B TPYBOINPOBOA

HayyHo-TeXHNYecKu KoMneKc 0ao «CTponTpaHcras»

Stroytransgaz Research & EII!IIIIBBI‘IIIQI canahllltles

H.\. KYPBATOB, B.1. XOMEHKO

TabunbHom pabote OAO «CTponTpaHcras» B
C YCNOBUSAX >KECTKOM KOHKYPEHLIM HA CTPOUTENBHOM
PbIHKE B 3HAYMTENBHOM CTEMEHN CNOCOBCTBYET HOBas
OpraHM3aLMoHHasa CTPYKTypa KOMMaHUm — CO3aaHme
[enapTameHTa NHXEHEPHO-TEXHUHECKOrO 0BECTEHEHNS
CTPOUTENLCTBA, - 86 OPUEHTALMS Ha UCMOMNb30BaHME
MPOrPECCUBHBIX TEXHONOMI, TEXHUHECKNX CPEACTB
1 06opynoBaHNst, 06eCreHMBaOLLIMX BbICOKYHO
3KOHOMUNHECKYHO 3(PEKTUBHOCTbL, PECYPCOCOEPEIKEHME,
HaOeXXHOCTb U 3KOMorMHeckyto 6e30MacHOCTb Mpu
peannsaLmm NpoOeKTOoB.

CyMMmapHble 3atpatbl CTponTpaHcrada Ha passuTtie
Hay4HO-TEXHNYECKOrO KOMIMIEKCa W TEXHUYECKOe
NepeBOOPY>KEHME AOHEPHNX NPEONPUSTU B OTAEbHbIE
rofdbl COCTaBNANM 0koo 3,7 % obbema BbINONMHAEMbIX
pPaboT (CNpaBOYHO: CPeHUIA NoKagaTesb No cTpaHe - 0,3 %).
K uncny Hambonee 3aMeTHbIX HayYHO-TEXHUHECKIX
OOCTVKEHUIA KOMMAHUW B PaaHble rodbl OTHOCSTCS:

» COOPY>KEHME TPYBOMPOBOAOB, a TakkKe HedTe- 1
ra3onpPOMbICIOBbLIX OOBEKTOB B YCIOBUSX aPKTUHECKOrO
KJMmara, BEHHOM MEP3NOThbI 1 MOBbILLEHHOMN
CEeNCMWNYHOCTU;

» CTPOUTENBCTBO ra3onpoBOAOB AvameTpoM 1420 MM Ha
pabo4ee gasnenvie 10 Mla v 6onee;

» WUCMOMb30BaHMe MOAYIEN MPU COOPYXKEHUM
KOMMPECCOPHbIX, HACOCHbIX CTaHLWIA 1 OpYrX
MPOMBILLINIEHHBIX OO BEKTOB;

» OCBOEHME U UCMOMBb30BaHNE NyYLLUMX OTEHECTBEHHbBIX
1 3apyOEXHBIX CBAPO4HbIX TEXHOMNOMI, B TOM YMCNE
ABTOMAaTMHECKOWN CBapKM B Cpeae 3aLUMTHbIX ra30B,
CBapKM NMOPOLLKOBOW MPOBOSIOKOM N 3NEKTPOKOHTAKTHON
CBapK/ OMMaBNEHMEM;

» MOBCEMECTHbI nepexof Ha 100 %-11 HepaspyLIaOLLMIA
KOHTPOJSIb Ka4eCTBa CBapHbIX COEAVHEHN U
N30JILMOHHOMO MOKPBITUSI C UCMOIB30BaHMEM
NabopaTopHbIX KOMMIEKCOB, CEPTUMDNLMPOBAaHHbBIX MO
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N.I. KURBATOV and V.I. KHOMENKO

N response to the consistent demand for its services in a

highly competitive construction market, Stroytransgaz has
established a new division — the Construction Engineering
Services Department — to further systemize the company’s
focus on the use of advanced, cost-effective, resource-
efficient, reliable and environmentally friendly equipment and
technologies in its projects.

Stroytransgaz dedicates approximately 3.7% of the annual
value of its ongoing projects to developing its own research
and engineering capabilities and upgrading those of its
subsidiaries (compared to a national average of 0.3%).
Over the years, the company’s research and engineering
achievements have included:

» pipeline and field facilities construction in Arctic, perma
frost and seismically active environments;

» construction of 1420 mm diameter gas pipelines rated for
operating pressures of 10MPa or greater;

» use of modular designs for compressor stations,
pumping stations and other industrial facilities;

» customization and deployment of the best foreign and
domestic welding technologies, including automated
gas-shielded, flux cored and flash-butt resistance methods;

» company-wide transition to 100% nondestructive testing
(NDT) of welded components and coatings through the
use of EU-certified laboratory facilities and development
of digital quality control technologies;

» implementation of state-of-the-art pipeline corrosion-
protection methodologies (surface coatings, cathode and
drainage systems), supported by computer monitoring
and integrated failure analysis;

» development of new pipeline gauging and hydraulic
(stress) testing technologies, along with a proprietary
all-weather pneumatic testing method that draws natural
gas from active pipelines and returns it upon completion
of testing (proven highly effective in Arctic conditions);

» deployment of advanced technologies for post-test
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Hopmam EBpocotosa (EH), cospanme LmdpoBO TEXHNKN
0119 KOHTPONSA Ka4eCTBa CBapHbIX COEOVNHEHWN ;

» UCMOMb30BaHME CaMblX COBPEMEHHBIX CUCTEM
MPOTUBOKOPPO3MOHHONM 3aLLUThI TPYO6ONpPOoBOa0B —
N3OALMOHHBIX MOKPbLITUIA, KATOOHOW, APEHaKHON
3alLMTbI C KOMMBOTEPUSMPOBAHHLIMI METOAAMM
MOHUTOPVHIA N MHTErPasibHOM OLIEHKOM
COCTOSAHUA 3aLLAThI;

» OCBOEHME TEXHOOMIN KaniBOPOBKM TPYOOMPOBOAOB U
VX MMOPaBIMHeCKX UCTIbITaHNIA METOOOM CTPEeCC-
TecTa 1 BCECE30HHbIX VCMbITaHUM NPUPOOHBIM ra3oM C
BO3BPATOM €0 B MarncTpasib Mo OKOHYaHWUN UCTbITaHWNA
(Nnoka3anu BbICOKYIO 3ODEKTUBHOCTL B
APKTUHECKMX YCIOBUSIX);

» MPUMEHEHNE TEXHUHECKMX CPEACTB OCYLLKM
TPYOOMPOBOAOB MOCE MOPABINHECKUX UCTIBITAHWIN,
BHEOPEHVE METOAOB BHYTPUTPYOHOM NCXOOHON
OVarHOCTUKN 3aKOHYEHHBIX CTPOUTETBCTBOM
MarncTpalbHbIX TPYOOMpPOBOAOB;

» OCBOEHME TEXHOSIOTUIN CTPOUTENBCTBA MNEPEXOL0B
TPYOOMPOBOAOB HYepe3 eCTECTBEHHbIE U UCKYCCTBEHHbIE
nperpagbl METO4aMM HaK/IOHHO HarnpaBIEHHOIO
BypPEHNst 1 TOHHENBHOM MPOKNaaKW;

» OCBOEHMWE TEXHOMOMM XO0OHOW MOKM B TPaCCOBbIX
YCNOBUSAX U3ONMPOBAHHBIX TONCTOCTEHHBIX (28 — 30 MM)
Tpy6 anameTtpom 1420 mm;

» Mepexop, K MPOEKTUPOBaHMIO HEPTEra3oBbIX
OOBEKTOB C NCMOIB3OBAHMEM AAHHbBIX OUCTaHLIMIOHHOIO
30HAanpoBaHus 3emnn (O33) n odhopmneHno
SNEKTPOHHOM UCMONTHUTENBHOM OOKYMEHTALIMN «KaK
MOCTPOEHO» NOCPEeaCTBOM CO30aHNA TREXMEPHbBIX
MoJene 0ObeKToB;

» MPUMEHEHME POTOPHBIX SKCKABAaTOPOB 1 TREHHEPOB
MPW BbINOMHEHWN 3eMISIHBIX PabOT; y4acTne KOMMaHUM B
pa3paboTke 1 MPON3BOACTBEHHBIX UCMbITAHMSAX
00pas3sLIOB COBPEMEHHOW 38MNEPOHON TEXHMKM C
NepCrneKTVBON ee sKkcryaTaumm B Hanbonee
TshKeNbIX yenosusax KpaHero Ceeepa, B TOM YMce npu
CTPOUTENBCTBE Ha MOJTlyOCTPOBe AMart,

» OCBOEHME MALLMHOCTPOUTENBHBIM KOMIMIIEKCOM
CTponTpaHcrasa Npon3soacTBa COBPEMEHHON
BbICOKOMNPOM3BOAUTENBHOW CTPOUTESNBHOW
TEXHUKMN, BbICOKOIMPEKTUBHOIO TEMNOTEXHNYECKOIO
obopynoBaHUs.

OCHOBHBIE HAMPABJIEHWA PABOT IO
MOBbBILLEHKO TEXHNHYECKOTI O YPOBHA
CTPOUTEJIBCTBA

Hay4Ho-TexHu4eckas nonutuka OAO

«CTponTpaHcras» HanpaseHa Ha Hay4Hoe,
TEXHOMOMMYECKOE, NHPOPMAaLIMOHHOE 0b6ecnedeHne
KOHKYPEHTOCMOCOBHOCTM MPOOYKLN 1 YCIYT KOMMaHUK
Ha BHYTPEHHEM 1 MVMPOBOM PbIHKaXx, MOBbILLEHWE
NPUObLINBEHOCTM akUMOHEpPHOro obllecTsa. [oaTomy
OCHOBHbIMM HanpaBfeHNAMN OEATENBHOCTM KOMMNaHUM B
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drying and smart-pig inspection of newly

constructed pipelines;

» development of new directional drilling and tunneling
technologies for natural and man-made barrier crossings;

» development of on-site cold bending of insulated, thick-
walled (28-30 mm) 1420 mm line pipe;

» application of remote sensing data and 3D as-built
models to facilities design;

» use of rotary excavators and trenchers; company
participation in the development and production of
test prototypes for advanced excavation machinery to
be deployed in the severe conditions of the Far North,
including Yamal Peninsula;

» expansion of the company’s own capacity to
manufacture advanced high-performance construction
machinery and heat-engineering equipment.

