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1. OBLME RONOKEHMA

1.1 Hacrosume Texnudeckwe YCA0BMA  ONPEAENRIOT OCHOBHLIC TpeboBakua K
W3TOTOBAEHNIO, UCTILITAHWIO M nocTaske Tpy6, AeTanen TpyBONpOBOAONE U MaTepHanos C
yuetom Tpebosanui “flpaBun  YCTPOMCTBA W IKCIIYATaUMM  TEXHONOIUHECKUX
Tpy6onposogos» N503-585-03 Poccuiickoi Penepaumm.

1.2 TexHuueckue YCAOBWR  PACNpOCTPAHAIOTCA  Ha  TMPOSKTMPYEMDBIE, BHOBb
M3rOTaBNMBAEMbIE M MOAEPHU3NPYEMbIE CTalbHbIE TEXHONOMMHECKNE Tpybonposogpl,
npegHasHaueHHble ANA TPaHCNOPTUPOBAHNWA rasooBpasHblx, NAPoOBPA3HBIX U MUAKKX
cpep, B AManasoHe OT OCTaTO4MHOTO AaBNeHWA (Bakyyma) 0.001 MIa {0.01 xrc/cm2) po
ycnosHoro aasnexus 320 Mila {3200 krc/cm?2) u pabounx TemnepaTyp OT MUHYC 196 po
700 rpaaycoB Lienscust 1 SKCNAYATUPYIOWMXCA Ha ONacHbIX NPOV3BOACTBEHHbIX OBbeKTax.

1.3 3a pacueTHyl0 OTPULATENbHYIO TemrepaTypy BO3AYX3 U MUHWMAJIBHYIO PacHeTHylo
TemnepaTypy MeTasna npu  Bbibope maTepmancs u uspennin  TpybonposBoAaos,
PACNONOKEHHBIX Ha OTKPLITOM BO3/lyXe WM B OTANANBAEMbIX NOMEUIEHUAX, NPUHUMAETCH:

CpepHan Temnepatypa Hanbonee XONOMAHON NATMAHEBKM paioHa C obecnevyeHHOCTbIo

0.92, echn pabouas Temnepatypa crerky TpybONpoBOAa, HaxoAAWErOCa N0, AaBAeHUeM
WA BAKYYMOM, NONOKWUTENBHARA;

ABCOMIOTHAA MMHUMANbHAR TEMAEPaTypa A3HHOIO paiioHa, ecam pabouaa Temnepartypa
creHKy TpyBONpoBOAA, HAXOAAWEroca nof, AABAEHWEM MAW BAKYYMOM, MOMET C(TaTb
OTpMUaTENbHOM OT BO3AEHACTBNA OKPYKAIOULETD BO3AYXA.

1.4 [lnn NOATBEPKACHWA XNAAOCTOMKOCTM NPU HM3KUX Temneparypax, npumeHsemble
maTepuantl AONKHbI BbiTh MCTILITaHbI Ha YA3pHYIO BA3KOCTL no metogy lapnmn npw
MWHMMaNEHO! pacdeTHOW Temnepatype meTanna - He MeHee KCU=30 [xfcm2 (3
Krc*m/cm? AN yrAepoAncTbIX U HU3KOAETNPOBAHHBIX crahed.

1.5 [N NOATBEPIKAEHMA KAuectsa CIPYKTYPbl METAanaa, npumeHaembie marepuarnb
MCTLITHIBAIOTCA HA YAAPHYIO BAZKOCTb NPU NOAOKUTE/NbHbIX Temneparypax, 0ObHO NpwH
temnepatype 20 rpaa. Llenbcua. Ech HeT cneuuanbHbIX TpeBoBaHUit CO CTOPOHDI
HedTexMmnpoekTa, MeTOANKY MCMILITAHKWI W 3HAYeHMe BHEPruv fnpu UCHbiTaHuK Ha
yZAAPHYIO BA3KOCTb ONPE/RAAET USrOToBNTENb J/IeMEHTa Tpybonposoaos.

KarotoBAeHKUE, NCTTbITAHUE K

nocTaBka TpyD, AeTanei AMM-03-TY-006
myvEonDoROJCE M MaTeonanos 4

nner § Yam.
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2

2.0 TEXHONOIWYECKUE TPYS0ONPOBOAb! C AAB/IEHMEM (N0 PN 100 KI'C/CM2 U3b BKJ1.)

Tpybbl, AeTaan TPyOONPOBOAOE M MaTepuanbl, NpUMeHaembie AJIA TEXHONOTUYLCHRMX
tpy6onposogos ¢ Aasnexuem (go PN 100 Kkrc/em’ 3B BKA.), NO KA4ecTsy, TEXHUYECKON
XapaKTepruCTUKE U marepuanam Ao/bkHel OTBedaTh TpeboBaHMAM 3aMpoca Ha TeXHMYecKkoe
npegnoxaeqve (3TM) / TexHuueckoi uactu 3akasa (T4Y3), cTaHAapTam, YKasaHHbiM B
cneunUKauUaX MaTepranos, BXOAAIUMX B 3TM/TY3 1 HacTOALMM TEXHUURCKUM YCAOBHAM.

2.1 TPYbbI

2.1.1 CopTtameHT, marepuan, obbem WCNbITaHKA matepuana Tpyb M obbem ucabiTaHKin
Tpy6 ACMKHBI COOTEETCTBOBATE CTAHAAPTAM, YKa3aHHLIM B crieundMKalMum Ha maTepuanbl
HedrexumnpoekTa n TpeboBaHUAM HACTOALMX TEXHUHECKUX YyCNoBUH.

2.1.2 Ona TexHonordyeckux Tpy6ORPOBOALB, KaK [PAaBWNO, AOMKHBI NPUMEHATLCA
6ecluosHbie ropayefedopmnpoBaHHbie W X0n0AHOAedOPMUPOBaHHbIe TPYObI.

2.1.2.1 JlonyckaeTcs NPUMEHATb INEKTPoCBapHble Tpybbl ANA YCAOBHbBIX AMAMETPOB CBbllIe
DN4OO, ecin 9TO YKa3aHo B cneunduKaumu Ha matepuanb Hedrexmmnpoekta. CsapHble
Tpy6ut caviwe DN40D AonyCTUMO NPUMEHATL NPH YCNIOBMU BbINONAHEHUA TepmoobpaboTkhm,
100% KOHTPONA NPOACNbHLIX CBAPHLIX WBOB, (PU  NONQKWUTENbHDIX pesynsraTtax

MEXAHUYECKMK MCNbITaHWIA 06pa3yuoB N3 CBApPHbIX coeauHennii B noaHom obbeme, B TOM
UNCAe MCAbITaHMI Ha 3armb 1 NCNBITAHUA Ha YAAPHYIO BAIKOCTb.

2.1.2.2 JlonycKaeTcA NPUMEHATb B KadecTse Tpy6 06euaitku, N3roToBAGHHDBIE N3 IMCTOBON
cranu B COOTBETCTBMW C TIpaBMAamm yCTpoicTea u 6e3onacHoi 3KcayaTaunu CoCynos,
paGoTalowux Nog AasNeHUem, Ha yCrosHoe Aasnenvie A0 PN25 Krc/om’. MpymeneHue
obewaek AOMYCTMMO, €CANM 3TO YRa3aHo B cneunduKaUnax MMM ONPOCHBIX NUCTax
Hedrexumnpoexra # NpefoCTasneHbl  CKU3bi obeuaex, a TaKkke Heobxoaumeble
TpefoBaHmMs NO KOHTPOAIO 1 UCTIbITAHNAM MaTephana 1 H3AeNUi.

2.1.3 BecwosHbte TpyObi, WBIOTOBAEHHBbIE W3 CAWTKE, AONYCKAETCR NPUMEHATL NpW

YCIOBUM NPOBESEHNA UX KOHTPONA METOAOM ynbTpa3ByKoBol AedekTockonyn B obbeme
100% 1o BCEH TOBEPXHOCTH.

2.1.4 nexTpocsapHbie TpyDbl, KORTAKTUPYIOLIME CO Cpenoii, Bbi3biBAIOLLEN KOPPOSUOHHOE
PaCcTPECKMBAHNE META/INA, HE3ABUCUMO OT [BAEHNA Y TONLMHLI CTEHKW AOMKHBI BbiTh B
TepMoOBPaBOTaHHOM COCTORHNM, 3 UX CBAPHDIE WBLI PABHONPOUHBI OCHOBHOMY MeTanny u

noABeprHyTel 100 %- HOMY KOHTPO/KD Hepaspywalouwmmy Metodami {ynbTpa3ByKoBDH
KOHTPOAbL WA Pagnorpadnueckmni KOHTPOANb).

2.1.5 Tpyba wus peyxpasHod craam ASTM A 7930 2205 UNS S32205 pomKHa
COOTBETCTBORATh Bcem TpeBoBaHMAM TEXHUHECKMX YCnoBui nuensnapa Chevron Lummus

;;' Giobal LLC NeCPM-SU-5011 «BcnomorarenbHble maTepnanst 1 NpOU3BOACTBEHHDIS
3 Tpebogannnan K AByxda3HoNA HepiKaBeoLen cTanuy.
2
o
Kpome TOTO NpoOU3BOAUTEND LOSIKEH 6biTh yTBEpHKAeH auueHsnapom Chevron Lummus
Global LLC. OcHOBaHMEM ANA YTBEKAEHUA ADAMHHBI bbITo:
a 3. OnycaHue ONbiTa NPOM3BOANTENR, NPEACTABNEHHOS NULEH3NapY.
£
o
o
> b. OueHKa AvueHsvapom o6pasua CBapHOrO  COEAMHEHWA, NPEeACTaB/IeHHOTO
5 npoussoguTenem. OueHka JAOMKHA BKNOUATL ONPejeneHne  MUKpoTBepAocTM W
= NCCARNOBAHUE MUKPOCTPYKTYPbI.
3
s WaroTosAeHKE, UCTbITaHKE U finer | vam.
g rioctaska Tpyb, getanei AMM-03-TY-006
X
1pvEONDORCAQE W MATEDNII0E >
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7.1.6 CsapHble Tpybol w3 pByxdasHOW cTanu 2205 UNS 532205 ponyckaiorea K
NPUMEHERMIO NPU YTIOBMM, YTO CBApHbIE COEANHEHNA BLIMONHEHBI C MCNOMIB30OBAHUEM
APUCAZOYHOTO MATepuana, TO eCTb CBApKA aBTOTEHOM He ponycxkaevca. lMocne cBapky

WBOB NO BCel ANnHe, Tpyba foMKHA NPONTUA TEPMUHECKYIO obpaboTKy 8 COOTBETCTEMM C
ASTM A790 ¢ nocheayioweit 3akankon B BOAe.

2.2 NETANU TPYEONPOBOAOB.

2.2.1 CopTameHT, marephan, obbem MChbITaHui matepuana gevane# Tpybonposogoe u
ofbemM WCALITaHut  feTaneii TpyGonpoBOAOB [O/KHbLI COOTBETCTBOBATL  CTaHAAPTaM,

YKa3aHHbIM B cneumnduKauMK  Ha marepuaibi Hedrexvmnpoekta u TpebosaHuAM
HACTOALMX TEXHUUECKNX YCAOBMIA.

2.2.2 Hetanm Tpyb6onpoBOAOB CheAyeT W3roTaBavBats U3 CTanbHbiX OECUWOBHLIX M
MPAMOLLOBHBIX CBAPHBIX TPYDB MAW IMCTOBOTO NPOKATA.

2.2.3 [letanys TpyBONPOBOA0S AN CPeJ, BbI3LIBAIOWMX KOPPO3NOHHDE pacTpecKkUBaHue,

HE33BUCMO OT KOHCTPYKUMM, MapKy MeTansna K TeXHONOTUW M3TOTOBNEHUA, NOAAENKAT
TepmoobpaboTtke.

2.2.4 Csapuble cOeaWHeHMA petaneit Tpybonposoaos AOMKHBL NOABEPraThes 100%
paguorpaduieckomy MK Y/ibTPA3BYKOBOMY KOHTPOO.

2.2.5 Czaapennbse 13 Tpy6 TPOWHWKM AOTYCKAETCA NPUMEHATD NPU AaB/eHUN Ao PN100
wrefom’,

2.2.6 OTBOAbI CBAPHbIE CEKLWOHHBIE C YCNGBHBIM NPOXOA0M DN150 — DNAOD ponycraeTca
fIPUMEHATL NPY A3BAEHWN A0 PN&3 KI’C/CMZ.

2.2.7 OTBO,m:I‘ CBApHLIE CEKUMUOHHbIE C YCNOBHLIM - NPOXOAOM DN500 - DN1400
AOTNYCKAETCA NPUMEHATL NPU A3BNEHKM AO PN25 urc/cmz.

2.2.8 [LNA W3rOTOBAGHNA CBAPHBIX CEKLMOHHBIX OTBOAOB HE AONYCKAGTCA NPUMEHEHNE
3NeKTPOCBaPHLIX TPYD CO CAUPanbHBIM WBOM.

2.2.9 Tpy M3rOTOB/MEHWA CBAPHBIX CEKUMOHHBIX OTBOACE OT DN4GO u Bhilwe chenyer
NPOBOANTL NOABAPKY KOPHA WBA N3HYTPW.

2.2.10 CsapHble Nepexofbl C YCAOBHbLIM MPOXOA0M DN250 - DNADGD pgonycxaertca
NpMMEHATH NpK AaBnexnn 10 PN4D KI’C/CMZ.

2.2.11 CpapHble flepexofibl € YCNOBHbLIM NPOXOAOM DN500 — DN1400 ponycxaercs
NPYUMEHRATL TIPK A3BIeHNN 40 PN25 KI’C/CMZ.

2.2.12 JlenectkoBble Nepexofpl C YCAOBHbLIM npoxoaom DN100 - DN500 ponyckaetca
NPUMEHATL Npu [3BAEHUK A0 PN16 krefcm. He ponyckaerca NpUMEHATh NenecTRoBble
nepexoabl ANA CKUKEHHbIX YINEBOA0POAHBIX Ta308 U BELIECTB € TOKCHMHBLIM ACHCTBHEM.

Nocne W3TOTOBAEHUA NENECTHOBbIe nepexoayl cnepyet NOABEPTHYTL
BBHICOKOTEMMEPATYPHOMY OTRYCKY.

7.2.13 CBapeHHbie U3 TpyD KPeCTOBWHbI [LONYCKAETCA NPUMEHATL HA Tpybonposogax 13
YrNepoAuCTbIX cTanei npu paboueit Temnepartype He Bbille 250 rpap, Lienbcusn.

2.2.14 KpecToBuHb!, CBAPEHHbIE U3 DNEKTPOCBAPHbIX Tpy6, AONYCKAeTCA NPUMEHATD NpH
pasnenun He 6onee PN16 krc/cm™. Tlpu 5TOM OHW AO/KKDL BLiTh M3roToBAEHBI U3 TPYD,
PEKOMERAYEMbIX AN7 IPUMEHEHNA DU AaBNeHUM He meHee PN25 kre/cm’.

2.2.15 KpecroBWHbl, CBApEHHbIE M3 peclioBHbIX TpyD, AONYCKAETCA NPUMEHATH NpW

W3roToBneHKe, HCNbiITaHKe K

nocrasa Tpy6, aetaneit ' AMM-03-TY-006
TovEOoNpOBOA0E M IMaTeDUanos 6

Nuer 1 Yam.
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P
naenenun He Bonee PN25 krc/cm®. Fipu 3Tom OHK Zo/kHbI BbiTh W3TOTOBEHDbI 13 TpY6,
PEKOMERYEMBIX ANA NPUMEHEHWS NIPY AaB/iEHUN He meHee PN4D KI”C/CMZ.

2.2.16 [lna TexHonorMdeckux TpybomposojoB criedyeT NPUMEHATh, Kak NPasuio,
KPYTOM30THYTbIE OTBOABY, M3TOTOBNASHHBIE U3 HECWOBHBIX M NPAMOILOBHbIX CBapHbIX TPYD
METOZOM ropauell TAMNOBKY M NPOTAXKKM, THYTHIE W LITaMITOCBaPHLIE OTBOAbI.

2.2.17 CeapHble $UTUHTH W3 asyxdasHoi craan 2205 UNS 532205 ponyckawotes K
NPUMEHEHWIO FPY YCNOBWW, YTO CBApHBIE COBAMHEHNA BBITIONAHEHb!l C MCNONb30BaHMEM
RPWCaA0MHOFO MaTepuana, 1o ectb cBapKa asToreHom He ppnyckaetcd. loche cBapku
WEBOB RO BCEW ANWHE, BKIIOHAR ONepauyun NO PeMOHTY CBApHbLIX coeguHeHun, GUTHHIN

AO/MKHB NPOATH TEPMUYECKYIO o6paboTry B coorsercTBUM ¢ ASTM A790 ¢ nocneaytowen
3aKa/Ko# B BOAE.

2.2.18 Warotosutenn Tpyb M GMTUHIOB A0MKHBI NPU NOCTaBke NPEAOCTaBUTL onucaHue
npoLUeAypbl CBAPKY, BKIIOUAA PEXMMbI NOACIPEBa Nepes, cBapKoit M Tepmoobpabotku

nocne ceapku. JlomkHbl BbiTe yKazaHbt MapKu ¥ TMNbI HeoBXoAUMbIX  CBAPOYHbIX
MaTepHanos.

B nacnopT Ha TpyBbl 1 GUTHHIM AO/MKHD) BXOAKTL TEXHONOFUA CBADKN Welding procedure

specification (WPS) u aTTectauna TexHONOMK CBapKU Procedure Qualification Record
(PQR).

2.3 ®JIAHLbI U 3ATAYIUKUA.

2.3.1 MaTepuan, 06beM UCAbITAHWUA maTepuana dnaHues 1 3araywer n 06bem MCbITAHKA
bnanues U 3araylwex  AOMKHLI  COOTBETCTBOBATH cTaHgapTam, YKasaHHbiM B

cneunduKkauK  Ha  MaTepuanbl  Hegrexumnpoekta  w TpeboBaHuaM  HacToAWMX
TEXHUYECKUX YCIOBUI.

2.3.2 [lna Tpy6onposofos, paboTalouix npu yCAOBHOM AaBNeHUM CBbile PN25 urc/cm2
HE3aBUCMMO OT TEMMepaTypbl, a Takke gna Tpybonposopos c paboueit Temnepatypoi

cebiwe 300 rpag. Llenscvs HesaBucmo OT A3B/IeHUA A0MKHLL NPUMEHATHCA $naHyb
NpWBapHble B CTbIK.

2.3.3 dnanibl NPUBAPHbIE BCTbIK AOMKHB! H3TOTaBAUBATLCA U3 MOKOBOK.

2.3.4 TemnepaTypHbie Npeaesbl NPHUMEHEHRNUA MaTepuanos dbnaHueBbIX 3arnyllex Kan

sarfylieK, YCTaHaBAMBAEMbIX Mexay GnaHuamyu, Ccnedyer nNpuHMMaTe C y4eTom
TEMNEpaTYpHbIX PeAenoB NPUMEHEHNA GNaHLEB.

2.4 KPENEXHDIE AETANIN.

2.4.1 CopTameHT, marepnan, obbem UCTbITaHWik MaTepyasna Kpenexa TpybonpoBOJCE U
ofbLeM MCTIbITaHWi  Kpenesa TpyBonpoBonos A0/MKHBE COOTBETCTEOBATL  CTRHAIPTAM,

yKasaHHbIm 8 cnenuduKal i HedtexnmrpoexTa 1 TpebOBaHNAM HACTOALMX TEXHUHECKUX
YCNOBWIA.

2.4.2 Tlpn U3TOTOBNEHUN WINKNEK, GONTOB W raek, TREPAOCTL WAKNEK AOMKHA ObiTh Bhile
TBEPLOCTH FaEK HE MEHEE, YeM Ha 20- 25 HB.

2.4.3 [lns coepnheHns GAaHUes Npy Temneparype CBbille 300 rpaa. Henbcua n Hnxe
mutiyc 40 rpag,. Llenscns, He3aBUCMO OT AaBARHNA CNeAYeT NPUMEHATD LLHNWABKA.

2.4.4 He nONYCKAeTCA U3TOTaB/MBATbL KDENeXHble feTann u3 KMTALLER, NONYCROKORHON,
GeccemepOBCKON M aBTOMATHON cTaned.

2.4.5 MaTepuan 3aroTOBOK WM FOTOBbIE KPENEXHbBE W3NRMMA M3 KAUECTBEHHbIX

V3roToBABKHHYE, UCAbITAHNE U

nocraBka Tpy6, aeTanen AMM-03-TY-006
TovBONDOBEOACE Y MATEDUAROE 7

Jiuer § Wsm.
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ITOT AOKYMEHT ABARETCA COBCTBERHOCTLIO

623 aro cornacma

¥ HE NOONSHKT KOTMPOBAHHIO H pacnpocTPaHe

HEGTEXMMNPOEKT
NEFTECHIMPROEKT

TEXHUYECKWE YCNIOBUA
JOB SPECIFICATION

TY
5

AOMKHB! BbiT Tepmoobpabotanst.

HAKaTKK He J0oNYyCKaeTCA.

YIAEPOANCTbIX, 8 TaKwe TEI'IHOVCTO;I‘IMBMX M KaponNpoyHbiX NeTMPOBAHHBLIX cranei

[lAn KpenexHbiX Aeranen, NPUMERAEMbIX Npu A3asAeRun Ao PN16 wrc/cm2 v pabouei
Temnepatype 8o 200 rpaa. Lieascuna, a Takie KpenemHbIX AeTanei U3 yrnepoancToin cranm
c pesbboit puamerpom Ao 48 mm TepmoobpaboTKy AONYCKALTCA He IPOBOAUTD.

2.4.6 B cayyae NDUMEHEBHWA KpEnexHbix AeTanedi U3 CTanu ayCTeHNTHOTO KAacca npw
paboueit Temneparype cpegbl cebitse 500 rpag. Lienbcus W3roTos/ATh pe3bby metoaom
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@ MaroTosnenne, UCbiITaHKUE U fner | vam.
_g flocraska Tpyb, AeTanen AMM-03-TY-006

ToVEONDORCA0E MMATERHMAN0E 8
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"HEDTEXMMNPOEKT"

Gaz ero carnacua

HEGTEXUMIPOEKT
NEFTECHIMPROEKT

TEXHUYECKWE YCNIOBUA
JOB SPECIFICATION

IS

2.5 OEBEM KOHTPOSA SAEMEHTOB TPYBOTIPOBOAOB (A0 PN10D KIrc/CM2 U3b. BKAN.).

Tabanuya 1 O6bem KOHTPO/IA INEeMEHTOB Tpybonposogos ¢ aasnennem (Ao PN 100 krc/cm?2 m3b Bra.).

2
=
X
Q
X
m
2 a
g8
o Bug mepon # no
5 Ne Marephuanbl u A MEpONpUATY JoxymenT OBLeM ROHTPONS
g 3HEMEHTH KOHTPO/K # MENLITAHUSEM
E E i Tepmmieckaa obpaboTra:
o = -
2 z 2 39KANKA Ha TEEPAbIA PacTeop 100% Rns HepMKABEIOUMX CTaned
53 AYCTEHHTHOID WIACCR
E 3 100% YrAEpOSMCTLIX CTaned
H § 3 BLICOKWI OTNYCK, OAR CHATUA HANpRXerHi {nprmenenne NACE MRO103-
; © 2003)
g £ 4 TepmoobpaboTka cBapHLIX WBOB 100% cBapHbx TpY6
- 100"
S é Tepmuyeckan obpabaria no ASTM A790 ¢ nocheayioweh % cBapHLIX TPY6 U3
E 5 > 33HAAKON B BOAE ABYrbazHofR cranh 2205 UNS
2 x 532205
o= & fposepKa MaprHpoBKY " . 100%
7 [Iposepra HAPYMHATD AMAMETPA W TON UNHL! CTEHKH c:;:“e£:"°er'“ 100%
Ka
o Ba 5
8 ponepxa xmv.nqecrj 0 GoCTa 3.1 EN10204-2004 100%
9 Mexaun4eckue CBORCTBA MeTa//ia, BRAIYART
10 TemnePaTypy MCABLTIHHR MEXaHHHYECKUX EBOACTB 2 TpyBa 0T mapTun
fIpefeN NPOMHOCT HA Paspus, Mila (krcfcm2). tna craneid
11 na 2.35Cr-1.0Mo npegen npouHocTH Aonmer 5uiTs He 2 1py0Bol OT napTuM
Honee 7030 krcfcm2.
YENOBHOTC WA GUINUBLKOTO TIpeAESa TekyuecTy, Mia
12 —— 2 Tpybbl OT naprmsm
13 OTHOCUTE/ALHOND YAAMHEHHA, % 2 TpyBei 0T Napriu
14 OTHOCHTENLHOIO CyMeHna, % 2 Tpybb1 OT napTHK
KoahdnuneHTa «l», onpegensemoro, vax (SHMn) x {P+5n}
5 x 10", KoaddnumenTa «J», gomuen Bbite He Goaee 120. 2Tpy6s o7 naprim
Akt
16 WENBITAHNA CBAPHBY 308 pagnorpapuyecknx | 100% ceapHx Tpy6
MCNLITAHKA
KOHTpONS NOSEPXHOCTH HEPAZPYLIAKLLMM AT KOHTPOAR 2 TpyBos 0T NapTAK AR
17 HEPAZPYLIAAUMM GecwosHeix TPy n3 avroi
Tpybut meTaAoM MeToa0M 3a70TOBKU
VCHLITAHIA NPOBHLIM IMADASMHECHIM SEBAEHUEM,
YXa3aHHLIM & HOPMATHBHO-TEXHWYELKOH AOKYMEHTaLlk ART
18 Ha Tpybel. Beauunsa npobHOID AFENSHHA NPMHUMAETCA rmapocTaThueckoro | 100%
E HE MEHEee 3HaYeRHn onpeaeneHHoro n.21.1 ASTM A530 KHCIEbITAHWUA
wan n.22.2.1 ASTM A993.
MCRLITAHMA B2 YAaPHYIC BAZHOCT Ha 3-x ofpasuax. AR
CSapHbIX TPYS, 33MEPL! YARPHOR BAKCCTH A0/BKHB AKT HCREITBHMA Ha
19 o = 2 TpyBEd 0T N2apTHR
BLILONHATLER B 3-X 30HAX ~ OCHOBHOA METa/N, CBAPHOA YAAPHYKO BAIKOCTH
1W0B, 30H2 TEPMHYECKOTO BAWAHMA.
Samep TaepADCTY. JLhA CBAPHEIX TRYD 3aMEPhI TBEPACCTH
DOMHHBI BLINOAHATLCA SCErd & 3-X 30HAXT OCHOBHOR
o METAA, CBIPHO (OB, 30Ha TEPMAURCROTO BAUAHWUA.
25 BeRMYMAA TBEPRAOCTH KOHFPONMPYETCH RO HOPMATHBHO-
B TEXHMYECHOR ADKYMEHTBLKH W3IOTOBHTEAA.
§ Linn craneid Twna 2.25Cr-1.0M0 TBepACCTb HE A0NHHA
@ 20 npesbiwatk HB225. AKT MCRBITAHKUA Ha 2 tpy6ul OT napTu € o6oux
Dnr GecliOBHLIX YINepoancTeX Tpyh 3amep TBEpAOCTH TBEPAOCTL HOHLOB TRyE e
OCYILECTEARETCA B CAYYaR TPEBOBaHNA BRINO/IHEHNR
Hopmut NACE MRO103-2003 @ yerosusx KOPPOSMOHHOTO
o PACTPECKMBANRNA B NPMCYTCTBKK BAAHOro H2S (veepACYb
E He ZOMKHE npeBbitaTs HRC22). TpeGoBanne nensiranni
'3 [BORKAC Bbith YIA33HO B CIRLMGHKELMM
r§ Hedrexumnpoeia.
= n N AKT MCTILITEHWA Ha 2 TpyObl OT APTHA TOALKD S1A
3a71b CBApHLIX TPYE
MCHbITaHUA HAa MEAKPHCTRANNTHYIO xoppoamio MKK. AT MCTbITaHMI Ha P
22 TpebosaHne HCNBLTARAA A0AMNE Dbt YKazaHO 8 MKK " TRYURI OF RapTin 'M__H
. cneuudrkanyk HedtexumnpoekTa. HepiaBeralnx cranem
3
B
g WNarotoBnexnue, NCNbITaHne 1 Fimer | Yiam.
g nocrasKa Tpyb, getanehn AMM-03-TY-006 .
= 1
1pYvOONDCRQAOE M MATERKANOER
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3 HEDSTEXMMITPOEKT TEXHWYECKKUE YCNOBWA TY
9
o= NEFTECHIMPROEKT JOB SPECIFICATION JS
frigs]
O o m
=5 rNe Matepnanbi 1 Bug meponpuaTid 6O DoKYMEHT Ofvem KoHTROAA
=z 3 2AEMEHTbE KOHTROMO K HCTIKTAHHAM
= 2 | ey e T
N e 23 Tepmuieckas obpaboTka:
- = -
8 I 4 S —— 100% ANA HEPHABEIGLLHY CTaAeH
_% B 24 33KBNKA H3 TERRAL PACTE0P FYCTEHWMTHOIO KNacca
° te 100% yrABPOBHCTLIX CTanek
I é_ 25 BLICOKWH OTIYCK, AR CHATMA HANPAIKEHKHA {npsimenenne NACE MRO103-
% g 2003}
E ‘;‘ 26 TepmooSpaboTia CBAPHLIX WBCE 100% ceapHLx Tpyd
@ 2
" E repmueckan obpaborsa no ASTMA730 ¢ nochegyoueR 100% csapr:mx TPY6 w3
¢ 5 27 saKkankofi B BOAE abyxdaznoh craam 2205 UNS
o
53 $32205
b a
2 E 28 Fposepka mapKHDOBKY 160%
S % 29 fipoBepKa pa3mMepos 100%
=
T = {lpoBEpKa XMMHYBEROrD COCTARa VHCNeKINOHABIR
2 z Ana cranw 1.25Cr-0.5Mo cogepmatne dochopa u onosa e
£ N cepruduKar 2 NOKOBXM QT IAPTHH
Fzafliao AOAKHO BbIT:
ge Onoso He bonee 0.015 % sec. 3.1 EN10204-2004
5 2 tocdop ne Gonee 0,012 % sec.
m = 31 Mexauuqeckne cBoRCIBa METANNA, BKAOHAR!
32 TeMAEPaTYDY MCNLITAHWA MEXBHNYECKUX CBDACYB 2 OROBHHK OT NAPTWA
npeaen NPCYHOCTH Ha PaspLIs, Mila (krcfem2). fina cTaneit
33 na 2.25Cr-1.0Mo npenen NpouHocT foames Gums He Z NOXOBXM OT APTHH
Bonee 7030 krefem.
VCIOBHOTO HIEH PU3MHECKOFD NPRALSA TRKYHECTH, MTta 2 oK "
34 (xrc/t:MZ} CBKM DY N2PTHI
35 OTHOCKHTEALHOFO YATHHERMA, % 2 AGHOBKM OT NAPTHK
36 OTHDCMTEALHOTD CymeHws, % 2 NOKOBKW OT NapPTHH
KoadduuyeHTa wln, ONpeaeniemors, Hak {Si+Mn) x (P+Sn)
Noxoekn 2
38 ° x 10°. Koadpuuuena ab», aomwen btk ve Gones 120. MIDKOBKA OT AAPTHM
- AKT NpOBEAEHK Ka
39 YALTPAIBYROBOR HOKTPONE POBEASRHA DA NIOKOBKE AUAMETROM 32
KOHTPOAR mm 1 Bonea
BoiSopoyHo, B mecTax, rae
0 MarHUTONOPOLIKOBbIR KOHTROAR HAK AKT NPOBELAEHHA BHELEHHMM OCMOTPOM TPYAHO
KAnWANAPHLIA KOHTPONL KOHTpOAA ONPEAEAKTD ARGEKTS, 3 TAKKE B
MECTax HCnpaBne M AederTos
AKT UCNBITAHKMA HA
41 MCRBITaHAA H3 YAAPHYO BAIKOCTL HA 3-X obpasuax 2 NOKOBKK OT NBPTHHA
YAAPHYKI BAZKOCTH
MCNBITAHKA TBEpROcTH. BaanuvHa ToepascTH
KOHTPONMPYETCA NO HOPMATHBHO-TEXHMUYECKON
AOKYMEHTaUHK H3FOTOBHTENR.
LnA cranei Twna 2.25Cr-1.0Mo TBepAOCTb He A0MKHA
npeabswars HB225.
2 DNA yIAEPOSMCTEIX CTaneid 33mep TBEPADCTH Axr3amepa 100%
OCYLECTBAALTCA B CAYy4ae Tpefosatus BLIBOAHERNA TBERA0CTH
nopmel NACE MRO103-2003 8 yCnGBHAX KOPPOINCHHOTD
PaCIPRCKMBANMA B NPUCYTCTBNH BAAMHOMD H25 (reepaocTs
We fomKHa npessiwar: HRC22). TpeSosanke WCTILITANKA
A0MKHO BT YKA3ZHO 8 cneumduRaumn
2 HedTexumipoekTa,
g‘ WCBITAHMA HA MEKKPHCTRAANTHYIO KOppo3uio MEK. -
3 - AKT NCNBITaHKA Ha
s A3 Tpe6osarHe HENLITAHHA J0NHHO BuiTb yKa3aHO B MKH 2 NOKDBXM OT NAPTHH
3 cneyndrxausn HedTexMMNpoerTa.
o
44 3 {ipobepra MapKKpOBKH WHCAEXUMOHHBIA
RENTPOAS, ceprdimKaT 100%
45 CBAPOYHAH NposepKa XHMUIECKOTO COCTaBa 3.1 EN10204-2004
HPOBD::KI:" VICRLITRHWA Ha MEMKPUCTANAMTHYIO Kopposuio MEK. AkT METbITAH Ha 1
a 46 ;:sapz b TpeboBanne nEnbITaHHA A0KHO BLIT YKa3aHD B MK: TBITAHMH H 1:‘3‘“‘3 3ACKTROADE OT NApTH
E e cneuuduraupn Hedrexumnpoekra. OTGK RPOBO/IOKH OT NapTHH
’g a7 NpoBepKa MaprUPOBKK VHCNEKUMOHHBIA
= ceprwuxar 100%
3 43 NpoKrABHKA NpoBepKa XMMUYECKOD COCTABa 3.1 EN10204-2004
= (hanuessie
MensITaHMs Ha MEMKPHCTAAAKTHYIC Koppoaio MKK, " -
METANNWHECKHE - AKT MCNBITAHWA Ha | [IAA maveprana cAHon
49 TpebosaHre NCNLTAHKE A0MHHD BbITh YH232HO B MKK
cneuvdmKatnm HedrexnmnpoerTa. NPaKAAAKK OT NapTHi
%
'25:, MaroToBAEHNE, UCbITaHME W Avcr § vam.
g nocTaska Tpyb, peTanen AMM-03-TY-C06 o
=
ToVRONNOROACE M MATEDUAN0R
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+nvBONDOROACE M MBTEDWMIN0E

