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TEXHOJIOTUA U OPTAHW3ALIWA NPOBEAEHUA

CBAPOYHO-MOHTAXHbIX PABOT

B LIe/IOM Ha MPOEKTe MpY COOPY>XXEHUN NINHENHOW
YacTu HedhTenposoaa ObIIO CBAPEHO:

PYyYHOM myroBow cBapkow (TexHonorum WPS-01 n

-02) 4730 cTblkoB Tpyb anameTpom 30” CO CTEHKOM

TonwmHom 11,08 n 13,03 MM CO CPEeHVM CYTO4YHbIM

Temnom 0,9 - 1,2 KM; aBTOMaTU4eCKon CBapKom

obopyposaHnem CRC AW (texHonorna WPS-13) 4194

CTbika 13 Tpyd anameTpom 30” CO CTEHKOM TONLLMHOWM

11,08 MM CO cpefiHUM CYTO4YHbIM TemrnoMm 1,5 - 1,9 km.

B npouecce nrHenHoM NoToN04HOM CBapKM Mo
TexHonorun WPS-01 cTbik Tpyb cobupancsa Ha
BHYTPEHHEM CaMOXOOHOM MHEBMATUHECKOM LIEHTPAaTOPe
c 3azopom 1,6 — 2 mm. [Inga dmkcaummn 3asopa B
npouecce COOPKN 1 CBapPKKM CTbika MCMOJb30BaNCh
KIIMHbA. KOPHEBOW COW LUBA BbINOJIHANCA OBYMS
3NEKTPOCBapLLYKaMn B TeHeHne NpubnmanTtensHo 9
MUH. CBapka Benach Ha NMPSMON NONAPHOCTU, YTO
YBENNUMBAIO NPOMNaBfeHne KPOMOK TpyO 1 CKOPOCTb.
OneKTpoa NepemMeLLancs B pa3aefike CBepxy BHUS,
OMMPaHNEM BTYIOYKM U3 MOKPLITUSA HA KPOMKM CThIKa
C obpazoBaHMeM Mo, Oyron B CBAPOYHOW BaHHE
«3aMOYHOM CKBaXKUHbI».

B BepTuKanbHOM YacTu CTbika, KOrga pacnnaBieHHbI
METa U WaK Ha4MHatoT 3aTekaTb Mo ayry,
YBENNUYNBAETCS CUa CBAPOYHOIrO TOKa U CKOPOCTb
CBapku. B NOTONOYHOM HYacTu CTbika cunia Toka
YMEHbLLAETCA OJ151 CHUXKEHNS MaCCbl CBAPOYHOM BaHHbI
1 yRyyLeHrs opMmnpoBaHnsa 0bpaTtHoOro Banmka.

B npouecce cBapky s1eKTPOCBaPLLMK TakxKe
KOHTPOMMPOBas CMELLIEHNE KPOMOK 1 U3MEHEHNE
3a30pa B CTbIke. [1pn CMeLLeHn KPpOMOK ayra
HaNpaBNAETCS Ha AANbHIOK KPOMKY C HAKITIOHOM
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PART 2

PROCEDURE AND ORGANIZATION
OF WELDING AND ASSEMBLY WORK
he number of welds made during construction of the
line part of the oil pipeline was as follows:
by manual arc welding (WPS-01 and -02 procedures)
4,730 joints of 30” pipes with wall thicknesses of 11.08
and 13.03 mm at an average daily rate of 0.9 to 1.2 km;
by CRC AW automatic welding (WPS-13 procedure)
4,194 joints of 30” pipes with a wall thickness of 11.08mm
at an average daily rate of 1.5 to 1.9 km.

During seam overhead welding according to procedure
WPS-01, the pipe joint was assembled on an internal
self-propelled pneumatic lineup clamp with a clearance
of 1.6-2 mm. Wedges were used to maintain the
clearance during the joint assembly and welding process.
The root layer of the joint was applied by two welders in
approximately 9 minutes. Welding was done on straight
polarity, which increased penetration of the pipe edges
and welding speed. Electrode travel in the groove was
downhill, resting the sleeve of the coating on the joint
edges and forming a keyhole under the arc in the
molten pool.

In the vertical part of the joint, when the molten metal
and slag begin to flow under the arc, the welding current
and travel speed were increased. In the overhead part
of the joint, the welding current was reduced in order to
reduce the weight of the molten pool and improve the
formation of a reverse bead.

During the welding process, the welder also kept an

eye out for any shift in the edges or change in the joint
opening. If the edges shifted, the arc was directed at
the farther edge and the electrode tilted toward the joint
plane. At the same time, the welder watched out for any
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3MEeKTPOAA K MIIOCKOCTU CTbika. OQHOBPEMEHHO
KOHTPONMPYETCA OnnaBneHmne 6amKHen KPOMKIM, YTOObI
VCK/IOHUTBb €€ HEMPOBApP B KOPHE LLBa. Y4acTKuM «CTapT
— mHWLL» NOCNE KaxKAoro 91eKTpoaa sanuamBanich
LN OBanbHOM MaLLMHKOM C abpasnBHbIM KPYTOM.
VIHOWNCKNE 3NeKTPOCBapLUMKL, Kak 60M1ee OnbITHbIE,

B OOMBLUMHCTBE Clly4aeB UX He 3anunBatoT 1 Nocne
3aMeHbl 3eKTpoaa NPOSOSKAOT CBAaPKY. [1ocne cBapku
crnecapu No BCEMY NEPUMETPY CTblKa COLLNN(OBbLIBAN
yCUneHve Wea, Npun 3TOM PacKpbIBaNCH LLIAKOBbIE
KapMaHbl.

BbINofiHeHWe BTOPOrO CNOst LLBa - «FopsiHero npoxonas»
ABNAETCS HaUbOJIee CNOXKHON onepaLmen Npu cBapke
3M1EKTPOJAMM C LeN0N03HbIM MOKPbITUeM. Poccuinckne
3MIEKTPOCBAPLLMKN HaCTO MPW BbINOMHEHUN «FOpsHero
npoxoda» UCMONb3YOT HeMpPaBWUbHbIN CNOCO6 — CBapKyY
onvpaHveM, 663 MaHUMyNALMA TOPLIOM 3/1IeKTPOaA.

Mpw aTOM TpebyeTcs OYeHb TLaTeNbHas BbILINGOBKA
KOPHEBOrO COost LWBA, H4TO MPUBOOUT K 8ro «yTOHYEHUIO»
N, KaK CneacTBre, K BEPOSTHOCTY MPOXOra KOPHEBOro
CIOSI U YBENUYEHNIO perniaMeHTMpyeMoit nayabl

MEXXY BbIMOMHEHNEM KOPHEBOIO CIOSt U «ropsiHero
npoxoda» 6onee 5 MUH. OTO NPUBOOUT K CHUKEHNIO
anbdy3nn aToMapHOro Bogopoaa 13 LWBa U ONacHOCTU
BOBHVKHOBEHMs TpeLWH. [paBunnibHoe BbINoSIHEHWe
«FOPSHero Npoxoaa» NMPOM3BOANTCS «XIbICTOOOPA3HLIMI»

www.boehler-welding.com

MOoHTa>K 1 cBapKa pa3pe3HbiX TPOMHMKOB Npu
«FOPAYMX Bpe3Kax»

Assembly and welding of split tees for in-service hot taps

burnoff of the closer edge in order to prevent a lack of
root penetration. The start-to-finish segments after each
electrode were notched with a grinder and abrasive disk.
The Indian welders, who were the most experienced,
mostly did no notching, and after replacing the electrode
continued welding. After the welding, mechanics flushed
the joint perimeter, opening up the slag pockets.

Bohler

WELDING
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NepemMeLLeHNAMM TopLia 3NeKTPoaa, MPW 3TOM LLNaK
«BbIMETaETCA» U3 KapMaHoB. Kpome Toro, cneayet
YCTaHOBUTL 60J1ee KPyTOMaaatoLLYHO BOSbT-aMMIepHYHO
XaPaKTEPUCTUKY CBAPOYHOIO CTOYHMKA MUTaHMSA TOKa Mpu
MaKCUMasbHOM CUNe CBAapPOYHOIO TOKa (B COOTBETCTBUM C
WPS-01).