BASIC STRATEGIES FOR IMPROVING

CONSTRUCTION STANDARDS

The Stroytransgaz research and engineering policy focuses

on providing the scientific, process and informational

support needed to enhance the competitiveness of

the company’s products and services in domestic and

overseas markets, while maximizing profits. The company

implements this policy through the following strategies:

» research, engineering and process support for
facilities construction;

» development, testing and implementation of advanced
technologies and new equipment and materials for
petroleum and industrial facilities construction;

» continuous improvement of the company’s quality
management system;

» standardization, guideline development and licensing;

» compliance with construction-related environmental
protection and occupational safety regulations;

» organizational management of the company’s
design subsidiaries;

» scientific and technical cooperation with research
institutions, universities and international organizations;

» technical information;

» personnel technical training and continuing education;

» research and engineering support for the company’s
future activities.

Stroytransgaz is an active participant in the development
of pipeline design, construction and repair guidelines
and is a member of Gosstandart Technical Committee
462 on Trunk Pipeline Transport. Together with the
Russian Union of Petroleum Construction Companies,
Stroytransgaz representatives appeared before the
UN-sponsored EEC Committee on Standardization
with a proposal to develop regional guidelines for

the construction of trunk pipeline systems. The UN

is currently in the process of establishing a select
committee for this purpose.

ROGTEC [115



B TPYBOINPOBOA

Hay4HO-TEXHUYECKOM Cdrepe ABNSOTCS:

» HAyYHO-TEXHUHECKOE 1 TEXHONMOMMHECKOE
COMPOBOXAEHNE CTPOUTENBCTBA OO BHEKTOB;

» MPOBEAEHNE UCCNEAOBAHWA, CO30aHVe 1 BHEAPEHNE
MPOrPECCUBHbBIX TEXHOOMIA, HOBbIX BUOOB
0bopyaoBaHMs 1 MaTepuanoB Ast HEPTErazoBoro
CTPOUTENLCTBA U MPOMBILLIEHHOMO MPON3BOACTBA;

» COBEPLLEHCTBOBAHNE CUCTEMbI MEHEKMEHTA KA4eCTBa;

» CTaHOapTU3auus, pa3paboTka HOPMaTVBHOW
OOKYMEeHTaLMN 1 NNLEH3NPOBaHNE;

» 3allMTa OKpPY>KatoLLEN Cpedpl 1 oxpaHa Tpyaa npu
BbINOSIHEHNW CTPOUTENBHBIX PaboT;

» OpraHmsauns padboTbl AOHEPHNX MPOEKTHbBIX
opraH13aLmn 1 ynpaeeHne eto;

» HAyYHO-TEXHUHECKOE COTPYOHNYECTBO C HAy4HO-
MCCNenoBaTeNbCKUMUN YHPREXOEHNSMU, BY3aMK U
MEXOYHAPOOHbIMI OpraHN3aLVsSMu;

» TexHu4eckas nHdopmaLms;

» TexHUYeckas yveba 1 MoAroToBKa Kaapos;

» Hay4HO-TEXHUHECKOE 0BECTIEHEHME MEPCMEKTUBHbBIX
HanpaBneHWn OesTeNbHOCTY KOMMaHWN,

OAO «CTponTpaHcras» - aKTUBHbIN y4aCTHUK pa3paboTkim
HOPMATVBOB Ha MPOEKTUPOBAHNE, CTPOUTENBCTBO

N PEMOHT TPYBOMPOBOAOB, YneH komuTeTa TK 463
«MarucTpasnbHbIn TRYOONPOBOAHBIM TPAHCMOPT» MPK
NocctaHpapTe Poccun. CoBMECTHO ¢ Poccuinckiim
CO30M HehTEra3oCTPOUTENEN KOMMAHWS BbICTyNMNa

B KomuteTe ctaHgapTusaumm ESK npmn OOH ¢
NHAUMATVBOW PagdpaboTKn PervoHanbHOro perfnameHTa rno
CTPOUTENBCTBY MarCTpasibHbIX TRYOONPOBOAHBLIX CUCTEM.
B HacTosLlee Bpemsa B OOH ang sTon Lenv cosgaetcs
cneuvianbHbIi KOMUTET.

CNCTEMA MEHEIPKMEHTA KAHECTBA

Ha nepBom aTane cucteMa MeHEMKMEHTA Ka4ecTBa
(CMK) OAQ «CtponTpaHcras» bbina ceptTnduLmpoBaHa
komnanven TUV CERT B cooTBETCTBUM C TPebOBaHUAMM
ctaHpapTa ISO 9001:1994 «Mopgenb obecneveHns
Ka4ecTBa Npw NPOEKTUPOBaHUM, pa3paboTke,
MPON3BOACTBE, MOHTaXXE 1 06CNy>KMBaHUM. B ocHoByY
CMK, paspaboTaHHOM 1 BHeapeHHom B CTponTpaHcrase,
NEer rnaBHbIA MPUHLMM, ONpeaeneHHbIN PYKOBOACTBOM
KOMMaHWK; «YOOBNETBOPEHNE TPEOOBaHI 3aKa34yiKa

— HaMBbICLLMMA NPUOPUTET. 3aKasyrK AOKEH MOMYy4YTh
COOPY>KEHHbIE 0O6EKTLI B MOSTHOM COOTBETCTBUM C
MPOEKTOM, TEXHUHECKMI TPEOOBaHUSIMI KOHTPAKTOB,
OEeNCTBYOLLMMIN HOPMAaTUBHBIMU JOKYMEHTaMM 1 CBOUMM
noXkenaHusMm».

B HacTosiee Bpemsa B OAO «CTponTpaHcras»
DYHKLMOHMPYET CUCTEMa MeHeKMeHTa kKadecTsa, B 2004
r. pecepTudnumpoBaHHas no sepcun ISO 9001-2000.

B cootBeTcTBUM C TpeboBaHusMn cTaHgapTa ISO
9001:2000 pazpaboTaHa HoBas peaakumst MNonutukmn OAO
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QUALITY MANAGEMENT SYSTEM

The first phase of the Stroytransgaz quality management

system (QMS) was certified by TUV CERT for compliance

with ISO 9001:1994: Model for quality assurance in design,
development, production, installation and servicing.

As stated by company management, the fundamental

principle underlying development and implementation of the

Stroytransgaz QMS is “Customer satisfaction is our highest

priority. Projects must be completed in full compliance with

design specifications, contract requirements, applicable
regulations and customer expectations.”

The current Stroytransgaz quality management system was

recertified in 2004 to 1ISO 9001-2000.

To meet ISO 9001:2000 requirements, Stroytransgaz has

developed a revised quality management policy that defines

the role of the QMS in achieving the company’s strategic
objectives by:

» creating an environment that promotes continuous
improvement of company services and encourages
employee involvement in that process;

» streamlining the company’s organizational structure
and management practices and refining its operational
processes through the implementation of advanced
equipment and technologies and state-of-the-art quality
control media and methods;

» providing formal training and systematic continuing
education in quality management, and motivating each
employee to focus on continuous self-improvement and
make full use of his or her creative abilities;

» complying with all documented quality management
requirements and procedures while continuously
improving system effectiveness and efficiency.

HEALTH, SAFETY AND ENVIRONMENTAL

PROTECTION SYSTEMS

As of today, Stroytransgaz is virtually the only international
construction company that has developed and
implemented its own environmental management (EMS)
and occupational health and safety management (OHSMS)
systems. The Stroytransgaz EMS was certified in 2005

by the Moody International Certification Group (UK)

and successfully passed an external audit by the same
company in 2007 for ISO 14001:2004 compliance.

The company has developed a full suite of official
documentation to ensure that these systems will be
properly implemented (more than 120 separate procedural
manuals for health and safety and 41 for environmental
protection, each based on a specific job function). Project-
specific health, safety and environmental protection
manuals are also being developed for use by construction
contractors (in Russia, Sudan, Finland, Algeria, India, Saudi
Arabia, etc.).

An electronic distribution system that allows for real-
time updates and revisions has been developed and
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Cawmble akTyanbHble TEXHUYECKUE CTaTbU, MHTEPBBIO C
PYKOBOAMTENAMM BbICLLETO M CPEOHErO 3BeHa HehTerasoBbIxX
1 CEPBUCHBIX KOMMaHWM, a TaK>Ke NpUMepbl YCreLwHoro
NPVYMEHEHNA HOBEWLUMX TEXHOMOMAN U METOAMK AJA PeLleHun
CNOXHbIX MPON3BOACTBEHHbIX 3aAa4. Bbl cHoBa Ha KoHe!

ROGTEC
BblI6Op OTpacneBbIX creunanicTos!
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B TPYBOINPOBOA

«CTporTpaHcras» B 061acT MeHeIPKMeHTa KadecTBaa.

Ha ee ocHoBe Oblnn onpeneneHsbl OCHOBHbIe 3aaaqm CMK

B OOCTVKEHUN CTpaTterm4eckmnx LI,eJ'IeVI KOMMaHNA:

» (hopMMPOBaHNE YCNOBUIA, 0BECTIEHMBAIOLLIMX
MOCTOSHHOE MOBbILLIEHNE Ka4eCTBa NPELOCTaBIAEMbIX
KOMMaHNEN YCNyr 1N 3aMHTEPECOBAHHOCTU B STOM
KaKOOro paboTHVKa;

» COBEPLUEHCTBOBAHNE OPraHn3aL/OHHON CTRYKTYPbI,
YMPaBNEHYECKMX, a TakKe MPON3BOACTBEHHBIX
MPOLECCOB B pe3yibTaTe BHEAPEHNS MPOrPECCHBHBIX
TEXHOI0MMI 1 0B0PYAOBaHNS, NCMONB30BaHKA
HOBEWLLMX CPEACTB Y METO[IOB KOHTPOSSA Ka4eCcTBa;

» NpodeccoHanbHoe 0by4YeHe COTPYAHMKOB KOMMaHNM
Mo BOMPOCaM MEHEMKMEHTa Ka4ecTBa,
cncrtemMaTn4eCKoe noBbllleHre X
KBaNmMuKaLmm; MOTUBaLMA NMepcoHana NOCTOSAHHO
CamMOCOBEPLLEHCTBOBATBECA 1 MAKCUMAIIBHO PaCKpPbIBaTb
TBOPYECKME CMOCOBHOCTY ;

» BbINMOJIHEHNE BCEX MONOXXEHUIN 1 TpeboBaHWi
OOKYMEHTOB CUCTEMbI MEHEKMEHTA Ka4eCcTBa
1 MOCTOSHHOE MOBbILLEHVE e€ PE3YNbTaTUBHOCTA U
3PPEKTUBHOCT.

