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CBAPDYHO-MOHTAKHBIE |
PAGOTbI HA NPOEKTE SHBAB-1
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WELDING AND ASSEMBLY SNDRM
ON THE SHBABT} UG]S

CBapKa TpybONPOBOAOB, Kak W HOObIX APYrnX
METaINTOKOHCTPYKLMIN, — STO rNaBHbIN,
«KJTKOHEBOW» TEXHOOMMYECKNA NPOLECC, KOTOPbIN
onpepenseT rapaHTUPOBaHHYIO MPOYHOCTb, HECYLLIYIO
CMOCOBHOCTb U 3KCMTyaTaUMOHHYO HaOEXHOCTb
CTPOSALLMXCHA OOBEKTOB. [103TOMY BbINONHEHME
CBapOYHbIX PaboT Npu CTPOUTENLCTBE TPYOOMPOBOAOB
1 CBASAHHbBIX C HMU COOPY>XKEHUI pernaMmeHTUpoBaHo
cneumanbHbIMU MeXOYHaPOOHbIMA 1 HALMOHAIbHLIMN
cTaHgapTamu U HopMamu. VIHXeHepHO-TEXHUYECKMEe
PabOTHUKM — CMeLmanmcTbl MO CBapKe, CBapLLMKK
nosyaBTOMaTUYECKOM U PYHHOW OyrOBOW CBapKK, a
Tak>Xe orneparTopbl CBAPOYHbIX MaLUNH — OOSKHbI
ObITb aTTeCTOBaHbI HaLMOHaIbHBIMX CBAPOYHBIMM
obulecTBaMM MM KOMUTETaMU.

[ns KaXKaoro KOHKPETHOro NpoekTa
aTTEeCTOBaHHbIMW MO CBapkKe creuvanmctamMm
NoapsAvnKa paspabaTtbiBatoTCA TEXHONOMMN CBapKK
(NpenBapuTenbHble CBapO4YHble NpoLleaypbl pWPS),
pernamMeHTUPOBaHHbIE MPOEKTHBIMU TEXHUYECKUMMU
cneundurkaumammn. MNMocne ogobpeHnsa aTux
npouenyp cneynannucTamuy no cBapke 3akasudmka
/NN HE3ABNCUMbBIMU 3KCNEPTaMU MOAPAOHNKY
paspeLllaeTcsa HadaTb Ux aTTecTaymio. [ng aToro

Ha MOHTaXXHOW MNoLWaiKe B YyCNOBUAX Tpacchl

NN MaKCUManbHO NPUBANKEHHBIX K TaKOBbIM
CBapuBatoTCA OOMYCKHbIE CThbIKM TPYO MK
METaNNTIOKOHCTPRYKLNA C UCMOSIb30BAHUEM CBaPOYHOroO
N MOHTaXXHOro 06opyaoBaHVs, NAaHNPYEMOro
NoAPAOYNKOM K MPUMEHEHWNIO Ha NPOEKTe, B
NPUCYTCTBUM NPEACTaBUTENeNn 3aKasumka u
HEe3aBWCHMbIX 3KCMEepTOB MO CBapKe, NpuUBeKaeMbIX
3aKas4rKkoM. PesynbTaTbl cBapky 0hopMAAIOTCA
NPOTOKOMOM. [locne Nofy4YeHUs NONOXNTENbHbIX
PEe3ynNbTaToOB HepaspyLUlakLero KOHTPoNS 13
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he welding of pipelines, like all other kinds of metal

structures, is a fundamental, key process that
determines the warranty strength, bearing capacity,
and operating reliability of the facilities being built.
This is why welding operations in the construction of
pipelines and related facilities are governed by special
international and national standards and codes.
Welding engineering specialists, semi-automatic and
manual arc welders, and welding machine operators
have to be certified by national welding associations
or committees.

For each specific project, the contractor’s certified
welding experts will draw up the welding procedures
(preliminary welding procedure specifications

pWPS) that are prescribed by the technical design
specifications. Once these procedures have been
approved by the client’s welding specialists and/or
independent experts, the contractor may begin to
have them certified. This involves making qualification
weld joints on pipes or metal structures at an
assembly site on the actual pipeline route or in near as
possible conditions using the welding and assembly
equipment that the contractor plans to use on the
project in the presence of the client’s engineers and
independent experts brought in by the client. The
welding results are drawn up in a report. After positive
results have been obtained from nondestructive
testing in accordance with the design technical
specification, coupon samples are cut out of the
qualification welds for mechanical testing attended by
the client’s engineers at an independent laboratory
recommended or approved by the client. If the test
results are positive, appropriate reports are drawn

up and the client issues written permission for the
certified welding procedure to be used.
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CeapoyHaa konoHHa CRC AW
CRC AW welding line

[OMYCKHbBIX CTIKOB B COOTBETCTBUN C TPeboBaHMSAMM
NPOEKTHbIX TEXHUYECKUX CreumdnKaLmii BblpesatoTcs
obpasupl 49 MEXaHUYECKUX UCTbITaHUN,
BbIMOJIHAEMbIX B HE3ABMCHMOW nabopaTtopun,
PEKOMEHO0BAHHOW MM COrMacOBaHHOM C 3aKa34MKoM,
B NPUCYTCTBUM ero npenctasutenen. Mo
NONOXNTENBHBIM pPeaynbTaTaM UCTbITaHWU
0hOPMNSAITCS COOTBETCTRBYOLLME NMPOTOKOSbI U1
BblJAETCs NMCbMEHHOE paspeLleHne 3aKkas4dmka Ha
1NCMNONb30BaHNe aTTeCTOBaHHOW TEXHOOMMN CBAPKN.

MpoekT SHBAB-1 B KoponescTtee CaynoBckas

ApaBug Mo yBENMHEHWIO MPOMYCKHOW CNOCOBHOCTM
HebTenpoBoaa LLlenba — ABKenK BKtoHaeT
CTPOUTENBCTBO HedTenpoBoga SHBAB-2
MPOTSPKEHHOCTLIO 217 KM 13 Tpyd Knacca npoYHOCTH
X65, gnametpom 30” ¢ kKamepamin npremMa 1 3arnycka
OYUCTHBIX YCTPOWCTB 1 NATHIO Y311aMu JIMHENHbIX
3a[BKEK, a TakKe MOHTaK 21 y3na ralwleHusi konebaHus
OaBNEHVIA 1 ABYX Y3/10B BNPbICKMBAHWSA peareHToB Ha
nencTeytoLLem HedbTenpoBode SHBAB-1 anameTpom 427,
KoHTpaKT peanmayeTtcs Ha ycnoBusix EPC.

Mepen Ha4anoM MexxayHapoaHbIX TOProB Mo NPOEKTY
SHBAB-1 Bcem npeTeHAeHTaM Ha CTPOUTENBCTBO
JaHHOro 06bekTa A5 MOArOTOBKN TEXHUKO-
KOMMEPYECKNX MPeasioXKeHnn bbinv NepenaHbl
TeHaepHble MaTepuasbl, B COCTAB KOTOPbIX BXOANIIN
npeaBapuTeNbHbIE TEXHUYECKNE TPpeboBaHNS

www.rogtecmagazine.com

The SHBAB-1 project in the Kingdom of Saudi Arabia
to increase the capacity of the Sheiba-Abgaiq pipeline
includes construction of the 217-kilometer SHBAB-2
oil pipeline made of 30” X65 pipe, pig receivers and
launchers, and five line valve assemblies, as well as the
installation of 21 pressure surge relief stations and 2
chemical injection units on the existing 42” SHBAB-1
oil pipeline. It is an EPC contract.