3anonHsaLLMe CNov LWBa BbIMOMHANMCE 31EKTPOAAMM
mMapku ®okc BB/ 85 anameTtpom 4,0 MM cBEpXyY

BHM3. B npouecce cBapkuy oanHa oyru 0oSkHa

ObITb MUHUMAIBHOV MO NPUYMHE MOBbILLEHHOM
CKJIOHHOCTW K 0Bpa30BaHWio Mop, B TOM Y1Ce
«CTaPTOBbIX» U «PUHULLHBIX». TPaeKTOpUs OBUKEHNS
TOopLa 3M1eKkTpoda — nonepeYHble 31rsaroobpasHble
konebanvsa 6e3 yBenM4eHns AnnHel Ayru B MecTax
N3MEHEHNSA HanpaBeHWs Y KPOMKU CTblKa. [locnegHnm
3arMoHAIOLLMM CNOEM (KOPPEKTUPYHOLLIM) 0O3aMNOHAOT
pasfesky Ha BepTuKalbHbIX ydacTkax cTbika (10

- 81 2 - 4 4. nepuMETPa) «3anognLo» C KPOMKaMK
TpyObl. Ha ocTanbHbIX y4acTkax nepumeTpa CTbika
nepef 06MLOBOYHBIM CIOEM pasfeska Ao/mKHa bbiTb
Hepo3sanonHeHa MpumepHo Ha 0,5 - 1,0 MM 0 KPOMOK TpyO.

O6MLIOBOYHBIN COW LWBa BbINOHAETCS Npy CUne
ToKa Ha 20 - 30 A HMXKE, YeM NP BbINONHEHUM
3anoJHALLMX NPOXO40B. AMMINTYAa NONEPEYHbIX
konebaHun aneKTpoda He [O/MKHA MPEBbILLATL ABYX
ero gnameTpoB. LLnpuHa cnos pomkHa 6biTb Ha 3 - 4
MM B0JbLUE LUNPUHBI Pa30eNKX NOCE BbIMOJHEHNS
3anoHALLMX cnoeB. [na Toro 4tobbl n3bexxaTb
NoapE30B MO KPOMKaM B MOTOSIOYHOM MOSTIOXKEHNN,
nonepeyHble konebarHrsa TopLa 3M1eKTpoda »XenaTebHO
BbINOJHATL He 3uraaroobpasHbiMu, a U-o6pasHeiMu.
Moy Takom TeXHVKE CBapKW AMNHY Ayr HEOOXOANMO
NOAAEPXXMBAaTb MYHUMASBHOW, YTOObI 3bexkaTb
0bpazoBaHKa NOp B MOTOSIOYHOM MONTOXXEHUN 13-3a
He[QOCTaTOYHON 3aWwmThl ayru. [ns cTbIkoB Tpyb CO
CTEHKOW ToNLWMH 6onee 15 MM 06NNLOBOYHbIN COW
WBa LienecoobpasHo BbINOHATL ABYMS
napannenbHbIMU BalMKamm.

DaKTNHECKMI TEMM JINHEMHOWM MOTOJIOYHOW CBapPKM

no TexHonorum WPS - 01 coctaenan 15 - 20 MuH. Ha
CTbiK. B noTono4Hom 6purage 6b1no 3a4encTBOBaHO
10 21EeKTPOCBapPLUMKOB, KOTOPbIE BbIMOMHAIM CBApKy B
NATY CBAPOYHbIX NanaTkax OAHOBPEMEHHO:

| nanaTka - KOPHEBOW CIOW LWBa, cpeaHee Bpems
CcBapkh 9 MUH.;

[l nanaTtka - «ropsaynii Npoxon», CPeaHee Bpems
CBapKn 4 MUH.;

Il nanaTka - 3anonHALWMA CNon, cpegHee Bpems
cBapku 12 MUH.;

IV nanaTtka - 3anonHAoWKWK CNon, cpeaHee Bpems
ceapku 11 MUH.;

V nanatka - 061MLOBO4YHbIN CNOW, cpeaHee Bpems
cBapku 13 MUH.
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Applying the second layer - the hot pass - is the most
complex operation in welding with cellulosic electrodes.
When applying the hot pass, Russian welders frequently
use the wrong method - holding the electrode down
without manipulating the end. Doing this requires that
the root layer be thoroughly ground, which makes it
thinner and thus results in the likelihood of burn-through
of the root bead and an increase in the specified interval
between the root pass and the hot pass of more than

5 minutes. This leads to reduced diffusion of atomic
hydrogen out of the seam and the danger of cracks
appearing. The correct way to do the hot pass is by

a whipping motion of the electrode tip so that slag is
swept out of the pockets. In addition, the welding current
source should be set for a steeper volt-ampere curve
while keeping the welding current at maximum

(in accordance with WPS-01).

The fill layers of the weld were deposited using 4.0mm
diameter Fox BVD 85 electrodes from Boehler Welding
for vertical down welding. During the welding process,
the arc length should be as short as possible due to the
increased tendency to form pores, including start and
stop pores. The electrode tip is weaved from side to side
in a zig-zag motion without increasing the arc length
where the direction changes at the edge of the joint. The
missing fill in the groove on the vertical sections of the
joint (10-8 and 2-4 hrs of the perimeter) is completed
with a final (correcting) fill layer so that it is flush with

the pipe edges. On the remaining sections of the joint
perimeter just before the face layer is applied, the groove
should be unfilled for approximately 0.5-1.0 mm to the
pipe edges.

The face layer of the seam is deposited with the welding
current set at 20-30 amp less than that used for the fill
passes. The width of lateral oscillation of the electrode
should not be more than twice its diameter. The width of
the layer should be 3-4 mm greater than the width of the
groove after the fill layers have been deposited. To avoid
undercuts along the edges in the overhead position, the
lateral oscillations of the electrode tip should preferably
be U-shaped instead of zig-zag. With this welding
technique the arc length must be kept as short as
possible to avoid pores forming in the overhead position
due to insufficient arc protection. For joining pipes with
wall thicknesses greater than 15mm, it is advisable to
apply the face layer in two parallel beads.

The actual rate of seam overhead welding using the
WPS-01 procedure was 15-20 minutes per joint.
The overhead team consisted of 10 welders working
simultaneously in 5 welding tents:

Tent 1 - root pass, average welding time 9 min;
Tent 2 - hot pass, average welding time 4 min;
Tent 3 - fill pass, average welding time 12 min;
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B ka4ecTBe NCTOUYHMKOB MUTaHUS UCMOMb30BANCH
OBYXMNOCTOBbIE U YETLIPEXMNOCTOBbLIE CAMOXOAHbIE
CcBapoYHble arperatsl upm Arcotrac u Libherr,
YKOMMJIEKTOBaHHbIE CBAPOYHbIMM BbinpsimuTensammn DC-
400 npousBoacTBa KoMnaHnn «JIMHKONbH DNeKTpuK».

Mpn aBTOMAaTMHECKOM cBapke obopynosaHnem CRC
AW (TexHonorus WPS-13) 66110 3aaencTBOBaHO

11 onepaTopoB (CBapLUMKOB-aBTOMATHMKOB): OAWH
onepartop BHYTPEHHUX CBapPO4HbIX ronoBok 1 10
onepaTopoB HaPYXKHbIX CBaPOYHbIX roNoBoK. OHM
BbIMOJHSNN CBAPKY B MATY nanaTkax:

| nanaTka - ropsg4nin Npoxoa;

Il nanaTtka - 1-1 3anoHAOLWMI CNON LWBE;
Il nanaTtka - 2-1 3anoNHAOLLNIA CNON LB,
IV nanaTtka - 06MLOBOYHbIV C/IOW LWBA;

V nanatka - o6n1LOBOYHbIN CoW LBA.