CUCTEMbI OXPAHBLI TPYIA 1 OKPYXKAFOLLIEV CPEALI
OAQ «CTpoiiTpaHcras» cerofHs SBsieTcst MPaKTUHeCKn
€OVHCTBEHHOW CTPOUTENBHOM OpraHm3aLmen, y KOTOpom
€030aHbl Y (DYHKLIMOHNPYHOT CUCTEMbI MEHEIKMEHTA
okpy>xaroLLen cpeapl (CMOC) 1 MeHemKMeHTa OXpaHbl
Tpyoa (CMOT). CMOC OAQ «CtpowTtpaHcras» B 2005 1.
Obl1a cepTUMULIMPOBaHA aHMMINCKON KoMmaHnen Moody
International Certification Group, a B 2007 . ycrneLuHo
npoLusia Haa30PHbIA ayauT STON KOMMaHWM Ha COOTBETCTBIE
TpeboBaHNSM MeXxayHapoaHoro ctanaapTa ISO 14001:2004.

[ns sthheKTUBHOMO YHKLIMIOHMPOBAHMA STUX CUCTEM
MOArOTOBEHO Y YTBEPXAEHO MHOXXECTBO JOKYMEHTOB!
cBbiLLe 120 paboumnx HCTPYKLMIA MO oxpaHe Tpyaa ki 41
paboHast MHCTPYKLKWSA MO OXPaHe OKPY>KaoLLIEN cpep! ANns
OTAENbHbIX BUAOB PaboT. [NpoBOAUTCA MOArOTOBKA MPOLIEayP
MO OXpaHe TPyAa, OKPY>KaroLLIEN Cpedp! MPW BbIMOSHEHN
MoOPAAHBIX CTRPOUTENBHBIX PAOOT HA KOHKPETHBIX MPOEKTax
(Hanpumep, obecnievdene paboT B Poccumn, Cynanre,
OuHnaHammM, Armknpe, Vinavn, Caynoosckon Apasun 1 ap.).

PaspaboTtaH 1 BHEAPEH METOR, SNIEKTPOHHOM PAaCCHUTKM
nokymeHTauym CMOC 1 CMOT, No3BonstoLLn OrnepaTvBHO
OBHOBNSATH HOPMATVBHYIO KOPMOPATUBHYHO JOKYMEHTALMHO.
PaspaboTtaHbl MpeagapuUTeSbHbIE MaKeTbI MIaHOB OXpPaHb!
300PO0BbS, TPYAA 1 OKPY>)KAOLLIEN Cpedp! AN PasfYHbIX
TUMOB OOBLEKTOB, KOTOPbIE NCMOMB3YKOTCS MW OpraHm3aLim
paboT Ha peanayemMbix NpoekTax. [poBoauTcs aganTaums
TaKWX MIaHOB K YCNOBMSIM KOHKPETHBIX MPOEKTOB.
[MNpooomkaeTcs hopMUPOBaHME CTRYKTYPbI OPraHoB Mo
MEHEKMEHTY OXpaHbl TRYAA 1 OKPY>KatoLLEl cpedpl B
durmmanax n opyrvx noapasaeneHsx OAQ «CTporTpaHcras».
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implemented for EMS and OHSMS documentation.
Model health, safety and environmental plans have been
developed for specific types of facilities. These plans are
currently being adapted to the requirements of individual
projects.

The process of restructuring Stroytransgaz subsidiaries and
business units to incorporate HSE management continues.
In 2007, Stroytransgaz held a review competition among

its business units to identify those employing the most
effective HSE management practices. Those business units
and employees judged best were awarded with certificates,
cash bonuses and prizes.

WELDING TECHNOLOGY. QUALITY CONTROL MEANS
The operational reliability of a pipeline depends first and
foremost on the welding technology employed during its
construction. Stroytransgaz uses only the most advanced
welding methods in all of its projects.

Flash-butt resistance welding is a Russian-developed
technology that was initially designed for small-diameter
pipe joints, but since the 1970s has also been applied

to 1420 mm gas pipelines. Even with the growing
competitiveness of other fixed-butt automatic and
mechanized welding methods, resistance welding remains

Puc.1: YctaHoBka «CeBep» /151 3NEKTPOKOHTaKTHOM
CBapKM1 Ha CTPOUTENLCTBE Fa3onpoBoda 3anosgpHoe
— YpeHron

Figure 1: “Sever” resistance welding unit during
construction of the Zapolyarnoye — Urengoy pipeline

www.rogtecmagazine.com



PIPELINING W

B 2007 r. paspaboTaHo NonoXeHue 1 NpoBeaeH CMoTpP-
KOHKYPC Ha NyyLLYyKO opraHm3aumio padboTbl B 06nactu
OXpPaHbl OKPY>KAaOLLEN cpedbl 1 TPyAa cpeam CTPYKTYPHbIX
nogpasgeneHnin CTponTtpaHcrasa. [logpasaeneHns v
CreuyannCTbl, 3aHsBLUME MPU30BbIE MECTA, HArPavKaEHb!
OVNoMamMu, NOMYyHANIN MPEMUN U LIEHHBIE MOAAPKM.

CBAPOYHbIE TEXHONOI M. CPEOCTBA

KOHTPOJIA KAHECTBA

BKcnnyaTaumoHHYO HaaeXHOCTb TpybonpoBoaa B
NepByto o4epenb onpeaenstoT CBaPOYHbIE TEXHOMOMMN,
MNCMONb3YHOLLMECS MPK ero CTpouTenbcTee. Ha

obbekTax CTponTpaHcrasa noBCemMecTHO NPUMEHSIOTCS
NPOrPeCcCUBHbIE METOObI CBAPKN. DNEKTPOKOHTaKTHAs
cBapka Tpyb onnaBneHneM — OTeHeCTBEHHAS paspaboTka,
LLUMPOKO MCMOSb30BaBLLAsCA cHaqana Afsi CBapku Tpyo
MaJsioro guameTpa, a ¢ 1970-X rogos — 1 4519 CBapKu
ra3onpoBoAoB AvameTpom 1420 mmMm. [Npy Bo3pacTaroLlen
KOHKYPEHTOCMOCOBHOCTU APYrX BUAOB aBTOMATUYECKOWN
N MEXAHN3MPOBAHHOW CBAPKM HEMOBOPOTHbBIX CThIKOB
NepCneKTVBbl MPUMEHEHUS SNEKTPOKOHTAKTHOM

CBapKM OCTaKOTCS OCTATOHHO LUMPOKMMM, MOCKOSIbKY
OTeYeCcTBeHHast TEXHOMOIVS MPOOO/MKAET COXPaHATb P,
npenmyLLecTs. [MNaBHble U3 HUX — CTabUNBHO BbICOKOE
Ka4eCTBO COeANHEHWNIN HE3ABNCYMO OT KIIMMaTUNYECKINX
YCINOBUIM, MUHUMaSbHAS (B 4 pasa MeHblLee Mo CPaBHEHWO
C OpyrMin BuaaMm aBTOMaTUYECKOM CBAPKM) YNCIEHHOCTb
0BCNy>KMBAOLLIErO NepcoHana.

KpyrnHbIM LLAroM B COBEPLLEHCTBOBAHMN CBAPO4HbIX
TEXHONOMI CTana COBMeCTHas paspaboTka
CtpontpaHcrasa un ViHctutyTa anekTpocsapky nm. E.O.
[NaToHa - MPUHUMNabHO HOBast TEXHOMOMS CBapKM
TPYO KOMOUHNPOBaHHBIM METOAOM: YTOSLLIEHHBIN KOPEHb
LLIBA BbIMOMHSETCHA CTbIKOBOW 31EKTPOKOHTAKTHOM
CBapPKOW ONSIaBNEHNEM, a 3arnOSIHEHVE LLIBA - MOPOLLKOBOW
MPOBOMOKON. [pUMEHEHME TakOM TEXHONOMM OACT

in widespread use, since it continues to provide a number
of advantages -- the most important of which are its ability
to consistently produce high quality welds under any
climatic conditions and its reduced labor requirements (four
times lower than other automatic welding methods).

A joint effort by Stroytransgaz and the E.O. Paton Electric
Welding Institute has resulted in a major advance in welding
technology — a fundamentally new composite method. The
root face is resistance welded and the rest of the joint is
then filled with flux core. Implementation of this technology
has made it possible to accelerate construction of thick-
walled pipelines (32 mm), successfully weld bent sections,
improve weld quality, and reduce the consumption of
welding materials and the required output of resistance
welding units.

Stroytransgaz has extensively employed automatic gas-
shielded welding in construction of the Yamal — Europe and
Russia — Turkey (the “Blue Stream” Project) gas pipelines
and the Eastern Siberia — Pacific Ocean oil pipeline, along
with oil pipelines in Algeria and Saudi Arabia and gas
pipelines in India.

The company’s welding assets include an internal welding
machine, joint preparation units and automatic welding
machines — all tractor-mounted. The synchronized
operation of all these components has made it

possible to maintain a high daily welding rate by fully
compartmentalizing welding operations. These assets

are also suitable for deployment in less challenging
environments.

During construction of the Russia-Turkey and OZ-2
(Algeria) pipelines, the company set hew per-shift automatic
welding records that far exceeded international productivity
standards for overland pipelines. For example, 207 welds

OS5P5c

Jla6opatopua Kanu6poBku 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).

