - - 977,1 | 1231,2 | 1090,7
88,90 8,00 72,90 R95 1331,1 - - - 1077,0| 1331,1 | 1198,0
88,90 9,52 69,86 R95 1554,2 | 1300,1 | 1554,2 | 14425 [1300,1| 1554,2 | 1437,9
88,90 5,49 77,92 T95 9416 | 687,7 - - - - —
88,90 6,45 76,00 T95 1094,7 | 840,7 | 1094,7 | 1094,7 | 839,6 | 1093,8 | 905,8
88,90 7,34 74,22 T95 1231,7| 977,7 — — 977,1 | 1231,2 | 1047,8
88,90 8,00 72,90 T95 1331,1 - - - 1077,0| 1331,1 | 1150,9
88,90 9,52 69,86 T95 1555,9|1301,5| 15559 | 14425 |1300,1| 1554,2 | 1381,3
88,90 10,92 67,06 T95 17525 - - - - - -
88,90 12,09 64,72 T95 1910,9 - - - - - -
88,90 13,46 61,98 T95 2 089,7 - - - - - -
88,90 6,45 76,00 P110 |1267,2| 973,2 | 1267,2 | 1267,2 | 971,7 | 1265,8 | 1074,6
88,90 7,34 74,22 P110 14249 - - - 1130,8| 1424,9 | 1243,0
88,90 8,00 72,90 P110 1540,4 - - - 1246,3| 1540,4 | 1365,4
88,90 9,52 69,86 P110 |1801,4|1507,0| 18014 | 1670,2 [1504,6| 1798,7 | 1638,7
88,90 6,45 76,00 Q135 | 1553,0 - — - 1192,2| 1553,0 | 1255,6
88,90 7,34 74,22 Q135 1748,2 — — — 1387,4| 1748,2 | 1452,4
88,90 8,00 72,90 Q135 | 1890,0 - — — 1529,2| 1890,0 | 1595,3
88,90 9,52 69,86 Q135 | 2206,8 — - - 1846,0| 2206,8 | 1914,7
101,60 5,74 90,12 H40 476,8 | 320,3 - - - - -
101,60 6,65 88,30 H40 547,5 - 547,5 - - - -
101,60 5,74 90,12 J55 655,6 | 440,4 — — — — —
101,60 6,50 88,60 J55 735,6— - — - 520,7 | 735,6 731,1
101,60 6,65 88,30 J55 752,6 — 752,6 — 536,5 | 751,4 750,6
101,60 6,50 88,60 K72 953,0 — — — 674,6 | 953,0 968,5
101,60 5,74 90,12 | L809Cr | 953,7 | 640,5 — — — — —
101,60 6,50 88,60 | L809Cr | 10714 - - - 758,4 | 1071,4 | 943,1
101,60 6,65 88,30 | L809Cr |1095,1 - 1095,1 - 781,4 | 1094,4 | 968,3
101,60 8,38 84,84 | L809Cr |1354,0 - - - - - -
101,60 | 10,54 80,52 | L809Cr |1663,1 - — — - - -
101,60 | 12,70 76,20 | L80 9Cr | 1956,2 - — — - - -
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PacTtsarvBarowme ycunus, npu KOTopbiX HanpsixxeHus (B Tene
TpyObl; pe3b60BOM coeAnHEeHUN) OCTUraloT Npeaena Teky-
Hapyx BHyT- YecTtun, KH
Hbin | TonwwmHa |peHHun | MNpynna Tpybbl ¢ pe3bbon un mydc-
ana- CTEHKM ana- npou- Teky- TOMN
MeTp t, Mm |[MeTpd,| HOCTM | 4yecTb EU HKTH | HKTB HKM
D, mm MM Tena Cneuu-
NU |O6biyHas
TpyObI mydhTa anbHas
mydTa
101,60 | 15,49 70,62 | L809Cr |2312,1 - - - - - -
101,60 5,74 90,12 L80 953,7 | 640,5 - - - - -
101,60 6,50 88,60 L80 1071,4 - - - 758,4 | 1071,4 | 943,1
101,60 6,65 88,30 L80 1095,1 - 1095,1 - 781,4 | 1094,4 | 968,3
101,60 8,38 84,84 L80 1354,0 - - - - - -
101,60 | 10,54 80,52 L80 1663,1 - - - - - -
101,60 | 12,70 76,20 L80 1 956,2 - - - - - -
101,60 | 15,49 70,62 L80 23121 - - - - - -
101,60 5,74 90,12 N80 953,7 | 640,5 - - - - -
101,60 6,50 88,60 N80 1071,4 - - - 758,4 | 1071,4 | 985,3
101,60 6,65 88,30 N80 1095,1 - 1095,1 - 781,4 | 1094,4 | 1011,6
101,60 5,74 90,12 C90 1072,9 | 720,6 - - - - -
101,60 6,50 88,60 C90 1071,4 - - - 853,2 | 1071,4 | 1001,6
101,60 6,65 88,30 C90 1231,7 - 1231,7 - 879,1 | 1094,4 | 1028,3
101,60 8,38 84,84 C90 15234 - - - - - -
101,60 | 10,54 80,52 C90 1871,3 - - - - - -
101,60 | 12,70 76,20 C90 2 200,9 - - - - - -
101,60 | 15,49 70,62 C90 2 600,7 - - - - - -
101,60 6,50 88,60 R95 1131,7 - - - 899,9 | 1271,3 | 1095,3
101,60 6,65 88,30 R95 1271,3 - 1271,3 - 927,2 | 1298,6 | 11245
101,60 5,74 90,12 T95 11325 | 760,6 - - - - -
101,60 6,50 88,60 T95 1271,3 - - - 899,9 | 1271,3 | 1053,0
101,60 6,65 88,30 T95 1 300,2 — 1 300,2 - 927,2 | 1298,6 | 1081,1
101,60 8,38 84,84 T95 1 608,0 - - - - - -
101,60 | 10,54 80,52 T95 19749 - - - - - -
101,60 | 12,70 76,20 T95 2 323,2 - - - - - -
101,60 | 15,49 70,62 T95 2 745,3 - - - - - -
101,60 6,50 88,60 P110 1471,3 — — — 1041,4| 1471,3 | 1248,6
101,60 6,65 88,30 P110 1502,8 - - - 1073,0| 1502,8 | 1281,9
101,60 6,50 88,60 Q135 | 1805,1 - - - 1277,7| 1805,1 | 1460,4
101,60 6,65 88,30 Q135 | 1843,9 - - - 1316,5| 1843,9 | 1499,4
114,30 6,88 100,54 H40 640,5 | 464,4 640,5 - - - -
114,30 6,88 100,54 J55 880,7 | 638,3 880,7 - 637,2 | 879,5
114,30 7,00 100,30 J55 893,9 - - - 651,6 | 893,9 897,4
114,30 7,00 100,30 K72 1158,0 - - - 844,1 | 1158,0 | 1188,4
114,30 6,88 100,54 | L809Cr | 1281,0 | 928,3 | 1281,0 - 928,1 | 1281,0 | 1160,5
114,30 7,00 100,30 | L80 9Cr | 1301,9 - - - 949,0 | 1301,9 | 1160,5
114,30 8,56 97,18 | L80 9Cr | 1568,4 - - - - - -
114,30 9,65 95,00 | L809Cr | 1749,8 - - - - - -
114,30 | 10,92 92,46 | L80 9Cr | 1956,2 - - - - - -
114,30 | 12,70 88,90 | L809Cr | 2235,6 - - - - - -