s HE®STEXWUMAPOEKT TEXHUYECKUE YCROBUA Y
£ § NEFTECHIMPROEKT JOB SPECIFICATION IS
Q
S s -
2] N2 MaTepyanbt 4 By MEPONPHATHA no [ioKkymeHT OB bem KOHTPOR
29 INEMERTHL KOHTPOAKE W HCTBITRHUAM
% E 50 Tepmuuerkan obpaborra.
:9: é 51 3aKafiKa Ha TREpAbIA pacTsop 100% A HepxaBelOUKK CTaneh
I E 2YCTEHWTHOTD R/iacta
-% @ 100% YraepoaucTeIX cTaneR
g §_ 52 BLICORNRA GTNYCK, ANA CHATWA HARPAREHNH {npumerenne NACE MR0103-
28 2003)
PE’ = 53 TepmooOpaboTia cBapHbIX Weos 100% C83PHbLIX HHTVHIDS
'3 % Tepmuueckan obpadorka no ASTM A7SD © nocneaylowen 100% caapuimx Gurunros u3
=8 54 3aKaNKOMA B BOgE AByxHasHOH Crann 2205 UNS
58 532205
=N B TPOBEPKE MIPKHPOBKH 100%
E % 56 flpoBEPKa HAPYIKHOID AMAMETPa K TOALMHL] CTEHKK MHCeRYNOHHBIR 100%
S § 57 Mposepha 0BANLHOLTY ceprribHKaT 100 % oTecgD8
g. % 58 MpoBEpKa XMMHYECKOID COCTABR 3.1 EN10204-2004 { 100%
g e 59 MexaHUJeckre cB0NCTEA MeTanna, BRMOYan:
5 ¥ &0 TemriepaTypy MCHbITaHME MEXaHHUECKHX CHORCTS 2 GUTUHTA OT NAPTHM
hox npe/En NPOHHOCTA a paspyse, MNa (krc/cm2). [lin cTaned
61 Tuna 2.25Cr-1.0MD Bpefen NpouHacTH ACNHER BbiTs He 2 hTMHTa OT DapTik
Gonee 7030 kre/em2.
62 r::ct/»z:t;;o WK PHIMHSCKOTO NPeSena TekysecTn, Mila 2 bHTHHFA OT NapTIM
63 OTHOCHTEALHOID YOAKRHEHHA, % 2 dutuna OF napruy
64 OTYHOCUTEALHOTD CYWeHHA, % 2 duThHra 0T AapTHH
Koaduupenra «i», on ennemMoroe, Kax {5i+Mn) x (P+5n
55 X loﬁkol;wn Lmeﬂ:m «2’::'1 fAoaneH BbiTh H‘E Eone)e 1(20. ) 2 umneira o naptum
56 Mcnbiranns CBapHbix mBes (papmorpadma uan AKF MCNSITaHKI 100% caaphibix dUTHHIOB
Apyrofi paBHOUEHHEIA tnocob)
2 duTrmra oT napTMu,
7 KoHTpONL NOBEPXHOCTH HEPaspYILAKOLWNM AKT KOHTPOAR W3TOTOBAEHHBLIX U3 BeClIoBHbIX
METOAOM Tpy6, NPM YCAOBHM MITOTOBARHAR
PP TRyl 13 AMTOH 38IOTOBKW
{(TpoFHmKH, WcnbmatMa npoBHbIM THADABAHYECKUM
68 nepexogs, A3BARHMEM, YHKA3EHHLIM B HOPWMATUBHO- AKT HCNBITAHKA 100%
OTBOAB N T.A) | texpmyecKod AOKYMEHTALMH HA DUTUHTH
MECABITRHAR Ha YA3PHYH0 BASKOCTL Ha 3-x obpa3uax. Ana
CEApHBIX DHTHHIOB, 3aMepbl HOMA BR3KOCTM AOMKHBE
89 s::onuaica B3-X SOHBK? o::::mﬁ meTann, c:;pnoﬁ AKT WenbrmarmA 2 purHnra OT NARTHH
WOB, 30HA TEPMHYECKOTO BARRRMA,
YcnbiTanss TREPAOCTH. AA% CRapHBIX GHTHHIOS 3amepbt
TEEPAOCTY ADAMHDI 8HINONHATLCA BCErga 8 3-x 30HAX:
OCHOBHOW METRL, C8aPHOT 1108, 30HA TEPMHUYELKETD
BAMAHWA, BenU4nHa TBEDAOCTH KOHTPOAKPYETCA NO
HD{JMETKBHD-TEKHW-IECKD;! ACKYMEHTAL WA W3TOTOBHUTRTA.
Dns craned mna 2.25Cr-1.0Mo T8epgocTs He A0MHHA
npessiares HB225,
10 AKT MCMIBITAHHA 2 huTHHR OF napTHK
[ina $rTnsros M3 SeCIoBHbIX YTEPOAMCTLIX TRYG 3amep
%_' TBEPACCTH OCYLIECTENAETLA B CAyyae Tpefopania
z BLInOAHEHMA HopMBt NACE MROL03-2003 8 yenoBusx
§ KOPROINOHHOIO PACTPECKMBIHUR B NPUCYTICTBIY BIANHOIO
= H2S {TBEpgDCTL He A0MKHA npesbIlaTs HRC22).
TpaBosaHie NENLITARMEA AOAKAO BulT YRAIAHO B
cretduralnn HedrexumnpoakTa.
n Masmepenie YRTP33BYKOBLIM METOAOM TONUMHBI CTRHRWE |, KoHTpOAS 2 ovs0:a s napTHs
o mecre ruba
§ 72 KoHTpoAb CRACKUIHOCTH METARAa B mecTe mba AKT KDHTDOAR 2 OT3043 M3 NapTHK
'g BLIGOPAYHD B MECTAX
£ 73 MarHuToONOPOLWKOBLEA MAK KANUNARPHLIA KORTPOAL AXT KCHTPOAR HECNPABIEHHA NOBSPXHOCTHLIX
2 peextos
74 Henbmmanma Ha 3arsb AKF UCNbITAHWA 2 GUTUHIA OT NAPTUH TONLHO ANA
CRARHLIX GUTHHIOB
MCRbIT2HUA Ha MEKKPUCTANAUTHYIO Kopposyio MEK. H
] 7 TpebosaHue chm:nﬁ ,qoan: ﬁhﬂ‘bp:KBBBHD 8 ART uLNBITaHUA i::::s;ﬁfuia::aﬁgﬁ "
3
g WU3roTOBNEHNE, NCNbITAHWE K Aver | vam,
;g nocraska Tpyb, petaneit AMM-03-TY-006

11
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Ges ero cornacua

"HEDTEXMMIIPOEKT"

1 Me TOANEKHT KGHMAPOBaHKIa ¥ PACTIPRCTHAHEHHKD

I70T ADKYMEHT ASARETCH COBCTRERHOCTLIO

HEGTEXUMNPOEKT TEXHUYECKME YCNOBHWA 12)
NEFTECHIMPROEKT JOB SPECIFICATION JS

3.0 TEXHONOIMMYECKME TPYEOMPOBO/ bl BbICOKOTO JIAB/IEHMA.

3.0.1 Tpybbi, peranu TpybompoBOACE W MaTepuanbi, npymedaemme  A0A
TexHonorudeckux TpybonpoBoADB BbICOKOTO AaBNeHUA {(cBbiwe PN 100 xic/cm2 n3b go
3200 xrc/cm2 136), NO KaYeCTBY, TEXHUMECKOR XAPAKTEPUCTUKE W MaTepranam AOMKHbI
oTeeuaTs TpeboBannAM 3aMpoca Ha TeXHUYECKOe NPEIOKAEHUE (3TN} / Texnuyeckon

yacTy 3akasa (TY3), cTaHAapTam, yKa3aHHbiM B cnieumndukaumuax, sxofAiumx 8 3TMN/TUY3 n
HACTORUIMM TEXHUHECKAM YCAOBNAM.

3.0.2 [Ona wsrotosaenna Tpyd u pevaneit TpybONpoBOAOB CARAYET TIPUMEHATH
CTaHAapTHLIE MaTepuanb U nonybabpukatol.

3.03 Kauecrso M csoiicTBa nonypabpukatos  AOMKHDI BbITs  NOATBEPXMAEHDb!
ceptduraTamm u COOTBETCTBYIOLRH MBpKUPOBKON.

3.0.4 WarotosuTens nonypabpukaTos [OMKEH OCYILECTBAATb KOHTPOAL XMMW4ECKOTO
cocraBa marepuana. B cepTudmMKar cnefyer BHOCUTL Pe3yNibTaTbl XUMMHECKOTO aHannag,

NOMYYEHHOTO HENOCPEACTBeHHO ANA nonybabprKaTa, UAK faHhble NO CepTMdUKaTy Ha
3arOTOBKY, MCTIONb3YEMYIO ANA U3FOTOBAEHHUS.

3.0.5 KouTtpoib MeEXaHU4HeCKHX csoiicTe noaydabpuKatos CAeAYET BbINOAHATE NyTEM
uCHbITaHUs Ha pacrsxkenune npu 20 rpaa. Henbcua © onpefenedMem BPEMEHHOro
CONPOTUBNEHWA  Pa3pbiBy,  YCAOBHOTO  Waw $uanueckoro  npegena  TEKy4ecTw,
OTHOCUTEJILHOTO YAJIMHEHUA, OTHOCUTENILHOTO CYXKEHUA, UCNLITAHKUA Ha YAIPHYIO BA3KOCTL.

3.0.6 [lnn noATBEPHACHUA KavecrBa CTPYKTYpbl meTania, npUumMmeHseMsle MaTepranbl
nosnydabpyKaTos A0KHLE UCTILITLIBATLCA HE  YAADHYIO BA3KoCTb Ha obpasyax ¢
koHueHTpaTopamu mna U(KCY) nan mna V(KCV) npu Temnepatype 20 rpaa. Lenbcus.

3.0.7 Ons nopTBERRAEHUA XNAJOCTOMKOTTY NPYU HU3KMX TeMnepatypax, NpUmeHaemble
matepuanbi JOMDKHGI 6bl1’;b MCMbITaHbl Ha YAApHYI BA3KOCTL no metoay Wapnn npw
MUHMMAaNbLHOM pacuevTHoW Temneparype meTanna - He MeHee KCU=30 [Dx/cm2 (3
krc*m/cm?) pAa YTNepoaMCTBIX Y HUSKONETUPOBAHHbIX cTaneit.

3.0.8 HopMHUPOBAHHBIE 3HAUEHWNA MEXIHUHECKKX CBOWUCTR NPU NOBLILLEHHBIX TemnepaTypax.
W TemMnepaTypa MCNbITAHWMA [0MKHA YKa3blBaTbCh B TEXHWYECKONR AOKYMEHTALKMU Ha
nonydabpuKathl, NpegHasHaveHHbie A4N] paboTkl NPY NOBLILEHHbBIX TEMREpPaTYpax.

3.0.9 Ana nonydabpnKaTtoB, NpeAHasaH|eHHbIX ana paboTbl Npu TemnepaType sbiwe 400
rpag. Llenbcua, onpeaenaeTcs sennwduHa CONPOTHBACHUA MOA3YUECTN MATepuana, HTo

Baom.ura. Ve

fomKHO BbITh YKa3aHo B AOKymenTauuit. Npeaenibhble 3HaYeHUs N0A3y4ecT maTepuana
AONKHBI BbiTh HE MeHee 3Ha4eHNN, YKa3alHbIX B KOHCTPYKTOPCKOM ADKYMEHTALNN.

3.1 TPYBEhI

3.1.1 CoprameHT, Martepuan, obbem ucnbiTaHuit Matepnana Tpy6 1 oDbem ucnbITaHui

floda, u dama

TpyB AOMKHbI COOTBETCTBOBATL CTAHAAPTaMm, YKa3aHHbIM B cneunpUKauum Ha matepmansi
HedTexMmnpoexTa 1 Tpe60BaHHNAM HACTOALMNX TEXHUHECKUX YCNOBUiA.

3.1.7 BecwoBHbie TpYOst AO/KHBE M3TOTABNUBATLCA U3 KOBaHHOW MW KaTaHO 33rOTOBKM.
3.1.3 A Kaxa0# TpyEbt 0/KHbE BbITh MPEAYCMOTPEHbI FUADABANYECKNE UCHLITAHMA.

BeuunHa NpobHOro Aasienua NPUHUMAETCA He MeHee 3Ha4eHWA onpeaenerHoro
n.21.1 ASTM A530 unu n.22.2.1 ASTM A999. m

3
©
(=3
[~
s WM3roToBASHKME, UCNLITAHUE K nvcr | vam.
g nocraska Tpy6, getanei AMM-03-TY-006
£ .
TDVGDHDDBOHOB A MATeRnanes 3 1
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SY0T AoKyMeHT agAAETCA CoBETARRHOCTLIO
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NEFTECHIMPROEKT

TEXHUYECKUE YCNOBUA
JOB SPECIFICATION

JS

Baam. uwe.Ng

fodn. u dama

Hria, Ne mods.

3.1.4 TpybBbt  JO/KHBI  NOCTABAATLCA B TepomooBpaboTaHHOM  COCTORHWMK,
obecneunBaiow|eM  33f@HHbIA  YPOBEHb  MeXaHMYerKUX CBOWCTB M OCTaTOMYHBIX
HanpaxeHnit. Ha kawaoh Tpybe CcTaBaT Knelmo, COAepwaline CAeaywlMe AaHHbie:
HOMED NNABKK, MApKa CTany, U3roToBMTE b, HOMEp NAPTUN.

3.1.5 Tpybbl € BHYTPEHHUM [AWAMETPOM 14 mm w Honee KOHTPONMPYIOTCA
HEepaspYLIAOWLPMU  METOAGMH  KOHTPOAA. Tpybbl meHee 14 MM  KOHTPOAMPYIOTCH
MArHUTONOPOLWKOBBIM WK KaNMANAPHBIM METOAOM aedexkrockony.

3.1.6 Tpybbl M3 KOPPO3NOHHOCTOWKNX cTaneh, ecnn 3TD YKa3aHO B AOKYMEHTauuu,
NCTbITHIBAKTCA Ha CKAOHHOCTD K MEXKPUCTANIMTHON KOPPO3nK (MKK).

3.1.7 Tpyba ns psyxdasson cranm ASTM A 790 2205 UNS 532205 ponmua
COOTBETCTBOBATL BCeM TPeBoBaHUAM TEXHUYECKVX YCNOBUIA NMUEH3NAPa Chevron Lummus
Globa! LLC NoCPM-SU-5011 «BcnomoraTenbHble martepuanbl WM NPOM3BOACTEEHHDIE
TpeboBaHMaK K AByxhazHON Hep:KaBeowWen CTanuy.

Kpome TOro fipOM3BOAWTENb AO/MKEH 6biTb yTBEpHAeH Anyensnapom Chevron Lummus
Global LLC. OcHosaHMeMm aia YTBEPKACHWA AO/KHbI BbiTb:

a. OnucaHue onbiTa NPON3BOAUTENA, npeacrasneHioe MMUeH3napy.

b. OueHra AnleH3napom ©06pasua  CBApHOro  COEAMHEHMR, RPEACTABAEHHOTO
npowssoguTenem. OleHKa JOMKHA BRAIOYATL Onpepenenne MUKPOTBEPAOCTU U
UCCAEA0BAHNE MUKPOCTRYKTYPbE.

3.2 AETAMM TPYEONPOBOAOB.

3.2.1 CopTamenT, marepuan, obbem UCTIbITaHWI maTepuana getanei Tpybonposoaos u
o6beM WMCMbITaHWH  aetaneil TpyboNpoBOAOB AOMKHLI COOTBETCTBOBATL  CTaHAapTaMm,

yKa3aHHbIM B cneuvdukauum Ha MaTepuanst Hedrexumnpoexta TpeboBaHUAM
HACTOALUMX TEXHUYECKKX YCIOBUA.

3.2.2 letanyt Tpy6ONPOBOAOS CAEAYET M3TOTABANBATL U3 NOKOBOK, 0BbEMHBIX WTAMNOBOK
n Tpyb.

3.2.3 [fevanu TpyGORPOBOAOB, HE3aBUCMMO OT KOHCTPYKLMH, MApKH metanna wu

TEXHONOIMY M3FOTOBNEHUA, IoANeKaT TepmoobpaboTe. Bua u pexum TepmoobpaboTku
onpeaenser U3roToBUTEAL.

3.2.4 CpapHbie OMTUHTH U3 apyxdasHoW cranu 2205 UNS 532205 ponyckaioresa K
APMMEHERMIO NPYU YOIOBUM, UTO CBAPHbLIE COeAMHEHUA BLINOAHEHBI C WUCTICAbB30BAHUEM
NpMCaaoUuHoOTo martepuana, TO eCTb CBapKa aBTOTEHOM He [0NyCKaeTca. Nocsie CBapkH
{BOB MO BCel AAWME, BKAIOYAs onepauuu NO PEeMOHTY CBapHbIX coeAMHEHNIE, DUTUHIK

AOMKHB! TPORTH TEPMUHECKYIO obpabotky B cooTsetcreuu ¢ ASTM A790 ¢ nocneaywoLen
3aKaNKoN B BOJE.

3.2.5 Warotosurenn TpyB M OUTUHTOB AO/KHBI NpU NOCTaBKe NPeAoCTaBUTb OnMCaHKe
ApoUesypbl CBAPKM, BK/HOYAA PEXMMBI NOAOTPER3 nepey, cBaproit U Tepmoobpabotiu

nocne csapky. Jo/uxHbL ObiTb yKa3aHpl MApKu v TWnol HeobxoaumbiX  CBapO4HbIX
MaTepranos.

B nacnopT Ha TpyBbl U GUTUHMM AONKHB! BXOAKTL TEXHONOTNA CBAPKH Welding procedure

specification (WPS) n at7ecTauua TeXHONOTHMA CBAPKY Procedure Qualification Record
{PQRY).

WaroToBneHne, UCibiTaine 1

noctaska TpyD, petanei AMM-03-TY-006
vpyhONDOEQACR M MATEDMAA0R 14

Nner § Uam,
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= HEGTEXUMNPOEKT TEXHUYECKHME YC/10BUA v
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P =
w U
25 3.3 ONAHLbI M 3ATTYIUKK.
Eoe 3.3.1 Mavepuan, ob6bem UCNbITaHUA maTepnana GNaHUes v 3arayiek u cbbem ncnoTaHui
% 8 pnanues M 3arayliexk  AOMKHbE  COOTBETCTBOBATH CTaHgapTam, yKasadHbiM B
5 % creuuuraLn  Ha - marepuabl Hedtexnmnpoekta u  TpeboBaHuam  HaCTOAWMX
£ S TEXHUUYECKUX YCAOBHA.
o o
z g
&é s 3.3.2 GaaHUbl NprUBapHbIE BCTbIK AOMKHBI W3TOTABAMBATHEA M3 NOKOBOK.
2
O o3
A
5 8 3.3.4 Temnepatyptbie Apepg/ibt NMPHUMEHEHNA MaTepUanos dAAHLUEBDIX 3arAYWEK WAK
o g 3arAyIIEK, YCTaHABAMBaeMbiX Meway dnaHuamu, cnedyeT RpuHMMaTL € y4etom
E ‘
8 g TemnepaTypHbIX Npeaencs npumeHeHns dpraHues. :
Ek
@ %
3 3.4 KPERNEXHLIE AETANN.
E
r,% § 3.4.1 CoptamenT, maTepuan, obbem vCTibITanuiz maTepvana Kpenexa Tpybonposoaocs u
obbeM WCABITAHWI  Kpenexa TpyDConposOoOOB A0/MKHbI COOTBRTCTBOBATL CTaHAapTam,
yKasaHHbIM B  cneumbuKaumMm  Ha  maTepuasbl Hedtexnmrpoekta M TpeboBanuaAm
HACTOALLMX TEXHUHECKNX YCNOBUA.
3.4.2 Marepuan wnniek, raek 4ONyckaeTcs n2roTaBneate U3 COPTOBOTO NPOKaTa.
3.4.3 Fafik¥ ¥ LWNUABKKA U3FOTaBANBAIOTCA U3 CTANEH PasHbIX MAPOK, a NPW U3rOTOBNEHUN
W3 CTany OLHOM MapKy — C pasHOii TeepaocTbIo. TIpn 3TOM TBEPAOCTL aitkK A0MKHA bbiTh
HUKE TBEPAOCTY LINK/ILKM He meHee, yem Ha 10-15 HB.
1]
=
w
e
3
§
o
i~
£
3
T
)
[~
D
O
[ e
3
3 M3roTOBNEHMUE, NCTIBITAHNE N Nucr | vam.
g noctaeka Tpyb, peTanei AMM-03-TY-006
¥ 5
TovOorIROBQADE M MSTEDHAN0E 1
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= HEDTEXMMMNPOEKT TEXHWYECKWE YCNIOBUA TY
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i 8 NEFTECHIMPROEKT JOB SPECIFICATION s
x Q
w o
e]
& 2 B.5 OBbEM KOHTPOAA BNA SAEMEHTOB TPYEONPOBOAOB BbICOKOIO JABAEHUA.
Z g
2w
é g TaGana 1 Obbem KOHTPOAA ANA 3nemeHTOB TpVﬁOﬁpOBOAOB BbICOKOTO AdBNEHWA.
a & MarepHans! 1 Bug meponpuaTHi No
?ﬁ = na AEMEHTH KGHTROH 1 VICHBITEHMAM RAokyment 08nem xoHTponR
= j=8
g6 1 Tepmuueckas abpaboTka:
b a o
£5 2 33KaNKA HA TEEpABIN PACTBOP 100% pA Hepiaseroumx Cranen
] AYLTEHWTHOTO Knacca
E ; 100% YTASpOSHLTRIX CTaNEH
9 S 3 BLICOKMER OTTIYCK, [UTA CHATHA HARPAMKEHH {npumenerne NACE MRO103-
8 X 2003}
[
§ %. 4 TepmooBpaboTka, checneunsatoman 3a43HHIH YpOBeHD 100%
E g MEXAHMECKHX CBOMCTE M OCTATO4HLIX HADPRAMEHWA
w =
Lo Tepmuyeckan 06paboTia no ASTM A790 ¢ nocheyiouledt 100% caapHbix TPYG K3
Uz 5 . AByxdasHoit crann 2205 UNS
§. 3 3IHANKOW B BOAE $32205
=
ER & {IpoBEpKa MapKNPOBKN MHCNeXUNOHRDik 100%
'9'_ ¢ 7 NpoBepKa HAPYMHOTO AMAMETDE W TONUNHE! CTEHKHK ceprvdrKar 100%
m = b4 [1pOBEpKa XMMPYETKOTD COCTIBA 3.1 EN10204-2004 100%
9 MexaHMHECKKE CBORCTEE METAANA, BRAKNEA
10 TeMNepaTYpPY MENEITAHKA MEXaHWIeCKUX CBDACTB 2 TpyBol OT RAPTHH
npegen NPoSHOCTH Ha paspuie, MMa {rrefcm2). Aaa cranei
11 TMna 2.25Cr-1.0Mo ntpeges npouHOCTH AomKeH GbiTs He 2 Tpybst 0T N2pTHI
Gonee 7030 kre/tm2.
YCAOBHOTO MAK GH3NUECKOTD NReeni TERYIECTY, Mha
12 {krc/cm2) 2 TpySb! OT NapTHA
13 OTHOCHTEALHOTO YOMMHEHWA, % 2 TpyGibt OT RapTnk
14 OTHOCHTENLHOTD CYMEHUA, % 2 1pybitl oT NapTMH
TRy P
5 Koad¢uUMEHTa <}, ONPEABAAEMONO, KK {Si+Mn) x {P+5n) 2 vov6
x 10°. KoadiduumenTs «ln, romnen Gums ve bonee 120. FRYbE! OF NapTin
AxT
16 WCMBITaHWA CBAPHKIX LUBDE papmorpadumeckux | 100% ceapsbix Tpy6.
KCNBTaHMR
KOHTpGA b NOBEPXHOCTH TPYD € BHYTPEHHHM
OAAMETPOM CBoIE 14 mm HEPA3PYLIBIoHIMM
AKT KOHTROAA
Tpybu METOACM KOHTPOSRR {METOA KOHTPOARA
17 HEPAZPYLLAHUMM 100%
COrNAcoBaTs ¢ TEXMMNPOBKTOM), MArHWTHaRA
Hedy } METOAOM
edexToCKoNKA NO HAPYRHOH NOBEPXHOCTH TR¥6
C BHYTPEHHAM BUAMETDOM MEHRE 14 MM
WCnbITaHNA NPOBHLIM MADABAKHECKHM AKT
18 [LABACHKEM, YKAZAHHLIM B HOPMITHBHO- MAPOCTaTHURCKOFD | 100%
TeXHHYECKOH JOKYMERTRLMN Ha TPYB b HCOBITAHWA
WCNemaHka Ha yAapHYIo BA3ROCTL Ha 3-x obpasuax. 4na
15 caapHsIX TPYD, 3aMepbl YAADPHOM BASKOCTA AOAMHL AKY UCABITRHHR HE -
BLILOAHATLCA B 3-X 30HaX - OCHOBHOM METANA, CEAPHOH VASPHYIO BA3KOCTL TPYDR OT NAPTUH
108, 30H3 TEPMWSECKOID BANAHMA,
VicnsTaHka TBepA0CcTH. [na cBapHuX TRYD 3amepul
TBEA0CTH AOMKHE! BLINOAHATLCA BCRrAA 8 3-X 30HAX:
%ﬁ OCHOBHOR METaNN, CBAPHOH (0B, 30Ha TEpMIMECcKero
% BAVAHHA. BEAHYHHA TBESPACCTH KOHTROMNPYETCS No
'é HOPMETHEHO-TEXHAZECKGH ADKYMEHTALMK H3TOToRWTENA.
3 Dna craneit Twna 2.25Cr-1.0Mo  TBEPAOCT HE A0/KHI
20 npesbilats HB225. AKT UCMHITAHWA HA 100% Tpy6 © obomx KOHUES
A BeciioBHbIX YTNEPOAMCTLIX Tpy6 3amep TBEPACCTH TBEPAOCTS Tpy6H
GLYILECTBAAETCR B E1y4ae Tpel 0BaHKA BLINONHEHNA
E Hopmbl NACE MRO103-2003 8 yLA0BNAX HOPROINOHHOTO
LS PACTPECKMBAHUA B NPUCYTCTBYN BAKHOIO H25 [reepipcTs
: ne pomwaa Apespilats HRC22). TpebosaHne MCNBITAHMA
'§ possHe Boith Yrazano B cneundhrauni
Hedrexnmnpoexra.
21 Wcnbitasma Ha 3arnb AKT WCRBITAHMA HA | 2 TPYBbI OT NAPTUM TONLKD AfA
Jarnb chaptbx Tpyb
22 WCTbITAHMA Ha MEMKDMCTANNKTHYIO KOppo3nio MKEK. AKT KCNBITBHWEA HA Z 1py6e OT napTHK ANA
3
[=3
g WarotosaeHue, UCNbITaHWE W Sivcr | Wam.
g nocTaBka Tpyb, AeTanei AMM-03-7Y-006 L6
£
TovOGNDORCACE M MEIERV3N0E
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% HE®TEXMMNPOEKT TEXHUYECKHME YCNOBMA TV
3
i NEFTECHIMPROEKT JOB SPECIFICATION A
E 2
[=] -
% S Na MaTepHansl 1 BuA, MepONPHATAN 10 Losyment Ofvem KoKTRONA
=z 3 IACMERTEL KOHTPOMO ¥ HCRbITAHUAM
= o
X e Tpe6osaHue NCbTaHK A0AKHO BoiTb yrasako & MKK HepHaselmnx craned
= % cnewysbHKatyH HedTexHmnpoexra,
:IJ é 23 | Tepmuueckan 0BpaboTra;
2 . =
2 E 24 3aKaAKa Ha TBEPALIA pacTeop 100% AnA HepHaBEIoLIAX CTanel
E & AYCTEHWTHOID KA3CCa
z é 100% yrRepogAcTLIx Cranti
;'é = 25 BLICOKMI OYAYCK, AAR CHATHA HaNpAXeHui {npumeneHnre NACE MRO103-
\é g 2003)
o E % TepmoobpaboTia, ohecneunsaoias 33/AHNHbIRA YPOBEHD 100%
E e MEXIHHIECKHX CBOICTE M OCTTONHBIX HANDAMEHHE 3
- R THpOBepKa MRPHMDOBKK 100%
o D
: f 25 MpoBEpKa paamepos 100%
z § TpoBepKa XHMUYECKOTD COCTasa
s 3 Ona cranw 1.25Cr-0.5Mo copepanne doc 3 ¥ OACB3 o
g 30 BOMKHO BbITS: P bop HHENEKUUOHELER 100%
g2 Onoso He Gonee 0.015 % sec. cepTHdUKaT
52 dochop He Gonee 0.012 % sec, 3.1 EN10204-2004
M = 31 MexaHWHECKME CBOACTSA METANNG, BRAIOYAA:
32 TemnNepaTypy MCNBLITAHMA MEXZHWYeCHNX CBONCTB 2 NOKDBKKW OT BAPTHA
npeAgi IPOUHOETYH Ha paspuis, Mia {krc/cm2). Ana cTane#
33 Hna 2.25Cr-1.0Mo apegen npouHocH AomKer Boirs He 2 NOKDBRKM DT NAPTHK
Gonee 7030 urc/cm2.
YCAOBHOFQ MAM (UIMYECKOTO NPEAENE TRRYIRCTH, Mla
34 (kre/em2) 2 HOHOBKYA OT NapTHK
35 OTHOCHTENLHOTO Y MHERMA, % 2 NOKOBKYW OT NapTHK
36 OTHOCHTEABHOID CYIRERYA, % 2 TOKOBKY OF NapThn
KosdduumerTa «ls, ONPEARIAEMOrD, KaK {Si+Mn) x {P+5n)
38 FlOKOBHM x10°, Koaddmupenta ul», ponsken BuiTb e Bonee 120, 2 NOKOBKH OF NAPTHH
. AKT NpoBesenna Rampnaa n
39 YnsTpa3ByK(E0H KOHTPOAL POBEA {327 FIOKOBKA ARAMETROM 32
KOHTpOAR Mm 4 Gonee
BribopoyHO, B mECTax, TAE
© MarsuyornopoLWKOBsA KOHTROM HAY AKT NPOBEAEHMA BHEWHWM OCMOTPOM TPYAHO
KANWARAPHBI KOHTPOL HOHTPONA ONpEOeANT: AEDERTS, 3 TAIOKE B
MeCiax Mcapas/ieHHa AECbEKTOB
Al
a1 MCMBITAHKA HA YABPHYIO BAIKOCTL Ha 3-x ofpastiax HT MCRLTARUA Ha 2 NOKOSKK OT NapTku
y,qapuv}o BA3KOLTH
Menbimanya TeepaocTy. Beawumnna TEEpAOCT
KOMTPOAHPYETCR ND HOPMATHBHO-TEXHHYECHOH
BORYMENTALAK MIFOTORUTENA.
Ana craneh Tuna 2.25C-1.0Mo  TBepAOCTs He A0MKHA
npesbitiaTs HB225,
a2 Ans yrnepogHcTeid cTaneit 3amep TBeppocTh AKT 3amepa 100%
OLYWECTBAALTCA B LIYHae TReB0oBaHMA BLINOAHEHHA TBERAOCTH
Hopmbl NACE MRO103-2003 B yenosMax KOPPO3HOHROIO
PACTPECKHBAHHUA B NPUCYTCIBUA BARKHOID HZS [TBepAdtTHL
HE foNHHA NpeBblWwaTy HRC22). Tpe6OBAKHE MCNLTAHWRA
AOANAD BbITb YKA3AHO B CneUMdHKALMH
%_‘ HedTexumnpoekTa.
% WCNBITAHMA HA MEKKPUCTANNATRYID Kopposuio MEK. AT MCABTaSHI K
2 43 Tpebopanue UCNLTaRNH AoAHHO Bhits YKa3aHO B MKK " 2 NOKOBKY OT HAPTHH
§ cneundmrauyv HedrexumnpoekTa,
44 TpoBepra Haamyna cepyndnraTos 100%
a5 TipoBEpKa HAMMYMA APNLIKOE HA YNAKOBKE ¥ COOTBETCTBUA MHCNeKUMOHHBIA
X ARHHBIM CEpTHDUKATE cepTROMKaT 100%
46 XMMHUBCKWIA COCTas 3.1 EN10204-2004
n
2 47 flpeBepKa COOTBETCTBUA KAYECTER INEKTPOJ0R 0 OAHOMY 3NEKTPOAY U3 5 nakex
§ OT NApTHH
= 3NLKTPOAL MPOBEPHA CBAPOUHO-TEXHCIOFUUETKUX CBOACTE
2 48 1 HAMKa OF NapTHA
'rc:]' ANEKTPCA0B NYTEM CBIPKY YABPOBLIX CORAMHEHMI
2 o Copepmanme deppuTHoR hasel. Tpebosarme NOMKHO 1
4 BuiTh YK23aHT B CHELMHHAIMAN HedTexwmnpoekta. TE1KA 3NLKTPOAOE O NapTHU
MCHLITAHUA H3 MENKPUCT2ANHTHYIO KOPpo3nio MKK. AT MCnbTanm Ha 1na
50 ‘TpeGoBaHne UCNLITaHUH HOAHHD BbiTh YH332HO B MaHKa 3NeKTPOA0E OT NapThy
MKK
. coeumdrraduy HedrexwmnpoexTa.
3
5 N3aroToBneHue, UCTbiTaHKe U er 1 Usm,
g nocraska Tpyb, peranen AMM-03-TY-006 .
=
TRvBoIROBOAOE M MATCONAN0S
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3 HEGTEXUMMNPOEKT TEXHUHECKWUE YCNOBKA TY
3
L = NEFTECHIMPROEKT JOB SPECIFICATION is
53 -
o "
o g Marepuanel 1 Bua MeponprHATHA N0
= o
= ne INEMEHTH KOHTPO/K M HCNBITIHNAM Aoryment OBvem kottpons
= o
Xe 51 NpoBepka HAANIUA CepTHHUKATOE 100%
E % 52 npoaepxa H3NWUKA APALIKDE Ha YNAKOBKE H COOTERTCTBUA HHL‘I"IEKIJ,HOHHblﬁ 100%
:iJ z c an WX DAHHBIM CepTRRKrKaTa cepTrdHKaT -
o 1 [=2 8apotH XAMAECKIH COCT3S 3.1 EN10204-2004 | 100%
28 APOBDAOKA
g =3 ViCnbITasiva Ha MEXKDBCTANANTHYIO koppo3nio MKK. AKT UCHLITZHAT HA
I i 54 TpeGosarne MTTLITaHM DOMKHO Buifh YRa32HO 8 MEKK 1 MDTOX OT RapThu
e = cheunbukayni HedrexumnpoeKra.
.E g 55 - fipoBepKa HAAWUNA CEPTUGUKATOR 100%
8z CBapOuHBIH
el [POBEPKA HANMYMA ADABIKOB HA YNAKOBKE ¥ COOTBETCTBAA
52 56 dmoc 100%
B8 MX ganHbIM cepTrbrKaTa
E E 57 NpoBepKa Hankuna cepTudmTkara {nacnopra) 100%
= . {lpoBepka HAAMSMA APALIKOS Ha BaNNOHe K CODTBETCTBHA 100%
E % JaluTHLIH a3 WX AZHHBIM CEPTHHUKATR °
z5 5g MpoBepKa COOTBETCBMA YNCTOTH Fa3a Ha COGTBETCTBHE 15
&5 cepTbHKaTY ANAOH DT N2pTHA
,E 3 60 NPOBEPKE M3 PRMPOBKA MHCIEKUNCHHBIR
m = cepTuduraT 100%
b1 flpoBEPKA XMMHYECKOTO COLTABA 3.1 EN10204-2004
62 P Bu3yanbHLIf 0CMOTD YANCTHWTRALHOMR NOSEPXHECTH 100%
63 (:;au eﬁble fiposepka paimepos 2 npoSagKn OT MapTAn
64 MEﬁ:ﬂH‘JECKKE MarH1TONOPOILIKGBbIA MM XanH1AAPpHbIA LWBETHOMR B com
KOHTPOAb COMHHTENLHBIX CIYHAAX
MCTILITAHVA HI MEHKPUCTAAMMTHYIO Koppoanio MKK. AT vcnsiTami na | fina maTepuana oanoi
65 TpeBoBanve MCNBITaHKA JOMKHO BuITo YRa33HO B MKK e AHOW
eneuwduraumn Hedrexmmnpoenra. TIPORNARKN OT TARTHH
66
&7 Tepmwyeckan obpaborxka;
68 3anasika Ha TRepAbiA pacTeop :Sgrtﬂzzfg)::::c:m"x Cranehn
100% yrnepogucTeix cranei
69 BLICOKMHA OTIIYCK, ANA CHATHA HaNpPAXREHsR {npumerienne NACE MRC103-
2003}
70 TepmorbpaboTHa caapHbIX Weos 100% cBapHbIX GUTMHIOE
" Tepmuueckas ofpaBorka no ASTM A790 ¢ nochegyioweh 100% CBApHLIX DUTHHIOR M2
sakankoli 8 08 ,Sq:gﬁzzal-lou crann 2205 UNS
72 TepmoobpaboTka, 0GecNeyMEaIoIAR 33AAHHLIA YpOBEH: 100%
MEXBHMYECKHX CHONMCTE M OCTAaTO4HBIX HANPAKERVA " .
73 NpoBepia MapKypPoOBKK HCNEKLPUOHRLIA 100%
74 fipoBepKa HARYXHOFD AMAMETPE W TORWMHL! CTEHXM ;Ef?Nig?Jq’_ 2004 100%
75 ipoBepka XMMHYECKOID COLT2BA . 100%
76 MexaHHJeckme CB0ACTEa METannz, BRAHasn:
77 TEMNPATYPY MCbITAHAN MEXaHHYECKUX CROACTS 2 GUTHHFA OT NApTHIK
DUTHHEH NPEaen NPoHHOCTH Ha paapsis, MITa (krcfcwz). fan craned
78 (poRHMEN A3 2.25Cr-1.0Mo npefen NPOtHOCTH A0AMeH BuiTs He 2 buTMHIE T NApTUY
nepexoasl, Gonee 7030 krefem2.
79 oTBOAN ¥ T.4) YCAOBHOTO UNu BM3HUBCROTO NpeAena TexyuecTH, Mlla 2 dwtnea o7 napTM
N [wrcfcm2)
13
E 80 OTHOCHTE/ILHOID YA/MHEHHA, % 2 ¢HTMHIE OT NAPTHM
Z 81 GTHOCHTEABHOTD CYIKEHUA, % 2 HUTHHIE OT RAPTHH
b g2 Hoadduupenta «ln, onpeaensemoro, Kax (Si+Mn) x (P+Sn} 2
@ x 10% KosddHuueHTa «)s, aomxen 6o he Gonee 120, uTHra OT AapTHM
VicnbiTakvs C8aPHLIX WB0B (paguorpadus uan .
23 - - ART UCnbTRHMA 100% cpapHuix GrTKHros
APYroit pasHoueHHsIA cnocof)
g4 YALTRA3RYRO303R p,ent:eKTocnonuﬂ AKT KOHTPOAA 100% 3aroTOB0K
o HenbiTadna npobHbIM FMapaBAnYeckam
§ npasaenem. TMapaBAMYECKUE KCRLITAHKA
E] eTaNRi, NPOtIeALINX YASTRAZBYKOBOMR KOHTROAL,
IS 85 A POl pazey ™ AKT WCRLITRHKA 100%
3 [ONYLKAETCA HE NPOBOAMTS. B 3TOM Chyae
= npofHOE AaBAEHME JOMKHO FAPAHTMDOBATLCA
NpeaNpPUATIEM-NITOTORKUTEAEM.
VICNRIT2HNA H3 YAAPHYIO BA3KOCTE Ha 3-x obpazuax. fns
86 £BapHbIX GUTMHIOB, 3AMEDS! YAAPHOR BRIKOCTH AO/RHLL AKT HEMIBTHKA 2 GuTnHra oT napTam
3
2
] HMarotosneHve, nCnbiTaHne 1 Aucy 1 Mzm.
g nocrasxa Tpy6, feTanen AMM-03-TY-D06 s
=
THVEOLLOBOA0E M MATERHMAA0E
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< HEQTEXMMNPOEKT TEXHWUYECKME YCNOBKA TY
=)
1 8 NEFTECHIMPROEKT JOB SPECIFICATION s
8
o =
2 ™
] Ne Marephanet v Bug meponpuATMR TIO JoRyMEHT OBvem RoHTpOnA
=0 FNEMEHTH KDOHTRO/IO W HCNBITAHNAM
= . -
) ‘3 BbINOJHATLCA 8 3-X 30HAX - DCHOBHOW METARA, CBapHOn
5 .?C; e, 3oHa TEPMUYECKCID BAMAHKA.
R N
?ﬁJ = 3amep TEEPACCTH. ONA CBAPHbLIX GUTHHIOE 3aMEpy]
= o
§ g TBEPAOCTH AOAKHb! BLINONHATLCA BCRIAA B 3-X 30H2X!
o g GCHOBHOM METANA, LBAPHO® LOEB, 30Ha TEPMUYECRDFO
z
53 BANAHKA. Beanusba TBEpAOCTH KOHTPOAKPYETCA No
= ox
}g % HOPMETHEHO-TEXHMYECKDH JOKYMEHTIHUH MBTOTOBUTENR,
E E [nn craneit Tvna 2.25Cr-1.0Mo TBepAOCTL He A0AHKHE
E 2 npesbiaTs HB225.
= 87 AKT WCNLITAHKWA 2 pUTUHTA DT NAPTHH
=g Dnn duTnnios 3 DeClioBHBEIX yrAepoArcTeIX Tpyb 3amep
x
; £ TBEPAOCTH CCYWECTBARETER B cryae TpefiosakmA
E ?, BLINOAHERMA Hopmbl NACE MRO103-2003 8 yonoenax
-
::éi g KD;)DOBYIOHHOI’D pacypaecKkisaHua B NpUCYTCYBUK BAARHOIO
=
52 H2S (TBEpADCTL HE ADNKHA npeBelLaTy HRC22).
2
m = TpefoBaHHE HCTIBTaNKA BO/MHD BuiTb yHasaHo 8
cneundmranny Hedrexrmnpoersa.
MamepeHye YAbTPa3syKonbiM METOA0M TO/LUMHLL CTEHKK B
B8R BMERENKE Y/ TpasDy A H ¢ AKT KOHTPOAR 100%
mecTe rnba (Ann cTE0N08}
CRAOWHOCTH MEeTaANa B MecTe rmb
29 KoHTpoaL anna B m rmba (A AKT kOHTROAR 100%
0780408}
100%
Bas peTanel, nopsepraemeix
MAPAGANHECKOMY MCTILITAHUIO,
g0 Mar#HTONOPOLLKDBLR HAN KBNHANAPHBIA KOHTPOAL AKT KOHTPOAA MArHUTOTIOPOLIXOBAR MAK
1yBeTHaR AE(EKTOCKRONKA
NpOBOAKTCA Nocne
TMAPIBANYECKOFD MCTILITAHNA
‘ 2
91 Vicneiranuna Ha zarmé AKT NCABITAHMA GMTIHIE OT RAPTHA TORLKO ANG
CBANHBIX PHUTHHEDE
MCOBITRHHA Ha MEXHPHCTANAAMTHYIO KOppo3vio MK 2 brmnra
92 Tpefiosanue MCNbFaHNA AOMKHO BLiTs YRE33H0 8 ANT HCNbITaHWA e ma:e DT“TW"“ fW‘
cneumpuuann HedmexnmnpoenTa. P Joupx cranei
93 Caapnuie BrewrHWiA ocmoTp 100%
COEAMHEHNA
MarHMTONOPOLIKOBLI MW KANUANAPHBIA (LBETHCH
94 P P fu ) AKT KDHTPONA 100%
KOHTPOAD
95 PafMoIpatiueckiit AN yILTPA3SYKOBOW KOHTROM AKT XOHTpONA 100%
95 HMamepenne TBEPAOCTH OCHOBHOTO METEAA, METANAA Uted, AKT KOHTPOAR 100%
30HLI TEPMHYELKOFD BAVAHHA
[poaEpKA CTMADCKOMOM HAAWUNE OCHOBHBIX NETMPYKIAX
97 KOMNCHEHTCE, ONPEAENAIOILINX MARKY CTatW B OCHOBHOM 1 100%
HANAABAEHHOM MeTasne -
Onpeaenenke COAEPHaENA depputnci dasw gna
98 CBAPHLIX CORAMHERMI U3 ByCTEeRHTHBIX CTanET, 100%
paboTaWHNX NPY TEMNEPATYPE CBLILLEe 350°C
g9 NpOBEPKa MAPHMPOBKHK 100%
z MHCABKGMOHHBIA
‘:':; 100 NpoBepia XMMUHECKOFD COCTaBA cepTHgHKaT 100%
s 3.1 EN10204-2004
§ 101 A MposapKa THNA INNUAER Kawpnzns getats
102 m;mb ! flpoBepKa A/MHbL WTHAEK Kanaas gevans
MpOBEpKA BU3Y3MLHBIM DCMOTPOM Ka4ecTea
103 NOBEPXHOCTER INUAEK ¥ fAEK HA OTCYTCTEME KOPPO3UH, Kampan perans
Tpewms, pakoBun, 3aboud M noBpemaSHIi
. 104 flposepka xauecrsa pesbbibl peapbosbimu KaauGpamn Kamaza feTans
,g 105 MpoBepka Ka4ecTea U TORIMELI ROKDBITHA Kamgas petans
=
£
D
1<)
=
%
§ N3roToBNeHMe, UCNLITAHKE K Tiner | Vsm.
g noctasxka Tpy0, pevaneh AMM-03-1Y-006 1
X
TDUGOHDOWSTEDMEHDB