Before international bidding on the SHBAB-1 project
was opened, all applicants to build the facility were sent
tender documents for them to prepare their technical and
commercial bids. These documents included preliminary
specifications for the performance of all types of work
(Saudi Aramco document 2616 ENG 03/99).

The performance and inspection of welding and
assembly work were additionally governed by the
standards of the client itself — the Saudi Arabian oil
company Saudi Aramco:

SAES-W-011. Process pipeline welding requirements;
SAES-W-012. Pipeline welding requirements;
SAEP-352. Review and approval of welding procedures.
In addition, there were international standards -

for welding pipelines and related facilities (API-1104);
pipeline transportation systems for liquids -

ROGTEC | 39



B TPYBOINPOBOA

Ha BbINOSIHEHWE BCEX BUAOB paboT (AOKYMEHT

Saudi Aramco 2616 ENG 03/99). JononHnuTensHo
BbINOJIHEHNE U KOHTPOJIb CBAPOYHO-MOHTAXKHBIX paboT
pernameHTMpoOBannCh CTaHaapTaMu 3aKkasynka —
HeTAHOM KoMnaHun CaynoBckon Apasun

«Saudi Aramco»:

SAES-W-011. TpeboBaHus K cBapke
TEXHONOMMYECKNX TPYBONPOBOAOB;

SAES-W-012.TpeboBaHusi K cBapke TpybonpoBoaOs;

SAEP-352. PaccmoTpeHne n ogobperHne
CBapO4HbIX Npouenyp.

Kpome Toro, nepevncneHHble CTaHaapTbl AONONHANNCH
TpeboBaHMSIMM MeXOYHAPOOHbIX HOPMATUBHbIX
JOKYMEHTOB MO CBapke TpybonpoBOAOB U

CBSI8aHHbIX C HUMK coopy»keHui (API-1104), cucteme
TPaHCMOPTUPOBAHUS XXMOKOCTEN — ANg YyrNneBoaopoa0s,
XKNOKOro HePTAHOro rasa, 6e3BOAHOI0 aMmmmaka m
ankoronst (ASME B31.4) n ctangapTa ans atrectaumn
CBapLMKOB 1 cBapo4HbIX npoueayp (ASME IX).

B mpouecce noarotoBkM TEXHUKO-KOMMEPHYECKOIO
npenioXxxeHns no Heprenposogy SHBAB-2
cneunanucTamMmy YnpasneHust CTPOUTENbHbIX
TexHonorun CtponTpaHcrasa 6b11vM BHUMATENBHO
NpoaHanM3npPoBaHbl U N3y4YeHbl BCE TEXHNYECKNE
TpeboBaHus Ha CTPOUTENBCTBO M MOArOTOBJIEHbI
MaTepwanbl 4ns MGOPMUPOBAHNSA 3TOrO MPEANOXKEHMS.

Mocne npucy>xaeHnst KoHTpakTa CTponTpaHcrasy
cneumanucTamm KoMnaHmm 6b1amn BelbpaHbl TEXHONON
cBapku 1 padpaboTaHbl NpeaBapUTesbHbIE CBAPO4HbIE
npouenypbl pWPS ¢ y4eTom pernameHToB 1 TpeboBaHuin
cTaHgapToB 3akasynka SAES-W-011 n SAES-W-012.

Ocoboe BHUMaHWE Npu 3TOM YAENANOCH HETUMNYHBIM
0719 Tpy6ONpPOBOAHOMO CTPOUTENBCTBA PEraMeHTam
N OrPaHNYEHVSAM 3aKasymka no UCrosb30BaHmIO
METOLOB CBapKM 1 CBapO4HbIX Matepunasnos. Tak, rno
pernamMeHTam 3akas4dvka cBapky Tpyb OMameTpom
MeHee 1”7 1 CBapKy KOPHEBOIo Cos LwBa Tpy6
OMamMeTpoM MeHee 2" He0BXOAMMO BbIMOMHATL
TOJIbKO aproHHO-AyroBOV CBAPKOWN HEMNaBALLMMCSA
anektpogom (GTAW) ¢ npucagkon. He ponyckaetcs
NCMONb30BaHNE yroBOV CBapKM B 3alLMTHBIX rasax U
CBapKM NOPOLLKOBOW NMPOBOJIOKOM A4 BbINOHEHUS
KOPHEBOIO CMOS LWBa CTbIKOB TPY6 1 yrnoBbIxX
COeIMHEHWNN, a TakXXe UCMNOoNb30BaHne Npucago4HbIX
mMaTepuanoB ¢ cogepxaHnem 0,5% monnbaeHa B
HannaBfeHHOM MeTanse.

I'IleMeHeHme 3N1IEKTPOOOB C UEeSIUTKONO3HbIM NMOKPbITUNEM

pa3peLLEHO TONMBKO OS5 CBapPKM KOPHEBOIO Cos LWBa
CTbIKOB TpYy6.
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hydrocarbons, liquefied petroleum gas, anhydrous
ammonia, and alcohol (ASME B31.4); and a standard
for welder and welding procedure certification (ASME
Section IX).

During preparation of the technical and commercial bid
on the SHBAB-2 pipeline, experts in the construction
technologies department of Stroytransgas carefully
analyzed and studied all the construction requirements
and then prepared the materials for the bid to be

put together.

When the contract was awarded to Stroytransgaz,
company specialists selected the welding techniques
and developed preliminary welding procedure
specifications (pWPS) that would meet the procedures
and requirements of the client’s SAES-W-011 and SAES-
W-012 Standards.

Here, special attention was given to the client’s
procedures and restrictions regarding the use of
welding methods and welding materials that are non-
typical for pipeline construction. For example, the
client’s specifications require pipes less than 1”7 in
diameter and the root layer of joints in pipes less than
2” in diameter to be welded only by gas tungsten arc
welding (GTAW) with a filler. Gas-shielded arc welding
and powder wire welding cannot be used for the root
layer in pipe joints and corner joints, and filler metal
containing 0.5% molybdenum may not be used in

the metal deposit.

The use of cellulosic electrodes is allowed only for
welding the root layer of pipe joints.

Any deviations from these procedures and restrictions,
particularly the use of automatic gas metal arc welding
(GMAW) followed by mandatory weld quality testing
with automatic ultrasound equipment, or the use of
powder wire welding, required the client’s special
permission.

