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TECHNOLOGICAL SOLUTIONS FOR THE RECONSTRUCTION OF THE
SECTION OF THE MAIN OIL AND GAS PIPELINE
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The article proposes a new solution for laying an oil pipeline with the help of a repair pit, which allows to
preserve the fertile layer of the earth, which is difficult to restore after conventional work in the traditional
way. An analysis of the occurrence of defects was carried out and a conclusion was made about the criteria and
operating conditions of the oil pipeline that affect their occurrence. As a novelty, the scheme of the repair pit
of the main oil pipeline is proposed. The proposed novelty will significantly optimize and increase productivity
during the reconstruction of the main oil pipeline. This method is distinguished by simplicity, as well as the
preservation of a fertile soil layer, which is quite important in the conditions of the sharply continental climate
of the oil pipeline area. The ongoing reconstruction of the pipeline will allow replacing defective sections of the
pipeline, thereby increasing the service life and avoiding accidents on the pipeline, which is quite an important
factor in the conditions of uninterrupted supply of petroleum products to the consumer.

Keywords: trunk pipeline, oil pipeline, reconstruction, defective sections, laying of an oil pipeline.
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Makananma 1ocTypii o[IiCTIeH 9fISTTeri JKYMBICTAp/IaH KeiH KaJIblHa KeNTipy KUbIH OOJNATHIH KepiH KYHAPITI
KabaTblH CaKTayFa MYMKIHIIK OepeTiH keH/ey IIYHKbIPBIHBIH KoMeriMeH MyHai KYOBIPbIH Tecey Typasibl kKaHa
HIeNIM YCHIHBUIFAaH. AKayJIapbIH Maijia OoTyblHa Tauaay jKacajbl KoHe ONIApABIH Maiia OOoMyblHA dcep eTeTiH
MYHaii KyOBbIPbIHBIH ©JIIIEMEPi MEH XYMBIC JKaFAailiapsl Typajibl KOPBITHIH/BI jkacaspl. JKaHaJbIK peTiHae Maru-
CTpaJIbJbIK, MYHal KYOBIPBIH KOH/EY ITYHKBIPHIHBIH CXEMAChI YCHIHBLIA/IbI. ¥ CBIHBUIFAH KaHAJIBIK MaruCTPIIbBIK
MyHall KyOBIPBIH KaliTa Kypy *KYMBICTAPBIH KYPri3y Ke3iHae eHIMIUTIKTI aliTapibIKTall OHTaIaHIbIPyFa KOHE
apTThIpyFa MYMKIHIIK Oepeni. By onic KapanailbIMIBUIBIFBIMEH, COH/IAl-aK, TOITBIPAKTHIH KYHAPIIbl KaOaThIHBIH
CaKTaJybIMEH epeKIleseHeni, Oy1 MyHail KyObIpbl OpHAJIACKAH KepIiH KYPT KOHTUHEHTAJIb/Ibl KIMMAaTbI JKaF 1ai-
BIHAA 6Te MaHpI3Abl. MyHaill KyObIPBIH KaiiTa jkaHAapTy MYHail KYOBIPBIHBIH aKayJibl y4acKeJepiH aybICTBIPYFa,
COJI apKbUIbl KBI3MET €Ty Mep3iMiH y3apTyra )oHe MyHail KyObIpbIHIaFbl aBapHsiIapbl OOJIbIpMayFa MYMKiH-
Iik Oepeni, Oy TYTHIHYIIBIFA MyHall ©HIMIH Y3/liKCi3 Oepy KaraaifblHaa aifTapiblKTaid MaHbI3abl (hakTop OOMbII
TaObLIAIEI.