AMM-03-TU-006_10.03.10.docx no coctoaHmio Ha 01.04.2010 8:38:00




"HEPTEXMMIIPOEKT"

ITOT JOKYMEHT REAAETCA COBCTHEHHOCTLIC

63 ero COrnacuA

¥ HE NOOAEMHT HOMHPOBAKKIO K PACNPOCTPAHEHWIO

HESTEXMMNPOEKT
NEFTECHIMPROEKT

TEXHHUYECKHE YCNOBUA
JOB SPECIFICATION

Js

o

4, TEPMMKHbI M OTIPEAENEHWA.

4.1 TpyBot N0 cnocoby M3rOTOBAEHWA TMOAPAZALNAIOTCA HA BecllosHble M CBapHble.
BeCclIOBHbIE TPYEbl N0 TEXHOAOTUM U3TOTOBACHUA MOTYT BbiTh FopatenedOPMMUPOBAHHBIMN

WAM XONOAHOTAHYTbIMM. BecilosHbie TpyBol MOryT ObiTb M3TOTOBNEHbE U3 KATaHHOWM
33rOTOBKM, KOBaHOW 3aroTOBKK, /INTbEBOM 3arOTOBKU.

CeapHbie Tpybbt W3rOTABANBAIOTCA K3 nucta. TlpamouwoBHbie TpyBb! M3roTasnMeaoTca
BasiblleBAHMEM C NOCARAYIOLIEN AaBTOMATMUYECKOW CBAPKOW NPOADAbHBbIM CBAPHLIM LLIBOM.

CnupanbHOLIOBHbIE Tpybbl M3roTapavsaemble aBTOMAaTUNECKOH CBApKOi CNupansHo-
HABUTOM AMCTOBON UAM IEHTOMHOMW 3ar0TOBKMK.

4.2 [leranv Tpy6onpoBoOAOB 370 YacTy Tpy6oNpoBoAa, npeatasHaueHHbIe 471 coeanHenua

OTAEAbHBIX €70 YIACTKOB € M3Menenuem win 6e3 n3meHeHnA NPOXOAHOFO CeueHMA unw
JAR Kpennenua Tpybonposoaa.

K coeguHUTENbHDIM SeTanam TpybornposooB OTHOCATCA:

4.2.1 Oteogpl. B 3asucumoctn oT criocoba M3IOTOBNIEHUA NOAPA3AERAITCA Ha
KPYTOM3OrHYTbIE, THYTHIE, LTAMROCBApHBIE W CBapHbIE (cekumonnbie). KpyTousorkyroie
OTBO/B! M3TOTABAMBALOTCA 13 BecwoBHbIX TPYG ¥ NPAMOLIOBHDLIX CBAPHbIX Tpyb metogom
ropAYeil WTaMNOBKM UK NPOTAXKKY, C Pagnycom rmba He Bonee 1L.5DN. MHyTbie oTBOADRI
naroTasAnBaloTes u3 becwosHbix Tpy6 ¢ paanycom ruba Gonee L.5DN. LtamnoceapHbie
oTBOAbI W3FOTABNMBAKTCA W3 NUCTa  WTamNOBKOW WAM ropayed  dopmosroit ¢

nocneayiolleil ceapkoil. CBapHble CEKUMOHKbIE OTBOABI W3FOTABAUBAIOTCA W3 CeKuui
TpyBbl € Mcnonb3oBaHuem cbopru 1 ceapxu.

4.2.2 Mepexoabl. B 33BUCMMOCTH OT €nocoba n3rotoBaeruA MOryT ObITb GeCcWoBHbIMY,
CBapHBIMW WM NENecTKoBbIMU. Nepexos 6eclioBRbEIA N3TOTOBAEH K3 Tpy6 MM ANCTOBOTO
npoKata WTaMNOBKOW # He MMeeT CBapHbix weos. lepexos, CBApHOIt MBroTOBAEH M3
AWCTOBOrO npoKaTa criocobom BanbuoBKK C nocaeayoweil  CBaproH. Nepexopn

AEMEecTKOBLIN M3rOTOBAEH M3 TPY6 BLIpe3KO#H Ha KoHUAX TPybbi KiuHbeB U obcagKkoi nx ¢
HarpeBoMm ¢ NOCeAYHeA CBapKoH.

4.2.3 Tponnuku. llogpaspensioves Ha fbeclioBHble, CBapHble W WTIMNOCBapHbie,
BecloBHbie TPOMHUKM M3TOTABAMBAlOTCA U3 BecwosHol Tpybw cnocobom ropsuel
$OPMOBKM KAN rMAPOLLTAMINOBKHM. CsapHble TPOHHUKW M3roTaBANBaroTCR M3 BectioBHbIX U
cBapHbIX TPYD Bpe3Kol WTyuepa. TpofiHNMKM WITAMIOCB3PHbIE W3rOTABANBAKOTCA U3 ANCTA

cnocobom ropsdeil WTamMnoskn ¢ oT6OPTOBKOW TOPAOBUHLL U NOCACAYIOWEN CBAPKOH
LIBOB.

4.2.4 KpecToBuHbl. MOTyT M3roTaBAWBaTLCA W3 BeClOBHBIX, @ TAKXe M3 NPAMOLIOBRbIX
cBapHbIX TPYD MAKM CTANLHOTC JINCTA C BaAbLEBAHWUEM ¢ nocnenywoweid cboproi 1 cBapKoii.

[
§ 4.2.5 dnanubl. DhaHUbl U3rOTABAKBAKITCH K3 NOKOBOK.
=
n
= 4.2.6 3arnyilKkW. 3arnyuikn U3roTasnnBaKTCA W3 AUCTOBOTO NPOKATA UM NOKOBOK.
4.3 K petanam TpyBOfpoBOAOB ANA KpenneHWA TpyBonpoBoA0B OTHOCARTICA ONOPLI,
noaBsecky, 6OATHI, WNMALKK, IPOKNZAKN.
[+]
£
,§ 4.4 K matepuanam TpybGONpoBOAOB OTHOCATCA CBapOYHble MATEpUansi — 3AEKTPOAbL
I cBApPOYHaA NPOBONOKA, GAIOCHL.
(=]
[
4.5 Top naptuedt anementos TPYGONPOBOAOB NOHUMAETCA M3AEAUA ORHOIO THTA,
pasmepa M TO/LMMHBI CTEHKM, W3rOTOBMIEHHblE W3 maTepuana oAHON nnasky (M, npu
W3FOTOBMIEHMM B CBAPHOM UCNOMHEHMM C MCAOAb30BaHMEM CAHON NapTWM 3AEKTPOLOE UNN
§ CBApOYHOW NPOBOAOKU OAHON NNaBKN) 1 NOABEPTHYTLIE OAWHHaKoBOK TepmoobpaboTre.
[ =3
s N3roTOBNIEHKE, UCNBITAHUE ¢ nver | Vam.
H nocTaBKa Tpy6, aeranei AMM-03-TY-006
ToVEONDOROL0E M MATEHAI0E 20

AMM-03-TU-006_10.03.10.docx no coctoannio Ha 01.04.2010 8:38:00




STOT AOKYMEHT BBAAETCA CODCTBERHOLTLIO "HEDTEXVMINPOERT”

1 HE NOSNEMHMT ROMUPOBAHIKIO ¥ PACTPOCTPIHEHNIO Bed rQ COrAacHA

HEGTEXUMINPOEKT
NEFTECHIMPROEKT

TEXHUWYECKHE YCNOBUA
JOB SPECIFICATION

Y
J5

2.25CR-1.0MO.

5.3 Teepiocts BCeX KOMNOHEHTOB,

225 no BprHennio.

NprMeHAembIX  [0f,  AasneHuem,
coeanHeHni nocie TepmoobpaboTkun ans CHATUSR HanpAXeHui RoNKHE BbiTe He Bonee

5. CNEUMAJIbHBIE TPEBOBAHHA K MATEPUMANIAM TUNA 1.25CR-1/2MO U

5.1 Bce Tpy6ONPOBOAHBIE KOMNOHEHTbI, NMPUMEHREMDBIE O AaBAEHUEM, HE33BUCUMO OT
[y, TOAWMHBL CTEHKM W BUAR NPOAYKTA, AOMKHbI BblTh N0ABERTHYTHI TepmoobpaboTke

rnocne ceapku B cooTeeTcTaMm ¢ Tpebosanuamu ASME B31.3. Oceobowgenue ot
TepmooBpaboTkM Nnocse CBapKu He QONYCKATCs.

5.2 Tlpeaen NPOYHOCTH NPK KOMHATHOW TemnepaType BCeX KOMNOHEHTOB, NPHUMEHAEMbIX
Mo/ AaBAEHUEM, U CBAPHBIX CORAMHEHWI AonxeH BuiTe He bonee 7030 kr/cm2.

M CRapHbIX

5.4 CeapHble yr/I0Bble WBbi Ha KOMNOHEHTaX, NPUMEHAEMbIX NROJ, [ABAECHUEM, AOJIHHLI
BbITh 3a4MLLEHEI ANA NOAYYEHWs TRAAKOM BOTHYTON Gopmbi,

5.5 Bce cBapHble cOeAMHEHMA, KoTopbie DYAYT noABepraTbCA BO3ASMCTBUIO A3aBAEHMA,

He3aBUCMMO OT CBapKKM Ha 3aBofe wau Ha maowaaxe, Heobxoawmo Ha 100%
npoBepuTL paguorpapudeckon gedexrockonmei.

5.6 [lna Tpy6oNpOBOAHLIX KOMNOHEHTOB, NOAYHEHHbBIX U3TOTOBNEHHBIX CBAPKOW M CBApHBIX

o

COEAMHEHUIT 3THX KOMMNOHEHTOB, NPOBECTM MWCTIBITAHME Ha YAADHYIC BA3IKOCTL Ha
obpastiax ¢ V-Hagpesom, ecAn OHW W3roTosAeHbl M3 cranm  1.25Cr-0.5Mo #u
NPUMEHAIOTCA NPU TeMNepaTypax cebile 454°C, uan usroToBaeHs U3 crann 2.25CR-
1.0Mo u wucnonb3yloTca npu TemnepaType Boile 371°C . UcnbiTawue Ha yaapHywo
BASKOCTL B COOYBETCTBMM € nyHktom UG-84 paspena 1 uvactu VI ASME, 13a
UCKIOUEHHEM YCI0BKIA N0 OCBODOXKJEHWIO OT MCNLITAHWA Ha YO3PHYIO BA3KOCTb M
Temnepartype ucnbiTaduA (He sbitie MuHyc 18°C). 3naueHne yaapHOH BASKOCTH A0MKHO
HuiTh He meHee 15 dyTo-dyuTos (0.02 kD) (0,05 kkan).

5.6.1 Ans crann 1.25Cr-0.5Mo xumuuecknit cocTas onpepensiotr asannsom. Cogepxarine
docdopa v 010Ba AOKHO BbiTh:

Onoso — He Gonee 0.015 % Becosbix.

docdop — He Gonee 0.012 % secoBbIX.

5.6.2 fins ctann 2.25CR-1.0Mo:

5.6.2.1 KoabduumnenT «I», onpeaensembiil kak (Si+Mn) x (P+5n) x 10°, gomkeH Buits He

]
5 fonee 120.
=
o
= 5.6.2.2 CBapouHble MaTEPManbl AOAXHBI COZEPMATE MUHMManbHble 3HaYeHua Mn u Si
Anna obecrieuelna XopoLlen cBapyusaeMocTy.
5.6.2.3 [ina kamaoit rnapTuK NAABALLMXCA SNEKTPOADB 1 NOKPLITHIX 3NEKTPOAOS, B TOM
2 yucne $aloca, UCROAL3IYEMBIX ANIA U3TOTOBAEHUA, NTPOBECTV aHanM3 Ha copepKaHve P,
,§ Sn, Sh, As. AHa/u3 NPOBOAAT Ha MeTasabl WBOB. KoadduuneHt oTnyckHol xpynkoctn X
& pAonKeH Bbith He Bonee 15 MUNAKOHHBIX YacTe.
o
=
X={10P+45n+55b+As)/100
KOoHUeHTpaLua 2N1EMEHTOB — B MUAZIMOHHBIX HaCTAX.
3
:’i:j WsrotossieHne, UCnbiTaHue 1 Tver 1 vam.
g nocraska Tpy6, aeTanei AMM-03-TY-006
x
10vO0noeR0OA0R M. MATEDNAN0S 21
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5

5.6.2.4 COCTaBUTb KPWUBbLIE COOTHOLIEHUA YAAPHOM DHEPruK 1 TemnepaTypbl ANA AUCTOB,

NOKOBOK ¥ Tpy6 o Kamaon tepmoobpaboTke (maneHbkre KOBaHbIe WTYLEpbl MOTyY

MCAbITLIBATLCA N0 MapTMM cornacHo paspeny  vactv VI ASME «TpebosaHuA no
MCALITAHKIO HA VAAPHYIO BA3KOCTbY), @ B C/y4ae CBAapHbLIX M3JEAnA COCTasuTb MX NO
Ka oM TepmoobpaboTie CBaPOYHbLIX MaTePUaNOs - NOKPbITLIX 3NEKTPOADE, MPOBO/IOK C
GAIOCOM — 1 N0 KAXKA0N TEXHONOIUN CBAPKMK.

5.6.2.4.1 Jnna COCT3BAEHMR YKIIARHOW KPWBOH, CneayerT npoBecTM He meHee 6
MCTIbITaHWI IPK STOM KaMA0e MCTIbITaHWE NPOBOAMTCA Ha Tpex obpasuax. Mecta otbopa
06pa3LoB A0/KHbI BbITh B COOTBETCTBWY C Pa3fAeiom 1 yactn Vill ASME.

5.6.2.4.2 \UecTb MCnbITaHMiA AOMKHE! NPOBOAUTDCA NpK PasHbIX Temnepatypax, 8 TOM
YUCNe NpU Temnepatype yKka3aHHOW B nyHxTe 6.6. Ha COCTaBNEHHOW KPUBOI A0NMHbLI
BblTh YETKO NOKasaHbl NepexoAHas 30Ha 1 yAapHas BA3KOCTb NP BA3KOM pa3pyluieHuu.

MaKxcMManbHas TemnepaTypa 4o/Ha COOTBETCTBOBATL YPOBHIO YAAPHON BA3KOCTH NpK
BA3KOM Pa3pyLIeHnn.

5.6.2.5 McnbiTanya Ha YAapHy1o BA3KOCTb Ha CTYNEHYaTo OXNamfeHHbix obpasuax
cnepyeT NPOBeCTM Ana TpybonpoBOAHLIX KOMMOHEHTOB Ha obpasuyax (nogBepruyTbix
TaKkoh e Tepmoobpabotke Kak AAf YKOMDEKTOBAHHOW NO3WLMM) NO  KaKA0M
TepmoobpaboTke MCTOB, NOKOBOK # Tpy6, a B CAyyae CBApPHbIX M3/eNWiA TPOBECTM UX NO
KaKAOH TepMoo6PabOTKE CBAPOUHBIX MATEPUANOB — NOKPLITLIX SAEKTPOACE, NPOBOJIOK ¢
$Gnocom — U Ao KaX A0 TEXHOAOINW CBAPKU.

5.6.2.5.1 Crynenyartoe oxnageHue NpomM3BOAAT COMNAacHO rabnnye:

CKOpOCTb OXNaMaeHns
Temnepatypa,’C Bpems BbIAEPWKKM, Y AD CAeayoWen
Temnepatypst, °C/u
593 1 5.6
538 15 5.6
524 24 5.6
496 ‘ 60 2.8
468 100 28
315 Ha so3pyxe
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%
%
T
g 5.6.2.5.2 [poBectv HCNbITaHWE Ha YA3IPHYIO BA3KOCTE HA KKAbIX CYYNIEHUSTO
a oxAAKACHHDBIX 0BPa3LAX U COCTAaBMTL KPMBbLIE NO Bbille YKasaHHOW npoleaype.
5.6.2.5.3 Kputepuit npuema marepuanos npusesieH Hinke:
CvTra0 + 2.5A5CyTr40s¢<10°C, rpe
E CvTrd0 - Temneparypa COOTBeTCTByloWan yAapHoi Baskoctu 40 dyTo-gyHTOB Ha
E ofpasuax ¢ V-Hagpesom no metody Lapnu nocne Tepmoobpaborky (fo crynesyaroro
2 oxAamaeHus)
2 SASCyTr40sc - TeMnepaTypa COOTBETCTBYIOWWAA YAAPHON BAKOCTH 40 $yTo-dyHTOS Ha
obpa3suax ¢ V-Haipe3om no metoay Wapnu nocne CTyneHYaToro oxXIaKaeHua.
b
k=]
9 W3roTos/IeHHE, UCNBITaHWe N ey | vam.
g nocraBska Tpy6, aevanei AMM-03-TY-006
1pV500RCB0A0R M MATERNAN0R 22
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REDTEXVIMIPOEKT
NEFTECHIMPROEKT

TEXHHUYECKWME YCNOBKMA Y
JOB SPECIFICATION A

FABRICATION, TESTING AND SUPPLY OF PIPES,
PIPING COMPONENTS AND MATERIALS.
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HEDSTEXMMNPOEKT TEXHWYECKME YCIOBUA TY
NEFTECHIMPROEKT JOB SPECIFICATION IS
1. GENERAL

1.1 The present ’Job Spe‘ciﬁcation defines the basic requirements for fabrication, testing
and supply of pipes, piping components and materials taking into account the

requirements of PB 03-585-03 “Rules for Process Piping Arrangement and Safe Operation”
valid in Russian Federation. )

1.2 This _Job Specification covers designed, newly-manufactured and renovated steel
process piping for gaseous, vaporous and liquid medium transfer in pressure range from
residual pressure {vacuum) of 0.001 Mpa (c.01 kgf/cmz) to conditional pressure 320 MPa

(3200 kgf/cm?) and in working temperature range from minus 196°C to 700°C to be used in
hazardous process facilities.

1.3 To choose material and piping articles, located outside or in heated rooms, negative
design air temperature and minimum design metal temperature to be taken as follows:

e Average temperature of the five coldest days typical for the region with probability of

0.92_,_ in case metal working temperature of piping under pressure or vacuum is
positive;

Absolute minimum temperature of this region in case metal working temperature of

piping under pressure or vacuum can become negative when exposed to the ambient
air.

1.4 In order to confirm cold-resistance at low temperatures Sharp\g impact test shall be

carried out on used materials at MDMT - KCU=30 J/em? {3 kgf*m/cm?) for carbon and low-
alloyed steels.

1.5 In order to confirm metal structure quality used materials are impact tested at positive
temperatures, normally at 20°C. In case Neftechimproekt has no special requirements, test

procedures and energy values for impact test to be defined by Manufacturer of piping
components.
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2.0 PRESSURE CONTAINING PROCESS PIPINGS (UP TO PN 100 KGF/CM* G INCL.)

Pipes, plemg components and materials used for pressure contacting process

piping (PN
100 kgf/cm g incl.} sha'll meet the requirements to quality, technical characteristics and
material stated in Inquiry for Technical Proposal {iTP} / Technical Part of Order {TPO)

standards indicated in the material specifications included in the ITP/TPO and present joE;
Specification.

2.1 PIPES

2.1.1 Pipes size range, materials, scope of pipes material testing and scope of pipes

testing shall correspond to the standards indicated in Neftechimproekt’s specifications and
this Job Specification.

. 3.1.2 Seamless hot-deformed and cold-deformed pipes are normally used for process
piping.

2.1.2.1 It is allowed to use electric welded pipes for DN>400 if specified in
Neftechimproekts’s material specifications. Welded pipes with DN>400 are allowed to be
used provided that the following tests are realized: heat treatment, 100% longitudinal
welded seams controf having positive results in full scope of mechanical tests carried out
on welded coupons including bending test and impact test.

2.1.2.2 1t is allowed to use shells manufactured from steel sheet in accordance with the
“Rules for Design and Safe Operatlon of Pressure Vessels” o operate as pipes at
conditional pressure up to PN25 kgf/cm?. Shells can be used provided that it is specified in

Neftechimproekt's specifications, shells sketches are provided and all requirements to
control and testing of materials and articles are met.

2.1.3 Seamless pipes manufactured from billets ¢an be used provided that they are 100%
tested with ultrasonic examination over all surface.

2.1.4 Electric welded pipes exposed to the medium inducing corrosion cracking of metal
regardless of pressure and wall thickness shall be heat treated ant their welded seams to

be full-strength with base metal and to undergo 100% control with nondestructive
examination (ultrasonic or radiographic examination).

2.15 Pipe manufactured fr(:.:m duplex steel ASTM A 790 2205 UNS $32205 shall conform to
all requirements of the Project Licensor Chevron Lumrus Global LLC Specification NeCPM-

§U—5]011 «Supplementary Materials and Fabrication Requirements for Duplex Stainless
teeln.

In addition Manufacturer shall be approved by the Project Licensor Ch
Global LLC. Approval shall be based on: evron Lummus

a. A list of Manufacturer’s experience submitted to the Project Licensor.

b. The Project Licensor’s examination of a sample weld submitted by Manufacturer.
Examination shall include microhardness and microstructural examination.

2.1.6 Welded pipes fabricated from duplex stainless steel 2205 UNS $32205 are acceptable
for use only if the welds are made with filler metal, i.e., autogenous welding is not

permitted. After all long seam welding is completed the pipe should be heat t i
accordance with ASTM A790 followed by water quenching. g reated in
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2.2 PIPING FITTINGS

2.2.1 _Ra_\nge of sizes, material, scope of piping components material testing and the scope
of piping components testing shall conform to the requirements indicated in

Neftechimproekt's material specifications and the requirements of the present Job
Specification.

2.2.2 Piping fittings shall be fabricated from steel seamless and straight-line fusion welded
pipes or rolled plate.

2.2.3 Piping fittings used in corrosion inducing medium shall be heat treated regardless of
the design, metal grade and fabrication technique.