The welding procedures and their certification reports
were to be completed on a form recommended by

the client. Weld joints for steel pipes of strength class
X70 and above for operation in sulfur environments
were to be tested for stress corrosion cracking. During
assembly and overhead welding of the pipeline, until
completion of the hot pass weld, the pipe had to be
held by the pipelayer boom, which was not allowed to
be manipulated. This restriction considerably slowed
the pace of the overhead welding. However, it was
permitted to do a second defect repair of the welded
joints. It was also permissible to reduce the volume of
radiographic testing to 10% provided the defect level
was low, which was calculated using a special formula
in the SAES-W-012 Standard.
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OTCTynneHNe 0T 3TUX PETIAMEHTOB W OrpaHNYEHI,
B YaCTHOCTU NPUMEHEHME aBTOMATUHECKOM OyroBOm
CcBapku B 3alMTHbIX radax (GMAW) ¢ obs3aTenbHbIM
MOCNEAYIOLLMM KOHTPOJIEM Ka4eCTBa CBapPHbIX

LLIBOB KOMMbIOTE3UPOBAHHOM aBTOMAaTUHECKOM
YNbTPa3BYKOBOW YCTAHOBKOWM 1 CBAPKM NOPOLLKOBOW
NPOBOJIOKON, TpeboBano cneyunanbHOro paspeLleHns
3aKas4mka.

OdopmMneHre cBapoUHbIX MPoLUedyp W MPOTOKOSIOB
VX aTTecTaumm OOMKHO BbINOAHATLCS MO hOpME,
pPeKoMeHO0BaHHOW 3aka34yrkoM. CBapHble CTbIKA
Tpyb 13 cTann kKnacca nNpo4HocTy X70 1 Bbille,

nnaHMpyemble K skeniyaTauin B CEPHNCTbLIX CBapka Hapy>kHbIX c/ioeB LBa kommnekcom CRC AW
CheAax, NOANEXan NCTLITAaHNIO Ha KOPPOSNOHHOE Welding the outer layers on a CRC AW welder
pacTpeckuBaHvie Nog, HanpsbkeHreM. B npolecce
MOHTa)Ka 1 NOTOMOYHOM CBapKM TPY6ONPOBOAa, A0 While draw » J " ract
OKOHYaHUS CBAPKM «rOPsiHero Npoxoaar, Tpyba [omKHa lIle drawing up welding procedures, the contractor

Bbina NOAAEPKIBATLCS CTPENON TPYBOyKAaaUMKa, 1 was rquired to use the client’s recolmlmenQeq form
3aNPeLLANOCh BLIMOMHATH G Het MOBbIe MaHUMYSLMM. to compile a summary table of weld joints, listing and
YKaBaHHOE OrpaHNHEHNE PE3KO CHUNKAMO Temr grouping by diameter and wall thickness all the pipelines
MOTONOUHOM cBApKU. TeM He Meee paspeluancs sTopoir  Included in the project. This had to show for each
DEMOHT 1eheKTOB B CBAPHbIX CThikax. LonycKkanoch group the method and type of welding and the welding
U CHIDKEHUE 06beMa Paavorpadieckoro KOHTPOMS materials planned to be used, it had to define the group
10 10% NPU YCAOBUN HN3KOTO YPOBHS AeheKTHOCTH of materials according to ASME Section IX, and indicate
KOTOPbII PACCUNTHIBANCS NO CrieLManbHOl hopmyre, the hardness tests, impact strength tests, and any
npefcTaBnenHoi B cTaHaapTe SAES-W-012. required post weld heat treatment of the seams that

were specified in SAES-W-012.
OpHOBPEMEHHO C padpaboTKor NpoLesyp CBapKu

MOAPSAUMK AOMHKEH MO hopMe, PEKOMEH0BAHHON For all welding operations on the project, 14 preliminary
38KA34VKOM, COCTABUTH CBOAHYIO TabMMLY CBAPHBIX welding procedures were developed and submitted to
COEAVIHEHMI, rae 6binn Bbl NepeqncneHb 1 the client.

CrpynnMpoBaHbl Mo AVamMeTpam U TONLMHAM CTEHOK . . . .

BCE TPYBONPOBOAL!, BXOASLLME B COCTAB MPOEKTA. For seam overhead welding of pipes into strings on the
[1ns kaXkaoit rpynnbl HEOBXOAMMO YKaablBaTb Crnocob, pipeline route, two techniques were used:

BV, CBApKM 1 CBapO4Hble MaTepmanbl, MnaHnpyemble . , . .

K NPUMEHEHIIO, OMPEAENATH B COOTBETCTBUN C » automatic welding using a CRC AW equipment

craHaaptom ASME IX rpyniny Mateprasios 1 yKkasbisars system (welding with solid section wire in a gas shield

O5P5c
JlabopaTopna KannbpoBKN PacXoA0MEPoB

Beinyckaemas komnaHven SPSE crucTtema kanmbpoBKY pacxoaoMepoB NpeaHasHaveHa

0015 KanMbpoBKM M0OLIX TUMOB PACXOA0OMEPOB Ha OCHOBE MBMEPEHWIST PACX0da MMOKMX
yrNeBofopoaos B AnanasoHe o1 150 ao 4000 m%. [ns aToro komnaHns SPSE rcnonbayet
pazMyHbIe BULbI KUOKVIX Y NEeBOLAOPOAOB C BASKOCTHIO oT 0,5 A0 130 MM2/c B CTaHAARTHOM
BapuaHTe. MoryT paccMaTpmBaThCs 1 ApYrie BO3MOXHOCTY (MOBbILEHME BASKOCTY 10

500 MM2/c MO COrNacoBaHuto).

CrtaHpapTHble AnameTpbl OT 6 A0 24 AoiiMoB
(HOMWHanbHblE AnameTpbl B MeTpuyeckux eauHmnuax ot DN 150 go DN 600).

MpyBepHbIn KOHTYP 06beMoM 15 M3 MCMONb3YeTCs A KanMbpOBKA MK pacxoae
10 3000 M% . KOHTPOSbHBIE paCcXOA0OMEPb! MPUMEHSOTCS A9 KaMBpOBKA Mpn
pacxoge 1o 4000 M%.

AxkpeauTaums Kommtetom ®paHumm no Bonpocam akkpeavTaum (COFRAC) rapaHTpyeT
COOTBETCTBME PEIYNbTATOB MOCYAAPCTBEHHBIM CTaHAapTam 1 y4eT hakTopos
HeonpeaeneHHOCT NabopaTopHbIX naMepernn. KommuteT OpaHupmm no Bonpocam
aKkKpeaMTauyum 3aKko4a MHOTOCTOPOHHME COrNaLlenus ¢

METPOMOMMHECKVMI BEAOMCTBaMM PasHbIX CTPaH Mypa.