PacTaruBarolime ycunus, npum KOTopbixX HanpskeHus (B Tene
TpyObl; pe3b60BOM COeAUHEHUN) AOCTUralOT Npeaena TeKy-

Hapyx BHyT- YecTtun, KH

Hbin | TonwwmHa |peHHun | MNpynna Tpybbl ¢ pe3bbon un mydc-

ana- CTEHKM ana- npou- Teky- TOMN

MeTp t, Mm |[MeTpd,| HOCTM | 4yecTb EU HKTH | HKTB HKM

D, mm MM Tena Cneuu-

NU |O6biyHas
TpyObI mydhTa anbHas
mydTa

114,30 | 14,22 85,86 | L809Cr | 2 466,9 - - - - - -

114,30 | 16,00 82,30 | L809Cr | 2725,7 - - - - - -

114,30 6,88 100,54 L80 1281,0 | 928,3 | 1281,0 - 928,1 | 1281,0 | 1137,8

114,30 7,00 100,30 L80 1301,9 - - - 949,0 | 1301,9 | 1160,5

114,30 8,56 97,18 L80 1568,4 - - - - - -

114,30 9,65 95,00 L80 1749,8 - - - - - -

114,30 | 10,92 92,46 L80 1 956,2 - - - - - -

114,30 | 12,70 88,90 L80 2235,6 - - - - - -

114,30 | 14,22 85,86 L80 2 466,9 - — — - - -

114,30 | 16,00 82,30 L80 27257 - - - - - -

114,30 6,88 100,54 N80 1281,0| 928,3 | 1281,0 - 928,1 | 1281,0 | 1187,6

114,30 7,00 100,30 N80 1301,9 - - - 949,0 | 1301,9 | 1211,3

114,30 6,88 100,54 C9a0 1441,2 11044,4| 1441,2 — 1044,1| 1441,1 | 1209,8

114,30 7,00 100,30 C90 1461,6 - - - 1067,6| 1464,6 | 1233,9

114,30 8,56 97,18 C90 1764,1 - - - - - -

114,30 9,65 95,00 C90 1 968,7 - — — - - -

114,30 | 10,92 92,46 C90 2 200,9 - — — - - -

114,30 | 12,70 88,90 C90 25153 - — — - - -

114,30 | 14,22 85,86 C90 2775,1 - - - - - -

114,30 | 16,00 82,30 C90 3 066,5 — — — — — —

114,30 6,88 100,54 R95 1520,0 | 1101,3 | 1520,0 - 1101,3| 1520,0 | 1321,9

114,30 7,00 100,30 R95 1544.8 - - - 1126,1| 1544,8 | 1348,3

114,30 6,88 100,54 T95 1521,2|1102,7| 1521,2 — 1101,3| 1520,0 | 1272,0

114,30 7,00 100,30 T95 15448 1126,1| 1544,8 | 1297,4

114,30 8,56 97,18 T95 1862,4 - - - - - -

114,30 9,65 95,00 T95 2078,1 - — — - - -

114,30 | 10,92 92,46 T95 2 323,2 - - - - - -

114,30 | 12,70 88,90 T95 2 655,0 - — — - - -

114,30 | 14,22 85,86 T95 2929,0 - — — - - -

114,30 | 16,00 82,30 T95 3 236,8 — — — — — —

114,30 6,88 100,54 P110 |1 759,0 - - - 1274,5| 1759,0 | 1507,4

114,30 7,00 100,30 P110 1787,7 — — — 1303,2| 1787,7 | 1537,6

114,30 6,88 100,54 | Q135 |2 158,2 - - - 1563,7 | 2158,2 | 1765,0

114,30 7,00 100,30 | Q135 |2193/4 - — — 1598,9| 2193,4 | 1800,3

lNpumeyaHus:

