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Pedepar:

1. TpuBana excrayaTallis TPAH3UTHOI FA30TPAHCIIOPTHOI CUCTEMHU B yMOBAX HEIIOBHOTO 3aBaHTAKEHHS Nlepefbadae
yacTi 3MiHM 06CSTiB TPAHCIIOPTYBAaHHS a3y, 10 BUKJIMKA€E HEOOXiHICTh B ONlepaTUBHOMY [IPOTHO3YBaHHI
CTalliOHAPHUX PEXKUMIB pOOOTU cUCTEMU. [1J1s1 IPOTrHO3yBaHHS [IOBEAiHKM CUCTEMU TPAHCIIOPTY razy B yMOBax
3MiHM PEXXHMIB eKCIUTyaTalii BaXJIMBO OLiHUTU CTaH TPYOOIIPOBO/IB i KOMIIDECOPHUX CTaHIIiN 3 METOIO0 BUOOPY
ONTHMAJIPHOTO PEXXMUMY eKcIlmyaTanii. Taka 3azjaua Bumarae npoBeeHHs 1€TaJIbHOTO OOCTEKEHHS €JIEMEHTIB
ra3oTpPaHCIIOPTHOI CUCTEMH, 110 Nepedadae 3HaYHi BUTPATH Yacy. ToMy akTyaJlbHUM IIUTAHHSM € CTBOPEHHS
CIIPOILEHUX METOJUK OLiHKH TipaBjliYyHOTO CTaHy ra30TPAHCIOPTHOI CUCTEMH i ONIEPATUBHOIO IPOTHO3YBAHHS
CTaliOHApHUX PEXUMIB ii ekcriyaTanii. MeToro guceprauiiHOi po60TH € po3po6Ka 3aX0/iB MiABUILEHHS

eeKTUBHOCTI TeXHIYHOI'0 0OCIyTOBYBaHHS i pEMOHTY JIiHIIHOI YaCTUHM MariCcTpajbHUX ra3olpoBoOIiB B yMOBaX ixX