MapTuH Matbe Muwenb Pbe
. 33-(0)442 477 875 Ten.: 33-(0)442 477 829
33-(0)442 050 775 c: 33-(0)442 050 775
On. noyra: martine.mathieu@spse.fr On. noyra: michel.fieu@spse.fr
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Tabnuua 1:
CBapoyHble TEXHONOruu, npuMeHaemMble Ha npoexkTe SHBAB-1

Marepuan Tpy6bl
Mo cTan-
Kon Mapka wunu napry Tonwmua [unamerp
KNnacc NPoYyHOCTH ASME 1X CTeHKU TRYG6LI, Kpatkoe onucaHuie TexHonorum
cTanu ‘ oM (Mm
JIMHeMHas NoToNoYHas CBapka Ha BHYTPEHHEM LIEHTPATOPE,
- — 3
1 WPS-01 e 1 2 ETEON || e KCLLI-E7010 P1, M-E8010 P1, 3+0O-E8018 G, BCe crom Ha cryck
X65. ABGO. A266 CBapka 3ax/1eCTHbIX, MePEXOAHbIX CTbIKOB C UCTOMNBE30BaHNEM
2 WPS-02 ’ ’ 1 2 4,8-19,01 | >123/4(323,9) Hapy»xHoro LieHTpaTopa, KCLL-E7010 P1 Ha nogbem,
CL4, A105N
3+0-E 8018 G Ha cnyck
¥ X65, A860, B . PeMOHT HegomyCTUMbIX AeHEKTOB CTLIKOB MO TexHonorm WPS-2,
3 WPS-03 A266CL4 L 2 AE=TET || =I2Ezs ) KCLU-E7010 P1 Ha nogbeMm, 3+0 - E 8018 G - 85 Ha cnyck
X60, P355NL, MprBapuUBaHME AKOPHOIO (aHLA K TPy6E KOMBLIEBbIM YrIOBbIM
- - 3
§ WPS-10 | 1en10028) As72| 1| 2 5-82 | ~12(8239) weom, KCLLI-E7016-1, 3+0 - E7016-1 Ha nofbem
X60, P355NL, MpvBapuBaH1e paspe3HOro TPOMHYIKA K Tpybe KOoMbLIEBbIM
- - 3
5| WPSI1 | yeNionzg | 1| T 082 | >12%E28.9) |\ opum weom, KCLL-E7016-1, 3+0 - E7016-1 Ha nogsem
6 WPS-12 P355NL, ’ ’ 5-30 CBapka CoCTaBHbIX YacTel Pa3pe3HOro TPOMHVKA, FOPU30OHTasb-
1(EN10028) HblI1 LLIOB, HapYy>HbIN LieHTpaTop, KCLL-7016-1, 3+0 -7016-1
7 WPS-13 X65 1 5 111-12,7 | >1294(323,9) ABTOMaTNHECKas CBapKa JIMHEMHBIX MOTONOYHbIX CThIKOB
C npuMeHeHnem komnnexkca CRC AW
X52, A106, Gr. B, CBapka Tpy6, 600bILLIEK, HEMNABSALLMIACS SEKTPOL,
§ | WPS-19 P355LNA 1] 2 [ 380-78 | <2'4(603) 8 aproHe ¢ nprcamKom, KCLLI+3+0 - ER 80S-Ni2
9 WPS-20 A36, A572, A516, ’ ’ 15 CBapka MeTasnnoKOHCTPYKLWIA, YrioBble 1 TaBPOBbIe
A53, A106, X60 COeAMHEHNS, pyYHasn AyroBasi cBapka, anekTpoapl E 7016-1
CBapka Tpy6, 600bILLIEK, HEMNABSALLMIACA SNeKTPof,
10 WPS-21 | A312, TYPE 304L | 1 1 3,0-7,8 | <215(60,3) B aproHe ¢ npucanKon, KCLLI+3+0 - ER 316 L
X65, X60, A860,
WPHY-65, CBapka 3ax/1eCTHbIX, MEPEXOAHbIX CThIKOB
1 WPS-23 | A266CL4, A350, | 1 2 5,0-27 | <12%(323,9) | ¢ ncnonb3oBaHmeM Hapy»xHoro LeHTpartopa, KCLL - E7010 P1,
LF2, A105N, A572, 3+0 - E 8018 G, BCce cnov Ha noabem
Gr. 50, A106
CBapka COCTaBHbIX YacTel SKOPHOro dnaHLa, ropU3oHTaNbHbIN
12 WPS-26 RETZ i Y L L anb-2d LLIOB, Hapy>kHbIi LienTpaTop, KCLL - E7016-1, 3+0 - E7016-1
X65, X60,
A860, WPHY-
13 WPS-28 65, A266CL4, 1 > 50-27 | <1294323,9) PeMOHT HelomyCTUMBbIX AE(EKTOB CThIKOB MO TEXHOMOMN
A350LF2, A105N, ’ " | WPS-23, KCLLI-E7010 P1, 3+0 - E 8018 G, BCe COM Ha Nofgbem
A572, Gr.50, A106,
GR B, A36
14 WPS-30 || &llno AWSD 1.1 - - no 120 CBapka fetanen Skopsi, CTbIKOBbIE LLBbI, 9nekTpodpl E7016-1

YcnosHble cokpatleHna n o6o3HaqenmA: KCLL — kopreson crion wea; 1 - «ropA4uni npoxog»; 3+0 — 3anonHaAiowme 1 061MLOBOYHbIN CIOV LUBA;
Tvn/mapka anekTpoga: E7010 P1 — ®oke Llenb-75; E8010 P1 - ®oke Llenb-85; E8018 G - ®okc BB/ 85; E7016-1 — ®okc EB MNann; E 8018 G — OK
74.70-ESAB — anA cBapku Ha NogbEM.

PerfnaMmeHTMPOBaHHbIE TEXHMHYECKOWN cneumpuKkaumen
cTaHgapTa SAES-W-012 ncnbiTaHnsa Ha TBEPAOCTb,
yOapHYHO BA3KOCTb M MOCNECBAPOHHYO TEPMOODPabOoTKY
CBapHbIX LWBOB, ECNN OHa Heobxoamma.

[nsi BbINOSIHEHWS BCEX CBAPOYHbIX PaboT Ha NpoeKTe
OblNn paspabdoTaHbl U NpeacTaBneHbl 3akas4nky 14
npeaBapuTenbHbIX CBAPOYHbIX MpoLEedyp
(TEXHONOTU CBapKW).
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of argon+carbon dioxide and carbon dioxide), AWS
classification — GMAW (gas metal arc welding);

» high-speed manual arc welding (the root layer and

hot pass were deposited with cellulosic electrodes, as
specified in SAES-W-012, while the fill and face layers
were welded downhill using basic-coating electrodes,
AWS classification — SMAW (shielded metal arc welding).
This technique resulted in 10-20% greater productivity
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Ha Tpacce HebTenpoBoga ons NMMHENHOM NOTOOYHOM
CBapKn pr6 B HUTKY NCMNOJSIb30BaJINCb ABE TEXHOJIOMNA:

» aBToOMaTM4eckasi cBapka KOMMIekcoM obopyaoBaHums
CRC AW (cBapka NpoBOIOKOM CMMOLLIHOMO CeYeHUs

B cpefe 3allUTHbIX ra30B aproH+YrNeKkncsbI ras u
yreKkncabiv ras) — knacugukaums no AWS — GMAW
(Gas Metal Arc Welding);

» CKOPOCTHas pydHas oyroBasi cBapka (KOpHEBOW CNom
LIBa W «FOpAYUiA MPOXo4» BbIMOHAINCH 3MEKTPOAaMN
C LIeNIK0I03HBIM MOKPLITUEM, KaK PEraMeHTMPOBaHO
cneundukaumen SAES-W-012, a 3anonHaoLLme n
OBNNLIOBOYHBIN CNOW LLIBA BApUINCh 3M1EKTPOodaMu

C OCHOBHbIM MOKPbLITUEM CMNOCOB0OM «CBEPXY BHN3»)

— knaccudmkaums no AWS — SMAW (Shielded Metal
Arc Welding). Takast TEXHONOMS NO3BONAA YBENNYUTL
npounssoanTenbHOCTbL Ha 10 — 20% No cpaBHEHUIO

CO CBapKOW BCEro CTbika B LIENIOM 3N1EKTPOAAMM

C LIeNIK0I03HBIM MOKPLITUEM W peann30BaTh
nperMyLLeCTBa MOTOYHO-PACHIEHEHHOO METOAA
opraHnsaunm padoT.