2.2.4 Welds of piping parts shall undergo 100% radiographic or ultrasonic examination.

ig%/s V\Z(elded tees fabricated from pipes are allowed to be used at pressure up to PN100
cm’.

ing/G Nzliter elbows with DN150 — DN400 are allowed to be used at pressure up to PN&3
cm”.

§g2f/7 N%iter elbows with DN500 — DN1400 are allowed to be used at pressure up to PN63
cm’.

2.2.8 It is not allowed to use electric welded pipes with spiral weld for miter elbows
fabrication.

2.2.9 For fabrication of miter elbows with DN>400 it is required to fit a back-up weld of the
weld root on the inside.

2.2.10 Welded reducers with DN250 — DN40O are allowed to be used at
PN4O kgf/cmz_ pressure up to

2.2.11 Welded reducers with DN500 — DN1400 are allowed to be used at pre
PN25 kgf/cm?. pressure up to

2.2.12 Wedged-end reducers with DN10O — DN500 are aliowed to be used at
‘ pressure u
to PN16 kgf/cm®. It is not allowed to use wedged-end reducers for liquefied HC gases ang

substances with toxic effect. After fabrication wedged-end reducers shall be high-
temperature tempered.

2.2.13 Welded crosses fabricated from pipes are allowed to be used for carbon steet piping
at working temperature £ 250°C.

2.2.14 Welded crosses fabricated from electric welded pipes are allowed to be used at the

pressure < PN16 keffem?. Pipes used for their fabrication shall be recommend
pressure > PN25 kgffem?. mended for

2.2.15 Welded crosses fabricated from seamless pipes are allowed to be used at the

pressure £ PN25 kgffcm®. Pipes used for their fabrication shall be rec
pressure > PN40 kgf/em®. ommended for

2.2.}:6 For process piping the following fitting are normally used: short radius elbows
fabricated from hot formed and drawn seamless and longitudinally welded with straight
fusion welded pipes, bend elbows and miter bends.

2.2.17 ngded fittings fabricated from duplex steel 2205 UNS $32205 are acceptable for
use only if the welds are made with filler metal, i.e., autogenous welding is not permitted.
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After all long seam welding including welds repairs is completed the pipe should be heat
treated in accordance with ASTM A750 followed by water quenching

2.2.18 Manufacturers of pipes and fittings shail provide at the delivery Welding Procedure
Description including pre-heat treatment and post-weld heat treatment requirements. It
shall also include type and grade of required welding materials.

The passport on pipes and fittings shall include Welding procedure specification {WPS) and
Procedure Qualification Record (PQR).

2.3 FLANGES AND BLINDS

2.3.1 Materials, the scope of flanges and blinds testing as well as the scope of flanges and
blinds testing shall conform to the standards indicated in Neftechimproekt’s material
specifications and the requirements of the present Job Specification.

2.3.2 For piping working under PN225 kgf/em? regardless of the temperature and for

piping with working temperature > 300°C regardless of the pressure butt-welded flanges
shall be used.

2.3.3 Butt-welded flanges shall be fabricated from forgings.

2.3.4 Temperature limits of materials application for blind flanges or blinds installed
between flanges shall be taken considering temperature limits of flanges application.

2.4 BOLTING

2.4.1 Range of sizes, material, scope of piping bolting material testing and scope of piping
bolting testing shall conform to the standards indicated in NCP’s specifications and
requirements of this Job Specification.

2.4.2 Fabrication of stud bolts, bolts and nuts shall consider hardness of studs and bolts to
be at least 20-25 HB higher than nuts hardness.

2.4.3 Stud bolts shall be used for flanges connection at temperature over 300°C and less
than minus 40°C, regardless of pressure.

2.4.4 1t is not allowed to fabricate bolting from unkilled, semikilled, Bessemer and
automatic steel,

2.4.5 Billet material or finished bolting fabricated from killed carbon steel as well as heat-
resistant and high-temperature alloyed steel shall be heat-treated.

it is allowed pot to perform heat-treatment on bolting elements used at pressure up to

PN16 kgf/cm2 and at operation temperature up to 200°C as well as on bolting elements
from carbon steel with diameter up to 48mm.

2.4.6 In case bolting elements from austenitic steels are used at working temperature over
500°C, it is not allowed to make threading by knurling.
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cE NEFTECHIMPROEKT JOB SPECIFICATION Js
[-=i v
= &
£ 5 2.5 SCOPE OF PIPING COMPONENTS TESTING (UP TO PN100 KGF/CM2 G INCL.)
=
o 3
E g Table 1 Scope of Pressure Containing Piping Components Testing (up to PN 100 keffem2 g incl}
s % Ne 2’:}?};’;;:;2 Tests and inspections to be performed bBocument Scope of testing
Tk
é = 1 Heaf treatment:
- & :
E = N Sohstion-anneal 100% ff)r stainfess steels of
Z3 austenitic grade
g o 100% of carbon steels
58fi3 High temper for stress relief (NACE MRO103-2003
& S application}
osll4 Welds heat treatment 100% of welded pipes
§ e 5 Heat treatment by ASTM A790 followed by water 100% of welded pipes of
b f", quenching duplex steel 2205 UNS 532205
galis6 Marking verification Inspection 100%
§ k] 7 Outer diameter and wall thickness inspection Certificate 100%
b TSJ 3 Chemical composition analysis 3.1 EN10204- 100%
&2 9 Mechanical properties of metal, including: 2004
10 Mechanical properties test temperature 2 pipes per lot
Tenston strength MPa (kgf/cm2). For steels of
11 2.25Cr-1.0Mo type tension strength shall be not 2 pipes per lot
mare than 7030 kgf/cm2.
12 Relative or physical yield strength, MPa {kef/cm2) 2 pipes per lot
13 Elongation after break, % 2 pipes per lot
14 Reduction of area, % 2 pipes per lot
s Coefficient «J» specified as (Si+Mn) x (P45n) x 107, .- ot
1 Coefficient «J» shall be not more than 120, pipes perlo
- Radiographic .
16 Welded joints test test report 100% of welded pipes
. Non-destructive | 2 pipes per lot for seamnless
17 Pipes Surface non-destructive test test report pipes made from a cast billet
Hydrostatic pressure test indicated in Regulation
documents on pipes. Test pressure value shall be Hydrostatic test 100%
18 E specified not less than the one determined in report
ASTM A530 p.21.1 or ASTM A999p.22.2.1
Impact tests performed on 3 samples. For welded
pipes impact strength measurement shall be Impact test .
19 performed in 3 zones — base metal, welded joint, repori 2 pipes per lot
heat-affected zone.
Hardness test. For welded pipes hardness shall
always be checked in 3 zanes: base metal, welded
joint, heat-affected zone. Hardness value to be
controlled in accordance with Manufacturer’s
Repulation documents.
. 1. h
" :cgzzzgxr 1.0Mo steels hardness shall not exceed Hardness test 2 pipes per lot from both ends
Hardness test to be performed for seamless carbon report of a pipe.
steel pipes in case it is required to comply with
NACE MR0O103-2003 in corrosive cracking service
2 containing wet H2S {hardness shall not exceed
g HRC22}. Requirement to perform an inspection shail
' be indicated in NEFTECRIMPROEKT's Specification.
= - -
g 7 Bending test Bending test Z‘pnpes per lot only for welded
£ report pipes
1GC test. Requirement to perform 1GC test shall be 2 pipes per lot for staintess
n indicated in NEETECHIMPROEKT’s Specification. IGCtestreport | oals
23 Heat treatment:
N 24 Solution-anneal 100% f_o.r stainless steels of
3 austenitic grade
= ) . Inspection 100% of carbon steels (NACE
K 5 corsi High temper for stress relief Certificate MRO103-2003 application)
& 26 Orgings welded joints heat treatment 3.1 EN10204- 100% of welded pipes
“ 7 Heat treatment by ASTM A790 followed by water 2004 100% of welded pipes of
quenching duplex steel 2205 UNS S32205
28 Marking verification 100%
29 Dimensions inspection 100%
2
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£k
= .
w8 No Materials and Tests and inspections to be parformed Document Scope of testing
Tz componants
m o Chemical composition analysis
Lz For steel 1.25Cr-0.5Me tin  and phosphorous 100%
521 z0 content shall be as follows: o
& g Sn —not more than 0.015 wt.%
S 2 — not more than 0.012 wt-%.
5 5 31 Mechanical propertias of metal, including:
E s ]i3z Mechanical properties test temperature 2 forgings per lot
= ﬁ Tension strength MPa (kgf/cm32}, For steels of
5 g 33 2.25Cr-1.0Mo type tension strength shall be not 2 forgings per lot
g 12 more than 7030 kef/fcm2.
o E 34 Relative or physical vield strength, MPa (kgf/cm?2} 2 forgings per lot
s =113 Elongation after break, % 2 forgings per lot
s o 36 Reduction of area, % 2 forgings per lot
2E ag Coefficient «i» spacified as (Sl+Mn} x (P+Sn) x 107 > forei |
E ° Coefficient «J» shall be not more than 120, OFgINgS per lot
§ k5 39 Ultrasonic examination Inspection report Each forging with diameter 2
28 32 mm
2% Selectively in places where
[
Magnetic particle test or liquid-penetrant . defects are h?rd to be .
40 tnspection report | revealed by visual inspection
test and places where defect were
removed.
a1 Impact tests performed on 3 samples ‘I‘:F?;i’? test 2 forgings pér lot
Hardness test. Hardness value to be controlled in
accordance with Manufacturer’s Regulation
documents.
For 2.25Cr-1.0Mo steels hardness shall not exceed
HB225. Hard test
42 Hardness test is performed for carbon steels in case rea;o:tess € 100%
it is required to comply with NACE MR0103-2003 in
corrosive cracking service containing wet H2S
{hardness shall not exceed HRC22). Requirement to
perform an inspection shall be indicated In
NEFFECH!MPROEKT's Specification.
T IGC test. Requirement to IGC test shall be indicated ]
43 in NEFTECHIMPROEKT’s Specification. IGCtest report | 2 forgings per ot
A4 Marking verification Inspection
Certificate
a5 | Electrodes, oo mical analysis 3.1 EN10204- 100%
welding wire, 2008
" welding fiux IGC test. Requirement to IGC test shall be indicated 1GC test report 1 bundle of electrodes per lot
in NEFTECHIMPROEKT's Specification, P 1 wire reetl perlot
a7 Marking verification Inspection
Certificate 100%
43 Flange metal | Chemical analysis 3.1 EN10204- °
gaskets 2004
= IGC test. Requirement to 1GC test shall be indicated For metal of one gasket per
=
¥ 49 in NEFTECHIMPROEKT's Specification. IGCtestrepalt | 1o
-
=3
g 50 Heat treatment:
= 51 Solution-anneal 100% ff)r stainless steels of
austenitic grade
100% of carbon steels
52 High temper for stress relief (NACE MRO163-2003
" Inspection application)
g 53 f;tg't?cg;r(:ees’ Welded joints heat treatment Certificate 100% of welded fittings
i alhows, etc.} | Heat treatment by ASTM A790 followed by water 3.1 EN10204- 100% of welded fittings of
5 54 - 2004 duplex steel 2205 UNS
3 quenching
g 532205
- 55 Marking verification 100%
56 Outer diameter and wall thickness inspection 100%
57 Qvality inspection 100 % of elbows
58 Chemical analysis 100%
E
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2 TE NEFTECHIMPROEKT JOB SPECIFICATION FAY
[
= g -
& 2 Ne Materials and Tests and inspections to be performed Document Scope of tasting
oy components
g 2 59 Metat mechanical properties, including:
o % G0 Mechanical properties test temperature 2 fittings per lot
x 9 Tension strength MPa (kgf/cm2). For steels of
S 51161 2.25Cr-1.0Mo type tension strength shall be not 2 fitrings per lot
5 S_ mare than 7030 kgf/cm2.
"5 5 62 Relative or physical yield strength, MPa (kgf/em2) 2 fittings per lot
22163 Elongation after break, % 2 fittings per lot
"é_ g | 64 | ged:fc;t?ontofjarea, %f. T T ITTITeT 2 fittings per lot
i oefficient «I» specitied as {Si+Vn) x [P+5n) x 16, .
;,_‘J- % 65 Coefficient «i» sgall be not more than 120. 2 fittings per lot
E 5 &6 Weldt.ed }c.nnt mspec.tson by radiographic Inspection report | 100% of welded fittings
=g examination or eguivalent method.
% E 2 fittings per lot fabricated
:Eé % 67 Surface non-destructive test Inspection report iLZTt;ZaS;:)ZShﬂszsbzr;:”dw
T8 fabricated from a cast billet
£3 Hydraulic pressure test indicated in the
68 narmative-technical documentation on Test report 100%
fittings
Impact tests performed on 3 samples. For welded
ipes impact strength measurement shall be _
63 zep:;rmgd in ;ZE:)F?;S - hase meta!,ivzldléd joint, Test report 2 fittings per lot
heat-affected zone.
Hardness test. For welded fittings hardness shall
always be checked in 3 zones: base metal, welded
joint, heat-affected zone. Hardness value to be
controlied in accordance with Manufacturer’s
Regulation documents.
For 2.25Cr-1.0Mo steels hardness shall not exceed
70 HB225. Test report 2 fittings per lot
Hardness test is performed for carbon steel
seamless fittings in case it is required to comply with
NACE MR0143-2003 in corrosive cracking service
containing wet H25 {hardness shall not exceed
HRC22). Requirement to perform an inspection shall
be indicated in NEFTECHIMPROEXT's Specification.
71 :;e):hkzznd wall thickness testing with ultrasonic Inspection report § o e per lot
72 Pipe bend metal solidity inspection Inspection report | 2 elbows per lot
Inspection repart | Selectively in places where
73 Magnetic particle test or liguid-penetrant test surface defects have been
removed
74 Bend test Test report iﬁ:c?:dg;ifgr:gl?t Only for
test. Requirement to 1GC test shall be indicated fitti i
2 73 :S(T:ﬂEFI'ECHIqMPROEKT's S;‘ecification. ‘ Test report ftet?sngs per ot for stinless
‘% 76 ?1?(2 bolts, Marking verification E:%%?:::
g ) . 3.1 EN10204- 100%
= 77 Chemical analysis 2004
E
$
5
B4
%
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3.0.1 Pipes, piping components and materials used for high pressure contacting process
piping {over PN 100 kgf/em® g incl. up to 3200 kgf/cm?®) shall meet the requirements to
quality, technical characteristics and material stated in inquiry for Technical Proposal (ITP})/
Technical Part of Order (TPO), standards indicated in the materia! specifications included in
the ITP/TPO and present Job Specification.

3.0.2 Standard materials and prefabricated details to be used for manufacturing of pipes
and their components.

3.0.3 Quality and properties of prefabricated details shall be confirmed by certificates and
appropriate marking.

3.0.4 Prefabricated details manufacturer shali realize chemical analysis of material.
Certificate shall include results of chemical analysis obtained directly for prefabricated
element or the data from the certificate on billets used for fabrication.

3.0.5 Prefabricated elements mechanical properties examination shall be realized by
tension test at 20°C with rupture resistance rate, relative or physical vield strength,
elongation, area reduction, impact strength being measured.

3.0.6 In order to confirm metal structure quality billets material shall be impact tested on
the specimens with U (KCU) type or V (KCV) type notches at 20°C.

3.0.7 In order to confirm metal cold-resistance at low temperatures the used materials

shall be impact tested at MDMT — not less than KCU=30 em2 (3 kgf*m/em?2) for carbon
and low-alloyed steels.

3.0.8 Rated values of mechanical properties at high-temperatures and test temperature
shall be indicated in the technical documentation on prefabricated details intended to be
used at high temperatures.

3.0.9 For prefabricated details intended to be used at temperature above 400°C it is
required to define value of material creep resistance that shall also be indicated in the

documentation. Limit values of material creep shall exceed the values indicated in the
documentation.

3.1 PIPES

3.1.1 Scope of testing and grade of pipes material and pipes scope of testing shall be in

accordance with the standards indicated in the NEFTECHIMPROEKT's material
specifications and the requirements of this JS.

3.1.2 Seamless pipes shall be manufactured from forged or rolled billets.

3.1.3 Hydraulic tests shall be provided for each pipe. Test pressure value shall be specified
not tess than the one determined in ASTM A530 p.21.1 or ASTM AS99 p.22.2.1. E

3.1.4 Pipes shall be supplied heat-treated that ensures the required level of mechanical
properties and residual stresses. Each pipe shall be marked including the following data:
heat number, steel grade, Manufacturer, series number.

3.1.5 Pipes with inner diameter > 14 mm shall be tested by non-destructive methods. Pipes
with diameter < 14 mm to be examined with magnetic particle test or liquid-penetrant
test.

3.1.6 Pipes from corrosion-resistant steel to be tested for intergranular corrosion if

COMPONENTS AND MATERIALS AMM-03-i5-006 11
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specified in the documentation.

3.1.7 Pipe manufactured from duplex steel ASTM A 790 2205 UNS 532205 shall conform to
all requirements of the Project Licensor Chevron Lummus Global LLC Specification NeCPM-

SU-5011 «Supplementary Materials and Fabrication Requirements for Duplex Stainless
Steeln.

In addition Manufacturer shall be approved by the Project Licensor Chevron Lummus

Global LLC. Approval shall be based on:
a. A list of Manufacturer’s experience submitted to the Project Licensor.

b. The Project Licensor’s examination of a sample weld submitted by Manufacturer.
Examination shall include microhardness and microstructural examination.

3.2 PIPING FITTINGS

3.2.1 Range of sizes, material, scope of piping components material testing and the scope
of fittings testing shall conform to the requirements indicated in Neftechimproekt’s
material specifications and the requirements of the present Job Specification.

3.2.2 Fittings shall be manufactured from fergings, die formings and pipes.

3.2.3 Fittings regardless of design, metal grade and fabrication method shall be heat
treated. Heat treatment method to be defined by Supplier.

3.2.4 Welded fittings fabricated from duplex steef 2205 UNS $32205 are acceptable for use
only if the welds are made with filler metal, i.e., autogenous welding is not permitted.
After all long seam welding including welds repairs procedure is completed the pipe should
be heat treated in accordance with ASTM A790 followed by water quenching.

3.2.5 Manufacturers of pipes and fittings shall provide at the delivery Welding Procedure
Description including pre-heat treatment and post-weld heat treatment requirements. It
shall also include type and grade of required welding materials.

The passport on pipes and fittings shall include Welding procedure specification (WPS} and
procedure Qualification Record {PQR).

3.3 FLANGES AND BLINDS

3.3.1 Materials, the scope of flanges and blinds materials testing as well as the scope of
flanges and blinds testing shall conform to the standards indicated in Neftechimproekt’s
material specifications and the requirements of the present Job Specification.

3.3.2 Butt-welded flanges shall be fabricated from forgings.

3.3.4 Ternperature limits of materials application for blind flanges or blinds installed
between flanges shall be taken considering temperature limits of flanges application.

3.4 BOLTING

3.4.1 Range of sizes, material, scope of piping bolting material testing and scope of piping
bolting testing shall conform to the standards indicated in NCP’s material specifications
and requirements of this Job Specification.

3.4.2 Material of stud bolts and nuts is allowed to be fabricated from rolled bar.

3.4.3 Stud bolts and nuts to be fabricated from different grades of steel, in case of the

COMPONENTS AND MATERIALS AMM-03-15-006 5
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gy same grade — different hardness shall be considered provided that nut hardness is lower
R than stud boits hardness not less than 10-15 HB.
-
% ; 3.5 SCOPE OF HIGH PRESSURE PIPING COMPONENTS TESTING
SE
E E [Table 1 Scope c}f high pressure piping compenents testing.
E & Ne Materials and Tests and inspections to be performed Document Scope of testing
= :E camponents
B8 1 Heat treatment:
g § R soltion-anneal 100% fo_r stainless steels of
o3 “;’,‘ austenitic grade
e 100% of carbon steels
233 High temper for stress relief {NACE MR0103-2003
28 application)
£ o Heat treatment ensuring the required level of
E 2 4 mechanical properties and residual stresses 100%
é “g‘ < Heat treatment by s ASTM A730 followed by water 100% of weldad pipes of
23 quething —— . duplex steel 2205 UNS $32205
=T 6 Marking verification lnspfet':tlon 100%
7 Quter diameter and wall thickness inspection girtégia;ze 04 100%
8 Chemical composition analysis 260 4 100%
g Mechanical properties of metal, including:
10 Mechanical properties test temperature 2 pipes per log
Tension strength MPa (kgf/cm2). For steels of
11 2.25Cr-1.0Mo type tension strength shall be not 2 pipes per ot
maore than 7030 kef/cm2.
12 Relative of physical yvield strength, MPa {kaf/cm2) 2 pipes per lot
13 Elongation after break, % 2 pipes per lot
14 Reduction of area, % 2 pipes per lot
15 Coefﬁc{ent wl» specified as {SHMR) x (P+Sn) x 10°%. 2 pipes per lot
Coefficient «J» shall be not more than 120.
16 Welded joints test ?:S‘i}?eg;ﬂ“c 100% of weided pipes
Pipes surface testing: non-destructive tests
for pipes with ID 2 14 mm {test method to )
17 be approved by Nefiechimproekt); magnetic tNec;?}ti;z:;c;:ctlve 100%
Pipes particles test of outer surface for pipes with
ID < 14mm.
Hydrostatic pressure test indicated in Hydrostatic test
18 . 100%
Standards on pipes report
Impact tests performed on 3 samples. For welded
ipes impact strength measurement shall be Impact test .
= g:ﬁormed in 3 zones — base metal, welded joint, —Te!i)\'t 2 pipes per lot
heat-affected zone.
Hardness test. For welded pipes hardness shail
always be checked in 3 zones: base metal, welded
- joint, heat-sffected zone. Hardness value to be
?’l‘ controlled in accordance with Manufacturer's
= Regulation documents.
é For 2.25Cr-1.0Mo steels hardness shall not exceed
= HB225. Hardness test .
20 Hardness measurement to be performed for report 100% of pipes from both ends
seamless carbon steel pipes in case it is required to
comply with NACE MR0103-2003 Ia corrosive
& cracking service containing wet H2S (hardness shall
% not exceed HRC22). Requirement to perform an
3 inspection shall be indicated in
5 NEFTECHIMPROEKT's Specification.
21 8Bending test Bending test 2 pipes per lot only for welded
report pipes
f ire to perform i hall be i i
2 ’iﬁg-.ﬁ:fﬁ_ﬁﬁﬁm@?ﬂfm‘?ﬁo’émﬂ s?a(é;;isctaiiorlw. (G test report | ZPEes per lotforstainless
%
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2 = Ne Materials and Tests and inspections to be performed Document Scope of testing
2y components
c2li23 Heat treatment:
e = .
wE 24 Solution-anneal 100% f.oE'stamless steels of
£ 3 austenitic grade
ZE . . 100% of carbon steels [NACE
é E 25 High temper for stress relief MRO103-2003 application)
e Heat trestment ensuring the required level of 100%
= E 26 mechanical properties and residual stresses °
s B 28 Marking verification 100%
b . o . 100%
% 8 29 Dimensions inspection
oo i T
29 Chemical composition analysis | .
o5 For steel 1.25Cr-0.5Mo tih and phosphorous | Inspection
3 RN content shall be as follows: Certificate 100%
o g Sn—not more than 0.015 wt.% 3.1 EN10204-
5 P —not more than 0.012 wt.%. 2004
£ % 31 Mechanical properties of metal, including:
é g 32 Mechanical properties iest temperature 2 forgings per ot
273 Tension strength MPa (kgf/em2). For steels of
-5 33 2.25Cr-1.0Mo type tension strength shall be not 2 forgings per lot
more than 7030 kgf/cm2.
34 Relative or physical yield strength, MPa {kgf/cm2) 2 forgings per lot
35 Elongation after break, % 2 forgings per lot
36 Reduction of area, % 2 forgings per lot
Coefficient «J» specified as (Si+Mn) x (P+5n) x 10", .
38 Forgings Coefficient «J» shall be not more than 120. 2 forgings per lot
. o Each forging with diameter
39 Ultrasonic examination Test report =32 mm
Selectively in places where
. - - defects are hard to be
[+5 t
a0 Magnetic particle test or liquid-penetrant Test report revealed by visual inspection
test and places where defect were
removed.
41 Impact tests performed on 3 samples l:;:? test 2 forgings per lot
Hardness test. Hardness value to be controlled in
accordance with Manufacturer's Regulation
documents.
For 2.25Cr-1.0Mio steels hardness shall not exceed
HB225. Hard test
42 Hardness test is parfarmed for carbon steels in case rea;o:tess es 100%
it is required to comply with NACE MR0103-2003 in
corrosive cracking service containing wet H2S
{hardness shall not exceed HRC22). Requirement to
perform an inspection shall be indicated in
| NEFTECHIMPROEKT's Specification.
IGC test. Requirement to IGC test shali be indicated I
43 in NEFTECHIMPROEKT's Specification. IGC test report | 2 forgings per lot
= &4 Certificates availability verification 100%
= Verification of package tags availability and their Inspection
= a3 conformity with the Certificates Certificate
5 100%
g Chemical analysis 3.1 EN10204-
g 46 < b 2004
a7 Electrodes quality compliance verification ;):relsiectrode of 5 bundles
Flactrodes Electrodes welding technological properties
48 inspection realized by T-joint welding in accordance 1 bundle per lot
& with Regulation documents
3 Ferritic phase analysis. The requirement shall be
E 49 indicated in neftechimproekt’s Specification. 1 bundle of electrodes per lot
5 IGC test. Reguirement to 1GC test shall be indicated
5 50 in NEFTECHIMPROEKT’s Specification, IGC test report 1 bundle of electrodes per lot
51 Certificates availability verification 100%
i . Verification of package tags availability and their inspection
52 Welding wire conformity with the Certificates Certificate 100%
53 Chemical composition 3.1 EN10204- 100%
2
b
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= 2 Ne Materiais and Tests and inspections to be performed Pocument Scope of testing
T g components
c 2 2004
C= - —
oz IGC test. Requirement to IGC test shali be indicated .
gapi ™ in NEFTECHIMPROEKT’s Specification. IGCtestreport | 1wire reel per jot
b3 E 55 Certificates availability verification 100%
S s welding flux verification of package tags availability and their
e 56 . ) i 100%
T s conformity with the Certificates
z é 57 Certificates (passport} availability verification 100%
°9 58 Verification of gas cylinders tags and their 100%
58 shielding gas | conformity with the Certificates °
a g P .
ca Gas purity test to ensure conformance with the .
s - 59 Cartificate. 1 cylinder per lot
S el len Marking verification Inspection
2 £ Certificate
[l
£ ,g, 61 Chemical analysis 3.1 EN10204- 100%
23 2004
§ é 62 Flange metal | Seal face visual inspection 100%
EZ 63 gaskets Size verification 2 gaskets per loy
Magnetic particle test or liquid-penetrant {color
64 tes‘f P quie-p { ) In questionable cases
1GC test. Requirement to I5C test shall be indicated For material of 1 gasket per
65 in NEFTECHIMPROEKT's Specification. IGCrestreport || 4
66
67 Heat treatment:
68 solution-anneal 100% fpr stainless steels of
austenitic grade
100% of carbon steels
69 High temper for stress relief {NACE MR0103-2003
application})
70 Welded joints heat treatment 100% of welded fittings
Heat treatment by ASTM A790 followed by water 100% of welded fittings of
71 quenching duplex steel 2205 UNS
§32205
Heat treatment ensuring the required level of . 100%
72 mechanical properties and residual stresses Inst"‘?t'on
73 Marking verification gelrté;’fla;; 04 100%
74 Outer diameter and wall thickness inspection 260 4 - 100%
75 Chemical analysis 100%
76 Metal mechanical properties, including:
77 Mechanical properties test temperature 2 fittings per iot
Tension strength MPa (kgf/cm2). For steels of
78 2.25Cr-1.0Mo type tension strength shali be not 2 fittings per lot
.| more than 7030 kgf/cm2
79 Fittings {Tees, | Relative or physical yield strength, MPa (kgf/em2} 2 fittings per lot
80 reducers, Elongation after break, % 2 fittings per iot
31 elbows, etc.) Reduction of area, % 7 fittings per lot
Coefficient «J» specified as {(Si+Mn} x [P+5n} x 10°. 2 Fitti |
82 Coefficient «J» shall be not more than 120. fttings per lot
= Welded joint inspection by radiegraphic .
= Inspection report 0 itk
g 83 examination or equivalent method. P po 100% of welded fittings
::: 84 Ultrasonic examination Inspection report | 100% of billets
g Hydrautic test. For US tested parts itis
- permissible not to perform hydraulic test. In
Test report 100%
8 this case test pressure shail be ensured by P ¢
Manufacturer.
Impact tests performed on 3 samples. For weldad
2 fittings impact strength measurement shalf be
o -
% 86 performed in 3 zones — base metal, welded joint, Test report 2 fittings per lot
5 heat-affected zone.
_% Hardness test. For welded fittings hardness shall
“ always be checked in 3 zones: base metal, welded
37 joint, heat-affected zone. Hardness value to be Test report 2 fittings per fot
controlled in accordance with Manufacturer's
Regulation documents.
%
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Na Materials and Tests and inspections to be performed Document Scope of testing
components
For 2.25Cr-1.0Mo steels hardness shall not exceed
HB225,
Hardness test is performed for fittings made of
seamless carbon steel pipes in case it is reguired to
comply with NACE MR0O103-2003 in corrosive
cracking service containing wet H2S {hardness shall
not exceed HRC22). Requirement to perform an
inspection shall be indicated in
NEFTECHIMPROEKT's Specification.
Pipe bend wall thickness testing with ultrasonic .
88 method (for elbows) tnspection report | 100%
89 Pipe bend metal solidity inspection (for elbows} Inspection report ! 100%
100%
For parts undergoing hydraulic
Magnetic particle test or liquid-penetrant {color) test rnagnetic particle or
0 test Testreport liquid-penetrant (color) test
shall be performed after
hydraulic test.
2 fittings per fot. Only for
g1 Bend test Test report welded fittings
IGC test. Requirement to 1GC test shall be indicated 2 fittings per lot for stainless
92 in NEFTECHIMPROEKT's Specification. Test report steels
93 Welded joints | Visual inspection 100%
- = "
94 :::tgnetsc particle test or liguid-penetrant (color) Test report 100%
g5 Radiographic or ultrasonic examination Inspection report i 100%
Hardness test in base metal, heat-affected zone,
96 weld metal Test report 100%
97 Chemical analysis in base and welding metal 100%
Eerritic phase analysis for austenitic steels welds for 100%
98 temperatures above 350° C i
99 Marking verification 100%
Inspection
. ! Certificate
100 Chemical analysis 3.1 EN10204- 100%
2004
101 1 Stud bolts, Stud bolts type verification Each detail
102 | nuts studs bolts length verification Each detail
visuzl inspection of stud boits and nuts surface to
103 ensure having ho corrosion, cracks, blisters, nicks Each detail
and flaws.
104 Thread quality inspection with thread gages Each detail
105 Coating thickness and quality inspection Fach detail
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4. GLOSSARY

4.1 Depending on fabrication method pipes are divided into seamless and welded ones.
Seamless pipes can be fabricated by hot forming or cold drawing methods. Sealmess pipes
can be fabricated from rolled billet, forging or casting.

Welded pipes are fabricated from steel sheet. Straight fusion welded pipes are
fabricated by roll forming followed by automatic welid thus forming a longitudinal seam.

Spiral fusion welded pipes are fabricated by automatic welding on the spiral-wound plate
or band billet.

4.2 Pipe fittings are parts of the pipe designated for connection of separate parts of
piping with or without change in flow area and for piping fixation.

Connection piping fittings include:

4.2.1 FEibows. According to the method of fabrication they are defined as short
radius elbows, bend elbows, formed-and-welded and miter elbows. Short
radius elbows are fabricated from seamless pipes and straight fusion welded
pipes by hot forging or drawing with bend radius not more than 1.5DN.
Bend pipes are fabricated from seamless pipes with bend radius not more
than 1.5DN. Formed-and-welded elbows are fabricated from a plate by
press forming or hot forming followed with welding. Miter elbows are
fabricated from pipe sections by assembling and welding.

4.2.2 Reducers. Depending on the fabrication method reducers may be seamiless,
welded or wedged-end. Seamless reducer can be fabricated from pipes or
rolled plate by forming that provides no seams. Welded reducer can be
fabricated by roll forming followed by welding. Wedged-end reducer can be
fabricated from a pipe by cutting wedges in pipe end and heat swaging
followed by welding.

4.2.3 Tees. Tees include seamless, welded and formed-and-welded tees. Seamless
tees are fabricated from seamless pipe by hot forming or hydraulic forming.
Welded tees are fabricated from seamless or welded pipes by branch
welding-in. Formed-and-welded tees are fabricated from plate by hot
forming and flanging followed by welding of joints.

4.2.4 Crosses. Crosses may be fabricated from seamless, as well as from straight
fusion welded pipes or a plate with roll forming followed by assembling and
welding.

4.2.5 Flanges. Flanges are manufactures from forgings.

4.2.6 Blinds. Blinds are manufactured from rolled plate or forgings.

4.3 Pipes components for pipes fixation include supports, brackets, bolts, stud bolts,

Instead of reg.Ng

gaskets.

4.4 Pipe materials include the following welding materials — electrodes, welding wire,
welding flux.

Signature&Date

45 A lot of piping components consists of components of the same type, size, wall
thickness made from the same heat of material (and if welded, with the same batch of
electrodes or welding wire of the same heat used) and undergone the same heat
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treatment.
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. SPECIAL REQUIREMENTS TO MATERIALS 1.25CR-1/2MO AND 2.25CR-1.0MO

5.1 All retaining pressure piping components regardless of DN, wall thickness and type of
product, shall be post weld heat treated {PWHT} in accordance with ASME B31.3.
requirements. No exemptions from PWHT are permitted.

5.2 Strength limit for all pressure components at room temperature shall be not more than
7030 kg/cm2.

5.3 Hardness of all pressure components and welds after PWHT shall not exceed 225 as
per Brinell hardness for stress relief.

5.4 Fillet welds of pressure retaining components shall be ground to a smooth concave
contour.

5.5 All welds subjected to pressure impact regardless of welding either at the factory or
site shall be 100 % radiography tested.