1. PacueTHble nokasaTenu B HacTosLeln Tabnuvue ykasaHbl Ans akcnnyaTauum Tpyd, COOTBETCTBYHOLLNX
TpeboBaHusim TOCT P 53366, FTOCT 31446 unu API Spec 5CT B 06bI4HOI OKpyXatoLLen cpeae. IKc-
nnyaTtauus Tpyb B Apyrov cpege mMoxeT noTpeboBaTb ONONHUTENBHOIO aHanmsa.

2. 0O603HaveHue L80 BkntovaeT rpynnbl npoyHocTy L8O tvn 1 1 L8O tun 13Cr.
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Ta6bnuua A.11- PacyeTHble 3Ha4eHMUsi MOMEHTa CBUHYMBAHWNSA N1 HACOCHO-KOMMNPECCOPHbIX
Tpyb ¢ pe3bboBbiMu coeanHeHnamm NU, HKTH n EU, HKTB no TOCT P 53366, TOCT 31446
n APl Spec 5CT

Pacuer- Pacuer- Pacuer- Pacuer-
Hapyx- T Tun HbI MO- | Tun pe3b- | HbIN MO- Tun HbIN Tun HbIN
= onuwwuHa | MNpynna | pe3b6o- pe3bbo-

HbIN CTGHKM |npouHo-| Boro MEHT 6oBoro MEHT pe3b60- | MOMEHT Boro | MOMeHT
AnameTp CBUHYMN- | coeAuHe- | CBUHYM- | BOro CO- | CBUHYMU- CBUH4YMK-
Tpyo6, MM TPYG, MM cm coenu- BaHwus, HUA BaHusl, |eAWHEeHUsi| BaHuA, coenu- BaHwus,

HeHus Hwm Hwm Hwm HeHus Hwm
33,40 3,38 H40 NU 280 EU 590 — — — —
33,40 4,55 H40 - - EU 1150 - - - -
33,40 3,38 J55 NU 370 EU 770 HKTH 370 HKTB 780
33,40 3,50 J55 - - - - HKTH 390 HKTB 830
33,40 4,55 J55 — — EU 1300 HKTH 560 HKTB 1300
33,40 3,50 K72 — — — — HKTH 510 HKTB 1100
33,40 3,38 L80 NU 500 EU 1040 HKTH 500 HKTB 1040
33,40 3,50 L80 NU - EU - HKTH 520 HKTB 1120
33,40 4,55 L80 NU — EU 1750 HKTH 760 HKTB 1760
33,40 3,38 N80 NU 510 EU 1070 HKTH 510 HKTB 1070
33,40 3,50 N80 NU — EU — HKTH 540 HKTB 1160
33,40 4,55 N8O NU — EU 1800 HKTH - HKTB 1810
33,40 3,38 C90 NU 540 EU 1130 HKTH 540 HKTB 1130
33,40 4,55 Ca0 NU — EU 1900 HKTH — HKTB 1910
33,40 3,38 T95 NU 570 EU 1190 HKTH 570 HKTB 1190
33,40 4,55 T95 NU — EU 2000 HKTH — HKTB 2010
33,40 4,55 P110 NU — EU 2350 HKTH - HKTB 2360
42,16 3,56 H40 NU 360 EU 720 HKTH — HKTB —
42,16 4,85 H40 NU — EU 1390 HKTH — HKTB —
42,16 3,56 J55 NU 470 EU 940 HKTH 470 HKTB 940
42.16 4,85 J55 NU — EU 1590 HKTH 800 HKTB 1590
42,16 3,56 K72 NU 620 EU 1240 HKTH 620 HKTB 1250
42,16 3,56 L80 NU 640 EU 1270 HKTH 640 HKTB 1280
42.16 4.85 L80 NU — EU 2150 HKTH 990 HKTB 2150
42,16 3,56 N80 NU 660 EU 1300 HKTH 660 HKTB 1310
42.16 4.85 N8O NU — EU 2200 HKTH — HKTB 2210
42,16 3,56 C90 NU 700 EU 1380 HKTH 700 HKTB 1390
42.16 4.85 C90 NU — EU 2340 HKTH — HKTB 2340
42,16 3,56 T95 NU 740 EU 1460 HKTH 730 HKTB 1460
42,16 4,85 T95 NU — EU 2460 HKTH — HKTB 2470
42,16 4,85 P110 NU — EU 2890 HKTH — HKTB 2900
48,26 3,68 H40 NU 430 EU 910 HKTH — HKTB —
48,26 5,08 H40 NU — EU 1740 HKTH — HKTB —
48,26 3,68 J55 NU 560 EU 1190 HKTH 560 HKTB 1190
48,26 4,00 J55 NU — EU — HKTH 630 HKTB 1380
48,26 5,08 J55 NU — EU 2010 HKTH — HKTB —
48,26 4,00 K72 NU — EU — HKTH 870 HKTB 1820
48,26 3,68 L80 NU 760 EU 1610 HKTH 760 HKTB 1620
48,26 4,00 L80 NU — EU — HKTH 680 HKTB 1870
48,26 5,08 L80 NU — EU 2730 HKTH — HKTB —
48,26 3,68 N8O NU 780 EU 1650 HKTH 780 HKTB 1650
48,26 4,00 N8O NU — EU — HKTH 880 HKTB 1750
48,26 5,08 N80 NU — EU 2800 HKTH — HKTB —
48,26 3,68 C90 NU 830 EU 1760 HKTH — HKTB —
48,26 5,08 C90 NU — EU 2980 HKTH — HKTB —
48,26 3,68 T95 NU 870 EU 1850 HKTH — HKTB —
48,26 5,08 T95 NU — EU 3130 HKTH — HKTB —
48,26 5,08 P110 NU — EU 3680 HKTH — HKTB —