Tyiiinai ce3aep: MarucTpaibablK KyOblp, MyHail KyObIpbl, KaiiTa Kypy, akayJibl yyackesep, MyHal KyObIpbIH
KYpPacThIpy.
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B crarbe mpeanoxeHO HOBOE pelleHue MO MPOKJIaJKe HedTenpoBoaa MpH MOMOIIM PEMOHTHOTO KOTJIOBAaHa,
TO3BOJISIONIETO COXPAHUTD IIONOPOIHBIMA CJTOM 3¢MJIM, KOTOPHIH B IIOCIEACTBUM OOBIYHBIX paOoT TPaJULIMOHHBIM
CrOCOOOM TPYAHO TOAJIEKUT BOCCTAaHOBJIEHHIO. [IpoBeeH aHaIN3 BO3HUKHOBEHUS Je(DEKTOB U CAeJIaH BBIBOJ O
KPUTEPUSIX U YCIOBHX paboThl He(pTerTpoBo/ia, BIUSIONIMX HA MX BO3HUKHOBEHUE. B KauecTBe HOBU3HBI ITpejiia-
raeTcsi CXeMa PEMOHTHOro KOTJIOBaHA MarucTpajibHoro Hedrenposona. [IpeyioxeHHass HOBU3HA MO3BOJIUT 3HA-
YHTEIHHO ONTHUMHU3MPOBATH M YBEJIMUIUTD IIPOU3BOANTENIBHOCTD IPH IPOBEAECHNH PabOT MO PEeKOHCTPYKIMM Maru-
cTpasbHOrO HepTenpoBoa. [JaHHbIH Cocod OTIMYAeT MPOCTOTA, a TAKXKE COXPaHEHHE TIOJOPOIHOTO CIIos MOoY-
BBI, YTO HEMAJIO BAKHO B YCJIOBUAX PE3KO-KOHTMHEHTAJIBHOIO KJIMMAaTa MECTHOCTH IpoJieraHus Hedrernposoaa.
[IpoBoouMast peKOHCTPYKIMsI He(PTENPOBOAA MO3BOIUT 3aMEHUTD Je(PeKTHBIE YUAaCTKH HeTelpoBoaa, TeM ca-
MBIM YBEJIUUTH CPOK CITY’KObl M M30€XkaTh aBapuil Ha HeTEIPOBO/E, YTO SBJSETCS HEMAJIO BaXKHBIM (DAKTOPOM

B YCJIOBUSIX OecriepeOoiHON nofgadun HedbTelpoayKTa MoTpeOUTeIio.

KuroueBble ci1oBa: MarucTpaibHbIi TPyOOIpOBOL, HE(TENPOBOL, PEKOHCTPYKLIHS, Ie(PEKTHBIE YYaCTKH, ITPO-

KJIaJIKa HeTernpoBoya.

Introduction. The fuel and energy complex is
the basis for the development of all sectors of the
economy of Kazakhstan. Its most important element
is the system of trunk pipelines for the transport of
oil, gas and their refined products. The geographical
location of oil and gas fields in Kazakhstan and
their consumers puts pipeline transport in the first
place among all other types. Only pipeline transport
is able to guarantee uninterrupted and uniform supply
of significant cargo flows of oil, gas, and petroleum
products, while ensuring the lowest economic costs. It
is also important that pipeline transport, with proper
trouble-free operation, is environmentally friendly.

For oil, pipeline transport is the main mode of
transport in our country. Pipeline transportation of oil
is the most economical, environmentally friendly, and
easily automated. These advantages over other modes
of transport explain its intensive development [1-3].

Modern trunk pipelines are independent transport
enterprises equipped with a complex of head,
intermediate pumping pumping stations of high
capacity with the necessary production and auxiliary
facilities.

Failures on trunk pipelines cause not only great
economic damage due to product losses and disruption
of the continuous production process in related
industries, but can be accompanied by environmental
pollution, fires and even human casualties.

Modern conditions of oil pipeline transportation are
characterized by the natural aging of fixed assets,
increased requirements for their environmental safety
and the need to maintain the linear part of the main
oil pipelines in working condition for the uninterrupted

provision of transport services to oil companies [4-6].