MpyBepHbI KOHTYP 06bEMOM 15 M3 MCMONb3yeTCa AN KanmbpPOBKY MPK 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.
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BOSMOXXHOCTb YBENHYMTL TEMM CTPOUTENBCTBA
TPy6OonMpPOBOAOB 13 TPYO C YBENMHEHHOW TOMLLMHOM CTEHKM
(32 MM), OCYLLIECTBSTL CBApKY TPYOOMPOBOAA C KPVBbLIMM
y4acTKam, MOBbICUTb KA4ECTBO CBaPHbIX COEAVHEHN,
COKPaTUTb PacXof, CBAPO4HbIX MaTepUarioB 1 MOTPEGNSEMYHO
MOLLIHOCTb KOHTaKTHOW CBapPO4YHON YCTaHOBKN.

ABTOMATUHECKAs CBapKa B CPEAE 3aLLMTHBIX ra30B

LLUMPOKO MpuMeHsinack CTPOMTPaHCra3oM MY COOPYXKEHNM
rasonposonos Aman — Espona, Poccus — Typuums (MpoexkT
«["ony6ol NoTok»), HedbTenposoaa BoctouHas Crbnpb

- Tvxuin OkeaH, a TaKkke HePTENPOBOAOB B ArpKMpe U1
Caynosckom Apasum, ra3onpoBoaos B Hamn.

CBapOYHbI KOMMNEKC COCTOUT 3 BHYTPUTRYBHOM
CBapOYHON MaLLIHbI, CTAHKOB 47153 MOArOTOBKM CThIKOB

TPY6 NoA, CBapKy, CBaPOYHbIX aBTOMATOB, YCTAHOBEHHbIX
Ha TpakTopax. CMHXPOHHas paboTa BCEX 3BEHLER
MO3BOJIAET AOCTUMATb BbICOKOIO CYyTOHHOIO TeMMa CBapKK
6narogapsi rmyboKOMy PaCHIEHEHNIO CBAPO4HBIX OrepaLii.
Takure KOMMIEKChI Lie1ecoobpasHoO MCnoIb30BaTb Mpn
COOPY>KEHM TRYOOMPOBOAOB B OTHOCUTESBHO BraronpusTHbIX
KIMMaTHECKX YCoBUSX. B xome coopy»eHis TpybonpoBoaoB
Poccus - Typums n OZ-2 B AiK1pe CTROUTENBHbIMA
nogpazneneHnammn CTporTpaHcrada Oblav OOCTUMHY TbI
PEKOPAHbIE /19 KOMMIEKCOB aBTOMATUHECKON CBAPKM
riokasaresin BolpaboTKM 3a OfHY CMeHY, MPeBbILLIaBLLME
MMPOBbIE AOCTVKEHWSA 0719 CyXOMyTHbIX TRYOOMPOBOAOB.
Tak, Ha TypeLKOM yHacTke «[ onyboro MoToka» (aMameTp
Tpy6onposoaa - 1220 Mm) oHM cocTaBun 207 CTbIKOB,

Ha poccuckomM (arameTtp — 1420 mm) — 151 CTbiK, Ha
Hedptenposoae OZ-2 (apameTp — 860 MM) — 251 CTbIK 3a CMEHY.

HauBbIcLuMii nokasaTesb YPOBHS MPYMEHEHUS
ABTOMATN3MPOBAHHbBIX 1 MEXAHU3NPOBAHHbBIX METOAOB
cBapkn — 74 % - 6bin gocturHyT CTponTpaHcra3omM Ha
Tpacce HedTenpoBoaa KeHknsk — ATbipay B
Pecnybnnke KasaxcTaH.

B apceHane cBapo4HbIX CPEACTB KOMMaHUN ECTb TaKXKe
[BYCTOPOHHSIS1 aBTOMAaTUHECKas CBapka MNof, C/loem
droca Ha TpybocBapo4HbIX 6a3ax, monyaBToMaTnyeckas
CBapkKa CamMo3aLLTHOM NOPOLLKOBOM MPOBOSIOKON,
SNEKTPOAYroBas CBapKa LUTYHYHbIMW 3M1EKTPOAAMN C
LIENNMOI03HbIM 1 OCHOBHbIM BUOAMM MOKPbLITUA. Py4Has
cBapka nepeBefeHa Ha COBPEMEHHbIE NHBEPTOPHbIE
NCTOYHWKN MATaHWS.

B Tpy6onposogHom cTpouTtensctee CTporTpaHcras
ocyLecTsun nepexof Ha 100 %-1 HepaspyLlakoLLniA
KOHTPOSb Ka4eCTBa CBAPOYHbIX PabOT 1 N30NALMOHHOMO
MOKPbITUSA PU3NHECKMIN MeTOAaMM. KoMaHWA
pacronaraeT COBPEMEHHBIMU MOBUITbHBIMM
nabopaTopHbIMK KOMMNIEKCaMN, CepPTUDULINPOBAHHLIMM
no Hopmam EBponerickoro Coto3a. B coctaB komMmnnekca
BXOAAT: CAMOXOAHbIE PEHTTEHOBCKME annapaTbl
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were produced per shift on the Turkish segment of the Blue
Stream pipeline (1220 mm in diameter), 151 on the Russian
segment (1420 mm in diameter) and 251 along the OZ-2 oil
pipeline (860 mm in diameter).

The greatest implementation of automatic and mechanized
welding (74%) was achieved by Stroytransgaz along the
Kenkiyak — Atyrau oil pipeline in the Republic of Kazakhstan.
The company’s arsenal also includes two-sided submerged
arc automated welding at pipe welding stations,
semiautomatic self-shielded flux cored wire welding,

and stick electrode arc welding with cellulose and other
coatings. Manual welding is carried out using state-of-the-
art inverter power sources.

For pipeline construction, Stroytransgaz has made the
transition to 100% non-destructive testing of welds and
insulation supported by high-tech mobile diagnostic
laboratories that have been certified to EU standards.

The company’s diagnostic assets include self-propelled
radiographic crawlers equipped with X-ray processors and
digital displays, computer-supported, automated ultrasonic
units, holiday detectors and other pipeline-coating
inspection devices. Each equipment package of this type is
designed to support 100 km of 1420 mm pipeline per year.
As was noted above, pipeline weld quality is currently
inspected using radiographic or ultrasonic technologies.

Of the two, radiographic inspection is the preferred option
in construction practice. The advantages of this method
are its ability to visually display and document inspection
results and its high sensitivity to volumetric defects. Major
drawbacks include low productivity, radiation hazards,

high operating cost, significant time lags between weld
application and receipt of inspection results, limited film
storage life, and low sensitivity to planar defects located 35-
409 from the axis of the radiation plane.

Until recently, ultrasonic testing was not widely employed
in pipeline construction owing to its labor intensity, low
productivity and inability to visually display inspection
results. It is especially poor at inspecting welds produced
by different methods or possessing different joint designs.
However, ultrasonic method has been greatly improved and
many of its drawbacks have been eliminated. Today it is
commonly used to inspect welds produced by automated
methods. The use of automated ultrasonic inspection has
made it possible to achieve high levels of productivity.
Software-based processing of inspection results provides
highly accurate visual imagery, especially for crack-like
flaws. Ultrasonic method may be used immediately upon
completion of welding with very little delay before results
are displayed. However, the method requires highly
complex equipment that may only be operated by specially
qualified personnel and is no less expensive than
radiographic inspection.

www.rogtecmagazine.com
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«Kpoynep», 0bopyaoBaHue Ans aBTOMaTUYECKOM
06paboTKN PEHTIEHOrPaMM W YCTPOWCTBA ANA WX
pacLUNPOBKM, COBPEMEHHbIE aBTOMATN3MPOBaHHbIE
YIIBTPAa3BYKOBbIE KOMIMEKChl C KOMIMbIOTEPHBIM
obecneveHneM, XoNuaen-0eTeKTopsb! 1 apyrmie
MPUOOPbI OJ151 KOHTPOMA Ka4ecTBa U30SALVIOHHOMO
MOKPbITUA. Kadkabii TaKOM KOMIMIEKC CMOCOOEH
obCAyXmMBaTh TEXHONOMMHYECKIM MOTOK C FOA0BOW
MPOV3BOANTENBHOCTLIO CBbiLLe 100 KM TpyOonpoBOAOB
onamvetpom 1420 mm. B HacTosILLee BpeMsi, Kak
OTMEYasIoCh BbllLE, KA4ECTBO CBaPHbIX COEANHEHWI
TPyOOMNPOBOAOB OMNPEAensaeTcs paamorpatnHeckm
NN yNbTPa3ByKOBbIM METOAaMN. [1pn 3TOM
HanborbLee NPUMEHEHVEe B NPaKTUKe CTpoUTeNbCTBa
Hallen paguorpaduyeckunin Metod. [ocToMHCTBaMM
3TOro METoAa KOHTPOSS SABNSAETCS HarNsgHOCTb ero
PEe3ybTaToB Y BO3MOXKHOCTb JOKYMEHTUPOBaHMS
pe3ynbTaTbl KOHTPOSS, BbICOKast HyBCTBUTENBHOCTb K
06beMHbIM fedhexkTam. OCHOBHBIMU EM0 HeOOCTAaTKaMM
SBMAKOTCS: H3Kas MPON3BOAUTENBHOCTb, PaaviaLmMoHHas
OMacHOCTb MOPaXKEHMS MEPCOHaa, BbICOKas CTOUMOCTb
paboT, MoNyYeHe Pe3yNbTaTOB KOHTPOMSA C OOSbLLINM
OTCTaBaHMeM OT MPOLIECca CBapKW, OrpaHUYeHHbIN
CPOK XpaHeHWs pe3dyNbTaToB KOHTPOMSA Ha NNeHKe,
HM3Kas YyBCTBUTENBHOCTb K MIIOCKOCTHbIM AedeKTaMm C
PAaCMONOXXEHNEM X NOCKOCTK 6onee 35 - 400 OT ocun
MAOCKOCTY N3TyHEHWS.