PacueTt- PacueT- PacueT- PacueT-
Hapyx- T Tun Hbi MO- | Tun pe3b- | HbIA MO- Tun HbIN Tun HbIN
HbIN onwuHa | pynna | pes.6o- MEHT 6oBoro MEHT pe3bb0o- | MOMEHT pe3k6o- MOMEHT
AvameTtp CTOHKM | poHo-|  BOrO CBMHYM- | coeAMHe- | CBUHYMU- | BOro CO- | CBMHYM- BOTC | canhun-
TpyO6, MM TPYG, MM cm coeau- BaHuA, HUA BaHWA, |eAVHEHUs| BaHuA, coeau- BaHuA,
HeHus Hm Hwm Hwm HeHusA Hwm
60,32 4,24 H40 NU 630 EU - HKTH - HKTB -
60,32 4,83 H40 NU 760 EU 1340 HKTH — HKTB —
60,32 4,24 J55 NU 830 EU — HKTH 830 HKTB 1590
60,32 4,83 J55 NU 990 EU 1750 HKTH 990 HKTB 1750
60,32 5,00 J55 NU - EU - HKTH 1040 HKTB 1800
60,32 5,00 K72 NU - EU - HKTH 1360 HKTB 2360
60,32 4,24 L80 NU 1130 EU — HKTH 1130 HKTB 2170
60,32 4,83 L80 NU 1350 EU 2390 HKTH 1350 HKTB 2390
60,32 5,00 L80 NU — EU — HKTH 1410 HKTB 2450
60,32 6,45 L80 NU 1930 EU 2970 HKTH 1930 HKTB 2970
60,32 8,53 L80 NU - EU 2770 HKTH - HKTB -
60,32 4,24 N80 NU 1160 EU — HKTH 1150 HKTB 2220
60,32 4,83 N80 NU 1380 EU 2450 HKTH 1380 HKTB 2450
60,32 5,00 N80 NU - EU - HKTH 1440 HKTB 2510
60,32 6,45 N80 NU 1980 EU 3040 HKTH 1970 HKTB 3040
60,32 4,24 C90 NU 1230 EU - HKTH 1230 HKTB 2370
60,32 4,83 C90 NU 1470 EU 2610 HKTH 1470 HKTB 2610
60,32 5,00 C90 NU - EU — HKTH 1540 HKTB 2680
60,32 6,45 C90 NU 2110 EU 3250 HKTH 2100 HKTB 3240
60,32 8,53 C90 NU - EU 3020 HKTH - HKTB -
60,32 4,83 R95 NU - EU - HKTH 1580 HKTB 2800
60,32 5,00 R95 NU — EU — HKTH 1650 HKTB 2880
60,32 6,45 R95 NU — EU — HKTH 2260 HKTB 3480
60,32 4,24 T95 NU 1300 EU - HKTH 1300 HKTB 2490
60,32 4,83 T95 NU 1540 EU 2750 HKTH 1550 HKTB 2750
60,32 5,00 T95 NU — EU — HKTH 1620 HKTB 2820
60,32 6,45 T95 NU 2220 EU 3420 HKTH 2210 HKTB 3410
60,32 8,53 T95 NU — EU 3180 HKTH — HKTB —
60,32 4,83 P110 NU 1800 EU 3220 HKTH - HKTB 3220
60,32 5,00 P110 NU - EU - HKTH - HKTB 3300
60,32 6,45 P110 NU 2600 EU 4010 HKTH 2600 HKTB 4000
60,32 4,24 Q135 NU — EU — HKTH 1820 HKTB 3500
60,32 4,83 Q135 NU — EU — HKTH 2170 HKTB 3860
60,32 5,00 Q135 NU - EU - HKTH 2270 HKTB 3960
60,32 6,45 Q135 NU - EU - HKTH 3110 HKTB 4790
73,02 5,51 H40 NU 1080 EU 1700 HKTH — HKTB —
73,02 5,51 J55 NU 1420 EU 2230 HKTH 1420 HKTB 2230
73,02 7,01 J55 NU - EU - HKTH 1900 HKTB 2680
73,02 5,51 K72 NU 1870 EU 2940 HKTH 1860 HKTB 2920
73,02 7,01 K72 NU 2500 EU 3540 HKTH 2490 HKTB 3520
73,02 5,51 L80 NU 1940 EU 3050 HKTH 1940 HKTB 3050
73,02 7,01 L80 NU 2590 EU 3680 HKTH 2560 HKTB 3670
73,02 7,82 L80 NU 2930 EU 4000 HKTH - HKTB -
73,02 8,64 L80 NU - EU 3240 HKTH - HKTB -
73,02 5,51 N80 NU 1990 EU 3120 HKTH 1990 HKTB 3120
73,02 7,01 N80 NU 2650 EU 3760 HKTH 2650 HKTB 3760
73,02 7,82 N80 NU 3000 EU 4090 HKTH - HKTB -
73,02 5,51 C90 NU 2130 EU 3340 HKTH 2120 HKTB 3340
73,02 7,01 C90 NU 2840 EU 4020 HKTH 2830 HKTB 4020
73,02 7,82 C90 NU 3210 EU 4380 HKTH - HKTB -
73,02 8,64 C90 NU - EU 3550 HKTH - HKTB -