B cooTtBeTCTBMM C TpeboBaHWSMM TEXHOMOMM TOPLbI
Tpyb nepef ceBapkon obpabaTbiBaMCh TOPLIEBANTBbHBIMUA
CTaHKaMu C rMaponpUBOAOM Afs MOyYeHns
crneumanbHOM y3KOoM ABYXCTOPOHHEN pa3aenkn. Takas
onepauust BbIMOMHSAMACh 3BEHOM, KOTOPOe 6biNo
YKOMMEKTOBAHO ABYMSI TOPLIEBASIbHBIMW CTaHKaMK C

rMOPOCTaHUMSMU, HAXOASALWLMMAUCS Ha TPpyboyKNaaYmKax.

YCTaHOBKY HanpaBnstoLLMX NOSICOB /15 NepeaB/KeHNs
CBaPOYHbIX MOSIOBOK MO CTblkam Tpy6 Mpon3Boanio

Tent 4 - fill pass, average welding time 11 min;
Tent 5 - face pass, average welding time 13 min.

The supply sources used were 2-station and 4-station
Arcotrac and Liebherr welding tractors fitted with Lincoln
DC-400 welding rectifiers.

For the CRC AW automatic welding (WPS-13 procedure)
there were 11 welding operators: one for the internal
welding heads and 10 for the external welding heads.
They worked in five tents:

Tent 1 - hot pass;
Tent 2 - 1st fill pass;
Tent 3 - 2nd fill pass;
Tent 4 - face pass;
Tent 5 - face pass.

In line with the procedure requirements, before being
welded the pipe ends were cut with hydraulically-driven
circular cross-saws to obtain a special, narrow-gap two-
sided bevel. This operation was done by a team using
two circular cross-saws with hydraulic stations on the
pipelayers. The guide belts for moving the welding heads
along the pipe joints were mounted by the following team.

The head team of the welding column assembled the
pipe joints (with no clearance) on an internal pneumatic

LIN SCA

NMonHbIN cNeKTp ycnyr

o4yncTka TpybonpoBoaoB
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clnepytoLLee 3BeHO.
[(0NOBHOE 3BEHO CBAPOYHOM KOJSIOHHbI BbIMOHAN0
cOopKy CTbIKOB TPyD (6e3 3a30pa) Ha BHYTPEHHEM
MHEBMATUYECKOM CaMOXOOHOM LieHTpaTope,
COBMELLEHHOM CO CBapPOYHOM MaLLUMHOM, KOTopas
OCYLLIECTBISANa CBapKy KOPHEBOIo CMo4 LWBa
N3HYTPU TPYObI LIECTLIO CBAPOYHLIMU FOSIOBKAMMU.
OcTanbHble 3BEHbS BENN CBAPKY HAPY>XXHbIX CIIOEB
LBa B MepeYnCeHHbIX Bbile NanaTkax Hapy>XHbIMU
CBapOYHbLIMW FONOBKaMW MPOBOIOKON CMIOLLHOMO
ceveHus gnameTpom 0,9 mm. CBapka KOPHEBOrO U
06NMLOBOYHOIO CIOEB LLUBA BbINOJIHANACH B Cpefe
CMECW 3alUMTHbIX ra30B aproH + YrneKUchblin ras
(75% + 25%), a «ropsa4ero npoxoga» 1 3anoNHSHOLLNX
cnoes WBa B yrnekucnom rase (100%). Ceapka

BCEX COEB LUBa BbINOMHANACH CBEPXY BHU3 («Ha
Cnyck»). KoMnnekc 6bin1 yKOMMAEKTOBaH O4HUM
4eTblPeXNOCcTOBbIM (Libherr) 1 NaTbio ABYXMOCTOBLIMU
(Arcotrac) caMoxoOHbIMN CBapPOYHbIMW arperatamMu ¢
rMAPaBANYECKUMK CTRENAMMN-MaHUNYyNATOpamMu, Ha
KOTOPbIX NOABELLEHbI CBAPOYHbIE NanaTKu.

Ceapka 3ax/1ecToB, CTbIKOB NMEPeEXOAoB 1 y3/10B
JIMHENHBIX 3a[BV>XEK BbIMOMHANACH C MCMONb30BaHNEM
Hapy>KHbIX LeHTpaTopoB No TexHoaoruam WPS-

02 n WPS-23. Cbopka CTbIKOB Mpon3Boannach

C MOMOLLbIO XECTKNX HaPY>KHbIX LIEHTPaTOPOB,
n3rotoeneHHbix hupmon CRC Evans, n 3BeHbeBbIX
LleHTPaToOpPOB OT POCCUNCKNX NMPON3BOANTENEN.

Kak nokasana npakTuka, ueHtpatopbl CRC Evans
Nyylle NMKBUOMPYIOT MPEBbLILLEHNE KPOMOK Tpy6 B
CTblKE, Tak Kak B UX KOHCTPYKLIMN NCMONb3YeTCs
rmopaBanyecknin goMkpat. K HegocTaTkam aTux
LEHTPaTOPOB HEODXOAMMO OTHECTU 3HAYUTESBHbIN
BEC, C/IOXKHOCTb BbINMOIHEHNA 50% nepumeTpa
KOPHEBOIO Mpoxoda A0 CHATUSA LeHTpaTopa

N 3HAYUTENBHYO CTOMMOCTb MO CPaBHEHUIO

C Hapy>XHbIMU LIeHTpaTopamMm pPOCCUNCKOWN
KOHCTPYKLUMN.

CTblkun Tpyb cobupanmcb ¢ 3a30pom 2,5 - 3

MM. [nsi BbINOMIHEHUS! KOPHEBOIO C/OS LUBa
NPUMEHANMCh 3NEKTPOObI ANAMETPOM 3,2 MM.
HanpaBneHne cBapKi CHU3Y BBEPX - «HA MOABHEM>.
MonsApHOCTL — NpsIMasi NPKW CBapKe 3NeKTpodamMm

C UENNoN03HbIM MOKPbITMEM WU 0bpaTHas Npu
CBapKe 3MeKTpodamMn C OCHOBHbIM MOKPbITMEM. Ha
Hapy>XHOM LieHTpaTope CBapunBaeTCs O4HOBPEMEHHO
OBYMS a1eKTpocBapLymkamm okono 50% nepumeTpa
KOPHEBOro CNos WBa, MoCc/e Yero Hapy>XHbli
LEeHTpaTop yaanseTcs 1 3aBepllaeTcs cBapka
ocTanbHbIX 50% ¢ 0643aTenbHbIMY 3anuiamm
Yy4aCTKOB «CTapT-PUHALL».

OOHUM 13 BaXKHbIX YCNIOBUI MPU CBapKe Takmx
CTbIKOB SIBMISIETCS COXpaHeHne Temneparypsi
npenBapuTensbHOro nogorpesa. Vcnons3osaHue
TpaOMLMOHHOW B TOY6OMNPOBOAHOM CTRONTENBCTBE
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self-propelled lineup clamp combined with a welding
machine that welded the root layer of the joint from
inside the pipe using six welding heads. The remaining
teams welded the outside layers inside the tents listed
above using external welding heads and solid-section
0.9 mm diameter wire. The root and face layers were
applied in a shield gas mixture of argon + carbon
dioxide (75% + 25%), and the hot pass and fill layers

in carbon dioxide (100%). All the layers were welded
downhill. The system comprised one 4-station (Liebherr)
and five 2-station (Arcotrac - Vietz) welding tractors with
hydraulic boom manipulators from which the welding
tents were suspended.

Welding of lap joints, taper joints and line valve
assemblies was done according to procedures WPS-
02 and WPS-03 using external lineup clamps. The
joints were assembled using rigid external lineup
clamps manufactured by CRC Evans and break-over
lineup clamps produced by Russian manufacturers.
Experience showed that the CRC Evans clamps were
better at eliminating the height difference of the pipe
edges in the joint since they use a hydraulic jack.