When transporting large volumes of oil at high
pressures, it is necessary to ensure the reliability of
the main oil pipelines and the prevention of failures
and accidents. The natural aging of oil trunk pipelines
and, in connection with this, a significant increase in
the requirements for their environmental safety are
characteristic features of the working conditions of oil
pipeline transport. These moments determine the main
directions of improving the system of prevention and
liquidation of emergency situations in the industry.

Materials and methods. The quality of repair work
is largely determined by the perfection of the machines
and mechanisms used, the high-quality organization
of operational control at all stages of repair and,
finally, the competent fulfillment of the requirements
of repair technology. The rational solution consists in
carrying out effective preventive actions, consisting
in timely detection of pipe defects, in carrying out
repairs in order to eliminate the adverse effects of
defects, to prevent their dangerous development [7-
9]. The reconstruction of the existing Kalamkas-
Karazhanbas-Aktau oil pipeline (Kazakhstan oil
pipeline) connecting the Buzachin oil and gas fields of
Kalamkas, Karazhanbas, Severnoye Buzachi, Arman,
Zhalgistube with the city of Aktau is being considered,
which will then connect with the Aktau-Zhetybai-Uzen
oil pipeline. By means of a planned diagnostic study
on the Kalamkas-Karazhanbas-Aktau oil pipeline, on a
section of 30 km from the «Kalamkas» GNPS in the
direction of the «Karazhanbas» GNPS, a section of
deterioration of the pipeline along a length of 50 km
was detected.
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Scheme of main pipelines

On this section of the pipeline, according to the
results of in-line and electrometric diagnostics, the
following defects were identified:

- insulation defects (unsatisfactory adhesion, gusts,
lack of insulation, etc.);

- corrosion defects (wall thinning, the effect of stress
corrosion, brook corrosion, etc.);

- defects in welded joints (due to wear and defects
during construction and installation work);

- defects in the geometry of the pipeline (dents,
corrugations, ovality of more than 3%, etc.);

Along the pipeline route of the investigated section,
80% of the length is occupied by defects of priority
repair.

The reconstructed section of the oil pipeline is laid
in a separate trench at a distance of 4 meters from the
existing route of the Kalamkas-Karazhanbas-Aktau oil
pipeline with subsequent opening and dismantling of
the replaced one. The target of the reconstructed section
is moved to the right along the course of the oil [10].

Before laying, the new oil pipeline thread must be
fully ready for connection to the existing oil pipeline:
welded into a thread, cleaned and insulated with
anticorrosive insulation. The pipeline, welded into a
thread, as well as individual sections of pipes on the
route should be laid on inventory beds with soft gaskets
that exclude insulation damage. Laying the pipe on
earthen prisms is not allowed.

The proposed novelty relates to the repair of
pipelines. The repair pit contains slopes with specified
slopes on both sides of the main pipeline, while the
pipeline is located in the ground with a minimum wall
thickness of at least 200-300 mm, and a flat bottom
is formed on both sides of the pipeline located in
the ground to the width of the excavator bucket. The
soil extracted from the pit is located at least 500 mm
from the edge of the slopes of the pit on both sides.
The method of developing a repair pit along the main
pipeline consists in the fact that the repair pit is formed
in the form of a trench, and the fertile soil layer is
removed beforehand, the drainage strip is cleared of
shrubs and vegetation, the trench axis is broken down
and fixed on the terrain, the latter is made by the end
face method when a single-bucket excavator moves
along the axis of the newly laid oil pipeline instead of
the repaired one. The soil removed from the trench is
placed in the dump no closer than 0.5 - 0.7 m from
the edge of the trench. When developing a trench with
a single-bucket excavator, hangers are placed along
the axis of the trench in front of it along the course
of its movement and behind along the already dug
trench, and in rectilinear sections, along the course of
its movement, landmarks with a height of 1 - 3 m are
set every 30 - 50 m. To increase the accuracy of the
excavator movement on curved sections relative to the
trench within the curve along the width of the tracks or
along the width of the trench on both sides, landmarks
are set every 1-2 m. As a result, simplification of work
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is achieved by minimizing manual labor with minimal
environmental impact [11].