Honrve roapl ynbTpa3ByKOBOW METOL, KOHTPONSA He
HaxoOun LUNPOKOro MPUMEHEHMS 13-3a BbICOKOM
TPYAOEMKOCTM NpoLEecca, HNU3KOM MPOV3BOANTENIbHOCTA

N OTCYTCTBUSI HArNSAHOCTM PEe3y ibTaToOB KOHTPOSS.
BonblUyto CNOXHOCTbL A5t 3TOr0 MeToAa NpeacTaBnseT
KOHTPOJIb Ka4ecTBa CBapHbIX COSANHEHNI, BbINOSHEHHbIX
pasHbIMN METOAaMU CBapKX, COBANHEHWA, UMEHOLLIMX
Pa3NYHYIO rEOMETPVIIO Pasaesiki KPOMOK CBapnBaeMbIX
heTanei. 3a nocnefHve rofbl 9TOT MeTO, aKTVBHO
pa3BMBaSICS, OblNM AOCTUMHYTbI MONOXKUTENbHbIE
pes3ynbTaTbl MO MHOMVMM NPOoBneMHbIM Bonpocam. CeroaHs
OH HaxXOaUT LLUMPOKOE MPUMEHEHME NP KOHTPOJIE CBapPHbIX
COeaMHEHNI, MOSy4EeHHbIX aBTOMaTU3MPOBaHHLIMM
MeToOaMu CBapku. VIcnonb3oBaHne asToMaTuanMpoBaHHOMO
YNBTPAa3BYKOBOIrO KOHTPOSS MO3BOMNIO AOCTUHb BbICOKOWM
NPOM3BOANTENBHOCTY NPOLIECCA, NPOrpaMMHasn obpaboTka
PE3YNLTATOB KOHTPONS JaeT HarNsaHyO BU3yanMsaLmo
KOHTPOJS 1 BbICOKYHO JOCTOBEPHOCTb OCOBEHHO MpU
BbISIBIEHUM TPELLMHOMNOAOOHbIX AeheKTOB. STOT METOL,
MO>XHO 1CMOMb30BaTh B MPON3BOACTBEHHOM MNOTOKE

Cpagy »e 3a MPOLIECCOM CBapKM 1 MonyyaTb pesynbTtaTt
KOHTPONS B TEHYEHME KOPOTKOMO MPOMEXKYTKa BPEMEHW.
BmecTe ¢ Tem, coznaHHoe 0bopyaoBaHME SBNAETCS
4YPE3BbIHANHO CMOXKHBIM, TPEBYET BbICOKOW KBanMukaLym
nepcoHana, 1 CTOMMOCTb PaboT BbIMNOMHAEMbIX 3TUM
METO0M, HE HIKE CTOUMOCTU paboT C MCMNONb30BaHNEM
pagmorpadmn4eckoro MeToa.
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Stroytransgaz was challenged to reduce the cost and
improve the efficiency of welding inspection while achieving
highly accurate testing results.

Analysis of trends in the development of non-destructive
testing methods shows that radiographic inspection has
not exhausted its potential. Recent advances have made

it possible to perform radiographic inspection without the
use of film or “wet” processes. Radiometric weld inspection
represents one of these modifications. Semiconductor
elements are covered by a scintillator layer that under

the impact of ionizing radiation, emits an optical photon,
converting the semiconductor element into an

electric signal.

Radiometric inspection is similar to the standard
radiographic technology used to inspect circular welds

on gas pipelines. In cooperation with a number of other
companies, Stroytransgaz has developed a high-efficiency
radiometric weld inspection unit.

Instead of X-ray film, the unit employs line detectors to
acquire weld quality information. The number of detectors
per line is determined by the width of the inspection zone.
Line detectors are installed in a detector unit and are
mechanically moved around the perimeter of the weld over
a shroud installed in the inspection zone.

The line movement rate during inspection depends on
flaw detector sensitivity requirements (all else being

equal, the higher the rate of movement, the lower the
inspection sensitivity, and vice versa). When using 192Ir
or 75Se isotopes, radioactive decay will eventually require
a reduction in the rate of line movement. The maximum
allowable scanning rate is determined prior to weld
inspection. Inspection time for welds on 1420 mm pipes is
no greater than 3 minutes.

The radiometric unit (RMU) has made it possible to:

» reduce inspection costs by at least 50% vs. traditional
technologies by eliminating the need for X-ray film,
processing materials and laboratories;

» increase inspection productivity to 80 — 120 pipe joints
(1,420 mm in diameter) per shift;

» obtain highly detailed real-time inspection results;

» create a digital data base of inspection data and transmit
it to the customer in real-time.

Given the widespread implementation of new welding
and inspection technologies in the company’s
construction projects, all welding specialists have
been recertified to Gosgortekhnadzor standards

and all employees engaged in weld inspection have
undergone certification under European Standard

EN 473.

www.rogtecmagazine.com



PIPELINING

Mepen cneunanuctamm OAO «CTporTpaHcras» dbina
nocTaB/eHa 3aaa4a no COKPaLLEHMIO CTOMMOCTY MpoLiecca
KOHTPOJS Ka4eCTBa CBapHbIX COEAUHEHMIN 1 MOBbLILLEHWIO
€ro NMpon3BOAUTENBHOCTM MPY BbICOKON HAAEMHOCTA
BbINOHAEMbIX PaboT.

[NpoBeOeHHbIN aHann3 TEHOEHUMI B Pa3BUTUM
HepaspyLLaroLLMX METOAOB KOHTPONS Nokasar, YTo
paanorpadmHeCKUin MeETOA KOHTPONS eLLE He ncHepnarn
CBOWX BO3MOXKHOCTEN. COBPEMEHHOE Pa3BUTUE TEXHUKM
MO3BOJISIET HA KAYECTBEHHO HOBOM YPOBHE BbIMOHATL
paavorpaduio CBapHbIX CoOeanHEHMN 663 NCNONb30BaHNS
MNEHKM N MOKPbIX MpoLeccoB. OQHMM U3 Taknx

METOO0B ABNAETCA pagnomMeTpuyeckmi metod. CyTb

€ro 3aK/04aAETCA B TOM, YTO Ha MONYNPOBOAHMKOBLIE
3NEMEHTbI HAHOCUTCSA CNOV CLUHTUANATOPA, KOTOPbIN Mofq,
OENCTBUEM NOHUSMPYHOLLIErO U3MTYHEHNST UCTYCKaET KBaHT
CBeTa, NMpeobpasyemMbIi MOTyNPOBOAHNKOBLIM 3/1EMEHTOM
B 3/IEKTPUHECKNA CUTHAUT.

TexHonornst pagVvioMeTPUHECKOrO KOHTPONS 6rnaka K
CTaHOaPTHOM TEXHOOMMM padvorpadunn KobLEeBbIX
CBapHbIX COBANHEHWI MPU CTPOUTENBCTBE MarncTpasbHbIX
razonposoaoB. OAO «CTpoiTpaHcras» COBMECTHO C
PAOOM OpraHM3auun cosgan adMEKTUBHYO YCTAHOBKY
O/19 PaAVOMETPUYECKOO KOHTPONA Ka4eCTBa CBaPHbIX
CoeauHEHNI.

B aTom 06opyaoBaHum s nonyYeHns HpopMaumm o
Ka4ecTBe CBapPHOrO COeAMHEHNST BMECTO PEHTTEHOBCKOW
MNEHKM MPUMEHSAIOTCA JIMHENKI OETEKTOPOB. Yncno
[ETEKTOPOB B JIMHENKE ONPenenaeTcs LUMPUHOM
KOHTPOMMPYEMOW 30HbI. JINHENKN OETEKTOPOB 3aKperieHsbl
B [ETEKTOPHOM BI0Ke 1 MepemMeLLatoTCa Mo NepUMETRY
CBapHOrO LLBA C NMOMOLLbO MeXaH13Ma NepemMeLLeHns Ha
BaHOaxe, YCTaHOBIEHHOM B 30HE KOHTPOJS.

CKOpOCTb MePEMELLIEHNS JIMHEEK MPU KOHTPOS1E
onpenensaeTcs TPedoBaHNAMU OeDEKTOCKOMNYECKOM
HyBCTBUTENBHOCTY (HEM BbiLLE CKOPOCTb NEPEMELLIEHNS
JIMHEEK, MPW OHMX 1 TEX XKE YCIOBUSX, TEM HIKE
HYyBCTBUTENBHOCTb KOHTPOMA 1 HA060opOoT). [Mpn
MPUMEHEHUN 130TonMoB 192Ir nnn 75Se 3a cyet
PafN0aKTUBHOIO pacnafa co BPeEMEHEM YMEHbLLIAETCH

MX aKTUBHOCTb, YTO TPEOYET CHIDKEHNS CKOPOCTU
nepemeLLeHma NHeek. MakcMaibHO SOMyCTUMas CKOPOCTb
CKaH1POBaHMA OMpeaenaeTcsa Ha NOArOTOBUTETbHOM CTadum
nepen NPOBELAEHVIEM KOHTPOMS LLBOB. Bpemsi KOHTPONS
Ka4ecTBa CBapHbIX COeaVHEHMI Ha Tpybax anameTpom 1420
MM COCTaB/SET He Bosiee 3 MUH.

PannomeTtpudeckas yctaHoska (PMY) nossonnna:

» COKPaTUTb 3aTpaThbl HA KOHTPOSIb CBapPHbIX COEANHEHWIN
He MeHee YeM Ha 50 % Mo CpaBHEHMIO C TPAOANLMOHHOM
TEXHONOIMEN 3a CHET UCKIKOHYEHNST MPUMEHEHNS
PEHTIEHOBCKOW MIEHKM, MPOSIBOYHLIX MaTEpNaioB n
nadoparopui;

www.rogtecmagazine.com

MECHANIZATION. CONSTRUCTION OF CROSSINGS
OVER NATURAL AND MAN-MADE BARRIERS

The company’s high production capacity and a goal-
directed investment policy that emphasizes expanded
mechanization and implementation of advanced
technologies have enabled Stroytransgaz to construct up
to 3,000 km of large diameter pipelines and up to ten 80

- 96 MW line and booster pumping stations per year, along
with petroleum field facilities, refineries, housing and
community facilities.

The company currently boasts a specialized equipment
fleet of more than 1,400 units dedicated to pipeline and field
facilities construction, including, in addition to the advanced
welding equipment described above, heavy excavators

and rotary trenchers, padding machines, pipe layers, 150
T cranes, pipe carriers, large-diameter pipeline repair units
and many other universal and specialized equipment types,
enabling the company to engage in projects at any level

of complexity.