The drawbacks of these clamps are their considerable
weight, the difficulty of depositing the root layer around
50% of the perimeter before the clamp is removed, and
their high cost compared with Russian-made external
lineup clamps.

The pipe joints were assembled with a clearance of
2.5-3 mm. For applying the root layer, 3.2 mm diameter
electrodes were used. The welding direction was from
bottom to top - uphill. Polarity was straight for welding
with cellulosic electrodes and reverse when using basic-
coating electrodes. Two welders working at the same
time apply about 50% of the root layer perimeter on the
external lineup clamp, after which the clamp is removed
and welding of the remaining 50% is completed,
making sure to notch the start-finish sections.

One of the important factors in welding these kinds

of joints is to maintain the preheat temperature.

The method traditionally used in pipeline construction
whereby the joint is preheated until the external

lineup clamp is fitted leads to a drop in the preheat
temperature at the start of welding the root layer (to
below 80-100°C) and consequently to the likelihood

of cracks appearing. To eliminate this drawback, the
diameter of the collar burners was increased so that
preheating could be done after assembly with the
external lineup clamp in place on the pipe joint. The

fill and face layers were welded downhill with basic-
coating electrodes according to the WPS-01 procedure
or uphill according to the traditional WPS-23 procedure.

Lap joints were removed by teams consisting of
two pipelayer operators, a welding tractor operator,
two welders, a gas cutter, foreman, and a rigger.

www.rogtecmagazine.com



2> UTi

Approved
Event

2-5 June 16th International Caspian

2009  Etehabiond

Baku, Azerbaijan incorporating
Refining & Petrochemicals

www.caspianoilgas.co.uk

=T

JUNE 45 Iy

CASPIAN OIL & GAS

Organisers

Supported
by E GROUP PLC

Tel.: +44 0 207 596 5000; Fax: +44 0 207 596 5111
oilgas@ite-exhibitions.com

SR

(€3
— |\ =
Ministry of State Oil Company ?
Industry and Energy of of
the Republic of Azerbaijan Azerbaijan Republic Chamber of Commerce and Industry

of the Republic of Azerbaijan

(Lzeca

Tel.: +994 12 447 47 74; Fax: +994 12 447 85 58
oilgas@iteca.az




B TPYBOINPOBOA

CXeMbl MOJOrpeBa CTbika 4O YCTAHOBKM HAPY>KHOMO
LieHTpaTopa NpuBOOUT K CHUKEHUIO TeMNepaTypsb!
NoAorpeBa B NepuUof Haqana CBapKy KOPHEBOIO

cnos wea (Hmwke 80 - 100°C) 1, Kak cneacTemne, K
BEPOATHOCTU BO3HUKHOBEHUSA TPELLMH. [ns nukBmaaumm
3TOro HegocTaTka bbil yBENNYEH ONAMETP HAPY>KHbIX
KOJbLIEBbBIX FOPESIOK, HYTO AaNI0 BO3MOXHOCTb
NpPON3BOAUTL NPEABAPUTENBHBIV MOAOIPEB NMOCEe
COOPKM MPU HANIMHUK HAPYXXHOMO LIEHTpaTopa Ha

CTbike Tpyb. CBapka 3anonHALLMX 1 0BAULIOBOYHOIO
CJI0€B LLBA BbINOHANACH 3NEKTPOLAMN C OCHOBHbIM
MOKPLITUEM CBEPXY BHWU3 MO TexHonorum WPS-01 nnu
CHM3Y BBEPX Mo TpaauLMOHHON

TexHonorum WPS-23.

3axnecTbl MMKBMAMPOBANVCb Bpuragamm, COCTOALLMM
N3 OBYX MALUMHUCTOB TPyboyknag4ymka, MalmHmucTa
CBapOYHON YCTAaHOBKM, OBYX SMEKTPOCBAPLLMKOB,
rasopesynka, bpuragnpa v TakenakHnka. [ns sawmTbl
MECT CBapKW NCNONb30BaUCh 0BnerdeHHble NanaTku
BEEPHOM KOHCTPYKLMW, pa3padoTaHHble POCCUNCKMMM
cneumanucTamu rno onbITy peanuaaun

npenplayLLmMx NPOEKTOB.

MoHTa>K y3/10B ralleHnst konebaHus gaBneHus Ha
nencteytollem HedbTenposoae SHBAB-1 ocyllecTBSM
6e3 NpekpaLLeHrs nepexkadkn HedT NOCPEeaCTBOM
«FOPsIHMX BPE30K» - MpuBapuBaHneM K HedpTenpoBoay
pa3pesHbIX TPOMHUKOB 1 MOCAenyoLLEN BPE3KN C
nomoLLbo 06opyaoBaHus KomnaHum TD Williamson
CTaHLMI NPeaoXpPaHUTENBHBIX KanaHoB.

CBapky pa3pesHbIX TPONHUKOB NP «FOPS4NX Bpe3kax»
BbINONHANM MO TexHonoruam WPS -10, -11 n -12.
DNeMeHTbl Pa3pesHOro TPOMHMKA yCTaHaBAMBaINCh

Ha OEeNCTBYHOLLMIA HePTENPOBOL B MECTE BPE3KU U
dmKcrpoBanmck Ha Tpybe C MOMOLLBIO ABYX HAPY>KHbBIX
3BEHbEBbIX LiIeHTpaTopoB. BHavane cBapueanu

OBa ropu30oHTasbHbIX LWBA, COeMHAOLMX OBa
3/1EMeHTa TPOMHMKA B €QUHYHO KOHCTPYKUMO. CBapky
OCYLLECTBNAN BaNMkamMn 06paTHOCTyNeHYaTbIM
cnocoboM. CHUMaTb Hapy»KHble LIeHTpaTopbl
paspeLlanochb Nocne cBapku 25% ceveHns aByx
FOPU30HTASIbHBIX LUBOB. [OCNe 3aBepLUeHNs CBapKM
FOPU30HTAaSbHBIX LUBOB CBapVBay KOMbLEBbIE
YrNOBble LUBbI, COEANHSIOLLME TPOMHNK C TRybamum
HedTenpoBoaa. CeapKy BbIMOMHAMN CHN3Y BBEPX
OTAENBHBIMN BaIMKamM 06paTHOCTYNEHYaTbIM
CcnocoboM ABa CBapLLMKa OOHOBPEMEHHO. AHANOMMYHO
npuBapuBan SKOpHble naHupl.

YcTpaHeHne 0edeKToB NPON3BOAMIOCE MO TEXHOOMNAM
WPS-03 1 -28 peMOHTHbIMW 3BEHBbAMM, COCTOALLMMK N3
OMbITHOIO 3NEKTPOCBAPLLMKA 1 MaLLMHNCTa CBApPO4YHOrO
arperata. 'lo cneumurKaumsam 3akasyrka NoBTOPHbIN
PEMOHT [OMyCKaCA OAVH pas.

PeMOHT BbIMOHANCA Kak CHapyXu, Tak 1 MU3HYTPKU
Tpybonposoda. PazameTka getheKToB Npon3BoaMIach
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Lightweight fan-type tents developed by Russian
specialists from their experience of earlier projects were
used to protect weld areas.

Installation of surge relief stations on the existing
SHBAB-1 oil pipeline was carried out without halting the
oil flow by means of hot taps - welding split tees to the
oil pipeline and then tying in safety valve stations using
TD Williamson equipment.

Welding of split tees for hot taps was done using the
WPS -10, -11 and -12 procedures. The members of the
split tee were mounted onto the operating pipeline at the
tie-in point and held in place on the pipe by two break-
over external lineup clamps. First, two horizontal seams
were welded to join the two members of the tee into a
single structure. Welding was done with beads using
the step-back method. The clamps were allowed to be
removed after 25% of the cross-section of the horizontal
seams had been welded. After the horizontal seams
were welded, circular fillet welds were made to join the
tee to the pipeline. Welding was done from the bottom
up with separate beads using the step-back method by
two welders at the same time. The anchor flanges were
welded in the same way.