[na cBapkun 3ax1ECTHbIX 1 NEPEXOOHbIX CThIKOB,

rAe MPUMEHSNCHA HapY>XHbIN LieHTpaTop, bbina
pazpaboTaHa KOMOBUHMPOBaHHAaA CKOPOCTHas
TexHonorna pWPS-2, obecnevmBatoLLas npu cBapke
KOPHEBOIO COY LWBa 31EKTPOAAMU C LIENTIONO3HBIM
MOKPbLITVMEM Ha NPAMON MOASPHOCTN CNOCO60M
«CHM3Y BBEPX» rapaHTUPOBaHHOE MponiaBneHme U
dopmMrpoBaHne 0bpaTHOrO Banmka. 3anoHAoLWne 1
06/IMLIOBOYHBIN CNOW WBa CBapuBaINCh 31eKTpodaMu
C OCHOBHbIM MOKPbLITUEM CMOCOOOM «CBEPXY BHU3»,
YTO MO3BOMUIIO YBENUYNTE MPON3BOANTENBHOCTD

Ha 50-70% Mo cpaBHEHWID CO CBapKOM CNOCO60M

compared with welding the entire joint using cellulosic
electrodes and provided the advantages of the inline-
separate method of operation.

For welding lap and taper joints, where an external lineup
clamp was used, a combined high-speed procedure
pWPS-2 was developed that, in welding the root layer
from the bottom up with cellulosic electrodes in straight
polarity, assured penetration and formation of a reverse
bead. The fill and face layers were welded from the top
down using basic-coating electrodes, which was 50-
70% more productive than the bottom-up method.

The traditional welding technique for these joints,
where all layers are welded from the bottom up, was
also suggested.

The technique proposed for repairing weld joint defects
was the same as that for lap welding. Other procedures
were developed for welding the line valve assemblies, pig
launchers and receivers, welding on anchor flanges and
split tees, and tying in nipples. A list of all the welding
procedures used in the project is shown in Table 1.

WELDING PROCEDURE CERTIFICATION

The pWPS draft procedures were sent to the client
for approval. At the same time, Stroytransgaz welding
specialists held technical meetings with the client’s
weld engineering department to decide the major
issues regarding compilation and formalizing of pWPS
procedures and the procedure for certifying welding
procedures. Their approval meant permission for the
certification to go ahead.

The certification process for each procedure involved
performing certification weld joints, nondestructive
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Table 1:
Welding procedures used in SHBAB-1project

Pipe material

Number in
Procedure Steel grade and/or ASME IX

Pipe wall  Pipe diameter,
code strength class Standard thickness, inches (mm) Brief description of procedure
mm

Seam overhead welding on internal lineup clamp,

- — 3
1 WPS-01 e 1 2 BRI || SRR RL-E7010 P1, HP-E8010 P1, F+F-E8018 G, all layers downhill
u X65, A860, A266 _ . Welding lap and taper joints using an external lineup clamp,
2 e CL4, A105N 1 2 4.8-19,01 | >12%(323,9) RL-E7010 P1 uphill, F+F-E 8018 G downhill
¥ X65, A860, B . Repairing unacceptable joint defects using WPS-2 procedure,
8 WPS-03 A266CL4 1 2 el el =es s RL-E7010 P1 uphill, F+F - E 8018 G - 85 downhill
X60, P355NL, Welding anchor flange to pipe with circular fillet weld
- - 3 ’
4| WSO | yentooog) as72| 1| 2 | 5092 | >12E239) RL-E7016-1, F+F - E7016-1 uphi
X60, P355NL, Welding split tee to pipe with circular fillet weld
- - 3 2
5| WRST | “yentooes) || T 6-82 | >12%(328.9) RL-E7016-1, F+F - E7016-1 uphil
P355NL, Welding split tee components, horizontal weld, external lineup
6 | WPS12 | eNqooog) | 1] T Rht2 - clamp, RL-7016-1, F+F -7016-1
Automatic welding of seam overhead joints using
- = 3
7 WPS-13 X65 1 2 11,1-12,7 | >1294(323,9) CRC AW system
X52, A106, Gr. B, Welding pipes and nipples, non-consumable electrode in
8 | WPs-18 P355LN1 U2 20=7E | =2 eiEhd argon with filer, RL+F+F - ER 80S-Ni2
9 WPS-20 A36, A572, A516, ’ ’ 15 ) Welding metal structures, cormer and tee joints,

A53, A106, X60 manual arc welding

Welding pipes and nipples, non-consumable electrode in

10 WPS-21 | A312, TYPE 304L | 1 1 30-78 | <215(60,3) argon with filler, RL+F+F - ER 316 L

X65, X60, A860,

1 WPS-23 AZg\éz'_LZ-i%SO 1 2 50-27 | <1234(323,9) Welding lap and taper joints using an external lineup clamp,

LF2, A105N, A572, RL - E7010 P1, F+F - E8018 G, all layers uphill
Gr. 50, A106

Welding anchor flange components, horizontal seam,

12 | WPS26 | A572,Gr50 | 1| 1 | 50-27 - external lineup clamp, RL - E7016-1, F+F - E7016-1

X65, X60,
A860, WPHY-
65, A266CL4, Repairing unacceptable joint defects using WPS-23 procedure,
13 WPS-28 1 2 50-27 123/4(328,9
A350LF2, A105N, <12% ) RL-E7010 P1, F+F - E 8018 G, all layers uphill
A572, Gr.50, A106,
GR B, A36

14 WPS-30 || &Illno AWSD 1.1 - - no 120 - Welding anchor parts, butt welds, E7016-1 electrodes

Abbreviations and designations: RL - root layer of seam; HP — hot pass; F+F — fill and face layers of seam; Type/brand of electrode: E7010 P1 — Fox
CEL 75; E8010 P1 — Fox CEL 85; E8018 G - Fox BVD 85; E7016-1 — Fox EB Pipe; E8018 G — OK 74.70-ESAB for uphill welding

«CHN3Y BBEPX>». KpOMe Toro, 6bina npeanoxeHa testing of the welds and, if the results were positive,

TPaaULMOHHAsA TEXHOIOMMA CBAPKM TaknX CTbIKOB, mechanical tests on coupon samples taken from

Korga Bce C/owu LiBa ceBapuBanmcb CMocobom the joints. The qualification joints were assembled and

«CHW3Y BBEPX>». welded on segments of piping supplied for the pipeline
construction using the equipment, rigging, and tools that

[na pemoHTa AedeKToB CBapHbIX CThIKOB Oblia Stroytransgaz planned to use on the project. Welding

NPEANoXKeHa TEXHOIOMA aHanorm4Has TEXHONOr UM was performed by the contractor’s welders in the

cBapkn 3axnectoB. OcTasbHble TEXHOMOMN presence of the client’s inspectors.

pa3paboTaHbl 415t CBAPKN Y3M10B NIMHENHbIX 3a0BVKEK,

Kamep Nprema v 3anycka OHMCTHBIX YCTPONCTB, During the welding process, the following were
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NpUBapUBaHNS AKOPHbIX OaHLEB, PaspesHbIX
TPOMHNKOB 1 Bpe3ky 6o6bIeK. MepedeHb Beex
CBAPOYHbIX TEXHOMOMI, KOTOPLIE UCMOSb30BAaNUCH Ha
npoekTe, npvsedeH B8 Tabs. 1.