Industrial construction methods and new materials and
subassemblies supplied by Stroytransgaz subsidiaries and
other organizations are used for compressor stations and
petroleum facilities.

Stroytransgaz was the first company in the country to
employ two advanced technologies for constructing
pipeline crossings through natural and man-made
barriers.

The traditional approach to crossing water obstacles
(bottom trenching) is highly labor-intensive and carries
with it a number of inherent drawbacks that tend to
reduce the reliability and safe service life of pipeline
crossings.
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» YBEIMHYUTb MPOU3BOANTENBHOCTb KOHTPONA Ao 80 — 120
CTbIKOB TRYO AvameTpom 1420 MM B CMEHY;

» 0b6ecneymTb onepaTnBHOE MOJyHEHE PE3YILTATOB
KOHTPOJSA Cpagdy Noc/e ero NPOBEAEHNS C BbICOKOM
paspeLUatoLLEn CTOCOBHOCTLIO;

» CO3AaTh DaHK AaHHbIX O KAYECTBE CBAPHbIX COEANHEHWI
B 3JIEKTPOHHOM BUE U NepefaTh ero 3akasymky B
OnepaTVBHOM MOPSALKE.

B ¢BA3K C LUMPOKMM MPUMEHEHMEM Ha CTPOUTENBHbBIX
0OBbEKTaxX HOBbIX CBAPO4HbIX TEXHOMOIMN 1 METO0B
KOHTPONS KA4eCTBA CBAPHbIX COEOVHEHWA B KOMMaHMM
Oblna NpoBefeHa nepeaTTecTaLmst BCEX CreLManncToB
CBapO4HOrO NPON3BOACTBA B COOTBETCTBUM C
TpeboBaHnsaMu [rocropTexHaasopa Poccun, a paboTHNKN,
BbINOSHAOLLME KOHTPOSb Ka4eCTBa paboT aTTecToBaHb!

B COOTBETCTBUM C TPebOBaHNAMU eOUHbIX EBPOMENCKIX
Hopm EH 473.

MEXAHOOCHALLIEHHOCTbB MNMPOV3BOLACTBA.
TEXHONOT NN COPYXXEHNA MEPEXOOOB HYEPES
ECTECCTBEHHbIE 1 ICKYCCTBEHHbIE MNMPEMPALDBI
Bbicokumin nponssoacTBeHHbI noTeHuUman OAO
CtpowTpaHcras», No3BoNSOLLIMINA KOMMaHWN eXKeroaHO
coopy»kaTb A0 3 ThbIC. KM TPYOONPOBOAOB 60MBLLOMO
anameTpa, 00 10 AMHENHBIX 1 AOXKMMHBIX KOMMAPECCOPHbIX
CTaHUMI eOVHNYHOM MOLLIHOCTBIO 80 — 96 MBT,
obycTparBaTb MECTOPOXAEHNS YrNEBOAOPOAHOMO Chipbs,
BO3BOANTb HedhTerazonepepadaTtbiBatoLLME KOMMEKCHI,
XUMbE N OO BEKTbI COLMANBHOIO HasHa4YeHNs - CneacTeme
LieneHanpaBneHHON MHBECTULIMIOHHOW MNOMUTUKA KOMMaHWK,
OPWEHTUPOBAHHOM Ha BHEOPEHWE MPOrPECCHBHbIX
TEXHOMOMM Y MOBbILLEHME MEXAHOOCHALLIEHHOCTY
CTpouTENLCTRA.

B HacTosLLee Bpems 06LLMIA NapK TEXHUKN 415
CTpoUTENbCTBa TPYOONPOBOAHbLIX CUCTEM W COOPYXKEHMIS
06bekToB HedhTErazogobdwiHn B CTponTpaHcrase
cocTansieT bonee 1400 eguHUL,. 3TO, MOMUMO
YAOMSHYTOrO NPOrPECCUBHOIO CBApPOYHOro
060pyaoBaHNs, — MOLLHbIE 3KCKaBaTopbl (B TOM Y1Che
POTOPHbIE ANA Pa3paboTKy TPaHLIERN), N3ANHIOBbIE
MaLLWHbI, TRYOOYKNaa4MKN, KpaHbl Mpy30nogbeMHOCTBIO
150 1, Tpy6OrMbOYHbIE CTaHKK, MallMHbI 0Nt PEMOHTA
TpybonpoBoAOB OOMBLLOrO AMaMeTpa 1 MHOIro OpYrx
BUOOB YHUBEPCAaNbHOM 1 cheunann3vpoBaHHON
TEXHWKM, YTO NO3BONSET KOMMaHUM yCrneLuHo
y4acTBOBaTb B peanvsaunmn HedTerasoBbiX NPOEKTOB
NOB0M CNOXKHOCTU. [pK COOPY>KEHNM KOMMPECCOPHbIX
CTaHUMI 1 0BYCTPONCTBE HEDTAHBIX U Fra30BbIX
MECTOPOXAEHWI NCTONb3YIOTCA MHAYCTPWAaNbHbIE
METObl CTPOUTENBCTBA, HOBblE MaTepuarbl 1
KOHCTPYKLMW, MOCTaBNsiEMblE NPeanpUsTUAMU,
BXOOALLUVMK B MPOMbILLNEHHYO rpynny CTponTpaHcrasa,
a TaKkxke OpyriMy opraHMsaLmsmm.
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Trenchless pipeline laying based on directional drilling
represents a breakthrough technology that meets the
most stringent environmental protection requirements.
The major difference between this and other crossing
methods is that during construction and operation,

the pipeline never comes into contact with the water
medium and may be laid at almost any depth to avoid
stresses induced by riverbed or bank deformation.
Other advantages are that construction may be carried
out at any time of year and at a high rate.

From an engineering standpoint, the technology is highly
complex and is therefore carried out in three phases.
The first phase consists of drilling a small diameter
directional pilot hole along a specified trajectory using

a non-rotating drill string with an asymmetric bearing
surface. The actual hole path is monitored by periodic
measurement of zenith and azimuth angles (using

a special-purpose probe) which will then determine

jet nozzle position. Additional control is provided by
computer data processing and transmission of exact
drilling tool coordinates. In the second phase, the

pilot hole is widened by inserting gradually expanding
reamers. The third and final phase consists of drawing
the pipeline string through the reamed hole. The pipeline
segment is laid on supports equipped with polyurethane
coated rollers.

In Russia, trenchless construction of pipeline crossings
based on directional drilling was first employed in 1994,
The pioneer in the implementation of this advanced
technology was VIS-MOS, of which Stroytransgaz was a
co-founder.

Construction of crossings of this type for 1420 mm gas
pipelines — unprecedented in international practice --
represents the crowning achievement of directional drilling
technology. The first successful attempt was made by a
Stroytransgaz subsidiary in 1997, when it built an 860 m
crossing under the Volga-Don Canal for a 1420 mm

gas pipeline.

Later, during construction of the Russian leg of the Russia-
Turkey gas pipeline (“Blue Stream”), eight crossings of

this type, totaling more than six kilometers in length,

were constructed through water barriers at a faster rate
than specified in the plan. By the beginning of 2006,
Stroytransgaz had constructed more than 98 km of large-
diameter pipeline crossings.

In 2002, a team of Stroytransgaz specialists was awarded
the Prize of the Government of the Russian Federation

for its work in developing and implementing directional
drilling technology for the construction of pipeline crossings
through water barriers.
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PIPELINING

OAO «CTponTpaHcras» NepBbiM B HALLEN CTpaHe
MPWHSN Ha BOOPY)XeHNe OBe nepefoBble TeXHOMOrm
CTPOUTENBCTBA Nepexo10B TPYOONPOBOAOB Hepes
©CTEeCTBEHHbIE U MCKYCCTBEeHHbIE nperpapl.
CTpouTenbCcTBO NepexoaoB TPyH6onpoBoA0B Yepes
BOZHbIE Mperpaabl TOaANLMOHHBIM TPaHLLENHbIM
CnocoboM HEMOCPEACTBEHHO B pyc/ax PeK U aHe
BOJOEMOB XapaKTepn3yeTCs BbICOKOW TPYO0EMKOCTbIO,
eMy MPUCYLL, pSa HEQOCTATKOB, CHKAIOLLMX YPOBEHb
HaOEXXHOCTM 1 ONFOBPEMEHHON Be3onacHown
aKcnnyaTaumy NoaBoaHbIX Nepexonos. [NpopbIBHOM
TEXHOMOren, OTBEYatoOLLEN Y>KECTOUNBLLIMMCS
TpeboBaHVSIM MO 3alLMTe OKPY>KatoLLEN cpeapbl,
aBNAeTCa becTpaHLLenHasa Npoknaaka TpybonpoBoaos C
MCMNOb30BaHMEM METOAA HAKIIOHHO

HanpaBAEHHOro BypeHs.

[MpVHUMNnaneHoe ee OTAMYME B TOM, YTO TPy6OMpoBOL
Mpw CTPOUTENBCTBE W 3KCMJyaTtaumm He ConprkacaeTcs
C NnepeceKaemMor UM BOOHOW CPELON 1 MOXKET

ObITb NPOMIOXKEH MPaKTUYECKN Ha NtoBOI ryounHe,
NCKKOYaIOLLIEN MOCNeAyoLLME BHELLHME BO3AENCTBINS Ha
Hero npu aeopmMauusax pycna n beperos pek. Kpome
TOro, TEXHONOMNS BbIFOAHO OT/INYAETCS BO3MOXKHOCTBIO
BECTW CTPOUTENBCTBO B SIIO60E BpemMs roga v

BbICOKMMW TEMMamMM.