5.6 All piping components resulted from weld and welded joints of these elements Charpy
V-notch testing is required if they are fabricated from 1.25Cr-0.5Mo steel and used at
temperatures above 454°C, or if they are fabricated from 2.25CR-1.0Mo steel and used
at temperatures above 371°C . Impact tests shall be conducted in accordance with UG-
84 of ASME VIl Section 1, except that impact test is not required when test

temperature is not higher than minus 18°C. The impact test strength value shall be not
less than 15 ft-1b {0.02 kJ} (0,05 kcal).

5.6.1 Certified chemical analysis shali be provided for 1.25Cr-0.5Mo material. Tin and
phosphorous content shall be as follows:

Sh —not more than 0.015 wt.%
P — not more than 0.012 wt.%.

5.6.2 For steel 2.25CR-1.0Mo:

5.6.2.1 Coefficient «J», specified as (Si+Mn) x (P+5n) x 10*, shali be not more than 120.

5.6.2.2 Weld materials shall have minimum values of Mn and Si to provide high welding
capacity.

5.6.2.3 Each lot of welding consumables and covered electrodes including wire flux used
in fabrication shall be analyzed for P, Sn, SB, As. Analysis shall be performed on

deposited weld metal. The temper embrittiement factor “X” shall be equal to or less
than 15 ppm.

X=(10P+4Sn+55b+As)/100

Element concentrations are in parts per miilion.

5.6.2.4 Impact energy totem perature ratio cu rve shall be deveioped for each heat
treatment of sheets, pipes and forgings (small forged nozzles can be tested by each
batch in accordance with ASME Section VI, “Impact Test Requirements”). For welded
elements the curves shall be developed for each heat treatment of welding material

consumables, coated electrodes and wire flux combinations for each welding process
used.
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5.6.2.4.1 A minimum of six sets of three impact tests shall be conducted for each curve.

Sample  location  shall be as specified in  ASME  Section VI,
Division 1.

5.6.2.4.2 Six sets of impact test shall be performed at different temperatures, including
the impact test temperature specified in p. 6.6 above. The generated transition curve
shall clearly define the transition zone and the impact strength at ductile failure.

Maximum test temperature shall correspond to level of impact strength at ductile
failure.

5.6.2.5 For step cooled piping components impact tests shall be performed on samples
{subjected to the same heat treatment as the complete items) for each type of heat
treatment performed on sheets, pipes and forgings; in case of welded components
impact tests shall be performed on samples of each type of heat treatment for welding

material consumables, coated electrodes and wire flux combinations for each welding
process used.

5.6.2.5.1 Step cooling shall be in accordance with a table below:

Cooling Rate to the
Temperature,”C Holding Time, hour Next Temperature, °C

per hour

593 1 5.6

538 15 5.6

524 24 5.6

496 60 ‘ 2.8

468 100 28

315

Air cool

Insteod of reg.Ne

Signature&Date

Register Ne

5.6.2.5.2 Impact tests of each step cool tested sample shall be performed, and transition
curves developed in accordance with the procedure described above.

5.6.2.5.3 Acceptance criteria for the materials are given below:

CvTrd0 + 2.5ASCvTr40sc<10°C, where:

CvTra0 - Charpy V-notch 40 ft-lb impact energy temperature of completely heat treated
specimens (before step cooling)

2.5AS5CvTr40sc - Charpy V-notch 40 ft-Ib impact energy temperature of completely heat
treated specimens {after step cooling).
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ITOT BOKYMEHT ABANETCA COBCTBEMHOCTLIO "HEDTEXMMITPOEKT"

- HEGTEXUMINPOEKT

TEXHWYECKUE YCNOBUA

NEFTECHIMPROEKT JOB SPECIFICATION

J5

M HE NOAABNNT KOMUPOBAHKIC 1 PACRPOCTPAHEHWIO G583 8ro cornacna

1. OBUIME NONOMEHMUA

1.1 Hactoawme Texdmyeckme Ycnoews ONpedennloT OCHOBHbie Tpebosauus K
M3roTOBNEHUID, UCHBITAKNIO M NOCTaBKe TpyD, peTanel Tpybonposoaos u matepmanos.

1.2 Texwnyeckue yCAOBMA  PacnpoCTPaHsiOTEA  Ha NPOEKTUPYEMDBIS, BHOBb
M3TOTABANBAEMbIE W MOAEPHUIMDYEMbIE CTaNbHbIE TEXHONOTMueckMe TpyBORpPoBOAbI,

ApeAHasHaueHHble ANA TPaHCNOPTMPOBAHWA rasoobpasHbix, NapoobpaszHbiX W MUOKMX
Cpel B Avanasone OT OCTaTONHOrO AasAenus (Bakyyma) 0.001 MNa {0.01 krc/em2) po

ycnosHoro aasnekna 320 Mila {3200 krc/cm2) v pabounx TEMNEPaTYp OT MUHYC 196 a0

700 rpagycoB Llenbca 1 SKCIYaTMPYIOIMXCA Ha ONacHbIX NPOU3BOACTBEHHBIX 06 LeKTaX.

1.3 3a pacuetiyio OTpMUATENbHYIO Temnepatypy BO3AYXa M MMHMMA/bHYIO PacyeTHylo
jemneparypy MeTaana npn  Bbibope marepuance wn  msgenuii Tpybonposogos,
PACNONOXKEHKEIX Ha OTKPLITOM BO3AYXE UM B OTANIMBIEMbIX NOMELLEHUAX, npUHUMaeTCA:

Cpeanan Temnepatypa HanBonee xo0n0aHOM NATUAHEBKM patioka ¢ oBecnevyeHrocTbI0

0.92, echu pabovan TemnepaTypa cremkn TpyGonposoaa, Haxo[AWEroCa NOA SaBAEHUEM
WAW BaKYYMOM, MONOKMTENbHARA;

ABCONIOTHAA MHMHUMaNbHAA TEMNEPATYPa AAHHOTO paiioHa, ecnn pabouas Temnepatypa
CTeHkn TpyBONPOBOAA, HAXOAAWETOCA NOA AABASHMEM UMM BAKYyMOM, MOMET CraTk
OTPHMUATENBHOM OT BO3AGHCTBUA OKPYMKAIOLLErD BO3Ayxa,

1.4 [ina nopTBepKASHUA XNafOCTOWKOCTM NMPpH HU3KUX Temnepatypax, NpUMeHsemble
mavepuanbl A0MKHEI BblTb MCNBITAHbI HA YAAPHYVIO BA3KOCTL nO meToay Lapnu npu
MUHUMAnNEHOM! pacueTHo Temnepatype MeTanfa - He MeMee KCU=30 [w/cm2 (3

Krc*m/eM A YrRepoancTIX 1 HWU3KONETMPOBAHHLIX CTane.

1.5 [Jan nopTBepKAaeHMA KauecTBa CTPYKTYpbi meTanna, NPUMEHREMBIE MATEpPHalibi
WCABITLIBAIOTCA Ha YAAPHYIO BAKOCTL NPU NOMOMKUTEABHLIX TEMREPATYpaXx, DBbLIMHO npu
Temnepatype 20 rpap. Uenwcua. Ecam HeT cneumanbHbix TpeboBaHuit co cTopoHBI
HedTexuMnpoeKkTa, METOAMKY MCRBITAHUN M 3HaYeHue IHEPIUK NPU UCMBITRHUM Ka
YA3pPHYI0 BA3KOCTH ONPeAeNAeT UIrOTOBUTESIb SeMeHTa TPYGONpPoBoa0s.
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Irotr AOKYMEHT ABARETCA cobeTBeHROCTLIo "HEGTEXMMINPOEKT"

1 HE NOANENHT KORMPDBIHMIO W PACPOCTPAHEHMID Bez ero coraacua

HESTEXUMAPOEKT
NEFTECHIMPROEKT

TEXHWUYECKME YCNOBUA
JOB SPECIFICATION

J5

Baam. ume. Ne

2.0 TEXHOAOTUMECKME TPYEONPOBOAb! C AABNEHUEM (O PN 100 KFC/CM2 U3E BKA.)

Tpybu, perann Tpybonpososos u MaTepua/bl, NIPUMEHAEMbIe ANA TEXHONOTUECKNX
TpybonpoBoAOB € AaBaeHuem (o PN 100 Krc/cm? us6 BHA.), NO KauyecrTsy, TeXHHUMECKON
XapaKTEPUCTMKE N MaTepranam AOMKHbI OTBEYaTh TPeBOBAHUAM 3aNPOCa Ha TeXHUYecKoe
npegnowaeHne {3TN) / texHudeckol uactu 3akasa {TYU3), cTaHAapTam, YKasaHHoIM B
cneunduKkaumax matepuanos, sxoaauwmx 8 3701/TH3 1 HACTOAWNM TEXHMYBCKNM YCAOBMAM.

2.1 TPYBbI

2.1.1 CoptameHT, matepvan, obbem WCNbITaHKMI MaTepuana Tpy6 m obvem ucnbiTanmii

Tpy6 AOMKHBLI COOTBETCTBOBATL CTAHAAPTaM, YKA3aHHbIM B CNELMGUKALMIK Ha MaTepuanbl
HedTtexumnpoekta 1 TpeboBaHUAM HACTOAILNUX TEXHHYECKUX YCROBKA,

2.1.2 [na TexHosAorMueckux TpybonpoBoAOB, KaK NPaBUAO, ACMKHBI NPUMEHATLCA
HeclwopHbie ropaueaedGopMUpoBaLHble U XonoaHoaebopMUPOBaHHbIE TpyShl.

2.1.2.1 JonycKasTca NPUMEHATL SACKTPOCBAPHLIE TPYDbI 417 YCNOBHbIX AMaMETPOEB CBbILLe
DN400, ecnn 370 YKasaHo B cneunduraumu Ha matepuanst Hedrexumnpoexra. CsapHbie
Tpy6b! cabiuse DN40D AonycTMMO NPUMEHATL RPY YCNOBUK BbiNOAHEHUA TepmoobpaboTkm,
100% KOHTPOAR NPOJOAbHBLIX CBapHbiX 1IBOB, NPW NONOMMUTEALHBIX pe3yAbTaTax
MeXaHM4ECKMX MCNbITaHUK 06pa3uoe M3 CBapHLIX cOeAUHEeHui B NONHOM obheme, B TOM
YUCNe MCNBITaHMIA HA 3arub U UCNLITAHWIA HA YARPHYIC BAZKOCTD.

2.1.2.2 [lonycKaeTcA NpUMEHATL B Kavecrse Tpyb obedyaliku, ¥3roTOBNEHHbLIE U3 ANCTOBON
CTanM B COOTBETCTBMM C MpaBunamu ycTpoiictea W GesonacHOW 3KCAyaTallMu COCYAOs,
paboTawowyx Nop, NaBASHUEM, Ha yCNoBHOe passieHne ao PN25 KI'C/CMZ. Npumexexue
ofeyaek [ONYCTMMO, ECAW 3TO YKasaHo B chneuMUKALMAX MNU  ONPOCHBIX AKMCTaX
HedTexmmnpoekra W NpeaocTaBheHb: 3cku3bl obedaek, a Takke Heobxoaumble
TpeboBaHNA RO KOHTPOIO M HCABITAHWAM MaTepuana M H3LEAMA.

2.1.3 BecwosHbie TPyObl, M3TOTOBNEHHblE W3 CAMTHA, [AORNYCKIETCA NPUMEHATL NPH

YCAQBUM NPOBEASHMA MX KOHTPOAA METOAOM YNbTpassykoBoi Aedextockonuu B obveme
100% no Bceid NOBEPXHOCTH.

2.1.4 dneKTpocBapHbie TPYDbl, KOHTAKTUPRYIOLME CO CPRAOH, BbISHIBAIOLWEH KOPPO3KMOHHOE
pacTpeckMBaHWe MeTanna, He3aBACUMO OT JABNSHKA U TOMUMAHD] CTEHKW A0KHL BbiTh B
TepmoobpaboTaHHOM COCTORHMK, @ MX CBAPHDIE UIBb! PABHONPOY4HbI OCHOBHOMY METaANY W

noaseprHyTst 100 %- HOMY KOHTPOAIO HepaspyllaioWUMK MEeToaamK (yAbTpa3ByKOBOM
KOHMTPOAb WAK Paauorpaduuecknin KOHTPONL).

2.1.5 Tpyba w3 pasyxbasHoW cranu ASTM A 790 2205 UNS S$32205 pomwHa
COOTBETCTBOBATL BCem TPeDOBaHUAM TeXHUUECKMX YCnoeuiA anlenauapa Chevron Lummus
Global LLC NeCPM-5U-5011 «BcnomoraTenbHele MaTepuanbl ¥ NPOUIBOACTBEHHbIE
Tpebosanuan K ABYX(ha3HON HepKaBeoLkel cTanuy.

Kpome TOFO NpoM3BoAMTENb AOMKEH DbiTh yTBepwGeH AuueHsnapom Chevron Lummus
Global LLC. OcHOBanrem ON8 YTREPXKAEHWA A0AKHD ObiTh:

g a. OnYcaHve oNbiTa NPOU3ROAMUTENA, NPEACTABABHHOE NULEH3NAPY.

2

3 b. Ouewkxa nuueHsuapom obpasua  CBapHOIO  COGAMHEHWA, NPEACTaBNeHHOro

8 npoussoguTenem. OUEHKA [OMKHA BKAMATL ONpeieNeHUe MMKDOTBEPAOCTH K

= uccieaoBaHue MUKPOCTPYKTYPbL.

3

; W3roToBARHKE, MCTIBITAHME W e § viam,
g nocvaska Tpyb, petaneil AMM-03-TY-006
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BTOT [ORYMEHT RBARETCA COBCTBEHHOCTLIO "HEDTEXMMITPOERT"
M He NOZAEKHT HONUPOBAHWID M PacnpocTpaHexmio §ea ero cornacun

Baam. ure N2

flodn. u dama

HEGTEXUMNPOEKT TEXHUYECKWE YCNOBUA TY
NEFTECHIMPROEKT JOB SPECIFICATION Js

2.1.6 Csaphbie Tpybor M3 Aapyxdasnon cranm 2205 UNS S32205 ponyckaiotca K
NPUMEHEHKUIO NPW YCNOBUM, UTO CBAPHbLIE COE/MHEHUS BLINDAHEHb C UCNONb3OBAHUEM
NPUCAZIOYHOTO MaTepuana, TO ecTb CBApKa aBTOTEHOM He AONycKaetcs. [ocne cpapKu

LIBOB NO Beei anuue, Tpyba AonmHa npoiTH Tepmuuyeckylo o6paboTky B COOTBETCTBUM ¢
ASTM A790 ¢ notneayiolen 3aKankon B BOAe.

2.2 QETANW TPYBONPOBCAOB.

2.2.1 CoprameHT, maTepuan, obbem ucnbiTaHui matepuana fetaneit Tpybonposoaos u
obbem ucnbiTakmini  peranek TpybonpoBoAOB AO/MKHbI COOTBETCTBOBATL CTaRZapTam,

yKasaHHbIM B cneulmMKaumu Ha matepuanst Hedtexwmnpoekta wu  TpeboBanuAm
HaCTORWMX TEXHUYECKMX YCAOBMIA.

2.2.2 fevann 7TpybonposonoB CneayeT M3rOTaBAMBATL M3 CTa/ibHbIX OECLIOBHBLIX M
NPAMOWOBHEIX CBAPHBIX TPYD Uay AMCTOBOID NPOKaTa.

2.2.3 fletanu TpybONpoBOAOE ANA CPEA, BbI3LIBAOWIMX KOPPO3ZUCHHOE pacTpeckmBaHune,

HE3aBNCMMO OT KOHCTRPYKUMMK, MapKi MeTasna W TeXHONOFMU M3FOTOBAEHMUS, NOANEKAT
TepmoobpaboTke.

2.2.4 CpapHble coeamHexmna pevanedl Tpybonposogos [OMKHLI NoAaBeprateca 100%
pagmorpaduueckomy NaK yNbTPA3BYKOBOMY KOHTPONID.

2.25 CZBEDEHHHE u3 TpyD TPOWHMKN DONYCKAeTCH NPpUMEHATL Npy Aasnedun ao PN100
Kre/em”.

2.2.6 O8O/ bl CBAPHBIE CEKHYWUOHHBIE C VCﬂOBHb!M npoxopom DN150 ~ DNAGO ponyckaertca
NPUMEHATL TPU AaBaennn ao PNG3 I-(I'C/CM

2.2.7 Oreopbl CBapHbie CeXKUMOHHLIE € YCAOBHBIM, Rpoxogom DN500 - DN1400
HONYCRaeTCA NPUMEHATL NPY AasneHrn no PN25S KI'C/CMZ.

2.2.8 [ina W3roTOB/ieHNA CBAPHBIX CEKUMOHHBLIX OTBOAOE He ADMYCKAETCA NpUMeEHeHue
3NeKTRPOCBAPHbIX TPYG €O CRMpanbHbiM WBOM.

2.2.9 Tlpu U3rovoBNEHUM CBAPHBIX CEKUMOHHBLIX OTBOLoB OT DN4AOD n Bhiwe cheayer
NPOBOANTL NOABAPKY KOPHSA LUB3 USHYTDH.

2.2.10 Ceapuble nepexonsl ¢ yCJ'IOBHbIM npoxopom .DN250 — DN400 ponyckaerca
NPUMEHATE NPy Aasnennu Ao PNAO kre/cm?.

2.2.11 CpapHnie nepexofapi € ycnoBHoi npoxopom DNSOO — -DN1400 ponyckaerca
NpyYMeHATE NP gasneldun po PN25 Krc/t:mz

2.2.12 JlenecTkosbie nepexogbt C ychosHbiM npoxofsom DN10O —~ DN500 ponyckaerca
NPUMMEHATb NipK gasneHn po PN16 KTC/CMZ. He ponyckaeTca NPpUMEHATh AeneciKoBble
nepexoabl ANA CHMKEHHbLIX YINEBOADPOAHBIX FAa308 W BEWECTB C TOKCUUHLIM JelicTBruem.
flocne U3TrOTOBAEHWA NenecTLoebie repexoabl cnepyet NOBBEPIrHYTh
BLICOKOTEMNEPATYPHOMY OTIYCKY.

2.2.13 CBapeHHbie u3 Tpyb KpeCcTOBMHBI JONYCKAETCR NPUMEHATL Ha Tpybonposoaax u3
YTNepoanCTbIX cranen npu paboueit Temneparype He Bbitwe 250 rpaa. Lienwscus.

2.2.14 KpecrosuHbi, cBapeHHbie M3 37eKTPOCBAPHbIX TPYO, AonyckaeTca NPUMEHATb Npu
pasneHnn He Bonee PN16 Krc/em®. fipu 3TOM OKM A0MKHBI BbiTh W3rOTOB/EHBI U3 TpY6,
PEKOMEHAYEMDbIX ANS NPUMEHEHUs NPY AaBAEHUM He Menee PN25 kre/cm?.

2.2.15 KpectoBuHbi, cBapeHHbie W3 beclwoBkbix TpyD, AONYCKAETCR NPUMMEHATb Npw

<
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370T SOKYMENT RBARETCH coBCTaeHHOCTRIO "HEGTEXUMNPOEKT"

Y HE NoANENHT KONHPOBAaHWWG W PACOPOCTRAHEHHIO fes ero cornacua

HESTEXUMDOPOEKT
NEFTECHIMPROEKT

TEXHHMYECKKE YC/108MA
JOB SPECIFICATION

TY
IS

Baom,ura. Ne

Nodn, u dama

Uue, Ne nodn.

pabnexnn He boaee PN25 krc/cm®. Tipn 3TOM OHW BOMANHbI BbiTb M3TOTOBAEGHLI M3 TPYG,
PEKOMEHAYEMDIX 045 NPUMEHEHRNA NPU AaBNeHnN He menee PN4AD Kre/cm?,

2.2.16 [na TexHonormdecknx TpybonpoBOAOB chaenyeT MPMMEHATb, Kak NpPaBuAo,
KPYTOM3OFHYTbIE OTBO/DbI, H3rOTOBAEHHBIE U3 BECIIOBHBIX U NPAMOWOBHBIX CBapPHbIX TPYD
METOLOM FOpPAYEH LWTAMNOBKN M NPOTANKKHN, THYTbie U LTaMNOCBapHbie OTBOAb.

2.2.17 CsapHble ¢uTHHIY u3 AgyxdasHoit crtanym 2205 UNS 532205 ponyckalotcs K
NPUMEHEHMIO NPK YTNOBUK, YTO CBapPHbIE COSAMHEHMA BLIIOAHEHBI C WMCNOSb30BaHUEM
NpUCagO4HONC MaTepuana, To ecTb CBapKa aBToresom He aofyckaeTca. Mocne ceapku
WEBOB NO BCEW ANVHE, BRAIOYAA ONepauuy NO pPemOHTY CBAPHLIX CORaMHEHKMH, DUTHHIN

DOMKHBLI NPOHTH Tepmndeckyio 06paboTKy B cooTeetcTeium ¢ ASTM A790 ¢ nochesytoweit
3aKaNKOK B BOAE.

2.2.18 WsroropuTenw CsapHbiXx TpyG ¥ cBapHbix (UTUHIOB AOAMHLI NPU NOCTaBKe
nNpenocTaBuThe ONWCaHWe npouenypbi CBapKM, BHIOYAA pDEXMMBI NOACrpesa nepeg

cBapkoit M TepmoobpaboTkm nocne ceapku.  [lo/KHBI ObiThb YKa3aHbl MapKku M TWnb
HeoBX0AMMBIX CBAapOYHbLIX MaTepuanos.

B nacnopt Ha TpyGbi M OUTHHTM JOAKHbI BXOAUTE TEXHOAOIAA cBapkn Welding procedure

specification (WPS) » artrecraums TexHonoruu csapkn Procedure Quaiification Record
(PQR).

2.3 ®NAHLibI W 3ATYUIKHK.

2.3.1 MaTtepwan, 0bbem HCMLITAHWA MaTepUana GNAHLEE M 3aTAYILeK U 00bem UCNbITaHNI
dnanues ¥ 3ArAYWIEK JAOMMHbI  COOTBETCTBOBATH CTAaHOAPTAM, YKasaHHbiM @ B

cneundukaymm  Ha matepuanbl  Hedrexmmnpoekta W Tpebosanuam  HacToALWmX
TEXHUYECKUX YCNOBKIA.

2.3.2 ina TpybonpoBosoBs, paboTalolnX NPKU YCIOBHOM BAaBAeHMM CBblwe PN25 krcfecm2
He33aBUCHMMO OT TemnepaTypbl, a Tarxe Ans Tpybonpoeogos ¢ paboueli Temnepartypoi

cebite 300 rpag. LenbCHA HE3aBMCMMO OT AEBNEHUA AOMKHBI NPUMEHATBCA (naHubl
NPUBPHbLIE B CTbIK.

2.3.3 ®naHub NPNBaPHbIE BCTHIK A0MKHbLI M3TOTABAKBATLCR M3 NOKOBOK,

2.3.4 TemnepaTypHbie NPeAeNbl APHUMEHEHUA MATEPHANoB QNAHUEBLIX 3arAYIeK uau
saraywiek, YCTaHaBAMBaeMbiXx mexly nasuamu, cnegyet NPUHKMATL € yMETOM
TeMnepaTypHbiX NPeaeAos NPUMEHERNA GnaHues,

2.4 KPEMEXHbIE AETANN.

2.4.1 CopTtamenT, martepvan, obbem MUCNbITaHKMI Matepuana kpenemxa TpybonpoBonos u
obbvem MCNbITAHWIA Kpenema TpyBONpoBOAOB AOMKHbI COOTBETCTBOBATb CTaHAApTaMm,

YKa3aHHbIM 8 cneundukaummn Hedrexumnpoekra n TpeboBaHUAM HACTOALMX TEXHUUECKUX
YCNOBUIA.

2.4.2 Tipy M3roToBAERHUM WNKWNEK, BONTOB ¥ raek, TRepAOCTh WNUNEK A0MKHA DbiTh Bbille
TBEPAOCTH FaeK He meHee, yem Ha 20- 25 HB.

2.4.3 [ina coeguHenus dnaHues npw Temnepatype cebiwe 300 rpaa. Llenbcus n nnxe
munyc 40 rpag. Uenbemns, He3aBMCUMO OT AABASHHMA CheyeT NPMMEHATD WHNIbKM,

2.4.4 He pOMNYCKaeTCA M3TOTAaBNMBaTL KPenemHble AeTanu M3 KMMsen, NoAyCRnoOKORHOM,
6eccemepoOBCKOA 1M 3BTOMaTHON cTanel.

2.4.5 MaTepuan 3arOTOROK MAM TOTOBBIE KPEMEKHLIE WIAENMA M3 KAUECTBEHHbIX

M3roToeneHne, ucneitaHue u

noctasKa TpyB, aeTaneh AMM-03-TY-006
TPY6ONPOBOROR W MATEPUANOE 7

ey § Mam.
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3707 AOKYMEHT ABARETCA COBCTREHHOCTLIO "HEDTEXUMNPOEKT"
W HE MOANEMKT KOAUPOBAHMIO M PACTPOCTPANeHI0 BeY Bro COTNAcHA

HEDGTEXUMIPOEKT
NEFTECHIMPROEKT

TEXHUHECKHKE YCNOBUA
JOB SPECIFICATION

Y
JS

A0MKHBI BbiTh TepMoobpaboTanb.

HaKaTKK He AOMyCKaeTc.

YIAEPOAMCTLIX, @ TAKKE TRNNOYCTOMMMBLIX W IKAPONPO4HLIX JETMpOBaHHbLIX CTanei

[na KpenexHbiXx peTanel, npumeHAeMbix Npy fasneHnd 4o PN16 krc/cm2 v paboueis
Temneparype go 200 rpag. LienbcHA, a TaKkKe KpenexHbix feTasen M3 yraepogncTon cranu
c peanboit guametpom po 48 mm TepmoobpaboTky gonyckaeTca He NPOBOLNTL.

2.4.6 B cnydae nNpYMEHEHWA KpenexHbix getaneid U3 CTain ayCTEHWTHOTO Khacca npu
paboueit Temnepatype cpeabl cebie 500 rpag. Lleabcna usrotoeanats pessby meToaom
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2 H3roroBnenue, MCnoiTadne 1 fer | vam,
$ nocraeka Tpyd, geranei AMM-03-TY-006