ATTECTALMA CBAPOYHbIX TEXHONOIMA

[MpoekTbl cBapo4HbIX NpoLenyp PWPS HanpaBnsnmce
3aKa3uymky Ha cornacoBaHve. OgHOBPEMEHHO
cneuvanmcTsl CTporTpaHcrasa no cBapke NpoBO4NN
TEXHUYECKME COBELLIaHMS C NPeacTaBuUTeNsMm
WNHXEHEPHOWM CBapPO4HON Cy>KObl 3aKa34qMKa, Ha KOTOPbIX
peLlaMCb OCHOBHBIE BOMPOCH! MO COCTaBIIEHNIO,
odhopmneHuno npouenyp pWPS 1 o nopsiake nposeneHvs
aTTecTaumm CBapo4HbIX TexHonoruin. CornacosaHue
SABANOCH Pa3PeLLEHNEM O X aTTeCcTaln.

[poLecc aTTecTaumm Kaxkaom TEXHOIOM BKITKOHa CBAaPKY
[OOMYCKHbIX CThIKOB, VX HEPa3PYyLLAKOLLMIA KOHTPOSb U, B
Clydae ero noJIoKNTENbHOro PeaynsTara, MexaHN4ecKme
McnbliTaHnsa 0bpa3uoB, BblpPe3aHHbIX 13 3TUX CTbIKOB.

J[lonyCKHbIE CTbIKM COBUPAanCh 1 CBapUBaChH U3
OTPE3KOB TPYH, NOCTABNEHHbIX [J19 COOPYXKEHUA
HehbTenpoBo4a, C MCMoJb30BaHeM 060pyA0BaHNS,
OCHACTKM U UHCTPYMeHTa, koTopble OAQ
«CTpoTpaHcras» niaHnpoBan UCMnofib30BaTh

Ha npoekTe. CBapKa BbINOHANACH CBAPLLUMKAMU

PIPELINING

BHyTpeHHuI ueHTpaTop kommniekca CRC AW,
COBMELLEHHbIN CO CBApO4HOM MaLLNHOW

Welding the Internal lineup clamp on the CRC AW
system, combined with welding machine

measured and recorded in the report: the bevel
(angle), opening, quality of assembly, preheat and
interpass temperatures, travel speed, the time taken
for each pass and the interval between passes,
welding current, voltage, and the polarity and baking

M3FOTOBWTENE 060PYA0BAHKNA
ONA FOPU30OHTANbLHOr0 6YypeHuna

www.rogtecmagazine.com
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nogpAagdnka B npucyTCTBUN NHCMNEKTOPOB 3aKa34rKa.

B npouecce cBapkm KOHTPONMPOBaIMCH 1 (DUKCUPOBaNICh
B MPOTOKONE: pasaesnka KPoMOK (yroJ), 3a30p, Ka4eCTBO
cbopku, Temnepatypa npeaBapuTenbHOro nogorpesa

N MEXCNOVIHAsA TeMrneparypa, CKOPOCTb CBapKX, BPeEMS
KapKOro Mpoxoaa v MPOMEXKYTOK BPEMEHW MeXay
MpPOXo4amu, crna CBapO4HOro ToKa, HanpPsPKeHME,
MONAPHOCTL 1 TeMrepaTypa NPOKaKK 3M1eKTpoa0B
(TONBKO C OCHOBHbBIM MOKPbLITUEM). [0 3aBepLLEHUN

CBapKM KOHTPOMMPOBaIMCb FrEOMETPUYECKIE NapaMeTpbl
CBapHOrO LLBA W, MOCIE ero NPUHATUS 3aKa34 koM Mno
BHELLHEMY BMy, MPON3BOANIOCH COOTBETCTBYHOLLIEE
KNerMeHme CBapHOro coearHeHns. B ganbHenem
[OOMYCKHblE CTbIKM KOHTPONMPOBA/INCH paamorpatnHeckim
METOOOM W, MPW NONOXKNTENBHOM Pe3ynbTaTe, U3 HUX
BbIPE3a/NChb TEMMNNIETLI (B COOTBETCTBMN CO CXEMOW,
npuBeneHHoM B ctaHgapTe APl 1104) ons nansHenwero
MEXaHNYECKOrO UCMbITaHNS.

MexaHn4ecKme UCnblTaHns OCyLLECTBASANNCH B
COrnacoBaHHOM C 3aKkaz34vukom naboparopun. Nocne
OKOHYaHMST MEXAHNYECKMX UCMbITaHWI OOPMAANCA
NakeT AOKYMEHTOB, BKIIOHAIOLWMIA: 3arnMC PEXXMMOB
CBapKM OOMYCKHbIX CTbIKOB, MPOTOKOJbI X KOHTROJSIS
N UCMbITaHWN, CepTUdMKaTbl Ha CBaprBaeMble TRYObI
1 CBapOYHblE MaTepuasbl, CEPTUMUKATLI CBAPLLIMKOB
1 T.N. 3aBepLuatoLLMM 3TanoMm artectaumm Gobina
KoppekTupoBka WPS (TEXHONOrMYECKMX KapT) B
COOTBETCTBUM C DaKTUHECKUMU PEXMMaMKN CBaPKM
OOMYCKHbIX CTBIKOB U YTBEPXXAEHWE NX
npeOcTaBUTENIEM 3aKasynKa.

[NpencraBnseT NPaKTUYECKNN NHTEPEC PernameHT
atTecTauum npouenyp peMoHTa 4ePEKTOB B

CTblKax, Mo KOTOPOMY HET YEeTKOIro pasbACHEHNSA

B cneundukaumax 3akasdmka n ctaHgapte API

1104. [Ina Takoro B1aa PeMoHTa UCMOoNb30BaINCh
CBapEHHbIE MO aTTeCTOBaHHbIM TEXHOJIOTUAM

CTbIKM TPYD, Ha KOTOPbIX UMUTMPOBaNUCH

nedeKTbl KOPHEBOTO CJ104 WBa, 3anoIHAOLLNX 1
06NNLOBOYHOIO CNOEB MyTeM BbILLIINMOBKN Y4aCTKOB
NPOTSKEHHOCTbIO 250-300 MM Ha PasnN4YHyto rnyGuHy
(HackBO3b, MONOBUHA CEYEHNS, CHATNE 0OMULIOBKN).
3aTteM 9TK y4acTKM CBapmBanncb Py4HOW OyrOBOW
CBapKoOW Mo NpeanoXKeHHbIM TexHonoruam WPS-03

n -28. PernameHT KOHTPOA B NPOLLECCe CBAapKMU

1 Mocneayoue OENCTBUA ObINN Takme XXe, Kak U

npn aTTecTaunmy OCHOBHbIX CBAPO4YHbIX TEXHOJIOMMIA
(knermeHne, HepaspyLLaOLLMIA KOHTPOJSIb, Bbipe3Ka
06pasLoB, MeEXaHNYECKNE UCMbITaHWS, OOPMEHne
NPOTOKONOB).