C VIH)KEHEPHOW TOYKM 3PEHNS OHA JOCTATOYHO CMOXKHA
N OCYLLECTBNSETCS B TpU aTana. ['lepBbii — MnoTHas
npoxoaka. Ha aTom aTane Npon3BoanTCS HanpaBneHHoe
OypeHmne CKBaXKHbI HEDOSBLLIOIO anamMeTpa C 3agaHHom
TPaeKToOpUEN, YNpaBaeHne KOTOPbIM 0becrnevnBaeTcs 3a
CHET MPUMEHEHMST HEBPALLIAOLLIENCS BYPOBOWN KOMOHHbI
C aCCUMETPUHHO PAaCMONOXKEHHOM TOPLIEBOWN paboyei
MOBEPXHOCTLI. PAKTUHECKM TPABKTOPWST KOHTPOIMPYETCS
NepUOaNHECKNM U3MEPEHMEM (C MOMOLLBHO
cneuvanbHOro 30Haa) 3eHUTHOIO 1 a3 My TasIbHOMO
YrNOB, ONPEAENAOLLIMX MOSOXKEHNE MAPOMOHUTOPHOWN
Hacagku. JononHUTENbHbIN KOHTPOSb OCYLLECTBISIETCA
MOCPEACTBOM KOMMbIOTEPHOM 006paboTKN AaHHbIX U
BblAa4n TOYHbIX KOopAMHAT BYpOBOro MHCTPYMEHTA.

BTopon stan — npoBoaka Yepes CTBOJ NUIOTHOM
CKBaXKVHbI CneLmasbHbIX YCTPONCTB — pacLlumMpuUTenei
C MOCTEMEHHbIM YBENMHEHMEM VX OVAMETPOB.
3aKNo4NTENBHbIN 3Tan — NPOTaCKMBaHME PaboHen
NAETN MO CTBOSY CKB2XKMHbI YBETMHYEHHOIO pasmMepa.
[Mpr 3TOM Cekums TPyO yKaapiBaeTCs Ha Oropbl,
CHab>XXEHHbIE POSTMKaMK C MONMYPETAHOBLIM MOKPLITUEM.
B Poccum cTpontensCTBO NepexoaoB TRyOONpPOBOAOB
BecTpaHLLEeNHbIM CMOCOBOM C UCMOMb30BaHeM METOAA
HaKMOHHO HanpaBeHHOro BypeHMa Hadanock B 1994 .
[MMOHEPOM B MCMOIB30BaHUM MPOMPECCUBHOM TEXHOIOMM
ctano npegnpusatne «BMC-MOC», coydpenmTenem
KOTOPOro BbICTynna CTponTpaHcras.

www.rogtecmagazine.com

The application of tunnel-shield technology to the
construction of pipeline crossings through natural and
man-made obstacles represents a successful adaptation by
Stroytransgaz of technologies that have proved effective in
other construction sectors.

During construction of the Russian leg of the |zobilnoye-
Dzubga (Russia-Turkey) gas pipeline, the route was
blocked by a spur of the Greater Kazakh Range.

The presence of landslide zones, steep slopes, faults,
and rock outcrops would have required an enormous
volume of excavation work and other specialized
operations. At the same time, trenching would have
inevitably involved significant alteration of the natural
terrain. Furthermore, owing to landsides, pipelines
constructed in the area using traditional methods are
prone to frequent accidents.

The problem was presented to the Stroytransgaz Science
and Engineering Council, which proposed an alternative
pipeline-laying method — tunneling — that offered a number
of advantages. Since the pipeline would run under a tunnel
shield, this method would eliminate negative soil/pipeline
interactions and the need to construct access roads and
landslide protection barriers, thereby significantly reducing
land use requirements (by a factor of aimost 10). This
method makes it possible to build tunnels of any length
through virtually any type of ground with no seasonal
interruption of work.

Advanced blade shield technology, widely employed in
Russia and abroad, was recommended for construction of
the tunnel crossing. However, it would be the first time such
technology was applied to oil and gas construction

in Russia.

During operation of the tunneling unit, the excavated
ground was brought to the surface in mine cars pulled by
an electric locomotive on rails laid inside the tunnel. As the
tunnel was deepened, it was continuously reinforced by
installing ferroconcrete tubing assembled with the help of
a manipulator. Steps were taken to further strengthen and
seal the tubing.

Once the tunnel was complete, the rails were removed and
roller supports installed for the pipeline. Hydraulic jacks
were then used to push the pipeline through the tunnel in
60 m sections.

As a result, Stroytransgaz built three tunnel crossings
through the Kobyla Ridge (one) and Bezymyanny Ridge
(two), with respective lengths of 2082, 988 and 196

m. Blade shield equipment was used for the first two
tunnel crossings. The third was dug by a tunneling
machine, with subsequent installation of temporary
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B TPYBOINPOBOA

Coopy»xeHne NepexonoB ra3onpoBoaoB U3 TPyo
onameTtpom 1420 MM, HE NMetOLLIee aHaIoroB B

MUWPOBOW MPaKTUKe, CTaSI0 BEHLIOM B OCBOEHUN BCEN
raMMbl TEXHOOMIN HAKJIOHHO HaNpPaBeHHOrO

OypeHns. [epBbI OMbIT TaKOro CTPOUTENBCTBA ObI
npuobpeTeH B 1997 r., Koroa go4epHsa komnaHusa OAO
«CTporTpaHcras» BbIMOMHWAA Nepexo Tpybonposoaa
anametpoM 1420 MM 1 NPOTSXKEHHOCTLIO 860 M Yepes
Bonro-[JoHckon KaHarn.

[Mo3>e, B XOAe CTPOUTENBCTBA POCCUNCKOrO yHacTka
razonpoBoga Poccus — Typuus (npoekT «onybon
MOTOK») BbINO BbIMOJHEHO BOCEMb NEPEXOOOB
rasonposoga anamMmetpomM 1420 MM Yepes BOAHble
nperpanpl 06LeN NPOTSHKEHHOCTLIO CBbILLE 6 KM

B 3HAYUTENBHO DONEe KOPOTKME CPOKM, YeM ObINo
NPeayCMOTPeHo NpoekToM. Beero kK Havasny 2006 r.
CTponTpaHcras nocTpows CBbille 98 KM nepexonos
TpybonpoBoaOB BOMBLLONO AMamMeTpa.

3a pa3paboTKy 1 BHeOpeHUE TEXHONOMMM CTPOUTENBCTBA
nepexoaoB HedbTe- 1 ra30MpPOBOAOB HYepes BOAHbIE
nperpagp!l METOAOM HaKJIOHHO HaMPaBeHHOO OypeHUs B
2002 r. rpynne cneuyanuctos OAO «CTponTpaHcras»
Oblna npucyxageHa npemusa NpaBnutenbcTBa POCCUMINCKOMN
degepaumm.

Brenperve CTponTpaHcrasom MeToaa TOHHENBHOM
MPOKNaAKM NepexonoB TPyO6oNpPoBOAOB Yepes
€CTECTBEHHbIE U MCKYCCTBEHHbIE Mperpanbl — MPUMEP,
Korga B NMpouecce pPeLleHust CNOXHOM UHXXEHEPHOM
npobnembl B HehTErasoBOM CTPOUTENLCTBE

yCMeLHo aganTupyroTcsa 3 deKTMBHbIE TEXHOMOMN,
3a1MCTBOBaHHbIE B ApYrix 061acTsax CTPOMTENbCTBA.

B xone cTpouTenbCcTBa POCCUIMCKOro y4acTKa
M306unbHbIn — [xybra razonposoga Poccus

- Typumst NpencTosno NpeodosieTb OTPOMM

Bonbuoro Kaekasckoro xpebTa. [NMpn aTom 13-3a
HaNMYMsT OMON3HEBbLIX Y4ACTKOB, 60JbLLMX YKITOHOB,
TEKTOHWNYECKMX Pa3IOMOB, BbIXOAOB CKaslbHbIX MOPOA
TpeboBanochb NPoBeAeHVe 3HA4YNTENBHOIO 0ObemMa
3eMMIsIHbIX W crneumarnbHbiX paboT. B To e Bpems
npoknagka Tpybonposoaa TpaHLLUEeHbIM CoOCOO0oM
Hemn3beXXHO Bekna 3a cobon HeraTyBHbIE MOCNEACTBMA
Onga NnpypogHoro naHawadTa. HakoHel, Ha
MOCTPOEHHbBIX B 9TOM panioHe TpaauLMOHHBIM METOAOM
rasonpoBOAax U3-3a OMOJ3HEBbLIX ABNEHWIM HaCTO
nponcxognnn aBapun.

Mpobnema bbina paccmMoTpeHa Ha Hay4HO-TEXHUYECKOM
coete OAO «CTtporTpaHcras», B pedyfibTare 4ero
POANIOCH NPEANOXKEHNE 06 anbTepHaTVBHOM BapuaHTe
npoknaaky TpybonpoBoaa — Yepes3 TOHHENM, KOTOPbIN
MMEN Lensi psag npenmyLlecTs. [Npu Takom BapuaHTe
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Puc.3: Pabouunin opraH TOHHENENPOXOQ4ECKOro
KOMIMJIEKCA, MPUMEHEHHOIO Ha COOPYXKEHMN TOHHENEN
nog xpebtamm Kobbina 1 be3bIMaHHbIN

Figure 3: Working end of the machinery used to tunnel
through the Kobyla and Bezymyanny ridges

supports followed by a cast-in-place reinforced concrete
encasement.

The method proposed by the Stroytransgaz specialists
represents a genuine breakthrough in ensuring the
operational reliability of pipelines laid in mountainous areas.

Today, the production, research and design capabilities
developed since 2002 by the company’s Stoytransgaz-
Tonnel subsidiary have made it possible to construct
facilities of any level of complexity — pipeline and utility
tunnels, long-term bridge crossings over water obstacles
— and to factory-manufacture bridge spans, develop
special bridge designs for Polar regions that require a
minimum amount of “wet” processes, etc.

TECHNICAL TRAINING AND INFORMATIONAL SUPPORT
Stroytransgaz regularly conducts technical seminars

to discuss real-world issues related to and gas
construction. Participants in these seminars examine
state-of-the-art welding, insulation and pipeline repair
methods, along with new excavation and ballasting
technologies. Most of these seminars are attended by
leading Russian and foreign experts.

To promote the continuing education of its employees,
the company holds training classes in major Russian and
foreign educational and research centers.