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PacueTt- PacueT- PacueT- PacueT-
Hapyx- T Tun Hbi MO- | Tun pe3b- | HbIA MO- Tun HbIN Tun HbIN
HbIN onwuHa | pynna | pes.6o- MEHT 6oBoro MEHT pe3bb0o- | MOMEHT pe3k6o- MOMEHT
AvameTtp CTOHKM | poHo-|  BOrO CBMHYM- | coeAMHe- | CBUHYMU- | BOro CO- | CBMHYM- BOTC | canhun-
TpyO6, MM TPYG, MM cm (:_lc:_"q"';— BaHuA, HUA BaHWA, |eAVHEHUs| BaHuA, (::;i‘q"';' BaHuA,
Hm Hwm Hwm Hwm
73,02 5,51 R95 NU - EU - HKTH 2280 HKTB 3580
73,02 7,01 R95 NU — EU — HKTH 3040 HKTB 4310
73,02 5,51 T95 NU 2230 EU 3520 HKTH 2230 HKTB 3520
73,02 7,01 T95 NU 2830 EU 4720 HKTH 2980 HKTB 4230
73,02 7,82 T95 NU 3370 EU 4590 HKTH - HKTB -
73,02 8,64 T95 NU - EU 3740 HKTH - HKTB -
73,02 5,51 P110 NU 2610 EU 4120 HKTH 2620 HKTB 4120
73,02 7,01 P110 NU 3490 EU 4950 HKTH 3490 HKTB 4960
73,02 7,82 P110 NU 3940 EU 5660 HKTH — HKTB —
73,02 5,51 Q135 NU - EU - HKTH 3140 HKTB 4940
73,02 7,01 Q135 NU - EU - HKTH 4190 HKTB 5940
88,90 5,49 H40 NU 1250 EU — HKTH — HKTB —
88,90 6,45 H40 NU 1520 EU 2340 HKTH — HKTB —
88,90 7,34 H40 NU 1770 EU - HKTH - HKTB -
88,90 5,49 J55 NU 1640 EU - HKTH - HKTB -
88,90 6,45 J55 NU 2010 EU 3090 HKTH 2000 HKTB 3080
88,90 7,34 J55 NU 2330 EU — HKTH 2330 HKTB 3400
88,90 8,00 J55 NU - EU — HKTH 2570 HKTB 3630
88,90 6,45 K72 NU 2640 EU 3750 HKTH 2620 HKTB 4040
88,90 8,00 K72 NU - EU - HKTH - HKTB 4750
88,90 5,49 L80 NU 2250 EU - HKTH - HKTB -
88,90 6,45 L80 NU 2750 EU 4240 HKTH 2750 HKTB 4240
88,90 7,34 L80 NU 3200 EU — HKTH 3200 HKTB 4670
88,90 8,00 L80 NU - EU - HKTH 3520 HKTB 4990
88,90 9,52 L80 NU 4260 EU 5700 HKTH 4250 HKTB 5690
88,90 5,49 N80 NU 2300 EU — HKTH — HKTB —
88,90 6,45 N80 NU 2810 EU 4330 HKTH 2810 HKTB 4330
88,90 7,34 N80 NU 3270 EU — HKTH 3270 HKTB 4770
88,90 8,00 N80 NU - EU - HKTH 3600 HKTB 5090
88,90 9,52 N80 NU 4350 EU 5820 HKTH 4340 HKTB 5810
88,90 5,49 C90 NU 2460 EU — HKTH — HKTB —
88,90 6,45 C90 NU 3010 EU 4650 HKTH 3010 HKTB 4650
88,90 7,34 C90 NU 3510 EU — HKTH 3500 HKTB 5120
88,90 8,00 C90 NU - EU - HKTH 3860 HKTB 5470
88,90 9,52 C90 NU 4670 EU 6250 HKTH 4660 HKTB 6240
88,90 6,45 R95 NU — EU — HKTH 3230 HKTB 4980
88,90 7,34 R95 NU — EU — HKTH 3760 HKTB 5490
88,90 8,00 R95 NU - EU - HKTH 4140 HKTB 5860
88,90 9,52 R95 NU - EU - HKTH 5000 HKTB 6690
88,90 5,49 T95 NU 2590 EU - HKTH - HKTB -
88,90 6,45 T95 NU 3170 EU 4780 HKTH 3170 HKTB 4890
88,90 7,34 T95 NU 3690 EU - HKTH 3690 HKTB 5390
88,90 8,00 T95 NU - EU - HKTH 4060 HKTB 5760
88,90 9,52 T95 NU 5200 EU 6420 HKTH 4910 HKTB 6570
88,90 6,45 P110 NU 3710 EU 5100 HKTH 3710 HKTB 5370
88,90 7,34 P110 NU - EU - HKTH 4320 HKTB 6310
88,90 8,00 P110 NU - EU - HKTH 4760 HKTB 6740
88,90 9,52 P110 NU 5370 EU 6530 HKTH 5740 HKTB 7860
88,90 6,45 Q135 NU - EU - HKTH 4450 HKTB 6880
88,90 7,34 Q135 NU - EU - HKTH 5180 HKTB 7580
88,90 8,00 Q135 NU - EU - HKTH 5710 HKTB 8090