Lns aBTOMaTN4ECKOM CBAPKN C UCMOJIb30BaHNEM
o6opyposanna CRC AW 3akas4nk notpeboBan B
OOMOJSIHEHME K OCHOBHOWM TEXHOMOMMN (KaK NCKITKOYEHNE)
aTTecToBaTh €6 MoaNMUKaLIMIO — Tak Ha3bIBAEMYHO
«HOYHYIO npouenypy». CyTb 3TOM Npouenypb!
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temperature of the electrodes (only with basic coating).
After the welding was done, the geometry of the weld
seam was measured and, after its external appearance
had been accepted by the client, the weld joint was
marked appropriately. After this, the certification joints
were examined by radiography and, if the results

were positive, templates were cut out (in accordance
with the chart in Standard APl 1104) for subsequent
mechanical tests.

The mechanical tests were performed in a client-
approved laboratory. After the tests were complete,

a document package was put together including: the
qualification welding data records, inspection and test
reports, certificates for the welded pipes and welding
materials, welder certificates, etc. The final stage of
certification was a modification to the WPS (flow charts)
in line with the actual qualification welding data and their
approval by the client.

An item of practical interest was the procedure for
certifying weld defect repair procedures, for which
there was no real clarity in the client’s specifications

or Standard API 1104. For this type of repair, pipe
joints were used that had been welded according to
the certified procedures and in which defects in the
root, fill, and face layers of the weld were simulated by
grinding segments 250-300 mm long to various depths
(completely through, to mid-section, and removal of
the facing). These segments were then welded by
manual arc welding using proposed procedures WPS-
03 and -28. The control procedure during the welding
process and subsequent operations was the same as
for certification of the basic welding techniques (marking,
nondestructive testing, removing coupon samples,
mechanical testing, and issuing reports).

For automatic welding on the CRC AW equipment, the
client required, in addition to certification of the basic
welding procedure, that (as an exception) its modification
also be certified - the so-called “overnight procedure”.
Essentially, this procedure boiled down to the following:
qualification pipe joints were welded with a root, hot
pass, and two fill passes. After being left for 24 hours,
the qualification weld was completed with a fill pass
(the third) and face pass. This procedure for CRC AW
automatic welding meant that some of the unfinished
welds that were missing the final fill and face pass could
be left for the next work shift.

WELDER AND WELDING OPERATOR CERTIFICATION

This certification was carried out in line with the above
welding standards but with no mechanical testing of
specimens from the qualification welds. To obtain a
permit to perform overhead welding of pipes, the welder
welded half of a non-rotating joint using the certified
procedure. The qualification joint was examined by
radiography, and if it passed, the welder would be given
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3aKnYanach B CNeAyOLLEM: OMYCKHbIE CTbIKM

Tpyb cBapMBaNNCh KOPHEBLIM, FOPSIHUM U OBYMS
3anonHaLWLMMn npoxogamu. [Nocne nepepbisa B

24 4aca 3aBepLuanacb cBapka O0rMyCKHOro CTbika
3anO0NHAOLLMM (TPETBUM) U 0BANLOBOYHBIM MPOXOAAMM.
Takasa TEXHONOrMs MPU aBTOMAaTUHECKON CBapKe
obopynosaHrem CRC AW no3sonsana oCTaBndaATb HacTb
CTbIKOB, HEOBAPEHHbIX MOCAEAHNM 3aNONHAOLLMM

1 OBAMLIOBOYHBIM COSAMU, ONA 3aBEPLUEHUST CBapPKM/
cneaytoulen paboyent CMeHON.

ATTECTALWA ANEKTPOCBAPLLWNKOB 1 ONEPATOPOB

OTa aTTecTaums NpoBoaMaack B COOTBETCTBUM C
BblLLEHA3BaHHbIMW CTaHOapTaMu Ha CBapkKy 6e3
MEeXaHNYECKMX UCMbITaHWn 06pa3LoB 13 OOMYCKHbIX
CTbIKOB. [1/151 AOMyCKa Ha MOTONOYHYIO CBapKy Tpyd

KaXK bl SNEKTPOCBapPLUMK CBapuvBasl NOJSIOBUHY
HEMNOBOPOTHOIO CThiKa MO aTTeCTOBaHHOW TEXHOSIOMN.
LloMnyCKHOWM CTbIK KOHTPOMMPOBACA pagmorpanyeckmnmm
METOLOM, W MPWY MNOJIOXKUTESIBHOM 3aK/TFOHEHUN CBapLLIMK
nosyyas 4onyck Ha cBapKy C NepCOoHasbHOM
KapTOYKON-BEMIPKINKOM.

[ns BbINOHEHMST CBAPO4HbIX paboT ynpaBneHne
CTPOUTENBCTBOM Ha OOBEKTE KOMIMNEKTOBANOCH
anekTpocBapLkamm na Poccum, VIHonm n @uannnmH.

[MpuBNeYeHe MHOCTPAaHHbBIX 3NEKTPOCBAaPLLIMKOB
CBsI3aHO ¢ kBoTamu CayaoBCKoOM ApaBumn Ha
NCNONb30BaHNE NHOCTPAHHOW paboyelt CUmbl U
60/1e€ HN3KOW CTOUMOCTW WX YCAYr MO CPABHEHMUIO C
POCCUNCKMU CrieLMannCTamMm.

[na npoBeferHnst atTecTaumm TEXHOMOMUI CBapKM

N 3NEKTPOCBAPLLMKOB Ha MPOU3BOACTBEHHOW

6aze ynpaefeHusi CTPOUTENBCTBOM Ha OObekTe
CTponTpaHcraa pa3BepHys aTTeCTaUMOHHbIN

MOJSINIOH, COCTOSALLNA N3 AECSTU CBAPOUHbIX KabUH U
YKOMIMJIEKTOBaHHbIN BCEM HEOOXOANMbBIM OS5 PE3KM
KaTyLlek 13 Tpyo, COOPKM 1 CBAPKM CTIKOB. [OCKObKY
Ha MPOEKTE MPUMEHSNINCb HOBblE CKOPOCTHbIE
TEXHONOMUU PYHHOM 3/1IEKTPOLYrOBOW CBapKU

(WPS-01, -02, n -03), HeadHaKOMble BONMBbLUNHCTBY
3NEKTPOCBAPLLMKOB, nepen ohurumanbHOM atTecTaumen
NnpoBOAMIACh TPEHMPOBKA B TedeHne 5-12 aoHen. Kpome
TOr0, 4acTb POCCUNCKIMX 3NEKTPOCBAPLLMKOB Nepen
KOMaHAMPOBKOW oby4anach eule B Y4eOHOM LieHTpe
OAO «HOxxTpy6onpoBOACTPOMN» B TeveHue 5-10 gHen.