Defects were removed using the WPS-03 and -28
procedures by repair teams consisting of an experienced
welder and a welding tractor operator. According to client
specifications, a repeat repair was permitted one time.
Repairs were made both outside and inside the pipeline.
The defects were marked out by the repair team

using a measuring band (similar to the bands used by
defect detector operators). The defects were ground
with abrasive disks. For repairing a root layer from the
outside, abrasive disks 2.2 mm thick were used for a
section that was to be cut through, and for all other
cases the thickness was 4 and 6mm. Grinding of the
defects was generally done by the welding tractor
operator, but if a through cut was required, it was done
by the repair welder with a hacksaw to obtain an even
opening of 2.5 - 3mm.

To reduce the likelihood of cracks appearing
during repair of the root layer of lap joints, the following
sequence of process operations was used in the project:

» preheat the joint to be repaired using a propane collar
burner to 120 - 150 °G;
» remove the defective section;

» reheat the joint again, immediately before welding,
to 120 - 150 °G;

» weld the defective section while strictly maintaining the
interpass temperature;

» when welding is done, put a thermal wrap around the
joint to reduce the cooling rate.
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PIPELINING

3BEHOM MO PEMOHTY C UCMOJIb30BAHMEM MEPHOMO
nosica (aHanorM4HoOro nosicam 4eeKTOCKONNCTOB).
[edekTbl BbiLLAMMOBLIBANNCE C MOMOLLbHO
abpasvBHbIX KPYroB. [ peMOHTa KOPHEBOIO Clost
LLBa CHapy»>ku, Ha y4acTKe CKBO3HOIo nNponmna,
MCMONb30BaNUCh abpasnBHbIE KPYIW TONLLWMHONM 2,2
MM, B OCTaslbHbIX Clly4asix UX TOMLLMHA COCTaBnsna

4 1 6 MM. BbilunnoBky AedeKToB BbINOMHSAM, Kak
npasuio, MaLIMHUCT CBAPOYHOrO arperara, a B clyyae
HeoOXOAMMOCTI CKBO3HOrO Mponuia Ty onepauuto
MPOV3BOANIT 3NIEKTPOCBAPLLUNK-PEMOHTHUK HOXOBKOM
0118 MOJlyHeHUs paBHOMEPHOIo 3as3opa 2,5 - 3 MMm.

B uensx cHYKeHNsa BEPOATHOCTU BOSHUKHOBEHUS
TPEeLLVH MNMpn pEMOHTE KOPHEBOIO CJ104A LBa 3ax/1eCTHbIX
CTbIKOB Ha MNMpoeKTe UCronb3oBasiaCb clieayoLulas
TEXHOMOrMYecKasa NOCNe0BaTENbHOCTb OnepaLmi:

» npenBapuTenbHbI NOAOrPEB PEMOHTUPYEMOIO
CTblKa KOJIbLIEBOW NPOMNAHOBOW rOPEenKon oo
Temnepatypbl 120 - 150 °C;

» ypaneHune 0eeKTHOro y4acTka;

» MOBTOPHbIN, HEMOCPEOCTBEHHO Nepen CBapKoW,
noaorpes cTbika Ao Temnepatypbl 120 — 150 °C;

» CcBapka 0edeKTHOro y4acTka npu CTPOrom
NOALEPXKAHUM MEXCIIONHOW TeMnepartypsbl;

» OfeBaHne TepMOoriodaca no 3aBepLlieHn CBapkKM Ana
CHIDKEHNA CKOPOCTUN OCTbIBAHNA CTblKa.

B LenoM npu peMoHTEe KOPHEBOMO CIOS! LLIBA CThIKOB
3ax/1eCTOB B U3JTIOXXEHHOW MOCAe[0BaTeIbHOCTU TPELLWH
He Oblo.

3Ha4NTENbHbIN MPAKTUHECKUIA MHTePEC NpeacTasnaeT
paspaboTaHHbI B COOTBETCTBUN C CUCTEMOW
MEHeIPKMEHTA Ka4ecTBa 1 MPUMEHSIEMbIN Ha NMPOEKTe
NMOPSIAOK KOHTPOSA CBAPOYHOro NpoLiecca.

When the root layer of lap joints was repaired in the
above sequence, there were ultimately no cracks.

Of great practical interest here was the welding process
monitoring procedure that was developed in line with the
quality management system and used in the project.

At the preparatory stage it is verified that: the relevant
(approved) welding procedure is available;

» the pipes meet project requirements and the
specifications, and that they are free of
unacceptable defects;

welders and welding operators have the appropriate
(unexpired) certification;

welders are properly equipped (coveralls, boots,
leggings, mask, electrode holder, electrode case);

the equipment and tools are available and in working
condition (correct lineup clamp, clearance wedges,
electric grinders, return lead clamp, welding protection
tents, welding cable, welding current remote control,
grounding at end of welded pipeline string, pipe rollers);

the beveling of the pipe ends matches, including geometry;

the joint is correctly assembled, including fulfillment
of requirements regarding the offset of factory-welded
seams and their location;

the equipment for preheating the pipe ends is in good
working order;

» welding materials are prepared (baked) and that they
have certificates;

» the welding machines are in good working order.
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During the welding process the following are monitored:
size of the root opening and the amount that it changes
during the root pass;

» use of no less than two welders simultaneously for
welding pipes more than 12” in diameter;

95,5
JlabopaTopna KanubpoBKKN PacXoAOMEPOB

Brinyckaemas komnaHmet SPSE crcTema kanmbpoBKM pacxofoMepoB npeaHadHaydeHa

0015 KanMbpoBKN M0OLIX TUMNOB PACXOA0OMEPOB Ha OCHOBE MBMEPEHWIST PACXOda MIMAKMX
yrNeBofopoaos B AnanasoHe o1 150 oo 4000 m%. [ns aToro komnaHns SPSE rcnonbayet
pazINyHbIe BULbI KWOKVIX Y NeBOLAOPOAOB C BASKOCTHIO 0T 0,5 A0 130 MM2/c B CTaHAAPTHOM
BapviaHte. MoryT paccmaTpvBaTtbcs U Apyrne BO3MOXKHOCTH (MOBbLILLEHME BASKOCTH A0

500 MM2/c MO COrNlAacoBaHMIO).

CraHfapTHble AMameTpbl OT 6 40 24 AtoiimoB
(HOMWHanbHblE AnameTpbl B MeTpuyeckux eayHunuax ot DN 150 go DN 600).

MpyBepHbIn KOHTYP 06beMoM 15 M3 MCMONb3yeTCs AN KanMbpOBKIA My pacxoae

10 3000 M%. KOHTPOJIbHbIE PACXOAOMEDLI MPUMEHSIOTCS A1 KanvbpOBKIA Mpw

pacxoge 1o 4000 M%.

AxkpeauTaums Kommtetom ®paHummn no Bonpocam akkpeavTaum (COFRAC) rapaHTpyeT
COOTBETCTBME PEIYNLTATOB MOCYAAPCTBEHHBIM CTaHAapTam 1 y4eT hakTopoB
HeonpeaeneHHOCT NabopaTopHbIX naMepernn. KommuteT OpaHumm no Bonpocam
aKkKpeaMTaUym 3aKko4a MHOFOCTOPOHHME COrNallenu s ¢

METPONOMMHYECKV MM BEAOMCTBaMM PasHbiX CTPaH Mypa.