Stroytransgaz participates in organizing and holding
technical workshops and exhibitions devoted to
petroleum industry development and facilities
construction. In 2007, Stroytransgaz took part in 12 such
exhibitions in Russia and abroad.

www.rogtecmagazine.com
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CUUCKaA TeXHNYecKaa HedpTerasoBas

KoOHdepeHuua u BbictaBka SPE 2008 ropa

KpynHenwwan TexHnYyeckas KoHdepeHLMs 1 BbICTABKA B PAMKAX POCCUCKONO PbIHKA A00bIYM 1 pa3BEAKN.

28-30 okTa6ps 2008 roaa, MaswnboH 57, BBLL, MockBa

Poccuiickas HedTerasoBas TexHUYeckas KOHbEpeHLUs 1
BbICTABKA NPEACTABNAIOT UCKIIOUNTENbHBIA MHTEPEC ANA
pYKOBOAUTENEN, UHKEHEPOB 1 CMeLLMaIUCTOB NPOU3BOACTRA.
BbicTaBKa 1 KOHbepeHLMa cobupaeT Ha POCCUNCKOM PbiHKe
npeacTaBuTesen HaUMOHaNbHBIX U MEXAYHAPOAHbLIX KOMMAHUN
o passeake 1 Ao6blun HedTh 1 rasa Ans ANCKYCCUIA 1
WNHBECTULLMIA B MOCTABKY TEXHONIOTUIA U peLLeHnin. Meponpustue
NPOXOAMT NOA, 3rUA0 NPOMBILIIEHHOrO KOMUTETA IKCNepToB
Npon3BOACTBEHHO-COLITOBOWM CUCTEMbI M OPraHNU30BaHO
06LecTBOM UHXeHepoB-HedTAHMKOB (SPE) n komnaHuen

Reed Exhibitions.

3a pononHuTenbHou MHpopMaL el 0bpalaTbCs:
Bacunun Xurano, ten.

+44,(0) 20 8439 8891,
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e-Mmann: natalia.sitnikovafdreedexpo.ru

Bonee noaApo6Hy0 MHGHOPMALMIO MOXKHO MOAYUYMTb HA caiTe
www.russianoilgas.ru
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B OCBOEHME CKBAXKMH

m Feonorus n reocdmsmka

B MOHWUTOPUHI pe3epByapoB U TECTUPOBAHUE

H CocTaBsieHMe reosIornyeckmnx paspe3os Mo CKBAKMHAM 1
OLLeHKa NPOAYKTUBHBIX NIACTOB

B VIHXUHUPUHT HedTeNPOMBICIOBOIO X0O3S1MCTBA
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B TPYBOINPOBOA

OTCYTCTBYET OTpULIATENBHOE BO3OENCTBNE MacCBa
rPyHTa Ha Tpydy, aKcnayaTMpyemyto nNog 3aLimuTon
TOHHENbHOM 0064eNKK, OTNagaeT HeoOXOAVMOCTb

B CTPOUTENBCTBE BOOSIBTPACCOBbIX MPOE3A0B U
MPOTUBOOMON3HEBBIX COOPYXKEHI, CYLLIECTBEHHO (oYt B 10
pas) CoKpaLLIaeTCst 3eMIe0TBO,

STOT MeTof, NO3BONSET HE3 CE30HHbIX OrPaHNHEHNI
CTPOUTL TOHHENN OO0 MPOTSHPKEHHOCTMN MPaKTNHECKN B
NOBbIX MPYHTAaX.

Npennaranock BbINOMHUTL TOHHENBHBIM NEPExXoq,

C NCMNONb30BaHMEM LLIMTOBOIO MPOXOAHYECKOro
KOMMEeKca No COBPEMEHHOW TEXHOMOIMN, LUMPOKO
NCNONb3YyEMOW Kak 3a pybexxoMm, Tak 1 B Poccun.
OOHaKo NPUMEHUTENBHO K OTEYECTBEHHOW NPaKTUKe
HePTerasoBoro CTPOUTENLCTBA 3TO OblN MEPBbIN OMbIT.

B npouecce paboTbl MPOXOAHECKOro KoMnnekca
paspaboTaHHbIN MPYHT TpaHCNOPTMPYeTCS Ha
NMOBEPXHOCTb C MOMOLLbIO BAarOHETOK, nepemMellaeMblx
3JIEKTPOBO3OM MO MPOJIOXKEHHBIM BHYTPW TOHHENA
penbcam. o Mepe nepemMelleHnst 3abonHOM

30HbIl, 3a Hen BO3BOAUNTCA MNOCTOAHHAA Kperb

N3 »XXeNe3006eTOHHbIX THOUHIOB, COBUPaEMbIX C
MOMOLLbIO MaHUNYNATOPA B KOMbLO. [1pedyCcMOTpeHb!
Mepbl MO YCUNEHNIO

repMeTU3aLmm Kpenu.

[Nocne 3aBeplLUeHNst MPOXOOKM TOHHENSA PENbCOBLIV MYyTb
OEMOHTUPYIOT 1 yCTaHaBNMBaKOT POJSIMKOBbIE OMOPbI A5
TpyObl. 3aTEM C MOMOLLbIO TMOPaBANYECKNX JOMKPATOB
NpPon3BOAUTCSA NpoTankMBaHe TpybonpoBoaa
y4acTtkamm no 60 m.

B pesynbtate OAO «CTporiTpaHcras» 6biiv COOPY>KEHBI
TpW TOHHENbHbIX NMepexoaa Yepes xpebTbl Kobbina
(oanH) 1 BesbIMAHHBIM (ABa) NPOTAXKEHHOCTHLIO
COOTBEeTCTBEHHO 2082, 988 1 196 m. pun
CTPOUTENBCTBE MEPBLIX ABYX NEPEXOOOB Nopoaa
pa3pabarbiBanach LMTOBLIM KOMMIEKCOM. [Npoxoaka
TPETLErrO OCYLLECTBNANACH FOPHOMPOXOAYECKM
KOMBanHOM C MOCMeayHoLLMM YCTPONCTBOM

BPEMEHHOW Kpenu 1 BO3BEOEHMEM 3aTEM MOHOUTHOM
»Kene3obeToHHOM 0DAENKN.

MpeanoxeHne crieuyanucToB CTpoiTpaHcrasa 6bino
OLIEHEHO KaK MOA/IMHHbIV NPOPLIB B Aese MOBbILLeHs!
SKCMyaTaLOHHON HaaeXXHOCTU TPYBONPOBOAOB,
MPONOXKEHHbIX Ha CMOXHBIX FOPHbIX YHACTKaX.

CGI’O}.‘J,H;I npomn3BogcTBeHHadA, Hay4YHO-TeXHNYeCKadA
1N NpoekTHas 6asa cosgaHHom B 2002 r. goYepHen
komnaHum OO0 «CTponTpaHcras-ToHHeNb»
MO3BOSIET COOPYXKaTb OOBLEKTbI MO0 CNOXKHOCTM
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- TEXHONOMMYECKME TOHHENN AN TPyOOoNpoBOAOB C
MPOKNAAKON NHXKEHEPHBIX KOMMYHUKALIA, 0ONrOBEYHbIE
MOCTOBbIE Mepexobl Yepes BOAHbIE NMperpapl, a Takke
N3roTaBnMBaThb B 3aBOACKMX YCOBUSIX MOCTOBbIE
NpoNeTHbIe CTPOEeHWS, paspabaTtbiBaTb AN PaNoHOB
3anonsipbsi cneupasnbHble KOHCTPYKLMW MOCTOB,
TPEBYIOLLMX MUHMMANBHBIX OB BEMOB «MOKPbIX»
npoLeccoB 1 ap.

TEXHNHECKAA YHEBA 1

NHPOPMALIMOHHOE OBECTIEHEHUE

B OAO «CtpouTtpaHcras» perynapHO NpOBOASATCS Hay4HO-
TEXHMYECKME CEMMHAPbI MO aKTyasbHbIM Npobemam
HedhTerazoBoro CTPOUTENLCTBA.

Ha ceMunHapax paccMaTpuBatoTCsl COBPEMEHHbIE
METO[pb! CBAPKW, N30A5LMK, PEMOHTa TPYOOMNPOBOAOB,
a TakK>XXe HOBble TEXHOJTOMMI BbINMOJIHEHNA 3EMITAHDBIX U
6annacTMpoBOYHbIX paboT. bonbluas YacTb CEMMHAPOB
MPOBOAMNTCS C yHacT1eM BelyLIMX OTEHECTBEHHDbIX

N 3apyb6exxHbIX CreumanncToB. B Lensx nosbileHns
KBaNMOMKaLMM COTPYAHMKOB KOMMaHWN NPaKTUKYETCS
nx 0by4eHne B BeOyLLMX POCCUNCKIMX 1 3apyOEXXHbBIX
YHEOHbIX 1 Hay4YHbIX LieHTpax.

OAO «CtpouTtpaHcras» NpuHNMaeT y4acTne B
opraHvsaun 1 NpoBeAeHUN Hay4YHO-MNPaKTUHECKUX
KOHMEPEHLNIA N BLICTABOK, TEMATNKA KOTOPbIX
NoCBsLLEHa Pa3BUTUIO HEPTEra30BOIro KOMIiekca

N CTPOUTENBCTBY OOBEKTOB HEPTSHOM 1 ra30BOM
npomblilLneHHocTU. B 2007 r. CTponTpaHcraa npuHan
yyacTre B 12 Takunx BbiCTaBKax, NPOBOAVBLUNXCH B
Poccun n 3a pybexxom.

AsTopbl - Authors

KYPBATOB Hukonan VIBaHoBWY,
BuLe-Npe3naeHT OAO «CTtponTpaHcras»
Nikolai Ilvanovich KURBATOV,

Vice President, OJSC Stroytransgaz

XOMEHKO Bnagnvmnp ViBaHoBwnY,

HaYauIbHVK Hay4HO-TEXHNHECKOTO LieHTpa
[enapTameHTa NHXEHEPHO-TEXHNHECKOTO
obecnedeHns ctpoutensctBa OAO «CTponTpaHcras»,
KaHO. TEXH. HayK

Vladimir lvanovich KHOMENKO,

Manager, Technical Research Center of the
Stroytransgaz Construction Engineering Services
Department, cand. tech. sci.
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