Results and discussion. The repair pit contains
slopes with specified slopes on both sides of the main
pipeline, while the pipeline is located in the ground with
a minimum wall thickness of at least 200-300 mm, and
a flat bottom is formed on both sides of the pipeline
located in the ground to the width of the excavator
bucket. The technical result is that it is possible to
simplify the work by reducing manual labor as much
as possible with minimal environmental impact. The
repair pit along the main pipeline 1 contains on both
sides of the main pipeline 1 slopes 2 with specified
slopes (steepness). The main pipeline 1 is located in the
ground 3 with a minimum thickness of the soil wall of
at least 200 - 300 mm, and on both sides of the main
pipeline 1 located in the ground 3, a flat bottom 4 is
formed for the width of the excavator bucket 5. The
soil extracted from the pit 6 is located at least 500 - 700
mm from the edge of the slopes 2 of the pit on both
sides.

The method of developing a repair pit along the main
pipeline 1, in particular the oil pipeline, is that the repair
pit is formed in the form of a trench, and the fertile
soil layer is previously removed, which is formed in the
form of a separate dump 7, the drainage strip is cleared

of shrubs and vegetation, the axis of the trench is broken
down and fixed on the terrain, which is made by end
face when moving a single-bucket excavator 5 along the
axis of the newly laid oil pipeline instead of the repaired
one, while the soil 6 removed from the trench, they are
placed in the dump no closer than 0.5 - 0.7 m from the
edge of the trench. When developing a trench with a
single-bucket excavator 5, hangers are placed along the
axis of the trench (not shown in the drawing) in front
of it along the course of its movement and behind along
the already dug trench, and in rectilinear sections, along
the course of its movement, landmarks (hangers) with a
height of 1 - 3 m are set every 30 - 50 m, to increase the
accuracy of movement excavators on curved sections
relative to the trench within the curve along the width
of the tracks or along the width of the trench on both
sides set landmarks every 1-2 m. [12-13].

During the work carried out, it was found that the
described method ensures the precise movement of the
excavator 5 along the underground main pipeline 1
laid in the ground, and no strengthening of the slopes
is required, the ingress of soil from the dumps into
the trench is completely prevented and the fertile soil
layer is preserved, which fully allows restoring the
environment after repair work on the main pipeline and
at the same time, minimize the use of manual labor to
clean the main pipeline under repair from the ground.

3

Scheme of the repair pit of the main oil pipeline

The trench, preferably, is deepened no more than 3.0
m, but not less than 1.6 m, along the lower base the
trench is expanded no more than 4 m, while the slopes
of the trench, arranged without fasteners in soils located

above the groundwater level, are performed with the
greatest steepness equal to 45 ° - 60 ° with respect to
the horizontal.

This method ensures the precise movement of the




excavator 5 along the underground main pipeline 1
laid in the ground, and no strengthening of the slopes
is required, the ingress of soil from the dumps into
the trench is completely prevented and the fertile soil
layer is preserved, which fully allows restoring the
environment after repair work on the main pipeline and
at the same time minimizing the use of manual labor
for cleaning the main pipeline being repaired from the
ground.

Conclusions. The proposed novelty will
significantly optimize and increase productivity during
the reconstruction of the main oil pipeline. This
method is distinguished by simplicity and economic

expediency, as well as the preservation of a fertile soil
layer, which is quite important in the conditions of the
sharply continental climate of the oil pipeline area.

The proposed novelty will significantly optimize
and increase productivity during the reconstruction of
the main oil pipeline. This method is distinguished
by simplicity and economic expediency, as well as
the preservation of a fertile soil layer, which is quite
important in the conditions of the sharply continental
climate of the oil pipeline area. The restoration of the
fertile soil layer is significantly reduced and practically
not affected, in the conditions of reconstruction and
repair of the main oil pipeline.
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