0)442 4 8 0)442 4 829

0)442 050 0)442 050




B TPYBOINPOBOA

Tak, Ha NOArOTOBUTENBHOM 3Tane
NpoBOANTCS NMPOBEpPKa:

» HaNN4YMss COOTBETCTBYIOLLEN (YTBEPXKAEHHON)
CBapO4HON NpoLEeaypbl;

» COOTBETCTBUA TPYO TpeboBaHWAM NpoeKTa 1
TEXHNYECKUM YCIIOBUSAM, OTCYTCTBUA HEAOMYCTUMbBIX
neheKToB Ha Tpybax;

» HANNYNS Y SNEKTPOCBAaPLLUMKOB 11 ONepaTopoB
COOTBETCTBYIOLLEN (HE NPOCPOYEHHON) aTtTecTaumm;

» COOTBETCTBMS SKUMUPOBKN SNEKTPOCBAPLUNKOB
(kocTioM, 0BYyBb, Kpari, Macka, anekTpogoaep»xaTenb,
neHan onsa aneKkTpoaos);

» HAIMYMS 1 paboTOCNOCOBHOCTM 0BOPYAOBAHUS U
CPEACTB Masiol MexaHm3aLmm (COOTBETCTBYHIOLLErO
LeHTpaTopa, KIMHBEB ANA YCTaHOBKM 3a30pa,
SNEKTPOLLMMMPMALLNHOK, KpenieHns obpaTHOro
npoBoda (Macchl), NanaTtok-yKpbITUIA, CBAPO4YHOIO
kabend, AMCTaHLMOHHOIO peryndaropa Cuibl
CBapPO4YHOro TOKa, 3a3eMJIEHNS Ha KOHLE
CBapVBaeMOM HUTKM TPpybompoBoaa, Nexxek nog Tpyoby);

» COOTBETCTBUA Pasaesiku TOpLIOB TPyo,
BK/tOYasi reOMETPUIO;

» MNPaBUIBHOCTN COOPKM CThIKa, BKKOYas BbIMNOMHEHNE
TpeboBaHWN MO CMELLEHNIO 3aBOACKMX LLBOB U 1X
PaCMONOXKEHNIO;

» MCMPaBHOCTU 1 paboTOCNOCOBHOCTY 0BOPYAOBaAHNS
0N NpeaBapuTeNbHOrO Nogorpesa TopLOB TPY6;
NOOrOTOBKM (MPOKaSIKK) CBAPO4HbIX MaTepranos,
HanNM4ns cepTUNKaTOB;

» PabOTOCMOCOBHOCTU U NCMPaBHOCTU
CBapO4HbIX arperaros.

B mpouecce cBapky KOHTPOAMPYOTCA:

» BeSIMYMHA 3a30pa U ero N3MeHeHns BO BPEMS
BbIMNOJSTHEHWST CBAPKM KOPHEBOIO MPOXOAa;

» UCMONBb30BaHNE OAHOBPEMEHHO HE MEHEe OBYX
3NEKTPOCBAPLLMKOB Npu CBapke Tpyb AMaMeTpoB
6onee 127

» CHATUE (OCBOBOXKAEHME) LieHTPaTOPA;

» MHTepBaJl Mexly 3aBepLleHeM CBapKn KOPHEBOIo
CNOS 1 Ha4aloM CBapKK «ropsiyero npoxopa» npu
MCNONBb30BaHNM BHYTPEHHEr o LieHTpaTopa;

» Cuna CBapOYHOro TOKa,;

» Ka4eCTBO 3a4MCTKN KaXXO0ro Npoxoaa;

» PEXNMbl CBAPKN HA COOTBETCTBME
pernameHTMpPoOBaHHbIM NPOLEOYPOWN;

» OTCYTCTBUE 32>KUraHns oyru Ha Tene Tpyo;

» cOBNoaeHNe NPEANMCaHHOMO Y1Cna NPOXoO0B;

» BbINOJIHEHME TPEBOBAHNUI MO MEXCNONHOM
Temneparype; UCNoib30BaHe TEPMOMOSICOB.

MO 3aBepLUEHMN CBapKM MPOBEPSIOTCA reOMETPUHECKINE
napameTpbl CBAPHOroO LUBA, OTCYTCTBME BUOMMbIX
HeLOonyCTUMbIX gedeKToB. KOHTPONMPYOTCA pa3mepsl
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removal (release) of the lineup clamp;

» interval between completion of the root layer and start
of the hot pass when using an internal lineup clamp;
the welding current;

» quality of cleaning of each pass;

» that welding is performed in line with the
specified procedure;

» absence of arc striking on the body of the pipes;
» completion of the prescribed number of passes;

» interpass temperature meets requirements;
use of thermal wraps.

When the welding is completed it is checked for seam
geometry and absence of visible unacceptable defects.
The edge misalignment is measured and the weld is
inspected to make sure that it has been cleaned of
slag and molten metal spatter, and that it has been
appropriately marked.

The final operations at the end of the work shift are to
cap off open sections of the pipeline, complete welding
of the face layer on all the welded joints, verify the
number of remaining electrodes, and clear away any
foreign objects from the production area.

WELDING QUALITY CONTROL

AND BASIC DEFECTS IN WELDED JOINTS

Welding quality control was subcontracted to Vetco,

a local company that used gamma defect detectors
and X-ray machines, including self-propelled pipeline
crawlers for internal pipe inspection. The fillet and horizontal
welds on the split tees were inspected using powder
magnetography and dye penetrant examination. The
average percentage of seam overhead joints inspected was
10% of the total number welded, but the overhead joints
welded by the CRC AW automatic welding machine were
100% inspected using a Pipewizard automatic ultrasound
computer system made in Canada. The inspections were
performed by Stroytransgaz engineers.

In pipeline construction practice outside Russia, welding
quality is generally assessed based on the percentage of
unacceptable defects out of the total number of joints:

» up to 5% is excellent quality;

» up to 7% is good quality;

» up to 9% is satisfactory;

» more than 10% is unsatisfactory.

At the facility that was built, repairs were made to 155
joints that had been welded on the CRC AW automatic
welder, and to 410 manually welded joints. The total
percentage of repair was 6.33%, including 8.6% for
manual welding and 3.7% for automatic. Applying the
international assessment criteria it can be stated that
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Dynapad

MalunHa 019 3acbInKy TpaHLlen
NPOCEAHHbIM TPYHTOM

THETET
970 60MbLle, YEM NPOCTO MalUMHA O1A 3acbIiNKU TPaHLLEN

B MawwnHa Dynapad obecneunBaet
BbICOKOE Ka4eCTBO MPOCENBaHVIA
FPYHTa, CMOCOBCTBYHOLLIEE MOBbILLEHWIO
npovsBoanTeENbHOCTN. OHa 3 (EKTUBHO
paboTaeT TaM, rae HEBO3MOXKHO
MNPUMEHEHNE MalLLMH C OIHOCTYMNEeHYaTbIM
NPOCEeVBaHNEM FPyHTA.

B MawwwuHa Dynapad obecnevvBaeT MOCNONHYO
YKNaaKy B TPAHLLEK MPOCESHHOIO
Martepuana BCEX YETbIPEX CTEMEHEN
KPYMHOCTU, UCKOHAA KOHTaKT MEXay —_
CKaJlbHbIM FPYHTOM M MOBEPXHOCTHIO TPYObI. ,

B [103BONSET COKPATUTL 3aTpaThl U1
CPOKM CTpOUTENbLCTBRA.

B Tpy6onpoBOaHbIE KOMMAHWN MOTYT . , I
ObITb YBEPEHbI, HYTO UX TPYObI HAAEXXHO
3aLMLLEHbI.

Kpome Toro, komnauua KNI paspa6otana aththeKTUBHbIC W

3KOHOMMYHbIE TEXHONOrUM NPOKNAAKN TRY6ONPOBOAOB U KNI dynapad GmbH

3acbINKu TPaHwWenl, 3anaTenToBaHHbie B Poccun. Hubertus Strasse 25

D-80639 Munich, Germany
Ten.: +49 (0) 89 1711 9422

Komnanua KNI roToBa paccmoTpeTb npeinoXKeHnsa 06 oTKPbITUN
npeAcTaBUTENbCTBA NNV COBMECTHOro npeagnpuaTua B Poccuu.

bonee noApo6Hy0 NHhopMALKIO Bbl MOXKETE NONYYUTD info@knidynapad.com
HenocpeACTBEHHO B HaLIEH KoMmnaHuu. www.knidynapad.com
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Table 1
Typical manual arc welding defects and methods of remedying them

Arc too long, incorrect arc striking
and breaking

Reduce arc length, strike and break arc without pulling the
electrode tip abruptly away from the workpiece. Prevent arc
re-striking by electrode stub end

Incorrect electrode manipulation.
Breakdown of cellulose coating
(cellulosic electrodes only)

Avoid arc extinction, notch the start and end points correctly.
Reduce the welding current.
Length of the electrode stub end should be > 50 mm
for cellulosic electrodes

Layer too thick (including the hot pass) which
prevents degassing of the metal (wormholes)

Apply specified number of layers but reduce their thickness.
Use the hot pass welding technique (sweeping out the slag by
whipping movements)

Abrupt and random manipulation of the
electrode tip.