= TPYBONPOBOAOE M MATEPUANOR 8 2
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g HESTEXUMNPOEKT TEXHUJECKME YCNhOBMA Ty
P g NEFTECHIMPROEKT JOB SPECIFICATION Is
E 3 .
& &
2 T
= w
Ze 2.5 OBbEM KOHTPOAR SNEMERTOB TPYEONPOBOAOB (A0 PN100 KIC/CM2 U3B. B8KJ.).
’9 =
o
= § [Tabnnua 1 Obbem KOWTPOAs anemeHToB TpYBOnNpoBOADE ¢ AaBneHKeM {#o PN 100 kre/cm2 msb sra.).
25 .
£ 0
2o Mare, B H
2 e pranst M Wh MEDONPHATHA No
£ ‘é Ne INAMENHTHE ROKTPOAK M HENLITAHNAM Aorpmer D8uem xorTponn
o
E ; 1 Tepmmuacran obpaborka: i
v ¥ . -
g i}z 33KaNKz Ha TBEPABHA PACTEOp ;‘og:’ﬂ";;:::‘:::c':"*"x CTanen
L5
§ § 100% yraepoancThix cranei
E § 3 BHICOKKA OTRYCK, A CHATMA HANPAMEHWHA {npumenerne NACE MRO103-
£k 2003}
g E 4 TepMooBpaboTha CoapHLIX WR0E 100% ceaphuix Tpy6
bl
é g 5 Tepmaeckan o6paboTia no ASTM A790 ¢ nocregyioulen mo,f;;zz‘;:’;;ﬁ:ﬁz;;s UNS
5 ¢ 3aKafKO B BOAE MHCNEKLHOHHLIN 532'205
m = [ NpoBepra MAPKKPOBKK ;ep;dd;-nxm 100%
7 MpoBEpHE HAPYHHOTO AMAMETPE ¥ TONLMHB CTEHKHA 2 0204-2004 00%
8 Aposepxa XMMHILCKOTO COCTaBa 100%
9 MexaHrueckie CROHLTSA METAANE, BRAKYAR:
10 TEMNEPATYRY MCNBITaHMA MEXBHHIECKMY LBGACTE 2 1py61 o NapTHK
11 npeae’ NPOYNnCT Ha paspwe, MITa (krc/em? 2 TpyBbi OF napTHm
12 YCNOBHOID WAK BM3MHECHOrDd hpeaena Tekysects, MFla 2 1ov6
{xrc/cm2) Tpy6bl OF napmn
13 OTHOCMTENLHOI'D YANKHEHMA, % 2 1pyBil O Napmk
14 CTHOCHTENBHOIO CyHeHns, % 2 tpy6bl OT NapTum
AxT
15 WICHbITZHHR CBAPHLIX WIBOB papworpaduyeckux | 100% ceapHbix Tpy6
HCIbITaHHH
KOHTPOAL NOBEPXHOCTI HEPE3PYILBIOUIHM AKT KOHTPOAR 2 Tpy6bs o7 naprin g
16 HEPAIPYILAIOUAM GecmosHbx TPYE M3 AnTOR
METON0M METOADM 3ArOTOBKM
TpyGus Herbranmn npoGHeIM MapasnMsecknm gasnesmem,
YXA33HHLIM 8 HOPMATKBHO-TEXHUNSCHON SOKYMEHTA MY AKT
17 Ha TPyl BeAndina NpoGHOTO AABAEHAR NPHHMMAETIA He | mApocTaTWieckoro | 100%
MEHEE SHAMEHHMA OfipeaehedHoro n.21.1 ASTM AS30 nau HCRSITAHME
n.22.2,1 ASTM AZ95,
WCnbImanng Ha YAapHYID BR3KOCTL Ha 3-x oBpasuax. lnn
8 CBAPHBIX TRYE, 3amepbl YAaPHOH BA3KDCTH JONKHBS AKT MENbitatuik Ha 2 rov6
BLNOAHRTLCS B 3-X 30MaX - OCHOBRONM METANA, cBAPHOH YORPHYI0 BAIRECTL TRYSb! OT NapTi
WOE, 30HA TEPMMUYLCKOID BANSHIA.
3amep TeepAOCTH. fns caapHu TPYE 3ameps) TRepaecT
BOAKHLL BUNCAHATLCA BEETAA B 3-X 30HAX: OCHOBHON
METANA, CRAPHOM LIOB, 30K3 TEPMAUSLKOND BAMAHWUA.
Bennunna TBEPROCT KOHTPOAKPYETCA RO HOPMATHEHO-
TeXHHUECKOH SOKYMEHTILHHM MITOTOBKTENA.
s Ana Beciosubix yraepoantTex Tpy6 3amep 1BepaocTr AKT mcnbrTanma Ha | 2 Tpy6bl OT Napim C 060mx
=] OLYILELTBAACTEA & CAYHAe TPEBOBAHHS BLIRGAHEHIR TBEPAOCTL KOHUOB TPYGht
g' HOpmb! NACE MRO1032-2003 8 yEnoaMAX KOPPOSHOHROID
; PACTPECKHBAHHA B NOUCYTCTBMH Baakkoro H2S {reepaocts
§ HE A0/UKHa npesbhuath HRC22}, Tpebosanmne uenbrmanwh
ADMKKO GbiTh YiAIBHO B CNELHDMKaLMK
Hedvexwmnpoerya.
20 T — AT COLITAHAR HR 2 TpyBbi OT DapTVK TORLKD ga
sarnb tBAPHLIX TPYH
=3 MCNBITasia Ha MERKPHCTAANATHYIC KOPRO3HIo MHK. JY— 210vE
g 21 TpeboBaHue NCNLTaHKE JORKHO BbiTh YRAZ3HY B MK HHH Ha TPYDR! OT MapTMAH ,qr:n
’2 _ cneundurauns Hednexnmnpoerra. HEPKABEIUX CTaneh
,"é 22 Tepmueckan obpafioTra;
= 23 33KAIKA HA TBEPALIA PACTROP MHCReRUMOHKBIA :33:: ::T: :?:"K:::c':m”x cranedi
flokoarM ce
a mﬁ’;‘;&zm 100% yrnepogucThix Craaeit
24 BLICOHMI OTNYCK, ANA CHATHA HANPAMEHKA ’ {npumereHne NACE MRO103-
. 2003}
3
g:. M3roTOBAEHUE, MCTIBITAHHE K Jct ¥ viam.
g nocTaeka Tpyb, pevaned AMM-03-TV-006
= TpyBONPOBOACE U MaTEPNaNos o 2
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E RESTEXMMNPOEKT TEXHWYECKMUE YCROBUA TY
v
E g NEFTECHIMPROEKT 108 SPECIFICATION s
8
o
no
c a Ne Marephab) Bup MeponprATHA JBorymeHt 06bem kowTpons
= 0 INEMEHTHI HOHTPONIO ¥ MERLITIHNAM
T ®©
g g 25 TepmoobpaboTia caapHbi wBcs 100% ceapHbix TRYE
b § Tepmuyeckas obpaboTia no ASTM A790 ¢ nocaeayrowei 100% caapr:m TPy 3
] 26 SaKBKOR B BOE Asyxdazxon cranm 2205 UNS
e £ 532205
§ gx 27 TIpOBEDKa MAPRMPOBKH 100%
H EL 28 {iposepka pasmepos 100%
2 x 29 fpoBepKa XMMWYECKOID COCTABR 2 IOXOCBKM DT NAPTHR
\g § 30 MexaHruECKIe CHOACTE2 METANA], BRMOYARA:
g E 31 TEMNEPATYRY HCTiBITOHHUA MeXaHHYeCKHK CBOACTB 2 NOKOBKM OT NapTHK
g 5 32 npenen NPOYHOCTH Ha pazpwie, MMa {krefem2} 2 NOKOBHM OT NAPTHH
- DBHOTO #AK (PUIMHECKOTO NPEABA] TekydecTH, MI
§ § 33 yea ® PEA Hpsectn, Mz 2 INOKOBKN OT NAPTHH
g {krc/cm2)
& ¥ 34 OTHOCHTEALHOID YANHHEHHR, % 2 HOKOBHM OT NAPTHH
E- g 35 OTHOCHTENMLHOID CYIEHWR, % 2 POKOBHN OT N2 pTHH
g AKT B
g 5 16 S ——— POBEOEHWUA Kaxmnan NoKOBKA guameTpom 32
5 ¥ HOHTpONA MM ¢ Gonee
m = Bribopouro, B mecrax, rae
- MarsMronOPOWHOBHH KOHTPGAL AN AKT RpOBEDEHHA BHEWHHM OCMOTPOM TPYAHO
KaMAAAPHBIA KOHTPONL KoKTpONR GRPEREHNTL edeKTH, 3 TaKse B
MECTax uchpaeneHns AeGerTos
38 McnbITaHUA Ha YAIPHYIO BAIXOCTL Ha 3-x obBpasiax :;:::;”:;zﬂo:i 2 NOXCBHM OT N3 pTHH
MCNbITAHMA TBEROOCTH. Beamunua Teepaocmn
KORTPOANPYETCA 1O KOPMATHBHO-TRXKHMSECKOR
AOKYMENTIMA MIFOTAENTENR.
DnA yraepoaucTsix CTaneit 3amep TeepaocTH
20 OCYWECTBARETLY B Chyyae TpebosaHUA BEINOAHEHNA AKT 3amepa 100% -
Hopmb NACE MR0O103-2003 8 yLAOBHAX KDPPOIMOHHOFO TEEPAOCTH
PACTPECKHBARNA B NPCYTCTBMM BAaWHOre H2S {TeepaocTs
He ACGR#KS Npebshuath HRC22), Tpebosanue HennmaHmi
AOMHH0 BhITh yHaszano & cneumduialnm
HedrexumnpoexTa,
HCNLITARNA HA MEMKDUCTZANIMTHYIO HOPPOINK MKK.
40 Tpebosanme NCALITaHNE ACAKHO DbITh YKa3aHo B ::;:cnmm""ﬁ He 2 1IOKCBRAW O napmm
crneswdnrauwi Hedrexnmnpoerra.
41 TpoBepKa MAPRUPOBKH MHCREKUMORHBIR
SnelTpoab!, cepTHdUKaT 100%
42 cBapoyHas NPoBEPKa KMMHYRCKDID COCTABA 3.1 EN10204-2004
NPOBOAOKA, -
sanoUHbI Hcnnimanun Ha MEKKPHETATMTHYIO KOpPO3mio MKK, Y 1
43 ¢ a’z: " TpeSosanue HENbITaHKA AOMKHO BLite yKalaHo B MKEII( MEMEHARHD | 1 Tiauka SNEKTPOACE OT RApThu
Lt cneyubukaun HedrexumnpoenTa, MOTOK NPOBOIOKY OT NAPTMA
44 NpoBepHa MapRUPOBKY MHCNeKUKOHHKBIA
45 fIpornaars fpoBeEpHa XWMW4ECKDTO tocTasa ;e,fgﬁ‘;;azm 100%
daaHLeBbIe : -
STANMMECKHE HEnbmanva Ha MEMKPHCTAATMTHYIC KOBDO3KIO MEK. A . _
46 " Tpe6oBaHNE HCALITAHMA JonmHe BLiTh YK33aHO B Mx;:cnmanuu Ha | Anamarepuana ook
& cneUMOUKaLHK HedrexnmnpoeKrTa. i MRORNANKN OT RARTHH
g 47 |_Tepmuuecxan obpaborsa:
- ..
i 48 3aKanKa Ha YBEpALHI pactaop 100% ana Hepwaseowmx craneh
g BYCTEHWTHOTD #nacca
bl 100% YEnepoancThIX Craned
49 BLICOKHA DTTIYCH, ANA CHATHA HANDAMEHH {npumeneHne NACE MRO103-
2003)
50 7epmoobpaboTka CBapHbLIX WBOB 100% caaphuIx hrinHIOE
OUTHHIK 7] RUMO i 100% coapHuIX HHTHHIOR B
E E1 (TpoiiHrKy, Tepmuueckas ofipaborka no ASTM A790 ¢ nocrepyioweit cencne HHOHELR Bevx ¢33H|::ﬁ crann 2205 UNS
- . pTHdMKaT
33KaAKOH B 60,
3 nepeasL ) e 3.1 EN10204-2004 | 532205
: 52 GTBOR HT.Ay TipoBepKa MapRHPOBKKM 100%
" 53 Nposepka HaPYMHOTD HMAMETPE ¥ TOAMHBI CTEHKK 100%
= 54 [Iposepka 0BaALHOCTH 100 % otBoA08
55 fiposepHa XWMWMECKDIQ COCTREA 100%
a6 Mexasnieckne CBoHCTBR METaNNa, BHMovas:
57 TEMAEPATYPY HCHLITAHAHA MEX3HHIECKNE CBDHCTE 2 GUTMHIA OT NapTMK
,§‘ 58 NPENen NpeUMOCTH Ha pa3pwis, MIa (urc/em2) 2 GUTKHIA OY NapTHn
5 HzroToengHKe, NCAbITAHWE K Aver § Ham,
$ nocraska Tpyb, petanei AMM-03-TY-006
= Tpy6ONpOBOADB U MaTepHaNoB 10 2
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& HEDTEXUMNPOEKT TEXHUYECKME YCNOBUA TY
(%3
£ 8 NEFTECHIMPROEKT JOB SPECIFICATION S
o
[T N
O o “
a5 Matepwanst n Bug meponpuaTHiA no
(=]
29 Ne ATEMEHTR] KOHTPONK ¥ MCNLITEHUAM Aoxyment Obvem konTpoAs
o
oe YCAGBHOTO MAn Bu3NueCKoTe Npeaena Terydecrn, MNa
5 g 59 [krc/em2) 2 buTrhra oT napim
A
= z (2] OTHOCMTEALHOTO YARMHEHNA, % 2 $yTHEIE OT NapTHM
% g’ 61 OTHOCHTEABHOIC CYMEeHWR, % 2 bMTHHI OF naptuu
a McnbiTalng CBapHLIX WeCE orpadus wan :
g g 62 P . paguorpad AXT MCnBTAHE 100% cBapPHLIX GHTHHIOB
F APYrO¥ pasHouerHbIi enocob)
£ ; 2 GuThHIa OT napTiy,
es KOHTPOND NOBEPXHOCTM Hepa3pywaowmm
8 z 63 HTP P! Pa3py LUK, e e— MIATOTOBARHHLIX W3 GECIOBHLIX
g 2 METOROM TPy, NPW yCraoEKK MaroToBAeKA
2 & TPYE M3 nwToii 33roToBKM
§ § WCRbanMA NPOBHBIM AP BAMMECKNA
& E 64 QEGAEHARM, YKA3AHHLIM B HOPMaTUBHO- AKT HCRBITaHUA 100%
Q
£ g TEXHUHECKOR SORYMEHTAYUK NI DHUTHHM
ES .
=1 Menbiranpa Ha W) BAZKOLTE Ha 3-X obpazLUax.
7 2 < VAapy w pastiax. Ana 2 GuTHHTE OT NBPTHN K3
5 65 CBAPHBIX PUTUHIOB, 33MEPLI YAAPHOH BAIKOCTH AOSHHbI At e "
M= ‘BLINOAHATLEA 8 3-X 30HAX - OCHOBHOW mETans, caaphol MERbITAHHA YTACPOANCTLIX Mk .
WOB, 30HA TEPMUYECKOFD BANAHMA. RH3KONeryposaHHbIX CTaned
MCnbiTanyn TBepAOCTH. AhaA cBapHbIX dirmHros 3amepbi
TBEPLOCTH JO/AMKHb! BLINDAHATLEA BLELAD 8 3-X J0HEX:
OCHOBHOM METANN, CBBPHO WOR, 36HA TEPMIETKOID
BANAHIA. BEAMUMHE TBEPADCTH KOHTROMMPYETEA NO
HOPMATHBHO-TEXHHYECKOH HOKYMEHTALMU HIroTOBMTEAS,
66 £nf GHTHHIOR 3aMep TBEDAOCTH DCYLleCTERRETCH B chysae | AKT nenobiranma 2 hMTHHES OT NapTum
TpeBoBAHMA BLMORHEHNR HopMbI NACE MRO103-2003 &
YENORMAX KOPPOIMOHAOTC PACTPECKHBARMA B NPUCYTCTEMM
8nakHOrD H2S {reepaocrs He AOAKAS NPLELHLATH
HRC22). TpeboBaHHe HETLIT3HME A0NWHD BLims yra3aHo &
cneundukaumnn Hedrexwan poewra.
MzmEpEHHE YALTPAZEYKOBLIM METOADM TOALLHHG] ETEHINE B
67 MotTe b3 AKT XOHTpOAR 2 OTBOAA M3 napTHy
68 KosTpone ChADIWHOCTY METaANE B MecTe ruba AKT KOHTDDAR 2 0TBOJAA W3 NapTHM
8LIGOPOYHD B MecTax
69 MaruuTonppowKoBLIi AN KanMANAPHBI KOHTpOAL AKT KOHTPOAR HCRPABNEHMA NOBEPXHOCTHEX
Aedexyos
70 Mcnuimanua Ha 3arnd AXT MEhbITaHAA 2 ¢ WINHES OT R3pTHY TOMKO Aan
CBAPHLIX HTMHIOB
Wcnibmakmn Ha MEMKPUCTAAAMTHYIO KOppoamia MKH. 2
71 TpeGosanue nehbmanmii 4ONMHD Bbirt yrazamo b AKT HCDBITaHNA $yrmra or naprim ,f”m
cneyrdukaurn HedrexnmnpoenTa. HepRaseolm: craneh
72 BHetunuit ocmoTp 100%
Marimonopowkossifi win kanuanapHwii fuserpiz)
Al
73 "o . KT KaHTpOns 100%
74 Paguorpaduieckitii MAW yrLTPasRYKoBOH KoHTpOnL AXT KOHTROAR 100%
WamepeHne TBEPAOLTH OCHOBHOTD METanNa, METANAS WBR,
75 Ceaphbie J0HBI TEPMUHECKOTD BAAHMA AKT KOHTPOAR 100%
- coeaMHesna NpoBepKa CTMAGCHONOM HANUMA OLHOBH bix herupyiowm
o 76 BN CEBAPMBIK KOMNOHENTOB, ORPERENANOLUNX MBDKY CTAAM B DCHOBHOM K AKT #OHTPOAA 100%
5 TPYB M CBAPHLIX | Han/aBACHHOM METIAE
§ $uTHHIOB Onpengnente cogepsanng GeppHTHoi daskl gax
L 77 CHBPHBLIX COELMHEHMI H3 aYCTEHHTHLX cTanel, AXT HOHTPUNA 100%
pabovalolmux NpK TEMNEpaTYpe cbite 350°C
HenbiTaHmA Ha MEMKPHCTIASMTHYID ROPPDINio MKK,
78 Tpefiosanue HENBITAHWT ZONMME Bbith YKa3aHo B AKT enuranma Ans obpazya wea
cneundukau Hedrexumnpoekra,
B .
£ Winnnom, O HHCNBKUMOHHBHE
s 79 raiimn Tiposep pipa ceprudurar 100%
: 80 MpOBENKA XHMHYLCHDTO LOCTAB] 3.1 EN20204-2004
g
g. M3rotoBneHue, Ucnbitanue u Nver § Ham,
§ nocragxa Tpy6, geraneii AMM-03-TY-006
= TpYGONPOBOAOE ¥ MaTepUanos iy 2
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ITOT QOKYMEHT ABARRTCA COBCTBEHHOCTHIO "HESTEXUMITPOEKT"
¥ HE NOANSHKUT ROMKPOUAHNID M PRCNPOCTPaHeHO B83 &ro cornacHs

HEGTEXUMINPOEKT
NEFTECHIMPROEKT

TEXHUYECKUE YCNOBKUA
JOB SPECIFICATION

Js

Baom.umna No

ftedn. u dema

Hna. Ne nodn,

3.0 TEXHONOFMYECKME TPYBONPOBOAbI BHICOKOro AABJIEHUSA.

3.0.1 Tpybei, perasmn TpybonpososoB MaTepuansl, npumerHAemble g
TEXHONOTHNECKMX TPYBONPOBOAOB BbLICOKOTO AasieHun (cabise PN 100 krc/cm2 u3b [0
3200 krc/cm2 us6), no Ka4YecTsy, TEXHMYECKOR XapaKTepucTuke u maTepuanam JosmHb)
OTBedaTk TpeboBaHMAM 3anpoca Ha TexHuyeckoe npegnomaenue (3TN) / rexunueckod

uacTv s3akasa (TY3), crangapram, yrasanHbim B cneunduxauuax, sxonaumx e 3TN/TY3 u
HACTORWMM TEXHHYECKUM YCAOBMAM.

3.0.2 Ans wmsroToBnenus TpY6 W pevaneit Tpybonpososos CNeayeT nPUMEHATD
CTaHAapTHbIe MaTepuansl 1 nonydabpnkatsl.

3.0.3 KayectBo u cBoMcrsa nony¢abpukatos  aoakHLl  BbiTh NOATBEPKAEHbI
cepTudukaTamMu W COOTBETCTBYIOLYE MapKMPOBKOH.

3.0.4 Msrotosutenb nonydabpuxaros AO/IKEH OCYLLECTBAATL KOHTPOABL XMMMUYECKOTO
cocrasa matepuana. B cepTudmkar cregyer BHocuTe PE3YNLTATHI XMMHUHECKOTO aHanw3a,
TIOMYHEHHOTO HENOCPEACTBEHHO Ana nonydabpuxarta, uAn AakHble ho CepTHPUKaTY Ha
3aTOTOBKY, HCNOAL3YEMYIO ONR U3rOTOBNEHUA.

3.0.5 KoHTponb MexaHM4eckux cBOMHCTE nonybabpukatos cnegyer BbinonHATL nyrem
UCNbITBHUA Ha pactamenne npw 20 rpag. Lenscua c onpegeneHUemM BpemeHHoro
COMPOTMB/IGHUA  PA3PbIBY,  YCAOBHOTO MAK  duanueckoro npesena  Tekydect,
OTHOCUTENIBHOTO YANMHEHWA, OTHOCUTENBHOIO CYIKEHUS, MCTLITaRMIE Ha YO3APHYI0 BAZKOCTS.

3.0.6 Ons nopreepwaeHUA KavecTBa CTPYKTYPbt MeTanna, npMMeHsembie marepuans
nonypabpukatoB AOMKHLI MCABLITBIBATLCR Ha YAApPRYIO BASKOCTL Ha obpasuyax ¢
KoHueHTpaTopamu Tuna U(KCU) uan muna V(KCV) npw Temnepartype 20 rpaa. Llenbcus.

3.0.7 ina noaTBEPIACHUA XNBAOCTONKOCTM NPpU HUSKMX TeMNepaTypax, NpUMeHsemole
Martepuanst JO/MKHbE BbITh MCNbITaHbI Ha yaapHyio BE3KOCTS no merogay lWapnu npu
MUHWMaNbHOM DacueTHOW Temneparype meTamia - He meHee KCU=30 [x/cm2 (3
Kkrc*m/cm?) anm YTAEPOAMCTBIX U HUZKONETUPOBAHKBIX CTANEHR,

3.0.8 HopM1poBaHHBIE 3HAYEHUA MEXAHNHECKUX CBOWCTB NPKM NOBbILEHHLIX Temneparypax
M TEMNEPATYPa WCNBbITAHWIA NONKHE YKA3LIBATHCA B TEXHVYECKOW [OOKYMEHTauuu Ha
nonygabpukatbl, npesHaszHauerHble ang paboTbl Npyu NOBbILIEHHBIX TemMneparypax,

3.0.9 Ana nonydpabpukaros, NpeaHasaH4eHHblx anA paboTo npu Temnepartype ssiie 400
rpaa. ilenbcuna, onpeaenseTcA BeauunHa CONPOTUBAGHUA MOA3YYECTH MaTepnana, uTo
AONXKHO BbITb YKA3aHO B LOKYMEHTLMM, fpepensHble 3Hauenus fIoN3yYecT martepnana
AOKHBI BBITL HE MEeHeEe SHAUEHWHA, YKaszaHHbIX B KOHCTPYKTOPCKOM AOKYyMeHTaumuK.

3.1 TPYELI

3.1.1 CopTament, maTepuan, o6bvem McnbITaHui matepuana Tpyb u o6bem ucneTanuii
TPY6 AOAKHBI COOTBRTCTBOBATL CTaHAapTam, YKa3aHHbIM B cneundukaumm Ha maTepuans
Hedrexnmnpoexra v Tpebosanmam HaCTOAUWMX TEXHHUECTKKUX YCIOBMIA,

3.1.2 becwosHble TpyGbl AONKHBI M3rOTABAMBATBCA U3 KOBAHHOIW UM KaTaHOM 3aroToBKH,

3.1.3 Onn kapoit Tpybbl AOMKHBI BbiTh MPEAYCMOTPEHbI TMAPABNUYECKUE MCTIBITEHNS,

Bennuuna npobHOro AaBNeHNA NPUHUMaETCA He MeHee 3HaYeRMS onpegenenHoron.21.1
ASTM A530 unK n1.22.2.1 ASTM A9939,

WaroTosnenue, ucnoirarne u

nocraeka Tpy6, netanen AMM-03-TY-006
TpybonpoBofoe 1 maTepuanos 12

Aucy | Mam.
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BTOT AOKYMENT AGARETCER COBCTEEHHOCTLH "HEGTEXUMIPOEKT"

# HE NOANENRUT KONUPOBANKIO W PECTPOCTPIHEHWD 6es ero cornacun

HE®TEXMMNPOEKT
NEFTECHIMPROEKT

TEXHUYECKWUE YCNTOBHUA
JOB SPECIFICATION

IS

3.1.4 Tpybbl RONKHBI NOCTABAATLCA B TepmoobpaboTaHHoM cocToAHMK, 0becneunsaowem
331aHHbIV YPOBEHb MEXaHWHECKMX CBOMCTE ¥ DCTATOMHBIX HAaNpAXeHUi. Ha kawaoi Tpybe

CTaBAaT KHEﬁMO, CoAepHaline CcreaywluMe NaHRbLIE: HOMEP DRABKM, MapKa CTanu,
W3TOTOBUTENE, HOMED NapThu.

3.1.5 Tpybul ¢ BHyTpPeHHum anamerpom 14 mm u  Bonee KOHTpoAMpYIOTCA
HEPasPYWaLMMKU  METOAAMK  KOHTPOAA. Tpybm meHee 14 MM KOHTpoOAMpylOTCA
MarHUTONOPOLWKOBLIM UK KaNWANAPHLIM METOROM AedEeKTOCKOhNK,

3.1.6 Tpybwl 13 KOPPO3IUOHHOCTOMKMX CTaneil, ecAn 3T0 YKAa3aHO B LAOKYMEHTaLuM,
WCNBITHIBAOTCA H3 CKAOHHOCTL K MEXKPUCTARNMTHON Koppo3aun {MKK).

3.1.7 Tpyba w3 papyxpazuoh cranm ASTM A 790 2205 UNS 532205 pomkHa
COOTBETCTROBATL BCem TpeboBaHMAM TEXHMYECKMX YCA0BMIA Anuensuapa Chevron Lummus
Global LLC NeCPM-SU-5011 «BcnomoratenbHble MaTepuansl W NPOM3BOACTBEHHbIE
TpebosaHuan K ABYX(GA3HOA HepKaBRIOWER cTanny.

Kpome TOro npoussoautent gomied Boimb yrBepwaeH nuuensmapom Chevron Lummus
Global LLC. QcHoBanvem ANA YTBEPKAEHUA AOMKHB! BblTh:

a. Onucanye ONbiTa NPOM3BOAMTENR, NPEACTABNEHHOe nuueHsnapy.

b. Ouenxa nvueHznapom obpasua CBaApHOTO COGAWHEHMA, NPeACTaBNeHHOro

nponssogutenem. OUEHKA p[OMKHA BRAKYATD ONPEAGAEHWE MUKPOTBEDAOCTH M
WCCNBADBAHME MUKPOCTRYKTYPDL. ‘

3.2 AETANW TPYEONPOBO/AOB.

3.2.1 CopramenT, matepuan, obbem ucnoiTaHuit martepuana aetaned TpyBonposoaoe w
obbvem ucnbitaHni  AeTanei Tpybonposogos NOMKHBLI COOTBETCTBOBaTL  CTaHfapram,

yKasaHHbiM B cneunduKauwm Ha matepuanbi  Hedrtexumnpoekra #u  TpeBosaHmam
HaCTOALLMX TEXHUY ECKMX YCNDBMIA.

3.2.2 fetany TpybonpoBOAOSE CnedyeT H3roTaB/IMBaTh U3 NOKOBOK, OGbEMHbIX LITAMNOBOK
u Tpyb.

3.2.3 ferann TpyboONpoBOAOB, HE3ABUCHMO OT KOHCTPYKUMKM, Mapky meTamia u
TEXHONOTMMU M3TOTOBARHMA, NogsexaT Tepmoobpabortke. Bug n peskum TepmoobpaboTtiu
onpeaensier n3roTOBKTEND.

3.2.4 Csapuble ¢uTHHIM w3 AByxpasHoW cranm 2205 UNS S32205 ponycKalorcs K
NPUMEHEHHIO NPW YCAOBUKM, YTO CBapHbie COBAMHEHWA BLINONHEHL C MCMO/b30BaHMeM
MPUCAOMHOFO MATepuana, ToO ecTb CBapKa aBTOreHOM He ponyckaerca. flocne csapku

2 WBOB NO BCEN AAWHE, BKAIOYAA ONEpalyun o PeMOHTY CBApPHBLIX COeAMKEHNH, GUTUHIH

g AO/MKHL! NpoiTH Tepmuueckyio obpaboTky B cooTBeTcTBUM ¢ ASTM A790 ¢ nocneayioleit

£ 3aKkanKkoit B BOAe.

m

0
3.2.5 Wsrotosuvenn ceapHbix Tpyd M CBapHbIX GUIMHIOB A0MKHBI NPU  NOCTaBKe
NpeacCTaBuTb ONMCaHMe Mpoueaypbl CBapkW, BKAIOYAA peXuMbl MOAOrpesa nepep,
ceapko#i ¥ Tepmoobpaborku nocne ceapku. [lonkHbl BbiTo ykasaHbt MapKm M TMnbI

® HeobxoaMMBIX CBaPOMHLIX M3TEPUa/OB.

£

(=]

=

s B nacnopT Ha Tpybbl v PUTUHIKM AOMKHBI BXOANTL TexHonorua ceapkn Welding procedure

] specification {WPS} # atrectauua TexHonorwwn csapkm Procedure Qualification Record

= {(PQR).

g .

e Maromsneﬂue,ucnbnaﬂufzu Aucr | Uam.

s nocraska Tpy6, peTaneit AMM-03-TY-006

= TpyBONPOBOAOE ¥ MaTEpPHanos 13 2
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Jtor goRYMENT aBaseTch CcobcreexHocTbio "HEPTEXMMNPOEKT"
W HE NDSAEHUT KOANPOBAHMIO W PACHROoCTRaner o 6ea ero cornacka

Baam.ura, Ne

HEDTEXUMNPOEKT TEXHWMECKUE YCNOBUA TY
NEFTECHIMPROEKT JOB SPECIFICATION FAS

3.3 ®IAHLUDLE U 3ATAYLIKH.

3.3.1 Marepuan, obbem ncnbiTannit MaTepuana GNaHUEs 1 3armyIIeK 1 06bEM UCNBITAHNI
dnaHueB M 3arnylleK A0/KHLI  COOTBETCTBOBATL CTAaHQApTaM, YyKa3aHHbIM @B

cneundmkaumn  Ha  Matepuansl  Hedrexumnpoekta W TpeBOBBHMAM  HACTOALLUMX
TEXHUMECKUX YCAOBMA.

3.3.2 ®nanubl NPUBAPHBIE BCTLIK AO/MKHBI U3FOTABAMBATLCA U3 NOKOBOK.

3.3.4 TemnepaTtypHble Npeaensl NMPUMEHEHUA MaTepuanos dnaHuesbIx 3araywiex uam

3arnylieK, YCTaHABANBAEMbIX MEMAY Gnavuamy, chedyeT RpUHMMaTh C  yYetom
TemnepaTypHbIX Npefenos NpuMeHeHns GnaHiles.

3.4 KPENEXHLIE JETANMMN.

3.4.1 CopramenT, marepuan, obbem MCNbITaHWIA mMaTepuana Kpenexa TpybonpoBogos u
obbvem MCNbITaHWIA  Kpenexa TpyGonpoBOACE AO/AMHLI COOTBETCTBORATH CTaHAaDPTEM,

YK23aHHBIM B CheunduKaumn Ha maTepuans Hedrexumnpoekra u Tpebosanmam
HACTOALLMX TEXHWMHMECKWUX YCAOBUH.

3.4.2 MaTepuan WNUAEK, raeK JONYCKABTCA U3TOTABAMEATL U3 COpTOBOIO NPOKaTa.

3.4.3 TalKK ¥ WNUABKK M3FOTABAMBAIOTCA M3 CTanew pasHbix MapOK, a NPH U3TOTOBAGHMMN

M3 CTanu OBHOW MapKW — C pasHoi TBepAoCTLIo. MpM aToMm TBEPHAOCTL FARKK Ao/wHaA BbiTb
HUXKE TBEPAOCTH WNWALKY HE MeHee, YeEm Ha 10-15 HB.

oén, u doma

o

4~

[=]