B uenom Ha npoekTe 66110 MoArOTOBNEHO U
atTecToBaHo 39 31eKTPOCBaPLLUVKOB, B TOM 4uche 29
cneynanucToB 13 Poccun.

AttecTtauna onepatopoB CRC nposoamnack 6e3
npenBapuTENbHON TREHUPOBKM, MOCKOSIbKY OHM BCE
nMenn BoONbLLON ONbIT PaboThl. B ganbHenweM 3akasqmnk
paspeLun NPOBOAUTL aTTECTALMIO ONepaTopOB AaXKe
Ha TOBapHbIX CTbIKaX.
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MnaHnpoBaHue ¢
JIMHEUHOM NPMUBA3KOM -
uaeasibHoe cpeAcTBO ANA
JIMHEUHbIX COOPYKEeHMMU

1 O6benyHeHve N Ka4eCTBEHHOE OTOBPaXKEHNE MHDOPMALIN
O CpOKax NPOn3BOACTBA PaboT 1 06BLEKTE HA OAHOM rpadVke
MOBbILLIAET KAYECTBO OTHETOB W IOBEPUE K UCTIOSTHUTENHO.

1 HemenneHHoe oTobpaKeHne orpaHnYeHnin 1 HeYBSI30K
NiaHNPOBaHWS MO3BOMSIET N3BeXKaTb JOPOrOCTOSLLMX OLLINOOK.

1 paduyeckuin nHTepderc obnervyaeT pa3padoTky n
KOPPEKTUPOBKY KaneHaapHbIX MpathkoB, COKPAaLLIAET CPOKM U
CTOMMOCTb MIaHNPOBaHVS PaboT.

1 JIvHeHas MpyBsiaka No3BOMSET TOHHO YHUTLIBATH
BbIMOMHEHHbIN 06EM PaboT 1 MPOrHO3MPOBATbL XOf, 1 MecTa
NPOM3BOACTBA AaTbHENLLIMX PabOT.

1 MporpammHbI kommneke TILOS ycneluHo npoLLen UcrnbitaHne
B XO[€ CTPOUTENBCTBA MHOMMX TPYOOMPOBOAOB U LLUMPOKO
MCMONL3YETCH BEAYLLMM KOMMaHWSIMIA OTPaCIIN.

1 O6meH gaHHbIMM C MHOXXECTBOM APYrX MPOorpamMm ass
ynpaBeHns MPOEKTaM1 AaET BO3MOXXHOCTb MPeobpasosbiBaThb
cTtonb4yartble AnarpamMmMbl U CeTeBbIE MPadVKn B rpacnkm,
OTpaKatoLLME XOf, PaboT C NMHENHOM MPUBASKON 1 yKa3aHUEM
CPOKOB.

“TILOS

Linear project

Linear project GmbH Liststrasse 22 D - 76 184 Kadsruhe Germany
Tel. +497219525230 Email: iffo@TILOS.org Www TILOS org
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03HaKOMJIEHMA C YCNOBUAMW Y4acTUA B MAPTHEPCKOW NporpaMmMe
pacnpocTpaHeHuA nporpammHoro obecneyennsa TILOS.



B TPYBOINPOBOA

[ns cBapku Ha «ropsaynx Bpeskax» (mpueapneaHne

K OENCTBYIOLLEMY HEDPTENPOBOOY Pa3PE3HbIX
TPOWHWKOB) BbIN OTOBPaHbl CBAPLLMKN BbICOKOM
KBanMuKaLnm, KOTOpPbIE XOPOLLO 3apeKOMeHO0BaNN
cebs Npu cBapKe NIMHENHbIX CThIKOB MarncTpasbHOro
HedTenpoBoa. VIx atTecTaums npoBoamMnach Ha
cneynansHO U3roTOBNEHHOM CTEHAE C UMUTATOPOM
Hann4us HeddTU NoA AaBNEHVEM B YCNOBUAX Bonee
NPUBAMXKEHHBIX K peanbHbiM. 10 pe3dynbTatam Takowm
aTTecTayun CBaplLMKaMm BblgaBanock CrneumansHoe
yOOCTOBEPEHME.

Kpome nepsBuyHOM atTecTaumm Ha NONUroHe
NPOBOAMNNCH TPEHWPOBKA W MOBTOPHAsS atTecTaums
SMEKTPOCBAPLLMKOB, OTCTPAHEHHbIX NHCMEKTOPaMM
3akas4yuka. B cooTBeTCTBUN C TPEBOBAHMSMN
3aKasuyyka CBapLUVKN, Y KOTOPbIX YACIO PEMOHTHbIX
CTbIKOB MpeBbIano 5% oT 06Lero 4Yncna CBapeHHbIX
CTbIKOB, OTCTPaHANUCb OT PaboThbl M HANPABNANNCb Ha
TPEHMPOBKY 1 MOBTOPHYIO aTtTecTauuio.

ABTOPbI

JIVTYMAHOB Pacunb Bapucosuy,
rNaBHbI CBapLUVIK YNpaBneHnsa CTPOUTENbCTBA
npoekTa B Koponesctee CaynoBckas Apasus

ALIEHKO Bnaagnmunp MeTtpoBuy,

1.0. 3aMECTUTENS HaYasTbHNKa YNpaBneHus
CTPOUTENBHBIX TEXHOMOMMIA — FNaBHBI CBAPLLMK
OAO «CtponTpaHcras», kaHa. TeXH. HayK
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a welding permit and personal name tag.

To handle the welding operations, the construction
department at the facility brought in welders from Russia,
India, and the Philippines.

Foreign welders were brought in because of the
Saudi Arabian quotas for foreign labor and because
of the lower cost of their services compared to
Russian welders.

For certifying the welding procedures and welders,
Stroytransgaz set up a certification area in the
production center of the facility’s construction
department which contained 10 welding booths and
was fitted out with everything required to cut spools
from the pipe and to assemble and weld the joints.
Since the project was to use new high-speed manual
arc welding techniques (WPS-01, -02, and -03) that
were unfamiliar to most of the welders, a 5-12 day
training session was given before the certification
tests. In addition, some of the Russian welders had
received 5-10 days’ training at the YuzhTrubVodStroy
training center just before being sent to this job
assignment. Altogether during the project 39 welders
were trained and certified, 29 of whom were Russian
specialists.

Certification of the CRC operators was carried out
without preliminary training because they all had
extensive work experience. Later on, the client allowed
the operators to be certified on actual fabrication joints.
The top-qualified welders who had proved themselves in
welding line joints on the trunk oil pipeline were chosen
to do the welding of in-service hot taps (welding split
tees to an existing oil pipeline). Their certification was
carried out on a specially fabricated stand with a device
simulating pressurized oil in close to real conditions.
Welders who passed this test were given a

special certificate.

In addition to primary certification, the test area was
also used to train and carry out re-certification testing
for welders who had been rejected by the client’s
inspectors. The client’s requirements were that welders
whose weld joints requiring repair exceeded 5% of the
total number done were to be taken off the job and sent
for training and re-certification.
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