PacueTt- PacueT- PacueT- PacueT-
Hapyx- T Tun HbI MO- | Tun pe3b- | HbIA MO- Tun HbIN Tun HbIN
o onwwmHa | N'pynna | pe3b6o- pe3bb6o-

HbIN CTeHKM |npouHo-| Boro MEeHT 6oBoro MEHT pe3bb0o- | MOMEHT Boro | MOMeHT
AnameTp CBUH4YM- | coefguHe- | CBUHYM- | BOro CO- | CBUHYMU- CBUH4MU-
TpyO, MM TPY6, MM cm coean- BaHwus, HUA BaHusl, |eAWHEeHUsi| BaHuA, coean- BaHwus,

HeHus Hm Hwm Hwm HeHus Hwm
88,90 9,52 Q135 NU - EU - HKTH 6890 HKTB 9230
101,60 5,74 H40 NU 1260 EU — HKTH — HKTB —
101,60 6,65 H40 NU — EU 2630 HKTH — HKTB —
101,60 5,74 J55 NU 1660 EU — HKTH — HKTB —
101,60 6,50 J55 NU - EU - HKTH 1990 HKTB 3400
101,60 6,65 J55 NU - EU 3470 HKTH 2050 HKTB 3460
101,60 6,50 K72 NU — EU — HKTH 2610 HKTB 4460
101,60 5,74 L80 NU 2280 EU — HKTH — HKTB —
101,60 6,50 L80 NU — EU — HKTH 2740 HKTB 4690
101,60 6,65 L80 NU - EU 4780 HKTH 2820 HKTB 4780
101,60 5,74 N8O NU 2330 EU - HKTH - HKTB -
101,60 6,50 N80 NU — EU — HKTH 2790 HKTB 4790
101,60 6,65 N80 NU — EU 4880 HKTH 2880 HKTB 4870
101,60 5,74 C90 NU 2500 EU - HKTH - HKTB -
101,60 6,50 C90 NU — EU - HKTH 3010 HKTB 5150
101,60 6,65 C90 NU — EU 5250 HKTH 3100 HKTB 5240
101,60 6,50 R95 NU — EU — HKTH 3220 HKTB 5520
101,60 6,65 R95 NU — EU — HKTH 3320 HKTB 5610
101,60 5,74 T95 NU 2720 EU - HKTH - HKTB -
101,60 6,50 T95 NU — EU - HKTH 3170 HKTB 5430
101,60 6,65 T95 NU — EU 5320 HKTH 3260 HKTB 5520
101,60 6,50 P110 NU — EU — HKTH 3700 HKTB 6340
101,60 6,65 P110 NU — EU — HKTH 3810 HKTB 6460
101,60 6,50 Q135 NU — EU - HKTH 4450 HKTB 7630
101,60 6,65 Q135 NU — EU — HKTH 4580 HKTB 7760
114,30 6,88 H40 NU 1780 EU 2930 HKTH 1710 HKTB 2960
114,30 6,88 J55 NU 2360 EU 3870 HKTH 2260 HKTB 3860
114,30 7,00 J55 NU — EU — HKTH 2320 HKTB 3920
114,30 7,00 K72 NU — EU — HKTH 3030 HKTB 5120
114,30 6,88 L80 NU 3250 EU 5340 HKTH 3130 HKTB 5340
114,30 7,00 L80 NU — EU — HKTH 3200 HKTB 5410
114,30 6,88 N80 NU 3310 EU 5450 HKTH 3190 HKTB 5440
114,30 7,00 N80 NU — EU — HKTH 3260 HKTB 5510
114,30 6,88 C90 NU 3570 EU 5870 HKTH 3570 HKTB 5870
114,30 7,00 C90 NU — EU — HKTH 3650 HKTB 5940
114,30 6,88 R95 NU — EU — HKTH 3680 HKTB 6280
114,30 7,00 R95 NU — EU — HKTH 3760 HKTB 6360
114,30 6,88 T95 NU 3650 EU 5950 HKTH 3620 HKTB 6180
114,30 7,00 T95 NU — EU — HKTH 3700 HKTB 6260
114,30 6,88 P110 NU — EU — HKTH 4230 HKTB 7220
114,30 7,00 P110 NU — EU - HKTH 4330 HKTB 7320
114,30 6,88 Q135 NU — EU — HKTH 5090 HKTB 8710
114,30 7,00 Q135 NU — EU — HKTH 5200 HKTB 8810

MpumeyaHue.

1 PacyeTHble MOMEHTbI CBUHYMBAHUS npmuBeaeHbl AnAa nop,60pa pr6HOFO Kno4Ya COOTBETCTBYHOLLMX XapaKTepu-

CTUK.