‘.é HaroToBNEHNE, UCHBITAHKE 1 et { Vam.
g rocraeka Tpy6, Aetanei AMM-03-TY-006

= TpyBONPOBOAOE W MaTepHANoB 412
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& HESTEXUMMAPOEKT TEXHHUYECKME YCNOBMA Ty
w
£ R NEFTECHIMPROEKT JOB SPECIFICATION JS
x g
WU
O
= £ B.5 OBbEM KOHTPONA AAA 3NEMEHTOB TPYBOMPOBOROB BbLICOKOTO AABAEHMA
2 & {CBbILLE PN200 KFC/CM2 M3B).
S e
Jd
= 3
b E; Taﬁnmua 1 Obpem KOHTPOAA A4NA SNEMEHTOB TDV60!‘I POBOAOB BbICOKOTO AaBJeHUA.
Fa Martephanst n BMp, MEPONPHRTHIA RO v
E E ne INEMEHTH KOHTPOJIED M MCRLITAHHAM AokymerT OBbem kowTponn
2 ?:_,' 1 Tepmmyecxkan obpaorka:
e -
] :. 5 3aKaNKa Ha TBEPALIN PACTBOp 100% ana HepsRasewwmx craneh
E : AYCTEHHTHOID KNacca
0 g -
gz 100% yraepogmcreix cranen
= ‘75? 3 BBICOKMI OTIYEK, AR CHATHA HARPAKERKA (npumenerne NACE MRO203-
E & 2003}
E E 4 TepmoaBpaborka, obecreunBaloan sanannLIl yposess 100%
Ek MEXIHAUELKHX CHOMCTB W OCTATOYHbLI HANDRIKEHWH
9 =
£ P Tepmudeckan ofpaboTia o ASTM A790 ¢ necaeayioweii 100% caapr:ux PY6 s
%- % 5 3aKanKoi 8 Boge Ancexumonsii ARyxgazroi crany 2205 UNS
E o CEPTHIMKAT 532205
g z [ NpoBepKs MAPKMPOBHK 3.1EN20204-2004 | 100%
7 NpoBEpHa HAPYRHOS AMEMETDA H TOMUMHE] CTEHRK 100%
8 lpoBEpKa XMMHUHECKOTO COCTasa 100%
9 MexaHnuecrse CBOACTEA METaNAR, BRAICHARA:
10 TEMNEPATYDY MEMLITAHMIE MEXaHMMECKHMX CBOHCTA 2 1pybbl OT Napram
11 NPEAEH FPONHOCTH Ha paspiB, Mila (Krc/owm2) 2 Tpyb) OT mapTUm
YCNOBHOIG HAM GHMINHRLKOID NPEAENS TekysecTH, Ma
iz fuerc/em2) 2 Tpybul oT R3pTHKM
13 OTHOCUTEALHOIO YONKHEHMA, % 2 TpyEl OT NapTun
14 OTHOCHTEALHOMD CYHEHHA, % 2 TpyBbt 0T napTun
. AKY
15 HUCALITAHMA CBAPHDLIX LBOB paguorpadieckinx | 100% ceapHiix Tpy6,
WENLTaHKiA
KoKTpOAL NOBEPXHOCTY TPYE € SBHYTPERHUM
AMBMETPOM CEbILLE 14 MM HEPRIPYIIAIOLIMM
METOLOM HOHTPOAR (METOA KOHTPONR AXT #oRTpOIR
16 HEPAZPYILIANLLKMM 100%
TpySnl tornacosats ¢ HedTexumMnpoeKTom), MarHuTHaR MeToaoMm
ARGEKTOCKONNA MO HAPYIKHON NOBEPXHOCTH TRYE
C BHYTPEHEHM SHaMETPOM meHee 14 mm
UcnbmanmuRr NPOBHLIM NMADABAMHECKM AT
17 AABAEHWEM, YKA3BHHDIM B HOPMBTHBHO- mapocraTiieckoro | 100%
TEXHMYECKOH JAOKYMEHTAUMK HA Tpybb MChbITaHuR
Wcnsrmranua Ha YAAPHYIO BAZKOCTL H3 3-X ofpasuax. Dna
18 CRAPHLIX TRYG, 3amMepLl YAAPHOH BAIHOCTH I0MKH.E AKT HCNBTAHKE Ha 2 v
BLINOAHATLCR B 3-X SOHAX - OCHOBHDR METANA, LB3PHONH YARPHYIO BAIHOCTL TPYOL! OT RapTHk
K108, 30H3 TEPMMYECKOTO BAMAHMR,
Wenbmanua Teeppocti. [nA ceapHix Toy6 aamepsl
TEEPAGCT AOMKHE! BLIFONHATLCA BCEFAA B 3-X 30HaX;
OCHOBHO#H MeTann, CBAPHONA WOB, 30HAa TEPMHUMECKATO
BAMAHHA, BEAMUMHE TBEPOOCTH HOHTBDAMPYETEA NO
o HOPMBTHBHO-TEXHHMECHOH ROKYMEHTAUMK UBTOTOBUTENA,
= AHT HCNBITAHWA Ha 100% tpyb ¢ ofowx KoHiios
g 19 3amep TBEPADLT DOYWECTBARETCR 8 thyyze TpebiosaHmA T8epAOCTL —
E BLINCAHEHMA HOpME NACE MRO103-2003 8 yenosuax
1=
2 KDPPOIHOHHOID PACTPELKWBAHHE B NDHCYTCTEMWY BAAMHOTD
H2s {rBepagcTe He fomkHa npesblwate HRC22).
Tpeboaanue HCILTAHMA BOAKHO Buims yxa3axo a
cneunpuraumn Hedrexumnpoekra,
o 20 MCNLITaHMA Ha 33rMB AKT HCNBITAHWA Ha 2 TpyBbl OT NapTii TOALKO ANR
E sarub CBBPHEIX TPYE
L= MEnbITaHMA Ha MEXKPHCTIAANTHYIO KOPpoaMio MKK. A - 2 1ovE
z 21 Tpebosanue MEnbITanKi AomKHO B YRasaHo B MK;Kncnbmnnu Ha TPYSb o7 napTHn p..r:n
’§ cneandHraumn Hedrexnmnpoexra, HEPHABRIOlMX CTaNEN
22 Tepmuveckas o6pabotka: ]
. MHCNEKUMOHHBIA 100% 4R HepHaBEKLNX CTane
3BHANKA Ha TEEPALIA PaCcTRO)
23 Noxoskn PASIA pACTROR ceprwpmKar BYCTEHWTHOTO KAAGCE
: 4 BLICOKMIA OTHYCK, ON1A CHATHA HANPRMEHKNA 3.1 EN20204-2004 100% yrnepoancreix craned
3 (ngnmeueune NACE MR0103-
':Q: - A S —— ——— =
s M3rotosnenne, ucnuranme u Jiver | Ham.
3 nocTaska Tpyb, petaneit AMM-03-TY-006
= TpyBonposoos M MATEPHANOB 15 2
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5 HEDTEXMMNPOEKT TEXHWYECKME YCAOBUA TY
[}
i £ NEFTECHIMPROEKT JOB SPECIFICATION FAY
E 8
g M [:1 i
o aTepHAALI H WA MESONPHARTMI RO
[ 06
E o he INEMEHTH KOHTPEAIO i KCNLITAHKAM Hokymesr EM KOHTROAA
w
ze 2003)
E % 25 repmoobpaboTia, oGecneunsaIoWan 3a4aHHEIN YDOBRHE 100
¥z MEXAHHIBCKHX CBOMCTE ¥ DCTATOUHLIX HBNDAKEHNA
g E‘ 26 {IpOBEpKa MEPHRHDOBKH 100%
& g; 27 MpoBEpHa pasMepos 100%
S ﬁ 28 NpoBepKa XMMMSECKDTO COCTaBA 100%
g = 29 MexaHuYeCHMe CEOHCTBA METARNA, BRAIOMNAN:
2 21! 30 TEMNEPATYPY MCNLITAHNA MEXAHHYECKHMX CRORLTE 2 NOKOBKNM OT NapTum
v é 31 npeAen NpOYHOCTE k3 pa3pbis, MNNa (kre/em2) 2 NOKOBKA OT NapTHK
g2 CLROBHOFD Wil $randecoro n N3 TeKy4ecTh, Mfla
2 2132 ¥ ¢ peAe Kyusera, 2 NOKGBKY OT N2pTHK
£ E {krc/cm2)
= ; 33 OTHOCUTENLHOTO YAMHENRNR, % 2 NOHDBYY OT NApTHN
E H 34 OTHOCHTEALHOD CYHEeHkA, % 2 HOKDBKY OT NapThu
[
= N AKT npopegenun Kawaan nokOBKa AMame 32
é é 35 YALTPAIBYKOBOW HOHTPOML uumpin:m MM 1 Bonea AMBMETPOM
[~
§ ® BwiGopouto, 8 MecTax, roe
m = 36 MarHMTONOPOILHOBLIA KOHTPOM AN AKT NpOBEASHUA GHEHIHMM OCMOTDOM Ty AHD
KaNKAARRHbIE KORTPONL ROHTROAR onpegenute AedexTh:, & TAKKE §
< HTP :
MECTax wenpasnersvs aedexron
37 Wchbimanmua Ha YAAPHYIC BRIKOCTL Ha 3-X 06pasuax AKT ACALTaRWA K2 2 NOKDBKY OT NAPTHH
YARAPHYIC BAIROCTL
Wenemanmua Teepaocm. Beanunka TeepaocT
KOHTPOAMPYSTCR NO HOPMATHEHO-TEXHHHECKOH
BOKYMEHTAILHN METOTOBMTENR. ‘
AnR YTNEepoAKCTRIX CTANEH 3aMED TBERAOCTH
a8 DCYLLECTRARRTCA B LAy4ae TPESOBANHA BHINDAHEHNA | AT 33mepa 100%
Hopmb: NACE MRO102-2003 B yenOBMAX KOPPOSHOHHOFG TEEPROCTH ’
PaLTPRCKMBAHNH B NPUCYTCTBMM BADKHOMS HZS (Teepgocms
He Ao/wHa npesuiyare HRC22). TpeGosaHne Henbirainii
ADAHHO BLIE YHA3EHO B CREBMPHRALMM
HedraxwmnpoerTa.
KCNBITAHMA HA MEIRKIMCTANAMTHYIO ROPPO3MIo MKK. Aur i na
39 TpebosaHue HENLITAHNR AORMHO OblTh YKAAEHO B Mm: CNLITaHAN H 2 NOHOBKK OT NAPTHH
cneundukaimm Hedrexmmnpoerta,
a0 Nposepka HanvsmA cepTnduKaTon 100%
" NposepKa HANWHMUA APALIKOE Ha YRAKOUKE W COOTBETCTBMA | MHCRexumdNHbi
WX ABHHBIM cepTwdbrKaTs CEpTHOHMKAT 100%
ar XMMHYECKMA COCTaB 3.1 EN10204-2004
43 MpoSepKs COOTBETCTEA KAHECTEa BACKTPOLOB ::;":::: ¥ SACKTROAY 13 5 navek
a DAEHTPOLH MNposepra CEAPOYHO-TEXHOAOTHYECKMX CBORCTE 1
SAEKTPOACE NYTEM CBAPHYA TABPOBLIX LOE IMHEHKNA FFaKa o7 napTim
. Conepmanne GeppurHol dasul. Tpeboaanne [omKHO 1 v an
! GbiTh yKa3aHo B creundrauns Hedrexumnpoerra. 3 INEKTPOADE OT NapTin
Yenbrakna Ha MEXKPUCTANAUTHYIO KopposmMio MKK. A p— 1 :
46 TpebosanHe HCNbTBHMA ROAKHO BT yHazano & MKIIP: CREITAHMA Ha DaUKa DNIBKTROA0B OT NapTMH
g cneusbHKkaurn HedrexuMmnpoexts.
%i a7 NposepKa HAAMUWA CepTREMKATOD 100%
;. 48 CaapouyHan NpOBEPKA HAAWYMA APNBLIKDB Ha YNAKDBXE W COUTBETCTBMA HHCneRunoHHbI# 100%
5 npcsonoKa MX SARHBIM CebThMKaTa cepTupMKaT
= 49 XHMMHECHHR COCTaB 3.1 EN10204-2004 | 100%
VCRRTEHNS Ha MEHPHCTIRNTHYIO KOpPo3ne MKK, Ax‘r.ucnbna i v
50 Tpebosanue nenemaknh JomxHo Berrb ykazano B MKK 1 MOTOK OT NapThi
cneumdukalmk HegrexumnpoexTa,
- 51 CBanoIHb FIpoBEpKE HaAMMWR ceprndnKaTor 100%
E 52 m:: fIpoBepra HAAMMMA ARALIKDS H2 YNAKOBKE W COOTBRTCTRMS 100%
'g WX S3HABIM CEpTHOMKATY
£ 53 fposepka Harwuma cepTuduTrata (nacnopTa) 100%
2 FIpOBEPKA HAANMYWA ADNBIKOB Ha BIANOHE M CODTBETCTENA 1
34 3auprTHbIR 23 MX AAHHBIM cepTrbnKaTa 00%
flpopepKa COOYBETCBHA YMETOTH Fada Ha COOTRETCTaME 16
55 cepbUKETY ANNOH OT NApTHA
. 56 MNpoxhagru FlpoBepKa MapKHpPOBKN MHCHEKUMOHHB 100%
)
(<]
; M3roToBASHWE, HCDBITAHKWE W et | vam.
g nocrabka Tpy6, getanei AMM-03-TV-006
= Tpy6ONPOBOZOE M MATEPHANoB 16 | 2
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g HEOTEXMMNPOEKT TEXHMMECKMUE YC/NIOBUSA TY
[
L& NEFTECHIMPROEKT JOB SPECIFICATION IS
x g
w v
[=] 2] oy
o MarepMant w Bug MEPONPHATHA N
[~ .
=3 Ne 3NEMERTH] KOHTPOAND M HCALITIHMAM Ackyment Obvem sowTposA
=0
5 e branuesse - cepTdHKaT
e fipos XHMHAUECHOTO COCTaBa
5 % 57 METANIHUECKHE posepxa ° 3.1 EN10204-2004
? £ 58 Bu3yanbHbIR GCMOTD YIAOTHUTEILHOMR ROBEPXHOCTM 100%
g % 59 Npoeepka pasmepos 2 NPOKABANN OT NAPTHH
§ § 60 MarHKTonopowKoBLHA HAM KANWARAPHLIN LBETHOH 8 coﬁ N
2 g KOHTROMb HHUTEABHEIX CAYHARX
g : HCNBITAHMA HY MEHKPHCTAAAHYHYIO KOPPO3MIo MKH, AT WCTBITEHMA Ha " 4 "
t-4 g 61 Tpebobarine MChLTaHK AOMKHD GbiTs YKA33HE B Mm(“ biTEHM AnA MaTepHana oapo
E E cheunduraun Hedrexwmnpoeksa. MPORAKH OT RapTHL
£ §, 62 Tepmuueckas oSpaboTka:
- . e
= E 63 3aHANKR H2 TBEPALIR pacTaop 100% pa nepmaneiaiyex cTanel
; £ AYCTEHMTHOID KAacca
o ¥ . 100% yrnepofucrbix cranes
;;c- g 64 BbICDKMﬁ‘ OTNYCK, ANR CHATHAR Banpnmeunﬁ (npnmeﬁenne NACE MRO203-
S8 2003} i
§ 2 65 Tepmoobpaborka ceapHm oo 100% cBapHbIX dvmHrDB
m =
Tepmrueckas o6pabioTia no ASTM A790 ¢ nocnegyioneii 100% csapr:ux rnros us
66 s3xankofi 6 Boge AayxdazHoi crany 2205 UNS
$32205
&7 Tepmoobpaborka, nbecnenmBalowan 3a4aHHLIN ypoBeHs MncnexunoHhbii 100%
MEXSHIMECKAX CADIAETE W GCTATOYHBIX HANDRIEHMT CepTHguKaT
68 [POBEPHA MABKUDOBKH 3.1 EN10204-2004 100%
£9 NPOBEPKA KAPYRBOIC AMAMETDE M TOMMWHE! CTEHKM 100%
70 MNpoBEpKa XMMHYECKOTO COCTaba 100%
71 MexaHMUeCKHE CHORCTRA METALTA, BRAGHAN:
72 TEMNIEPATYDY HENBITRHUA MEXIHUYSCRMX CBORCTR 2 HHTHHTS OT RaPTHH
73 Hpeaen RPOYHOCTM Ha paspuie, Mila (krc/cm2) 2 humMHTa OT NApTHH
YCNOBHOTG MAK duanyetkoro npeaena Texyuecrn, MNa
74 {kre/cmz} 2 GHTHHIA OT NApTHH
75 OTHOCMTENLHOTO YOAMHEHMR, % 2 GUTMHIA OT napTHy
76 | GrmHm CTHOCHTRALHOTO CYEeHUR, % 2 dumnkra ot napiumn
[rpasinin, HCnsImanma CBapHbIX wBoB {paancrpadus nan ’
7 Nepexoibl, ~ AKT HCnbITaHKiA 100% coapHbIX dUTHHOE
OTEOAN M T.A) BPYTroW paBHOURHHBIA CHOCOE)
78 ¥nprpassykosan nederrockonma ART KOHTPOAR 100% 3aroTosok
MCRLITaHMA Ha YAAPKYIC BRIKOCTL Ha 3-x obpasuax. [
CBAPHLIX PHUTHHIOB, 3aMEPH! YOAPHON BAIKOCTH SOAKMHL)
b BHINOAHAYLLR B 3-X 30HAX - OCHOBHOH MET3A, CBApHONH AKT HEnEITaHMA 2 buTHHra OT RAPTUM
OB, 30H3 TEPMHUECKOID BIMAEHKA.
3amep TAEPROCTH. BNA CEIPHLIX GUTHHIOE J2MEpbLE
TBEPAOCTH A0NKHD BLINOAHATLCA BCEFAS 8 3-X 30HaX:
80 DCHOBHOW METAAA, CBAPHOM WOB, 30Ka TEPMHULEKDIO AT HCTITA HIMA 2 GpuTHHIR OT NapTHK
BAMANKA. Beauunha TBEpHOCTM RONTROAWPYETCA NO
HOPMATMBHD-TEXHMIECKOM BOKYMEHTALMM HIFOTOBKTENA
HamepeHme YALTPAIBYKDELHA METOLOM TONUMHE) CTEHKM B
31 mecre 1wba Lans oTaoA0B) AKT KOHTPONA 100% .
KaHTpO/b CRAOKINOCTM METRAN; ecte b
82 HTPO/L €n B 2 lann AXT HOHTROAA 100%
o oYBOgOE} _
E 83 MarHuTonopOWKOBEIE MAK KANHANRPHBLIH KOHTROAL AT KOHTPOAR 100%
=
2 24 VICRLITAHMA Ha 33FWE AKT HCTIbITaRMA 2 pHTMHTD OT NARTHM TOALKD ANR
g CBapHLIX duTHETOE
& HICnLITaHMA Ha MEMKPUCTANAKTHYIO ROPRO3KI0 MKK. 2
85 TpeGoBanHe MCRbITaHWA HOMMHO BbiTh YHAZAHO B AKT MCALITBHHUA Q’mHm 0T NapTrM f'"ﬂ
crneundykaumk Hedtexamppoekma. HEPH@BEIOLIUX CTaneh
86 BHEWHHH 6CMOTP 100%
MarkHTONOPOLIKOBLIA MAK KANWLAAPHLIH (LBETHOI)
E 87 KOHTDONL AKT KDHTRONN 100%
< 88 _PaavorparuBCKil WM YALTDAIBYKOBOR KOHTPOAL AKT HOHTpOAS 100%
=2 Mamepehue TBePAOCTH OCHOBHOID METRANE, METAING LB,
'§ 82 CC:EPH::H A 30Hb! TEPMHHECKOTO BAMANNR AT KoHTpOAR 100%
= i TipOBEPKS LTMNOCKONOM HANMUHA OEHOBHLIX NETUPYIOLIMX
o0 KOMINOHEHTOB, ONPEAGARICIMN MAPKY CT2NM B OCHOBHOM W | AKT HOHTPORA - 100%
HBNIIBAEHHOM MeTanne
OnpepeneHue conepanma Gepputioi dasu gns
< 2 CHAPHBIX COBANHEHUA N3 aYCTEHUTHBIX CTANEH, AT KOhTpOAA 100%
T
5]
s N3roTOBAEHUE, NCALITEHUE KU Tiner | vam
g nocraBKa prﬁ, AeTanen AM M-03.Ty_005
= TpyBONPOBCAOE M MATEPHANOE 17 2
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& HEDTEXMMNPOEKT TEXHMYECKME YCNOBUA TY
L
i & NEFTECHIMPROEKT JOB SPECIFICATION FAY
x g
o
oo -
&5 Mareprannt u Bra meponpuATHA no
% 2 Ne IAIBMENT! KOHTPOMO W HCNLITAHMAM Aoiyment OBvem xonrpona
['=]
= g paboraiommx Npa Temhepatype capite 350°C
E T VICHILITaHMA Ha MERKPHCTINNKTHYIO HOpPoamio MKK A -
;i’ H 92 Tpebosanne nenbmanit JOAXKHD BbiTh yKasaHo 8 MK;KM""“""" na fina o6pazua wea
2 El cheundnkaims HedrexwmnpoenTa.
CE; g. 93 iposepka MaprADOBKM 10096
E § MHLNEeXUMOHHbIR
g = 54 TposepKa XMMHUSCHOTD LtocTasa cepTHgmKaT 100%
8 g 3.1 EN3D204-2004
= K3 TN3 nnex
= E 95 Tr— Nposep [11] Hawaas netane
5 a 96 rabiim MpoBepka SAMAW WNKaexX Kamaan netans
E E Nposepka BU3yaibHbIM CCMOTPOM KSYECTEa
s x 97 NOBEPXHOCTER WAKAEK W IIEK HA OTCYTCTAME KOPPD3KK, Kampan perans
5 g TPELUMH, PEKOBHH, 3250MH 1 hospewasHUH
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4. TEPMHWHbLI U ONPEAENEHUA.

4.1 Tpybbl no cnocoby M3roTOBAEHMs foapazpensioTes Ha BeclwoBHbe W CBapHble,
BeciuosHble TPYBBI NO TEXHONOTMM U3FOTOBAEHUA MOLYT BbiTh FopaueaeGOpMUPOBAHHBIMK

AN XONOAHOTAHYTbIMU. BeclloBHbie TPYBwl MOTYT ObiTb U3FOTOBAEHLI M3 KaTaHHOM
3ar0TOBKMW, KOBZHOM 3ar0TOBKK, IMTHEBOMN 38rOTOBKM.

CeapHble Tpybbl M3roTaBnmuBaioTcs M3 aucra.  [pamoiuosHble TPyBbl M3roTasavBaloTen
BafbLEBaHWEM C Nocseayrowed aBTOMaTMHECKON CBaPKOK NPOLOABHBIM CBAPHBIM LIBOM.

CnupanbHOWOBHbIE TPYObt M3rOTaBNMBAaEMble aBTOMATMYECKOW CBApKOH CAMpanbHO-
HABWUTON AMCTOBOI WAN NEHTOYHONA 3arOTOBKM,

4.2 etanu TpybonpoBoaos 910 HacTu TpybonpoBoaa, npegHazHaYeHHbIE AR COELUHEHNA
OTAENLHBIX BrD YYaCTKOB C U3MeHeHnem nnu Bes nameHeHun npoxop,noro CEYCHMA KN
ANA Kpemienus Tpybonposoaa.

K coeguHUTENbHBIM ARTANAM TPYBONPOBOAOB OTHOCATCA:

4.2.1 Ovsoppl. B 3asucumocty OT cnocoba M3rOTOBAGHMA ROAPA3AENAOTCA  Ha
KPYTOM3OTHYTLIE, THYTHIE, LUTAMROCBApPHbIE ¥ CBapHbie (CEKUMOHHBbIE). KpyTOM3orHyTeie
OTBOALI M3TOTaBAMBAOTCA M3 BeCLIOBHBLIX TPYS Y NPAMOLIOBHBIX CBApHBIX TPYE MeToaom
ropaveid WTamnoskn MAK NPOTAXKY, ¢ paguycom rmba He Bonee 1.5DN. Miyrhie oTBOAG!
M3roTaBnMBaKTCA M3 HecinoBHbiX TPyd c© paguycom ruba 6onee 1.5DN. LitamnocsapHbie
OTBOABI WM3TOTABAMBAKTCA W3 AWCTa LITAMMAOBKOM naKn  ropadeit GOPMOBKON ¢

nocneaylowei cBapKoil. CBapHble CEKUMOHHbIE OTBOAbI WM3TOTABAMBAIOTCA M3 CEKuui
Tpybbi ¢ UCMONb30BaHWEM COOPKK W CBAPKMU.

4.2.2 Tlepexopsl. B 3aBUCMMOCTM 0T cnocoba M3roToBAEHMA MOTYT BbiTh GecluoBHbIMM,
CBapHbIMKM MAW NENECTKOBBbIMU. flepexon GeciloBHbIN U3roTeBAEK M3 TPYG MAKM AncToBOrO
npoKata WTamnNOBKOW ¥ He WMEET CBapHbiX WWBOB. flepexofl, CBapHOW M3rOTOBAEH U3
NUCTOBOTO MNpOKaTa Ccnocobom BanbuOBKM C nocAeaylowlei csapkoi.  MNepexog

NeNecTKoBbI W3TOTOBNER U3 TPYD BLIPE3KOM Ha KoHUaX TPYObl KAKMHbes U 0BCaaxoi wx ¢
HarpeBsoMm € NoCNeAyIoueH CBapKon.

4.2.3 TpoiHuku. flogpasgensiorcn Ha OeclioBHble, CBapHble WM WTAMNOCBapHbIE.
BeciwosHble TPOWHWKW u3roTaBnmealoTes M3 HecuwioBHol Tpybw cnocobom ropsaueit
GOpMOBKY MAK MMAPOWTAMNOBKY. CBapHble TPOKHUKKM U3TOTAaBAMBAIOTCA U3 BECIOBHLIX U
casapHbix Tpyb Bpeskoi wryuepa. TpolHUKW WTaMnocBapHbie N3TOTABANBAIOTCA U3 NKCTa

cnocobom ropaueit WTamnoBKM ¢ OTOOPTOBKOA TOpnosuHbl U NOCAEAYIOWER CBApKON
LBOS.

4.2.4 RpectoBunbl. MOIYT U3TOTaBAMBATLCA M3 BECIOBHLIX, @ TAKKE M3 NPAMOLIOSHBIX
cBapHbIX TpYS WAKM CTanbHOIC NUCTa ¢ BanbleBaHUeM 1 nocaeaylotiei cbopkoi U Ceapko.

4.2.5 ®nanubl. $AaHuUb U3FOTaBAMBATCA U3 NOKOBOK.
4.2.6 3arnywku, 3arayuwiKky U3roTaBNNBaoTCA U3 ANCTOBOFD NPOKATa WAN ROKOBOK,

43 K peransm Tpybonpososios ana KpenneHua TpyBONpoOBOAOB OTHOCATCA ONOPHI,
noggecky, SONTbI, WIMABKK, NPOKNAAKH.

4.4 K matepuanam TpyBonpoBOAOB OTHOCATCA CBapOYHbie MaTepuanbl — 3NEKTPOADI,
cBapoyHan NpoBONOKa, GAloChI,

4.5 TNop napTMed 3nemeHTos TpyDONPOBOAROB RNOHUMBETCA M3AENMA OAMOIo TuNa,
paamepa M TOMUMHbI CTEHKW, W3IOTOBAEHHLIE U3 MaTepuana OAHOK NNaskv (M, npwm
W3rOTOBNEKYK B CBAPHOM WCRG/AHEHMU C MCNOAL30BAHKEM DAROM NAPTUKM SNEKTPOAOB MAN
CBapOUHOU NPOBOSIOKM OAHOM NABBKM) M NOABEPTHYTEIE OOMHHAKOBOW TepmoobpaboTke.

W3roTOBAEHKE, NCIbITAHWE ¥

nocrabka TpyB, aetanei AMM-03-TY-006
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5. CNEMAbHLIE TPEBOBAHMA K MATEPUAJIAM TUMA 1.25CR-1/2MO U
2.25CR-1.0MO.

5.1 Bce TpyGONPOBOAHBIE KOMNOHEHTB, NPUMEHAEMBIE NOJ NABNEHUEM, HE3ABUCHMO OF
[ly, TOAWMHL CTEHKYM M BMAA NPOAYRTa, [OMKHbI BblTe nogsepriyTsl TepmoobpaboTke

nocae cBapKW B COOTBETCTBMKM € TPpeboBaHMAMM ASME B31.3. Ocsobompenve of
repmoobpaboTky nocnie CBAPKU He RORYCKAIOTCA.

5.2 lpepen NPOYHOCTM NPU KOMHATHOW TemnepaType BCeX KOMMOHEHTOB, NPUMEHAEMBIX
NoOA, AABNEHUEM, W CBAPHDbIX COBAMHEHNH RoMKeH BbiTh He Bonee 7030 kr/cm2.

5.3 TsepAocTb BCEX KOMMOHEHTOB, APWMMEHAeMbIX N0J AABASHMEM, W CBApHbIX

coeguHeHunit nocne TepmoobpaboTkn ana CHATUS HanPAXKeEHUR JoNKkHa BbiTb He Bonee
225 no bpuHeno.

5.4 CBapHbie YIAOBbIE LUBbl H3 KOMMAOHEHTEX, NPMMEHASMBIX MO/ AABASHUEM, AONHbI
BbITH 3aUNLEHDbI ANA NOYYEHUA TNAZKOK BOTHYTON dopmbl.

5.5 Bce cBapHbie coeauHenmns, kotopsie SyayT noABepraThca BO3AUCTBMIO HaBNeHUs,
HE3aBMCMMO OT CBApKW Ha 33aBOAE WAW Ha nacwaaxe, Heobxoammo Ha 100%
npoBepPUTHL papuorpaduueckoi aederrockonnei.

5.6 Ona TpybonpoBoAHbIX KOMAOHEHTOB, M3rOTOBAEHHBIX CBAPKOIt 1 CRAPHDLIX COeAMHEHNA
JTHX KOMROHEHTOB, NPOBECTM MCNLITAHME HA YAAPHYID BA3KOCTL Ha obpasuax ¢ V-
H3Ape3oM, eCsin CHM W3roTOBAEHD W3 CTann 1.25Cr-0.5Mo u ARMMEHAIOTCA TIPK
Temnepatypax csbiwe 454°C, wam  wmsrotosaeHbl w3 cvaam 2.25CR-1.0Mo n
MCHDAbLIYIOTCA NpH Temnepatype Bbiue 371°C . McnbiTanve Ha yAApHYIO BA3KOCTb B
COOTBETCTEMHM € NYHKTOM UG-84 pazaena 1 yactv VIIE ASME, 3a uckniouermem ycnosui
no ocBOBOMASHUIO OT MCNBITAHMA HA YAAPHYIO BASKOCTL M Temneparype WcnbiTakus

{ne Boilie muHyc 18°C). 3Hauenue yAapHOR BA3KOCTM JOMKHO ObiTh He meHee 15 dyTo-
dynTos (0.02 xx) (0,05 rkan).

5.6.1 Ana cranu 1.25Cr-0.5Mo xummnyeckuid coctae onpeaensiot aHanusom. Copepmanue
docdopa n onosa QOMKHO BbITh:

Onoso — He bonee 0.015 % secoBwix.
dochop — He bonee 0.012 % Becobbix.

5.6.2 Ona ctanm 2.25CR-1.0Mo:

5.6.2.1 KoagpduumenT «J», onpeaensiemblii kak (Si+Mn) x (P+5n) x 10*, nomxen Buith He
6anee 120.

5.6.2.2 CapouHble MaTepuansl SOMAKMDbE COASPMATE MUHUMaAbHBIE 3Ha4YeHuA Mn n Si
pna obecneyeHmna XopoLlen CBapnBaemocTu.

Hodn. ¢ domad

5.6.2.3 [1nA Kamaoh napTii NAaBAWMXCA IMEKTPOAOS U NOKPLITHIX BNEKTPOLOB, B TOM
uncne GACa, UCNONB3YEMDBIX 418 U3TOTOBAEHWA, NPOBECTU aHaAW3 Ha coaepanue P,

Sn, Sb, As. AHanu3 NPOBOAAT Ha MeTannsi WBOB. KoabduumeHT oTnyckHON XpynKocTH X
pomxen 6birb He Gosnee 15 MUANMOHHDLIX YACTERA.

X=(10P+45n+55b+As)/100

KoHuerTpauua 31eMEeHTOB — B MU/INHMOHHBIX HaCTAX,

©
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5.6.2.4 COCTagUTL KPUBBIE COOTHOLUEHWUA YAIPHOW IHEPTUK 1 TEMTIEPATYPLI ANR NIYCTOR,
nokoBOK ¥ Tpyb no kawaoi Tepmoobpaborke (MmaneHbkve KOBaHbie WTYUEPBI MOFYT
UCHBITEIBATHCA NO NApTMKM COrnacHo paspgeny  uvactu VL ASME «Tpeboeavua no
MCABLITAHVIO Ha YA3PHYID BA3BKOCTb»), @ B C/ly4ae CBapHbiX W3AENUK COCTaBUTL WX MO
KaxaoMi TepmoobpaboTKe CBapOMHbIX MAaTEPUENOB — NOKPLITLIX SAEKTPOAOB, NPOBOADK ¢
$AIOCOM —~ ¥ NO KaXKAOH TEXHONOTHN CBAPKMN.

5.6.2.4.1 [hA cOCTaBNeHMA yKa3aHHOW KPMBON, CNegyeT NpoBECTM HE MeHee 6
MCMbITAHUM NP ITOM KamA0e UCnbiTanue NPOBOAMTCA Ha Tpex obpasuax. Mecra otbopa
06pazuoB BOMKHLE BLITh B COOTBETCTEMM € pasaencm 1 vactu VI ASME. -

5.6.2.4.2 LlecTb MUCNbITaHWIA A0NKHLI APOBOANTLECA NPW PasHbiX TeMNepaTypax, B TOM
yucAe NPU TEMNEPATYPE YKa3aHHOW B NyHkre 6.6. Ha coctaBneHHOR KpUBOWH A0MKHDI
fbITh YETKO NOKa3aHbl NEPEXOAHAR 30Ha W YOAPHAA BA3KOCTL NPKM BA3KOM Pa3pyLLeHnH.

MaKcMManbHasa TemnepaTypa A0AKHA COOTBETCTBOBATh YPOBHIO YAAPHOW BAZKOCTH Nnpw
BA3KOM Pa3pYLLIEHUH,

5.6.2.5 McnbitTaHnA Ha yZapHy BR3KOCTL Ha CTYNEHYaTo OXABXKAEHHBIX obpasuax
cneayeT NpoBecTM AR TPpyBONpOBOAHBIX KOMNOHEHTOB Ha obpa3suax (noaseprHyTbix
Takoh Ke TepmoobpaborTke KHak AAR YKOMAAEKTOSZHHOMK NO3MUMM} 110 Kamaoh
TepmoobpaboTKe NUCTOB, NOKOBOK ¥ TPYH, a B CAy4ae CBapHbIX M34eNnit NPOBECTH MX NO
KamAoh TepmoobpaboTKe CBaPOUHbLIX MAaTEPKANOB — NOKPLITLIX 3NEKTPOADR, NPOBONOK C
GAOCOM — M NO KAXKAOH TEXHONOTHM CBAPKMK.

5.6.2.5.1 Ctynenuaroe oxnaxaenne nponsBoaRT cornacHo Tabanue:

CxopocTtb oxnamenm
Temneparypa,”C Bpems BbEOEPHKK, Y AD ChepyL e
Temneparypsl, “C/u
593 1 5.6
538 - 15 _ 5.6
524 24 ‘ 5.6
496 60 2.8
468 100 23
315 Ha Bo3ayxe

' Biom.uHa.

5.6.2.5.2 flposect™ HCnNbITaUMe HAE YAAPHYIO BA3KOCTE HA KAKABIX CTYNEH4YaTo
oxnapgenHbix 06pasuax M cocTaBUTb KPMUBLIE NO Bbile YKa3anHOi npoueaype.

5.6.2.5.3 Kpurepnit npyema matepmanos NpuseaeH HuKe:
CvTr40 + 2.5A5CvTra0sc<10°C, roe

[~]

.§ CvTr40 - yemnepatypa COOTBETCTBYWLiaR ynapHoi saskoctv 40 ¢yTo-dyHTOB Ha

E obpasuax ¢ V-Hagpesom no metogy lHapnu nocne repmoobpabotku {fo cTynendaroro

2 OXNAMAEHUA}
2.5A5CvTr40sc - Temneparypa COOTBETCTBYIOULAA YA3PHOW BA3KoCcTH 40 dyTo-dyHTOB Ha
ofpazuax ¢ V-Hagpe3om no metony lHapnr nocne CTyneH4YaToro OxXNamAeHma.

& .

o
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1. GENERAL

1.1 The present Job Specification defines the ba

and supply of pipes, piping components and materials.

1.2 This Job Specification covers designed, newly-
process piping for gaseous, vaporous and liquid medi
residual pressure (vacuum) of 0.001 Mpa (0.01 kgf/em?) to conditional pressure 320 Mp3
{3200 kgf/cm?) and in operating temperature range fr

in hazardous process facilities.

1.3 To choose material and piping articles, located outside

design air temperature and minimum design

* Average temperature of the five coldest da
0.92, in case metal operating temperatur

positive;

air. ’

alioyed steels.

temperatures, normally at 20°C. In case

components.

Signature&Date

Reglster Ny

¢ Absolute minimum temperature of this re
piping under pressure or vacuum can bec.

sic requirements for fab

manufactured and renovated steel
um transfer in pressure range from

om minus 196°C to 700°C to be used

or in heated rooms, negative

metal temperature to be taken as follows:

ys typical for the region with probability of
e of piping under pressure or vacuum is

gion in case metal operating temperature of
ome negative when exposed to the ambient

1.4 In order to confirm cold-resistance at low temperatures Sharp\é impact test shall be
carried out on used materials at MDMT - KCU=30 J/cm? (3 kegf*m/em ) for carbon and low-

1.5 In order to confirm metal structure quality used materials are impact tested at positive

Neftechimproekt has no special requirements, test
procedures and energy values for impact test to be defined by Manufacturer of piping

rication, testing
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2.0 PRESSURE CONTAINING PROCESS PIPINGS {UP TO PN 100 KGF/CcM? G INCL.)

Pipes, piging tomponents and materials used for pressure contacting process piping (PN
100 kgf/cm® g incl) shall meet the requirements to quality, technical characteristics and
material stated in Inquiry for Technical Proposal {ITP} / Technical Part of Order (TPO),

standards indicated in the material specifications included in the ITP/TPO and present Job
Specification.

2.1 PIPES

2.1.1 Pipes size range, materials, scope of pipes material testing and scopé of pipes
testing shall correspond to the standards indicated in Neftechimproekt’s specifications and
this Job Specification.

2.1.2 Seamless hot-deformed and cold-deformed pipes are normally used for process
piping.

2.1.2.2 It is allowed to use shells manufactured from steel sheet in accordance with the
“Rules for Design and Safe Operation of Pressure Vessels” to operate as pipes at
conditional pressure up to PN25 kgf/er?. Shells can be used provided that it is specified in
Neftechimproekt's specifications, shells sketches are provided and all requirements to
control and testing of materials and articles are met,

2.1.3 Seamless pipes manufactured from billets can be used provided that they are 100%
tested with ultrasonic examination over all surface.

2.1.4 Electric welded pipes exposed to the medium inducing corrosion cracking of metal
regardless of pressure and wall thickness shall be heat treated ant their welded seams to
be full-strength with base metal and te undergo 100% control with nondestructive

2.1.5 Pipe manufactured from duplex steel ASTM A 790 2205 UNS 532205 shall conform to
all requirements of the Project Licensor Chevron Lummus Globaij LLC Specification NoCPM-

SU-5011 «Supplementary Materials and Fabrication Requirements for’Duplex Stainless
- Steel»,

In addition Manufacturer shall be approved by the Project Licensor Chevron Lummus
Global LLC. Approval shall be based on:

a. A list of Manufacturer's experience submitted to the Project Licensor.

b. The Project Licensor's examination of a sample weld submitted by Manufacturer.
Examination shall include microhardness and microstructural examination.

2.1.6 Welded pipes fabricated from duplex stainless steef 2205 UNS 532205 are acceptable
for use only if the welds are made with filler metal, i.e., autogenous welding is not
permitted. After all long seam welding is completed the pipe should be heat treated in
accordance with ASTM A790 followed by water quenching.

FABRICATION, TESTING AND SUPPLY OF PIPES, PIPING P?ge

COMPONENTS AND MATERIALS AMM-03-J5-006 ;
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2.2 PIPING FITTINGS

2.2.1 Range of sizes, material, scope of piping components material testing and the scope
of piping components testing shall conform to the requirements indicated in
Neftechimproekt’s material specifications and the requirements of the present Job
Specification.

2.2.2 Piping fittings shall be fabricated from steel seamless and straight-line fusion welded
pipes or rolled plate.

2.2.3 Piping fittings used in corrosion inducing medium shall be heat treated regardless of
the design, metal grade and fabrication technigue.

2.2.4 Welds of piping parts shall undergo 100% radiogra'phic or ultrasonic examination.

ig%/s Vgefded tees fabricated from pipes are allowed to be used at pressure up to PN100
cm®,

2.2.6 Miter elbows with DN150 — DN400 are allowed to be used at pressure up to PN63

kgf/cm?.

ig%/? N%iter elbows with DN500 —~ DN1400 are allowed to be used at pressure up to PNG3
cm”.

2.2.8 It is not allowed to use electric welded pipes with .spiral weld for miter elbows
fabrication.

2.2.9 For fabrication of miter elbows with DN2400 it is required to fit a back-up weld of the
weld root on the inside.

2.2.10 Weldezd reducers with DN250 — DN400 are allowed to be used at pressure up to
PNA0 kgf/cm®.

2211 Weldezd reducers with DN500 — DN1400 are allowed to be used at pressure up to
PN25 kgf/cm®. '

2.2.12 Wedged.—zend reducers with DN100 - DN500 are aliowed to be used at pressure up
to PN16 kgf/cm®. It is not allowed to use wedged-end reducers for liquefied HC gases and
substances with toxic effect. After fabrication wedged-end reducers shall be high-
temperature tempered. :

2.2.13 Welded crosses fabricated from pipes are allowed to be used for carbon steel piping
at operating temperature £ 250°C. -

2.2.14 Welded crosses fabricated from electric welded pipés are allowed to be used at the

pressure £ PN16 kgf/cgnz. Pipes used for their fabrication shall be recommended for
pressure 2 PN25 kgf/em®.

2.2.15 Welded crosses fabricated from seamiess pipes are allowed to be used at the

pressure £ PN25 kgf/cgnz. Pipes used for their fabrication shall be recommended for
pressure 2 PN40 kgf/ecm®.

-

2.2.16 For process piping the following fitting are normally used: short radius elbows
fabricated from hot formed and drawn seamiess and longitudinally welded with straight

~ fusion welded pipes, bend elbows and miter bends.

2.2.17 Welded fittings fabricated from duplex steel 2205 UNS $32205 are acceptable for
use only if the welds are made with filler metal, i.e., autogenous welding is not permitted.
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After all long seam welding including welds

2.2.18 Manufacturers of welded pipes and

Procedure Qualification Record (PQR).

2.3 FLANGES AND BLINDS

This document Is the property of NEFTECHIMPROEKT and shall not be
disclosed to others or reproduced In 2ny manner without its permission

shall be used.