Wet electrode coating and pipe edges.
Arc too long (for basic-coating electrodes)

Amplitude no more than twice the electrode diameter for
basic-coating electrodes and three times the diameter for
cellulosic electrodes.

Bake the electrodes and dry the pipe ends with a torch.
Arc length should be no more than half the electrode diameter

Opening too small

Opening should be > 1,5 mm

Slag pockets not opened up sufficiently.
Slag has not been melted out of the pockets

Completely flush the center of the bead (open slag pockets).

Use the hot pass welding technique (sweeping out the slag by
whipping movements)

Seam layers are poorly cleaned.
Welding current is too low.
Improper welding technique

Carefully clean off slag with a wire brush.
Increase the welding current.
Use the arc to “blow” the slag off the surface of the molten pool

Edge bevel is dirty

Opening too small and welding current too low.

Increase the opening and adjust the welding current.
Clean the edges to be welded to a metallic shine

Improper electrode manipulation.
Welding current too high

Maintain even travel of the electrode without increasing arc
length at the pipe edges.
Reduce the welding current

Unacceptable mechanical loads on root layer.
Root layer is not thick enough.
Interpass temperature requirements not
adhered to

Remove mechanical impacts during welding, observe assembly
procedure, do not adjust the opening during the process of
welding the root layer.

Reduce thickness of the ground-off layer.

Preheat to set temperature, maintain prescribed temperatures
during welding process, including the hot pass

Opening is too small, improper
welding technique

Ensure that opening and welding procedure are as prescribed.
Reverse polarity

All layers
Root & hot pass
Pores
Hot pass & fill
layers
Face
Reverse bead
Hot pass
Slag
Fill layers
Under-penetration Root
Undercut Root & face
Cracks Root
Hollow head Root
102 | ROGTEC
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PIPELINING

CMeLlleHNA KPOMOK, O4YMCTKa CBapHOIro coegmHeHns
OT Wnaka n 6pb|3r pacnnaByieHHOro MeTasnna,
BbIMNOJIHEHNE COOTBeTCTBnyLLI,eVI MapKNpPOBKN.

3aBepLuatoLLMK OnepaLmvaMmn B KOHLEe padodel
CMeHbI ABNSIOTCA: YCTAHOBKA 3arflyLllek Ha OTKPbITble
y4acTKu TPyGoNpoBo/4a, 3aBepLUeHe CBaPKU
06MLIOBOYHOIO COS LLBA Ha BCEX CBAPEHHbIX
CTbIKax, KOHTPOJIb YMC1a OCTaBLUNXCS SNEKTPOL0B

1 yBopKa 30HbI MPOU3BOACTBA OT NMOCTOPOHHUX
NnpeameToB.

KOHTPOJIb KAYECTBA CBAPKM

W OCHOBHbIE AE®EKTbI GBAPHbBIX CThIKOB

KOHTpOb KadecTBa CBAPKM BbIMOSHANA HA YCOBUSX
cybrnogpsaa MecTHas komnanus Vetco. [ns storo
NCMNONb30BANCH Y-AeEKTOCKOMbI, PEHTFEHOBCKME
annapartbl, B TOM Y/CNE N BHYTPUTPYOHbIE CAMOXOHbIE
Tvna «Kpoynep». YrnoBble 1 rOpU30OHTaSIbHbIE

LLBbI Pa3PE3HbIX TPOMHUKOB KOHTPOMPOBAINCH
MeToAamMu NOPOLLKOBOW MarHMTorpadmn 1 LIBETHON
nedekTockonmn. CpedHWin MPOLIEHT KOHTPONS
NMOTOJOYHbIX NIMHEMHbBIX CTbIKOB cocTaBnsn 10% ot
00LLEro Ymcna CBapeHHbIX, HO MOTOIOYHbIE NIMHENHbIE
CTbIK/, CBapPEHHbIE YCTAHOBKOW aBTOMAaTNHECKOWN
cBapkun CRC AW, npoxoannn 100%-11 KOHTPOSb

the quality of manual welding operations was good, and
automatic welding excellent.

These levels were achieved thanks to constant
monitoring by the office of the project’s chief welding
engineer, analysis of the causes of the weld joint defects,
and determination of the methods to remedy them.

The results of this work are summed up in Table 1, which
shows the typical defects encountered in manual arc
welding on the project, their causes, and their remedies.
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Tabnuua 1:
NethexTol, TANMYHLIE ANA PYYHOI AYrOBOWM CBAPKK, U CNOCO6LI UX YCTPAHEHMA