2 lNpwn akcnnyaTauun onTUManbHbIn MOMEHT CBUHYMBAHWS YCTAHABNMBAETCHA B COOTBETCTBUM € 1.4.3.6.5.
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10.

11.

12.

13.

14.

IIpuioxenne b
(cnpaBo4HoOE)

lNMepeyeHb AOKYMEHTOB,
MCcnosib30BaHHbLIX NpU coctaBneHun PykoBoacTea.

FOCT 9.014-78 EC3KC. BpemeHHas NpOTUBOKOPPO3NOHHAsA 3alimta Wn3genmvi.
O6wwme TpeboBaHus.

FOCT 633-80 Tpybbl HAaCOCHO-KOMMPECCOPHbIE N MY(PTbl K HUM. TexHU4eckue
yCroBus.

FOCT 3845-75 Tpybbl meTannuyeckne. Metoq ncnbiTaHusa rmapaBnMyecknm naB-
neHvem.

FOCT 10692-2015 Tpybbl cTanbHble, YyryHHbIE U COEAMHUTENbHbBIE YAacTU K HUM.
Mpremka, MapkMpoBKa, ynakoBka, TPaHCMOPTUPOBAHME U XPaHEHME.

FOCT 23979-80 lNepeBogHMKM ANS HACOCHO-KOMMNPECCOPHLIX TPpyD. TexHuveckune
yCrioBus.

FOCT 24297-2013 Bepudukaumsa 3akynneHHon npogykumm. OpraHm3aums npose-
AEHNS 1 MeTOobl KOHTPOSS.

FOCT 31446-2017 TpyObl cTanbHble obcagHble N HACOCHO-KOMMPECCOPHbIE AN
HeTAHON M ra3oBOK NPOMbILLNEHHOCTU. OBLne TEXHNYECKNE YCroBUs

FOCT 33758-2016 Tpybbl 06cagHble U HACOCHO-KOMMNPECCOPHbLIE U MydPTbI K HAM.
OcHoBHble NapamMeTpbl U KOHTPOSb pe3bb0oBbIX coeanHeHun. Obume TexHn4Yeckmne
TpeboBaHus.

NIOCT P 51906-2015 CoeagnHeHns pe3bboBble  00CagHbIX, HACOCHO-
KOMMpeccopHbIX Tpyd 1 TpybonpoBoaoB u pe3bboBble kanubpbl ang Hux. Obwwme
TexHunyeckune TpeboBaHus

FOCT P 53366-2009 (MCO 11960:2004) Tpybbl cTanbHble, NPUMEHSEMbIE B Ka-
yecTBe 06CcagHbIX MM HACOCHO-KOMMPECCOPHbIX TPYO AN1S CKBaXUH B HECPTSAHON U
ra3oBOW MPOMbILLNIEHHOCTU. OBLLMe TEXHNYECKNE YCITOBUSI.

IOCT P 54918-2012 (ISO/TR 10400:2007) TpyObl ob6cagHble, HaCOCHO-
KomnpeccopHble, bypunbHble 1 TpyObl ans TpybonpoBoaoB HEPTSHOM N ra3oBON
NPOMbILLIEHHOCTU. POPMYIbl U pacyeT CBOWCTB.

IOCT P 56175-2014 (MCO 10405:2000) Tpybbl ob6cagHble W HACOCHO-
KoMnpeccopHble Ansa HePTAHOM N ra3oBOM MPOMbILLSIEHHOCTU. PekoMmeHgauum no
aKcnnyaTauum n ob6CcnyxmBaHuio.

APl Spec 5CT (9-oe wuspaHune) TpeboBaHus K o06GCagHbIM UM HACOCHO-
KomnpeccopHbiM  Tpy6am/ISO 11960:2004 HedTaHas nNPOMBbIWMAEHHOCTb —
CranbHble TpyObl, MpuMeHsieMble B KayectBe o06cagHbIX W HaCOCHO-
KOMMNPECCOPHbIX TPYO AN CKBaXXWH.

API Spec 5B - Threading, gauging and thread inspection of casing, tubing and line
pipe threads, Petroleum and Natural Gas Industries— Steel Pipes— lNpombliwnex-
HOCTb He(pTsiHaa 1 rasoeas. TpyObl cTanbHble. TpeboBaHWs K Hape3aHuto, kanmb-
POBaHUIO N KOHTPOM pe3bbbl 06CaaHbIX, HACOCHO-KOMMPECCOPHbIX 1 Tpybonpo-
BOAHbIX TPYD (aencrtsytowasn pegakuus).
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15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

APl RP5B1 — Recommended Practice for Gauging and Inspection of Casing, Tub-
ing, and Line Pipe Threads. NamepeHne n KoHTpOsb pe3bb ob6caaHbIX, HACOCHO-
KOMMNPECCOPHbIX 1 TpyOonpoBoaHbIX TPYO (AencTByowan pegakums).

API RP 5C1 Recommended Practice for Care and Use of Casing and Tubing- Edi-
tion: 18th. Qkcnnyataums n obcnyxmBaHne o6cagHbIX U HACOCHO-KOMMNPECCOPHbIX
Tpy6. PykoBoasiume ykaszaHna (AencTeytoLlasa peaakums)

APl RP 5A3 Pekomengyemasa metoguka no pe3bboBbIM MHOrOKOMMNOHEHTHbLIM
cmaskam anst obcagHblX, HaCOCHO-KOMMPECCOPHbIX U MarucTpasnbHbiX Tpyb. 2-e
n3pganue, nonb 2003r.