2.4 BOLTING

requirements of this Job Specification.

than minus 40°C, regardless of pressure.

automatic steel.

Instead of reg.Ne

from carbon steel with diameter up to 48mm

Signoture&Date

Register N

Welding Procedure Description including pre-heat t
treatment requirements. It shall aiso include type and gra

2.3.1 Materials, the scope of flanges and blinds testin
blinds testing shall conform to the standards indicated in
specifications and the requirements of the present Job Specification.

2.4.1 Range of sizes, material, scope of piping bolting material testin
bolting testing shall conform to the standards indicated in NCP’s specifications and

2.4.2 Fabrication of stud boits, bolts and nuts shall consider
be at least 20-25 HB higher than nuts hardness.

2.4.5 Billet material or finished bolting fabricated from
resistant and high-temperature alloyed steel shall be heat-treated.

It is allowed not to perform heat-treatment on bolting elements used
PN16 kgf/cm? and at operation temperature up to 200°C as well

2.4.6 In case bolting elements from austenitic steels are used at
over 500°C, it is not allowed to make threading by knurling.

repairs is completed the pipe should be heat
treated in accordance with ASTM A790 followed by water quenching .

welded fittings shall provide at the delivery
reatment and post-weld heat
de of required welding materials.

2.3.3 Butt-welded flanges shall be fabricated from forgings.

The passport on pipes and fittings shall include Welding procedure specification {WPS) and

g as well as the scope of flanges and
Neftechimproekt's material

2.3.2 For piping working under PN225 kef/em?® regardless of the temperature and for

piping with operating temperature > 300°C regardless of the pressure butt-welded flanges

2.3.4 Temperature limits of materials application for bling flanges or biinds installed
between flanges shall be taken considering temperature limits of flanges application.

g and scope of piping

hardness of studs and bolts to

2.4.3 Stud bolts shall be used for flanges connection at temperature over 300°C and less
244 1t is not allowed to fabricate bolting from unkilled, semikilled, Bessemer and
kifled carbon steel as well as heat-

at pressure up to
as on boiting elements

operating temperature

FABRICATION, TESTING AND SUPPLY OF PIPES, PIPING
COMPONENTS AND MATERIALS

AMM-03-15-006

Page

Rev.

AMM-03-J5-006_rev 3 no cocroanmio wa 08.05.2014 14:51:00




HEGTEXMMNPOEKT
NEFTECHIMPROEKT

TEXHHUYECKUE YCNOBUA
JOB SPECIFICATION

Js

Table 1 Scope of Pressure Containing Piping Compenents Testing {up to PN 100 kgf/cm2 g incl)

2.5 SCOPE OF PIPING COMPONENTS TESTING (UP TO PN100 KGF/CM2 G INCL.)

w 8
Pl
gE
R
4
53
=
£3
g E Materials and . .
3 Ne components Tests and inspections to be performed Document Scope of testing
é ; 1 Heat treatment:
% 2 . Solution-anneal 160% for stalnless steels of
b austenitic clase
E. é ] ; 100% of carbon steels
g g 3 High temper for stress relief {NACE MR0103-2003
g oy application)
2 5 4 Weids heat treatment 100% of welded pipes
=g 5 Heat treatment by ASTM A790 followed by water inspection 100% of welded pipes of
= § quenching Cettificate duplex steel 2205 UNS 532205
E2 6 Marking verification 3.1 EN10204- 100%
§ g 7 Outer diarneter and wall thickness inspection 2004 100%
-l AR Chemical composition analysis 100%
EE 5 Mechanical properties of metal, including:
10 Mechanical properties test temperature 2 pipes per lot
11 Tension strength MPa [kgf/cm?2) 2 pipes per lot
12 Relative or physical yield strength, MPa {kgf/cm2) 2 pipes per jot
13 Elongation after break, % 2 pipes per lot
14 Reduction of ares, % 2 pipes per lot
a5 Welded joints test ?;T?f;:‘::"c 100% of welded pipes
. Non-destructive | 2 pipes per iot for seamless
16 Surface non-destructive test test report plpes made from a cast biflet
Pipes Hydrostatic pressure test indicated in Regulation
17 documents on pipes. Test pressure value shail be Hydrostatic test 100%
specified not less than the one determined in ASTM | report
AS530 p.21.1 or ASTM ABSS9 p.22.2.1
Impact tests performed on 3 samples. For welded
pipes impact strength measurement shall be Impact test .
18 performed in 3 zonas — base metal, welded seam, report 2 pipes per ot
heat-affected zone,
Hardness test. For welded pipes hardness shall
always be chacked in 3 zones: base metal, welded
Joint, heat-affected zone. Hardness value to be
controlled in accordance with Manufacturer’s
Regulation documents.
19 Hardness test to be performed for seamless carbon Hardness test 2 pipes per lot from both ends
steel pipes in case it is required to comply with report of a pipe.
NACE MR0103-2003 in Sulphide Stress Corrosion
Cracking {SSCC) service containing wet H2S
{hardness shall not exceed HRC22). Requirement to
perform an inspection shall be indicated in
NEFTECHIMPROEKT's Specification.
20 Bending test ’ Bending test 2 pipes per iot only for welded
report pipes
2 IGC test. Requirement to perform IGC test shall be 2 pipes per lot for stainless
£ 21 indicated in NEFTECHIMPROEKT's Specification. lGCtestreport | PRSP
3 22 Heat treatment:
g 23 Solution-anneal 100% for stainiess steels of
= austenitic grade
) 100% of carbon steels {NACE
24 High temper for stress relief MRD103-2003 application)
25 Welded joints heat treatment | ! 100% of weided pipes
. 26 Heat treatment by ASTM A790 followed by water é‘:ﬁ;‘_::::: 100% of welded pipes of
3 Forgings quenching 31 El‘li 10204- duplex stee] 2205 UNS 532205
F 27 Marking verification 2604 100%
‘E 28 Bimensions fnspeFt_ion i 100%
8 29 Chemical composition analysis 100%
30 Mechanical properties of metal, including:
31 Mechanical properiies test temperature 2 forgings per lot
32 Tension strength MPa (kaf/cm2} 2 forgings per lot
33 Relative or physical yield strength, MPa (kgf/cmz) 2 forgings per lot
2
g Page | Rev.
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NEFTECHIMPROEKT JOB SPECIFICATION s
Ne Materials and Tests and inspections to be performed Document Scope of testing
Components
34 ‘ Elongation after break, % 2 forgings per iot
35 Reduction of area, % 2 forgings per lot
36 Uftrasonic examination Inspection report g;c:’::rgmg with diameter >
Selectively in places where
. ) - defects are hard to be
rt torl -
37 Magnetic particle test or liquid-penetrant Inspection report | revealed by visual inspection
‘ test and places where defect were
rempved.
28 Impact tests performed on 3 sampies :’:;:;t test 2 fofgings per lot
Hardness test. Hardness value to be controlied in
accordance with Manufacturer's Regulation
documents.
Hardness test is performed for carben steels in case
. R . Hardness test
39 it is required to comply with NACE MRO103-2003 in repart 100%
Sulphide Stress Corrosion Cracking (S5CC) service
containing wet H2S {hardness shall not exceed
HRC22}. Requirement to parform an inspection shall
be indicated in NEFTECHIMPROEKT's Specification.
IGC test. Requirement to IGC test shall be indicated .
40 in, NEFTECHIMPROEKT's Specification. IGCtest report | 2 forgings per lot
41 Marking verification Inspection
Certificate
ap | Electrodes, o ical analysis 3.1EN10204. | 100%
welding wire, 2004
a3 welding flux IGC test. Requirement to IGC test shalt be indicated IGC test report 1 bundle of electrodes per Iot
in NEFTECHIMPROEKT's Specification. st rep 1 wire reel per lat
44 Marking verification inspection
Certificate 100%
45 | flange metal | Chemical analysis 3.1 EN10204- ?
gaskets 2004
IGC test. Requirement to IGC test shail be indicated For metal of one gasket per
46 in NEFTECHIMPROEKT's Specification. GCtestreport | |y
47 Heat treatment:
- 100% for stainless steels of
48 Soluticn-anneal austenitic grade
100% of carbon steeis
49 High temper for stress relief {NACE MR0103-2003
application)
50 Weided joints heat treatment 100% of welded fittings
. 100% of welded fittings of
AS 90 foll
51 :j::‘ :;?:;ment by ASTM A790 followed by water Inspection duplex steel 2205 UNS
Certificate 532205
52 Marking verification 3.1 EN10204- 100%
53 Outer diameter and wall thickness inspection 2004 100%
54 Ovality inspection 100 % of elbows
. 55 L Chemical analysis 100%
56 E:;g'cfrgees’ Metal mechanica) properties, including:
57 elbows ;.tc } Mechanlcal properties test temperature 2 fittings per lot
58 P Tension strength MPa {kgf/cm?2} 2 fittings per lot
59 Relative gr physical yleid strength, MPa {kgf/cm2) 2 fittings per lot
60 Elongation after break, % 2 fittings per lot
61 Reduction of area, % 2 fittings per lot
wel joirt i ction by radiographi
62 elded j?' nispe | ton by raciographic inspection report | 100% of welded fittings
examination or equivalent method.
2 fittings per lot fabricated
] . . from seamiess pipes provided
63 Surface non-destructive test Inspection report that the pipes have been
fabricated from a cast billet
Hydraulic pressure test indicated in the
64 normative-technical documentation on Test report 100%
fittings )
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@
(=9
» Materials and . !
: Ne components Tests and inspections to be performed Dotument Scope of testing
'1—.-2 Impact tests performed on 3 samples. For welded
E pipes impact strength measurement shall be o
g 65 parformed in 3 zones — base metal, welded joint, Test report 2 fittings per lot
g heat-affected zone. )
g. Hardness test. For welded fittings hardnesé shall
z always be checked in 3 zones: base metal, welded
3 joint, heat-affected zone. Hardness value to be
.‘g’ controlled in accordance with Manufacturer’s
2 Regulation documents.
= Hardness test is performed for carbon steai
clises ) o . . Test report 2 fittings per lot
2 seamless fittings in casa it Is required to comply with
£ NACE MR0103-2003 in Sulphide Stress Corrosion
e Cracking [SSCC} service containing wet H25
3 {hardness shall not exceed HRC22). Requirement to
§ perform aninspection shal! be indicated in
A NEFTECHIMPROEKT's Specification.
7 rrlzteht;znd wall thickness testing with ultrasonic Inspection report 2 elbows per Iot
68 Pipe bend metal solidity inspection Inspection report | 2 elbows per lot
Inspection report | Selectively In places where
69 Magnetic particle test or liquid-penetrant test surface defects have been
removed
2 fittings per lot. Only for
70 Bend test Test report welded fittings
IGC test. Reguirement to I1GC test shall be indicated 2 fittings per lot for stainless
71 in NEFTECHIMPROEKT's Specification, Test report steels
72 Visual inspection 100%
73 xzfnetlc particle test or hiquid-penetrant {colon) Test report 100%
74 __| Welded joints | Radiographic or ultrasonic examination Test report 100%
of welded Hardness test in base metal, heat-affected zone,
5 pipes and weid metal Test report 100%
76 welded Chemical analysis in base and welding metal Test report 100%
fittings Ferritic phase analysis for austenitic steels welds for
77 temperatures above 350° C Test rgpurt 100%
IGC test. Requirement to 1GC test shal! be indicated
78 in NEFTECHIMPROEKT's Specification, Test report For sampie welds
79 . Marking verification inspection
Stud holts, certificate 100%
BOD nuts Chemical analysis 3.1 EN10204-
2004
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3.0 HIGH PRESSURE PROCESS PIPING

Instead of reg.Na

Signature&Date

Reglster No

3.0.1 Pipes, piping components and materials used for high pressure contacting process
piping {over PN 100 kgf/fcm’ g. up to 3200 kgf/cm? g.) shall meet the requirements to
quality, technical characteristics and material stated in Inquiry for Technical Proposal {iTP)/
Technical Part of Order (TPO), standards indicated in the material specifications included in
the {TP/TPO and present Job Specification.

3.0.2 Standard materials and prefabricated details to be used for manufacturing of pipes
and their components.

3.0.3 Quality and properties of prefabricated details shall be confirmed by certificates and
appropriate marking.

3.0.4 Prefabricated details manufacturer shall realize chemical analysis of material.
Certificate shall include results of chemical analysis obtained directly for prefabricated
element or the data from the certificate on billets used for fabrication.

3.0.5 Prefabricated elements mechanical properties examination shall be realized by
tension test at 20°C with rupture resistance rate, relative or physical yield strength,
elongation, area reduction, impact strength being measured.

3.0.6 In order to confirm metal structure quality billets material shall be impact tested on
the specimens with U (KCU) type or V {KCV) type notches at 20°C.

3.0.7 in order to confirm metal cold-resistance at low temperatures the used materials

shall be impact tested at MDMT ~ not less than KCU=30 J/cm2 (3 kgf*m/em2) for carbon
and low-alloyed steels.

3.0.8 Rated values of mechanical properties at high-temperatures and test temperature

shall be indicated in the technical documentation on prefabricated details intended to be
used at high temperatures.

3.0.3 For prefabricated details intended to be used at temperature above 400°C it is
required to define value of material creep resistance that shall also be indicated in the
documentation. Limit values of material creep shall exceed the values indicated in the
documentation.

3.1 PIPES

3.1.1 Scope of testing and grade of pipes material and pipes scope of testing shall be in
accordance with the standards indicated in the NEFTECHIMPROEKT's material
specifications and the requirements of this JS.

3.1.2 Seamless pipes shall be manufactured from forged or rolled billets.

3.1.3 Hydraulic tests shall be provided for each pipe. Test-pressure value shall be specified
not iess than the one determined in ASTM A530 p.21.1 or ASTM A999 p.22.2.1.

3.1.4 Pipes shall be supplied heat-treated that ensures the required level of mechanical
properties and residual stresses. Each pipe shall be marked including the following data:
heat number, steel grade, Manufacturer, series number.

3.1.5 Pipes with inner diameter > 14 mm shall be tested by non-destructive methods. Pipes
with diameter < 14 mm to be examined with magnetic particle test or liquid-penetrant
test.

3.1.6 Pipes from corrosion-resistant steel to be tested for intergranular corrosion if
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specified in the documentation,

Steel».

Global LLC. Approval shall be based on:

Examination shall include microhardness and

3.2 PIPING FITTINGS

This document is the property of NEFTECHIMPROEKT and shall not be
disclosed to others or reproduced In any manner without its permission

material specifications and the requirements

3.2.4 Welded fittings fabricated from duplex

Welding Procedure Description including

Procedure Qualification Record (PQR).

3.3 FLANGES AND BLINDS

Ifnstead of reg. Ne

material specifications and the requirements

Sigroture&Dote

3.4 BOLTING
3.4.1 Range of sizes, material, scope of pipin

and requirements of this Job Specification,

Register Ne

3.1.7 Pipe manufactured from duplex steel ASTM A 790
all requirements of the Project Licensor Chevron Lumm
SU-5011 «Supplementary Materials - and Fabrication

b. The Project Licensor's examination of a sam

3.2.1 Range of sizes, material, scope of piping components material
of fittings testing shall conform to the requirements indicat

3.2.3 Fittings regardless of design, metal grade and
treated. Hest treatment method to be defined by Supplier.

3.2.5 Manufacturers of welded pipes and welded fittin
treatment requirements. It shall also include type and gra

The passport on pipes and fittings shall include Wel

3.3.1 Materials, the scope of flanges and blinds
flanges and biinds testing shall conform to the standards indicated in
of the present Job Specifica

bolting testing shall conform to the standards indi

a. A list of Manufacturer’s experience submitted to the Project Licensor.

3.2.2 Fittings shail be manufactured from forgings, die formings and pipes.

steel 2205 UNS S32205 are acceptable for use
only if the welds are made with filler metal, i.e., autogenous welding is not permitted.
After all long seam welding including welds repairs procedure is co
be heat treated in accordance with ASTM A790 followed by water quenching.

3.3.2 Butt-welded flanges shall be fabricated from forgings.

g bolting material testing and scope of piping
cated in NCP's materia} specifications

3.4.2 Material of stud bolts and nuts is allowed to be fabricated from rotled bar.

In addition Manufacturer shall be approved by the Project Licensor Chevron Lummus

ple weld submitted by Manufacturer,
microstructural examination.

testing and the scope
ed in Neftechimproekt’s
of the present Job Specification.

fabrication method shall be heat

mpleted the pipe should

gs shall provide at the delivery
pre-heat treatment and post-weld heat
de of required welding materials.

ding procedure specification {WPS) and

materials testing as well as the scope of
Neftechimproekt’s

3.3.4 Temperature limits of materials application for blind flanges or blinds installed
between flanges shall be taken considering temperature limits of flanges application.

3.4.3 Stud bolts and nuts to be fabricated from different grades of steel, in case of the

2205 UNS 532205 shall conform to
us Global LLC Specification NeCPM-
Requirements for Duplex Stainless
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same grade — different hardness shall be considered provided that nut hardness is lower
than stud bolts hardness not less than 10-15 HB.

3.5 SCOPE OF HIGH PRESSURE PIPING COMPONENTS TESTING {OVER PN 100 KGF/CM? G.)

[+
Nl
g
=
4
=
5
L
w
=t
£
x Table 1 Scope of high pressure piping components testing.
& ‘ Materlals and
e No Tests and inspections to be performed Document Seope of testing
& compaonents
k= 1 Heat treatment:
g 3 Solution-anneal 100% for stainiess steels of
2 austenitic prade
& 100% of carbon steels
£ 3 High temper for stress relief (NACE MRD103-2003
“ application)
5 4 Heat treatment ensuring the required level of 100%
E mechanical properties and residual stresses ) 5
8 s Heat treatment by s ASTM A790 followed by water | [NSPection 100% of welded pipes of
2 guenching gi"t’f'cat; duplex steel 2205 UNS 532205
E 6 Marking verification 26 Uin 04- 100%
7 Outer diameter and wall thickness inspection 100%
8 Chernical composition analysis 100%
9 Mechanical properties of metal, including:
10 Mechanical properties test temperature 2 pipes per lot
11 Tension strength MPa (kef/cm2) 2 pipes per jot
12 Relative of physical yield strength, MPa {kgf/cm2) 2 pipes per Jot
13 Elongation after break, % 2 pipes per ot
14 Reduction of area, % 2 pipes per jot
. Radiographic .
15 Welded jolints test test report 100% of weided pipes
Pipes surface testing: non-destructive tests
for pipas with ID 2 14 mm {test method to Non-destruct
16 be approved by Neftechimproekt); magnetic 1 eos:-re:fa rtu Ve | 100%
particies test of outer surface for pipes with
Pipes ID < 14mm.
Hydrostatic pressure test indicated in Hydrostatic test
17 . 100%
Standards on pipes report
Impact tests performed on 3 samples. For welded
pipes impact strength measurement shall be Impact test .
1 - 2 pipes per lot
5 performed in 3 zones — base metal, weided joint, report Pipes per h
heat-affected zone.
Hardness test. For welded pipes hardness shall
always be checked in 3 zones: base metal, welded
joint, heat-affected zone. Hardness value to be
controlled in accordance with Manufacturer's
Regulation documents. .
Hardness measurement to be performed for Hardness test .
100% of pipe th
i 18 seamless carbon stee) pipes in case It Is required to report Pipes from both ends
% comply with NACE MR0103-2003 in Sulphide Stress
g Carrosion Cracking {SSCC}service containing wet
B H2S (hardness shall not exceed HRC22).
Requirement to perform an inspection shall be
indicated in NEFTECHIMPROEKT’s Specification.
. Bending test 2 pipes per ot only for welded
. 20 Bending test report pipes
B IGC test. Requirement to perform IGC test shali be 2 pipes per lot for stainless
% 21 indicated in NEFTECHIMPROEKT's Spacification. IGC test report steels
g 27 Heat treatment:
4
=4 23 Solution-anneal Inspection 100% f.o f stalr;less steels of
Certificate ig;t;ni]t:c g':o = Is (NAC
Forgings , _ OT carbon steels {NACE
24 High temper for stress relief 36105N10204 MRO103-2003 application)
25 Hesat treatment ensuring the required level of 100%
o mechanical properties and residual stresses
=
£ P g
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£ o
z8 Materials and
e N Tests and inspections to be performed Document Scope of testing
2y components .
c£)l26 Marking verification 100%
— 0,
S ; 27 Dimensions inspection 1oo%
S E 28 Chemical compasition analysis 100%
3 E}] 29 Mechanical properties of metal, including:
i 30 Mechanical properties test temperature 2 Torgings per lot
g £ 31 Tension strength MPa (kef/em?2) 2 forgings per lot
u § 32 Relative or physical vield strength, MPa (kgf/cm2) 2 forgings per lot
£ § 33 Elongation after break, % 2 forgings per lot
8 % 34 Reduction of area, % 2 forgings per iot
o 5 35 Ultrasonic examination Test report Each forging with diameter
'y Selectively in places where
£B i i t oF hiquid- defects are hard to be
E E 36 Magnetic particle test or liqu penetran_ Test report revealed by visual Inspection
£ 3 test g and places where defect were
2g removed.
=] Impact test .
37 Impact tests performed on 3 samples report 2 forgings per lot
Hardness test. Hardness value to be controlled in
accordance with Manufacturer’s Regulation
documents,
For 2.25Cr-1.0Mo steels hardness shall not excead
HB225, Hard
£l Hardness test is performed for carbon steels in case r:l:o :tess test 10D%
it Is required to comply with NACE MRO103-2003 in
Sulphide Stress Corrosion Cracking {S5CC) service
containing wet H2S {hardness shalf not exceed
HRC22). Reguirement to perform an inspection shall
be indicated in NEFTECHIMPROEKT s Specification.
IGC test. Requiremant to IGC test shall be indicated N
39 in NEFTECHIMPROEKT's Specification, GC test report | 2 forgings per lot
40 Certificates availability verification 100%
41 Verification of package tags availability and their Inspection
conformity with the Certificates Certificate
100%
42 Chemical analysis 3.1 EN10204-
o 2004
43 lectrodes quality compliance verification g:retslectrod-e of 5 bundies
Electrodes Electrodes welding technologica propertigs
A4 Inspection realized by T-joint welding in accordante 1 bundle per Iot
with Regulation documents
Ferritic phase analysis. The requirermnent shall be
43 indicated in Neftechimproekt’s Specification. 1 bundie of elecirodes per lot
1GC test. Requirement to 1GC test shall be indicated
46 in NEFTECHIMPROEKT's Spacification. 1GC test report 1 bundle of electrodes per ot
= 47 Certificates availability verification 100%
S 48 Verification of package tags avallability and their Inspection 100%
5 conformity with the Certificates Certificate °
- M
£ ag | Weldmewire | o\ ical composition S 10204 | g
£ N
IGC test. Requirement to IGC test shali be indicated .
50 in NEFTECHIMPROEKT’s Specification, GCtest report | 1 wire reel per lot
51 Certificates availabllity verification 100%
5 Welding flux Verlfication of package tegs availability and their 100%
& 3 conformity with the Certificates
5‘5 53 Certificates (passport) availability verification 100%
5 Verification of gas cylinders tags and their 100%
E, >4 Shielding gas conformity with the Certificates °
g F -
A 58 g::t Fﬁuc:g test to ensure conformarnce with the 1 cylinder per ot
56 Marking verification inspection
57 Fia:l‘cgeisﬂ-lEtal Chemicat analysis Certificate 100%
. g2 ¥ 3.1 EN10204-
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Ne 22?;;22‘:;‘;'1 Tests and Inspections to be parformed Docurment Scope of testing
2004 :

58 Seal face visual inspection ) 100%
59 Size verification 2 gaskets per lot
60 7 :::tg.netlc particle test or liquid-penetrant {color) In questionable cases

IGC test. Reguirement to IGC test shall be indicated For materiz! of 1 gasket par
61 in NEETECHIMPROEKT's Specification. iGCtestreport | | getee
62 Heat treatment:

. 100% for stainless steels of
63 Solution-anneal austenttic grade
100% of carbon steels
64 High temper for stress relief (NACE MRO103-2003
application)

65 Welded Joints heat treatment 100% of welded fittings

Heat treatment by ASTM A790 followed by water 100% of welded fittings of
66 . ) duplex steel 2205 UNS

quenching inspection 532205

Heat treatment ensuring the required level of Certificate
67 mechanical properties agnd resit?ual stresses 3.1 EN10204- 100%
68 Marking verification 2004 100%
£9 Quter diameter and wall thickness inspection 100%
70 Chemical analysis 100%
71 Metal mechanical properties, including: -
72 Mechanical properties test temperature 2 fittings per lot
73 Tension strength MPa {kgf/cm2) 2 fittings per ot
74 Relative or physical yieid strength, MPa {kgf/cm?2) 2 fittings per iot
75 Elongation after break, % 2 fittings per lot
76 Reduction of area, % 2 fittings per lot
77 Welded joint inspection by radiographic

Inspection report | 100% of welded fitt]
examination or equivalent method. P rep ° s

78 Uitrasonic examination Inspection report | 100% of billets

impact tests performed on 3 samples.
For welded fittings impact strength.
79 Fittings {Tees, | measurement shall be performed in 3 Test repart 2 fittings per lot
reducers, zones — base metal, welded joint, heat-
elbows, ett.) | affacted zone

Hardness test. For welded fittings hardness shall
always be checked in 3 zones: base metal, welded
Joint, heat-affected zone. Hardness value to be
controlled in accordance with Manufacturer's
Regulation documents.

Hardness test is performed for fittings made of

Signature&Date

Register Mg

Test report 2 fitti
80 seamiess carbon steel pipes in case 1t is required to estrepo fttings per iot
comply with NACE MR0O103-2003 in Sufphide Stress
Corrosion Cracking {SSCC) service containing wet
H2S (hardness shall not exceed HRC22).
Requlrement to perform an inspection shali be
indicated in NEFTECHIMPROEKT’s Specification.
Pipe bend wall thickness testing with ultrasonic
81 method (for elbows) Inspection report | 100%
82 Pige bend metal solidity inspection {for elbows) Inspection report | 100%
' 100%
For parts undergoing hydraulic
Magnetic particle test or liquid-penetrant {color) test magnetic particle or
83 test Test report liguid-penetrant (color} test
shall be performed after
hydraulic test.
: 2 fittings per lot. Only for
84 Bend test Test report welded fittings
1GCtest. Requirement to tGC test shall be Indicatad- 2 fittings per lot for stainless
85 in NEFTECRIMPROEKT's Specification, Test report steels
86 Welded joints | Visual inspection 100%
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s
£ a Materials and . . .
§ < Ne components Tests and inspections to be performed Document Scope of testing
- § for welded Magnetic particle test or liquid-penetrant {color)
% Z}|87 pipes and test Test report 100%
& § B8 welded Radiographic or ultrasonic examination Test report 100%
2 & fittings Hardness test in base metal, heat-affected 0mne,
§ E 89 weid matal Test report 100%
k E ag Chemical analysis in bass and welding metal Test report 100%
d ey
-t Ferritic phase analysis for austenitic steels welds for
"i § 51 temperatures above 350° C Test report 100%
t D IGC test. Requirement to IGC test shall be indicated
o
g - [ in NEFTECHIMPROEKT’s Spacification. Test report For sample welds
v 51193 Marking verification 100%
E g inspection
= £ . . Certificate
E g 94 Chemical analysis 3.1 EN10204- 100%
2 e 2004
231195 1 Studbols, Stud bolts type verification Each detail
I__z"_’ Z)(96 3 nuts Studs bolts iength verification Each detall
= Visual inspection of stud bolts and nuts surface to
S7 ensure having no corrosion, cracks, blisters, nicks Each detail
. and flaws.
98 Thread quality inspection with thread gages |_Each detail
95 Coating thickness and quality inspection Each detail
2
g
B
3
I
a3
£
§
_5
wy
%
2]
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4. GLOSSARY

4.1 Depending on fabrication method pipes are divided into seamless and welded ones.

Seamless pipes can be fabricated by hot forming or cold drawing methods. Sealmess pipes
can be fabricated from rolled billet, forging or casting. :

Welded pipes are fabricated from steel sheet. Straight fusion welded pipes are
fabricated by roll forming followed by automatic weld thus forming a longitudinal seam.

Spiral fusion welded pipes are fabricated by automatic welding on the spiral-wound plate
or band billet.

4.2 Pipe fittings are parts of the pipe designated for connection of separate parts of
piping with or without change in flow area and for piping fixation.

Connection piping fittings include:

4.21 Elbows. According to the method of fabrication they are defined as short
radius elbows, bend elbows, formed-and-welded and miter elbows. Short
radius elbows are fabricated from seamless pipes and straight fusion welded
pipes by hot forging or drawing with bend radius not more than 1.5DN.
Bend pipes are fabricated from seamless pipes with bend radius not more
than 1.5DN. Formed-and-welded elbows are fabricated from a plate by
press forming or hot forming followed with welding. Miter elbows are
fabricated from pipe sections by assembling and welding.

4.2.2 Reducers. Depending on the fabrication method reducers may be seamless,
welded or wedged-end. Seamless reducer can be fabricated from pipes or
rolled plate by forming that provides no seams. Welded reducer can be
fabricated by roll forming followed by welding. Wedged-end reducer can be
fabricated from a pipe by cutting wedges in pipe end and heat swaging
followed by welding. '

4.2.3 Tees. Tees include seamless, welded and formed-and-welded tees. Seamiess
tees are fabricated from seamless pipe by hot forming or hydraulic forming,
Welded tees are fabricated from seamless or welded pipes by branch
welding-in. Formed-and-welded tees are fabricated from plate by hot
forming and flanging followed by welding of joints.

4.2.4 Crosses. Crosses may be fabricated from seamless, as well as from straight
fusion welded pipes or a plate with roll forming followed by assembling and
welding. : ;

4.2.5 Flanges. Flanges are manufactures from forgings.

4.2.6 Blinds. Blinds are manufactured from rolled plate or forgings.-

4.3 Pipes components for pipes fixation include supports, brackets, bolts, stud boits,
gaskets,

4.4 Pipe materials include the following welding materials — electrodes, welding wire,
welding flux.

4.5 A lot of piping components consists of components of the same type, size, wall

Signature&Doute

thickness made from the same heat of material (and if welded, with the same batch of
electrodes or welding wire of the same heat used) and undergone the same heat

Register Ne

treatment.
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5. SPECIAL REQUIREMENTS TO MATERIALS 1.25CR-1/2MO AND 2.25CR-1.0MO

5.1 All retaining pressure piping components regardless of DN, wall thickness and type of
product, shall be post weld heat treated (PWHT) in accordance with ASME B31.3.
requirements. No exemptions from PWHT are permitted.

5.2 Strength limit for all pressure components at room temperature shall be not more than
7030 kg/cm?2.

5.3 Hardness of all pressure components and welds after PWHT shall not exceed 225 as
per Brinell hardness for stress relief.

5.4 Fillet welds of pressure retaining components shall be ground to a smooth concave
contour.

5.5 All welds subjected to pressure impact regardiess of welding either at the factory or
site shall be 100 % radiography tested.

5.6 All piping components resulted from weld and welded joints of these elements Charpy
V-notch testing is required if they are fabricated from 1.25Cr-0.5Mo steel and used at
temperatures above 454°C, or if they are fabricated from 2.25CR-1.0Mo steel and used
at temperatures above 371°C . impact tests shalt be conducted in accordance with UG-
84 of ASME VIll Section 1, except that impact test is not required when test

temperature is not higher than minus 18°C. The impact test strength value shall be not
iess than 15 ft-1b (0.02 kJ) {0,05 kcal).

5.6.1 Certified chemical analysis shall be provided for 1.25Cr-0.5Mo material. Tin and
phosphorous content shall be as follows:

5n - not more than 0.015 wt.%
P - not more than 0.012 wt.%.
5.6.2 For steel 2.25CR-1.0Mo:
5.6.2.1 Coefficient «J», specified as (Si+Mn) x (P+5n) x 10°, shall be not more than 120.

5.6.2.2 Weld materials shall have minimum values of Mn and Si to provide high welding
capacity.

5.6.2.3 Each lot of welding consumables and covered electrodes including wire flux used
in fabrication shall be analyzed for P, Sn, SB, As. Analysis shall be performed on

deposited weld metal. The temper embrittlement factor “X” shall be equai to or less
than 15 ppm.

X=(10P+4Sn+55b+As)/100
Element concentrations are in parts per million.

5.6.2.4 Impact energy to temperature ratio curve shall be developed for each heat

& . .

3 treatment of sheets, pipes and forgings (small forged nozzles can be tested by each

§ batch in accordance with ASME Section VIII, “Impact Test Requirements”). For welded

5 elements the curves shall be developed for each heat treatment of welding material
consumables, coated electrodes and wire flux combinations for each welding process
used.

N
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5.6.2.4.1 A minimum of six sets of three impact tests shall be conducted for each curve.

Sample location shall be as specified in  ASME  Section VHI,
Division 1.

5.6.2.4.2 Six sets of impact test shall be performed at different temperatures, including
the impact test temperature specified in p. 6.6 above. The generated transition curve
shall clearly define the transition zone and the impact strength at ductile failure.

Maximum test temperature shall correspond to level of impact strength at ductile
failure.

5.6.2.5 For step cooled piping components impact tests shall be performed on samples
(subjected to the same heat treatment as the complete items) for each type of heat
treatment performed on sheets, pipes and forgings; in case of welded co_mponents
impact tests shalt be performed on samples of each type of heat treatment for welding

material consumables, coated electrodes and wire flux combinations for each welding
process used,

5.6.2.5.1 Step cooling shall be in accordance with a table below:

Cooling Rate to the
Temperature,“C Holding Time, hour Next Temperature, °C
per hour
593 1 5.6
538 15 5.6
524 24 5.6
496 60 2.8
468 100 28
315 Air cool

5.6.2.5.2 Impact tests of each step cool tested sample shall be performed, and transition
curves developed in accordance with the procedure described above.

5.6.2.5.3 Acceptance criteria for the materials are given below:
CvTr40 + 2.5A85CvTr40sc<10°C, where:

CvTra0 - Charpy V-notch 40 ft-Ib impact energy temperature of completely heat treated
specimens (before step cooling)

2.5A5CvTr40sc - Charpy V-notch 40 fi-lb impact energy temperature of completely heat
treated specimens (after step cooling). '
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