XapaxTep-Hbie
YMEHbLUNTL ANVHY Oy, 3abKnraTb 1 obpbiBaTb 6e3
B YBenuyeHvie 4nvHbl Ay, HeMpaBubHOE AnVIHy By P ATy
Ce cnou pPE3KOro OTPbIBa TOPLA S1EKTpoAa OT Usaenns. VIcknio4mnts
3akuraHve 1 obpbIB Ay
NMOBTOPHOE 3aXKUraHve yr Orapkom anexkTpoaa
KOBHEBOI HenpaBunbHas MaHUMYyNALWS 3NEKTPOLOM. 136eratb 06pbIBOB fyru, MPaBnIbHO 3annBaTb 3aMKU.
" r% i [MNpounsoLLna AECTPYKLUMS 13 MOKPbITUS YMEHbLLNTb CUYy CBapO4HOro TOKa.
«
n o’;o Liennono3bl (TObKO A5 SIEKTPOAOB C [nvHa orapka anekTpoga 4oskHa CocTaBnsTb > 50 MM Ans
»
POXOR LIeNMtoNo3HbIM MOKPbITUEM) 3JIEKTPOAOB C LIENSION03HBIM NOKPLITUEM
«Fops-mn Bonbluas TonwwmHa cnos (B ToM wmicne Bblaoep>xvBaTh MpefnmMcaHHoe YMCO COEB, YMEHBLLNB 1X
Mopb! NPOXOA» 1 «rOPsA4ero NPoxo[a») NPenATCTByeT ToNWWHY. Cobntoaatb TEXHNKY CBapKW «rOpsiHero npoxoaa»
3anonHalWLMe | nerasaumm MeTasia (HepeeobpasHbie NMopbl) («BbIMETAHME> LUMAKA «XJTbICTOOBPAa3HBIMU» MaHUMYASLMSMI)
cnou
HEHE W EG A EELY Amnnutyaa He 6onee AByX OMaMETPOB 3NeKTPoAa ANs
TOPLIOM SNIEKTPOAa. 3NEKTPOAOB C OCHOBHBIM MOKPBITUEM 1 TPEX AVAMETPOB OJ151
OBMMLIOBOYHBIN BrnayxHOCTb 3M1eKTPOAHOIO MOKPLITUS 3NEKTPOAOB C LIENMONO3HBIM MOKPBITUEM.
¥ KDOMOK TPY6. TPOKANVTL 3NEKTPOLbI, MPOCYLLTL FOPENKOMN TOPLIb! TRYD.
Awiras pyra (Ans SNeKTPOR0B C [vHa fym - He 6onee NonoBMHLI AyameTpa aMeKTpoaa
OCHOBHbIM MOKPbITUEM)
ObpaTtHbIn .
A — CAnLKOM MareHbKMin 3a30p 3a30p AomkeH bbb > 1,5 MM
- 3 He0CTATOHOE PACKPLITIE LLINAKOBbIX [MonHOCTHIO YOpaTh YCUNEHNE C LIEHTPa Basnka («packpbiTb
«[opsmin KapMaHOB LLNaKOBble KapMaHbl»).
oereey He BbIMTaBGH LLEK V3 KADMAHOB CobnogaTtb TEXHUKY CBapKU ropsiHero npoxoda («BbIMeTaHne»
P LnaKa «XJbIcToobpasHbIMU» MaHUMYISLMSIMA TOpLIa 3NeKTpoaa)
Llinak
[Mnoxast 3a4MCTKa CNoes LUBa. TuwaTtensHO BbIHMLLATE LLMaK MPOBOSIOHYHON LLIETKOM.
3anonHsoLmve Manas cvna cBapo4HOro Toka. YBENWHMTb C1Ny CBapO4HOrO TOKa.
HerpasusibHast TEXHUKA CBAPKYA «CpyBaTb» Oyrov LWiak ¢ MOBEPXHOCTY CBapOHYHOM BaHHbI
ManeHbkuii 3a30p 1 HU3Kas cuna
. YBENMUMTL 3a30p, OTPENYIMPOBATL CUITY CBAPOHHOIO TOKa.
HenpoBap KopHesoit CBapO4HOro TOKa.
3a4mCTUTL CBaprBaeMble KPOMKI A0 METASIMHECKOro Hnecka
Pazpenka KpoMok 3arpsidHeHa
Tb PABHOMEPHYHO TRAEKTOPWIO ABVIKEHNIA
Noapes KopHegoit v HenpaBunbHas MaHUMYNALMS 3NEKTPOLOM. 006”0'5'% PABHOMEPHYIO TOAGKTOPHO AIBIDKE 6
- anekTpoaa 6e3 yBenmyeHs AnvHbl fiyri Y KDOMOK TPyO.
06/MLIOBOYHbIN BonbLuasa cvna cBapo4HOro Toka POR Y Al fyrny <p 24
YMEHBLLINTL CUSTy CBAPOYHOIO ToKa
YCTpaHUTb MexaHN4YeCKne BO3OENCTBIUS Mpu CBapke, cobmodaTrb
HeponycTumbie MexaHn4eckiie Harpyskin Ha | exionomiio cEOpKH, He peryMpoBaTL 3a30p B MPOLIECCE CBapKY
[RCPIRI=EEer) Ce, KOPHEBOro GO,
Toewwiib! Kophesoit HepocTaToyHast TonwmHa KOpHEBOro CI1osi. YMEHbLLUNTb TOMLLWHY COLLTMGOBAHHOMO CIOS.
HecobntopeHve TpeboBaHnst Mo Obecne4vBaTb NpeaBapuTebHbIN MOAOrPeB A0 3afaHHON
MEXKCSIONHOM TeMneparype TemMnepaTypbl, BblAepKMBaTb TEMNEPAaTYPHbIN PEXIM B MPOLLECCe
CBapKK, B TOM HKCIIE 1 «TOPSAYEro NMpoxona»
. . HepocTatoqHbIn 3a30p, HenpasuibHas Ob6ecneumnTb pernameHTUPOBaHHbIE 3a30P Y TEXHNKY CBapKU.
Monbiit BannK KopHesoit
TEXHMKA CBaPKU VI3MeHWTb MONSPHOCTL Ha 0bpaTHYIO
www.rogtecmagazine.com
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PIPELINING

YyNbTPa3BYKOBOW aBTOMATU3MPOBAHHOM KOMMbIOTEPHOM
yCTaHOBKOW «Pipewizard» kaHagcKoro npovs3soacTea.
KoHTposib BbinonHanm cneumannctsl OAO
«CTponTpaHcras».

B 3apybexxHon npakTuke TpybonpoBoaHOro
CTPOUTENBCTBA KAY4eCTBO CBAPOYHbIX PaboT NPUHATO
oLeHMBaTb MO NPOLEHTY HEQOMYCTUMbIX AEEKTOB B
CTbIKax OT 06Lero nx oobema:

» 100 5% - OTINYHOE Ka4eCTBO;

» [0 7% - XOopoLLee Ka4eCcTBO;

» 00 9% - yOOBNETBOPUTENBHOE;

» 6onee 10% - HeyOOBNETBOPUTENTBHOE KA4eCTBO.

™

Ha nocTpoeHHOM 06bekTe ObIfio BCEro
OTPEMOHTUPOBaHO 155 CTbIKOB Nocne
aBTomartmyeckon ceapku yctaHoskon CRC AW n

410 CTbIKOB, CBApPEHHbIX Py4HOM cBapkon. O6Lumi
MPOLIEHT peMoHTa cocTasnan 6,33%, B TOM 4ncne
ONs py4HOM cBapku 8,6%, a Ans aBToMaTtuyecKom
cBapkn 3,7%. Mcxoaa na MexxayHapOoaHbIX KpUTepues
OLIEHKM, NS PYHHOW CBapPKM MOXXHO KOHCTaTUPOBAaTb
XopoLllee, a 4J1si aBTOMaTU4ECKON - OTIMHHOE Ka4eCTBO
CBapOYHbIX PaboT.

Takne nokasatenm 6ol AOCTUMHYTbI 6narogaps
MOCTOSIHHOMY MOHUTOPWHIY, OCYLLIECTBIAEMOMY

CNy>k601 rNaBHOroO CBapLUMKa MPOEKTa, aHanm3ay npuymH
0eheKTOB B CBAPHbIX CThIKax 1 onpeaeneHnio cnocobos
NX YyCTpaHeHs.

PesynbTaTbl 9TON paboThl 0606LeHbI B Tabn. 1, roe
npuBeneHbl TUNNYHbIE AedEKTbI, BCTPEYAOWMECS NpK
Py4YHOM OyroBOW CBapKe Ha NPOEKTe, ONpeaeneHbl
MNPUYMHbBI NX BOSHMKHOBEHUSA U CNOCO6bI
YCTpaHeHus.

ABTOPbI

JIYTYMAHOB Pacunb Bapucosuy,
rNaBHbIA CBapLLVK YNpaBieHns CTpoUTeNbCTBA
npoekTa B Koponesctee CaynoBckasa ApaBus

ALEHKO Bnagumup MeTpoBuny,

1.0. 3aMECTUTENS HaYalbHNKa YNpaBneHus
CTPOUTENBHbIX TEXHONOIUI — FNaBHbIN CBAPLLNK
OAO «CtpouTpaHcras», KaHa. TEXH. HayK

besonacHOCTb, COOTBETCTBME HOPMaM, 9KOHOMUA, yCreX.

3auuTtHble Konnaku Yellow Jacket

> [MpoaneHue cpoka cny>X6bl NnpefoxpaHuTenbHOM abma'rypbl A p

> 100-npoLeHTHaA 3aluTa BbIMyCKHOrO NaTpyoKa s

3HauuTeNbHOE COKpalleHue 3aTpaTt Ha
TeXHU4Yeckoe obcnyXxmBaHue

P s

CooTBeTCTBUE NPUPOACOXPaHHbIM TPEGOBAHUAM

Kpene>xHoe KosbLo, npeaynpexparollee nofepls ¥ L

Kornnaka nocrne cpa6aTbiBaHUA apMaTypbl -

YcTtaHoBKa 6e3 UHCTpPyMeHTa

Ona Tpy6 Hapy>XHbIM AuameTpom ot 21.3mm ﬁbJG'OB:éﬁ:m

Bu3yanbHaA MHAWKALUMA CpaGaTbiBaHNA apMaTypbl U MecTa -

yTeUYKHU (3aMeTHbIN u3ganeka ApKo-XXenTbin uBeT_KoﬁnaKa) ad

SCIENTIFIC LININIGS AND COATINGS, INC.

WWW.WEATHERCAP.COM e 1 (210) 525-8333
AOPECA 1N TENE®OHbI ANCTPUBLIOTOPOB - HA CAUTE KOMMNAHUWE