API TexHunyeckmi otyeT 5C3/ISO10400:2007— TexHMYECKMA OTHET MO ypaBHEHU-
AM 1 pacyeTam ansa ob6cagHbiX U1 HACOCHO-KOMMPECCOPHbIX TPYO M MarncTpasbHbIX
Tpy6, MCNONb3yeMbIX B Ka4eCTBE 06CagHbIX UM HACOCHO-KOMMNPECCOPHbIX TPYD; a
Takke Tabnuubl paboymx xapakTepucTuk obcagHbIX M HACOCHO-KOMMPECCOPHbIX
Tpy6. 1-e nsgaHue, gekadbpb 20009r.

ISO 10422 Petroleum and Natural Gas Industries-Threading, gauging and thread
inspection of casing, tubing and line pipe threads— NpombliwneHHOCTb HedTsHasS n
rasoBasd. HapesaHve, kanubpbl W KOHTpomnb pe3bb ob6cagHbIX, HACOCHO-
KomnpeccopHbIX 1 Tpyd ana Tpybonposogos, 1993 r.

ISO 11960 Steel pipes for Use as Casing or Tubing for Wells— NpoMbILneHHOCTb
HedTAHaa 1 rasoBad. CtanbHble Tpybbl ANA MCNONb30BaHUA B KadecTBe obcaa-
HbIX M1 HACOCHO-KOMMpPeCCOpPHbIX TpyO, 2004r.

MHCTpyKuMss O nopsgke nNpueMkyu npoayKuun npoun3BoaCTBEHHO-TEXHNUYECKOrO
Ha3Ha4YeHns1 U TOBapOB HAPOOHOro MNOTpebneHuMst No KayecTBy, YTBEpPXAeHHas
MocTtaHoBneHnem Nocapbutpaxa CCCP ot 25.04.66 Nel1-7, ¢ 4ONOAHEHUAMMU U
nameHeHmammn ot 29.12.73 Ne81, ot 14.11.74 Ne98 n 0123.07.75 Ne115. Bronne-
T€Hb HOPMaTUBHbIX aKTOB MMHUCTEPCTB 1 BegomcTB CCCP, 1975. - Ne2. - ¢.33-34

WHCTpyKUuMS no paccrnefoBaHuio aBapumn ¢ 6ypunbHbIMKU, 06CagHbIMM U HACOCHO-
KOMMpeccopHbiM1 Tpy6amu 1 coOCTaBNEHUIO OOKYMEHTOB ANA NpeabsBleHns pe-
knamauun. Accoumaumsa 6yposbix nogpsadmkoB. Mockea, 1997 r.

depepanbHble HOPMbl U MpaBuna B o6nacTv NPOMbILWEHHOW Ge30nacHOCTMW.
«lMpaBuna GesonacHoCTM B HePTSHOM M ra3oBOM MPOMBbILWSIEHHOCTUY. (YTBEp-
XOeHbl npukasom degepanbHOM Cnyxbbl MO 3KOHOMUYECKOMY, TEXHONOrMYECKOMY
n aTomHoMy Haasopy oT 12.03.2013r. Ne101).

Kogekc BHyTpeHHero BogHoro TpaHcnopTta Poccunckon enepaummn, depepans-
HbI 3aKoH OoT 7 mapTta 2001 r. Ne24-p3.

YcTaB xenesHogopoXKHOro TpaHcnopTta Poccunckon dpepepaumn, enepanbHbin
3akoH oT 10 aHBapst 2003 r. Ne18-03.

O6wme npaBuna NepeBO30K rpy30B aBTOMOOWMbHLIM TPAHCNOPTOM, YTBEPXAEH-
Hble MunHasToTpaHcom PCOCP 30.07.1971 r., ¢ nuameHeHunem ot 21.05.2007 r.

O6wme npaBuna BO34YLUHbIX NEPEBO30K Maccaxupos , B6araxa wn rpy3os, yTBep-
XaeHHble [Npukazom MuHuctepcTtBa TpaHcnopTta Poccuinckon ®epepaunn ot 28
nioHa 2007 r. Ne82.
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MpunoxeHne B
(cnpaBo4HoE)

CBepneHusi 0 cooTBeTCTBUM PykoBoACcTBa NO 3KcnyaTauum TpeboBaHUAM
TexHuyeckoro pernameHTa TamoxeHHoro cot3a «O 6e3onacHOCTM MaLUMH U 0b6o-
pyaoBaHus» TP TC 010/2011

MyHKT TPpe6oBaHun TP TC 010/2011

MNMyHkT PyKkoBoacTBa

Ctatba 4, n.8, nepeyncnexHune 1 n.2.1-2.4
CrtaTtbs 4, n.8, nepeyncnexme 2 n. 3.1-3.2
Ctatba 4, n.8, nepeyncnerHue 4 nvy
CrtaTtbs 4, n.8, nepeuyncneHme 5 n. 8
Ctatba 4, n.8, nepeuncnenune 7 no
CrtaTtbs 4, n.8, nepevncrnexve 8, Ctatbsa 5, n.18 n. 12
CrtaTtbs 4, n.8, nepeuncnexme 9 n. 11
CraTtbsa 5, n.8 n.2.2-2.6
CraTtba 5, n.12 nb
CrtaTtba 5, n.13 n. 6
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