HETIOBHOTI'O 3aBaHTaKEHHS 32 PaXyHOK CBO€YACHOTI'O BUSBJIEHHS 1 JIOKasli3alil aBapiliHUX CUTYyaLliid, IPUAHATTS
palLiiOHaNIbHUX PillleHb B XO[Ii €KCITyaTalii. PO3risnaiTbCsa NPUHLUNY BUSHAYEHHS [I0SBU aBapiiHOrO BUTOKY Tra3dy
3 ra3onpoBoOy i HOro JIHIMHOI KOOPIMHATH B YMOBAX HEIIOBHOI'O 3aBAHTAKEHH ra30TPAHCIIOPTHOI CUCTEMU.
3ayBaXuMo, 0 B yMOBaX HECTA0iJIbHOTO NIOCTYIIJIEHHS i Bii6Opy ra3dy XxapakTepHi HecTallioHapHi IpoLecu B
JiHi}HINA YaCTHHI ra30MpoBOJy, BUKJIMKAHI 30yPEHHSIMU BUTPATH rasy, 0 BUK/II0Ya€ MOXKIIMBICTb AiarHOCTYBaHHS
aBapifHMX BUTOKIB Ha OCHOBi KOJIMBAHHS [IaPaMETPIiB pPEXXKMMY B MOMEHT iX MOSIBU. MeTOOM AiarHOCTyBaHHS, 110
ONMPAIOThCS Ha CTAlliOHAPHI ra3o0MHaMiqHi MoJeJli, HeJOCKOHAJI 3a paxyHOK CYTTEBUX IIOXMOOK Pe3yJbTary,
BUKJIMKAQHUX HECTAlliOHapHICTIO NIPOLeCY TPAHCIIOPTYBAaHHS rady. HaTomicTb METOIU, 0 6a3yl0ThCs Ha
HECTallioHAPHUX MOZEJISIX, SIBJSIIOThCS HAITO CKJIaIHUIMU i BUMaraioTh BEJIMKOro 00csry BxinHoi iHpopmarii i
TPUBAJIOTO Yacy peasisalii, o TaKOK BUKJII0YA€ MOXKJIUBICTD IX OIEPATMBHOIO 3aCTOCYBaHH. ToMy, IOLIIBHO
BMKOPHCTOBYBAaT/ METOJH, O 6a3yI0ThCSl HA BUKOPUCTAHHI HECTAL[iIOHAPHUX MAaTEMAaTUYHUX MOJEJEN 3i
CIIPOLIEHOI0 CUCTEMOIO X peasisalii. B IKOCTi TaKUX MPONOHYIOTHCS CIIPOLEHI METOAM, 110 6a3yI0ThCS Ha
HEeCTallioHapHUX MOJeJIsIX, He BUMaraloTb 3HAYHOTO 00CSTYy BXiTHUX JaHUX, i BOJHOYAC BUAAIOT 33/10BiIbHI 1151
IIPaKTMKU pe3yJabTaTy peasizauii. Cepern HUX: METOJ, IOHM>KEHHSI IOPSAKY AU(EepEeHLiTHUX PiBHSIHD iMIIyJIbCY Ta
HEPO3PUBHOCTI, IO Nepedadae YaCTKOBY 3aMiHy AudepeHLialbHUX ONepaTopiB KiHLEBUMHU IPUPOCTAMU ITYKAHUX
dyHKLiH, i MeTon BpaXyBaHHS 3MiHH JIiHIHOI IBUIKOCTI pyxy rasy B Tpy6ax, 10 BUMarae BUMipIOBaHHS IlapaMeTpiB
ra3oBOro MIOTOKY IT10 NOBXMHI ra3ornpoBofy i B yaci. Lli MeTonu BpaxoByIOTb HECTALIOHAPHICTh IIPOLECY
TPaHCIIOPTYBaHHS ra3y ra3oNpoBOAAMHU i € BiITHOCHO IPOCTUMHU B peaiisalii. Pe3ysbTaTi 064MCII0BaIbHOTO
€KCIIEPUMEHTY I10Ka3yIOTh, 0 TOYHICTS i JOCTOBIPHICTL OTPMMAHMUX PE3YJIbTATIB 3aJ0BUILHAIOTL BUMOTaM
IIPaKTUKU. B 0CHOBY PO3pOOKY CTPYKTYPHOI CXEMHU CUCTEMU TEXHIYHOrO OOCIIYrOBYBaHHS i PEMOHTY JIiHIMHOI
YaCTHMHM MariCTpajibHUX ra3orpoBOiB [IOKJIa€HO HACTYIIHI IPUHLMIN: - JIiHiliHA YaCTMHA — 1€ JIiHilHO-
IIPOTSDKHUM, KOHCTPYKTHMBHO OJHOPIAHUI 06'€KT, [0 BUKJIMKAE HEOOXiIHICTh PO361BaTH HOT0 HA BiOKPEMJIEHI
eKCIUlyaTaliliHi JinsSHKY; - Y CUjly HepiBHOMIpHOro "cTapiHHA" i psay iHIINUX PaKkToOpPiB aBapiliHiCTh ra30lpoBOAY Ha
Pi3HUX [i7IsSIHKax HEOJIHAKOBa, TOOTO € QYHKIIi€I0 KOOPAUHATH; - TOIOJIOTiSI MEPEXi ra3onpoBOLiB 06YMOBIIIOIOTh
icTOTHE pO3XOIXEHHS HACJiIKiB aBapiii, 1[0 BUHUKAIOTh HA THX YU iHIIMX OiISHKAX; - TPYAOMICTKICTb POOIT 3
TEXHIYHOTO 0OCIyrOBYBaHHS i PEMOHTY BU3HAYA€TbCSI HE TiJIbKYU IiaMeTPOM ra3oNpoBOy, ajle i riporeosoriyHuMu
i NpUpOgHO-KIIMaTUYHUMU YMOBAMHU; - BJIACTUBICTb PEMOHTOIIPUIATHOCTI (POPMYETHCS il BIIJIMBOM peasi3oBaHoOi
cACTeMU peMOHTY. O6CIIyroByBaHHSI Ta30MPOBO/IB 3/1iMICHIOETHCSI MEPEKEI0 PEMOHTHO-EKCIIyaTalliiHUX
Migpo3[isiB, M0 MOXYTh PO3MILIIATHCS B PSAi 3a31aJ1€rigb O6rOBOPEHUX TOYOK. [17151 3a6€e3neyeHHs] MOKIUBOCTI
[IPOPaXyHKY BCiX MOXKJIMBUX BapiaHTIB (3 METOIO BUOOPY ONTHUMaJIbHOI0) BUKOPUCTAHUI METOJ, IeKOMIIO3uULii. Jis
KOXXHOTO [a30IIPOBOJy cucTeMu (GOPMYETHCS CBill Habip MOXKJIMBUX NTYHKTIB 6a3yBaHHs. BupimeHHs 3anadi
"pO3MillleHHA-TIPUKPIIJIEHH" 711 KOSKHOTO ra30INpOBOAY 403BOJIS€ BCTAHOBUTH MiAPO3Liny, 1O 30iCHIOIOTh
06CJIyrOBYBaHHS [E€KiJIbKOX JiJITHOK ra30IPOBO/IIB CUCTEMU. Y paMKax 3alIpOIIOHOBAHOI MOJieJIi 06CTyrOByBaHHS
3PYYHO BUKOPUCTATH SIK KpUTEPIll ONITUMAaBbHOCTI Ta €PEKTUBHOCTI (PYHKLIOHYBAaHHS TEXHIYHOTO 0OCIyrOBYBaHHS i
PEMOHTY - KaliTaybHi BKJIaJE€HHS i IOTOYHI BUTPATU. [I0Ka3HUK 1€/l IEBHUM YMHOM 3aJIEKUTD BiJl psily KEPOBaHUX
i BUnagKoBux (akTopiB, 110 BU3HAYAIOTh PiBEHb O€3BiIMOBHOCTI i pPEMOHTOIPUIATHOCTI NOCiIKYBAHOI IiJISTHKY,

HaMGibII iCTOTHI XapaKTEePUCTUKY TPACU B 33/IaHUX IPAHULISIX, BUPOOHUYI MOSKJIMBOCTI C

2. Long-term operation of the transit gas pipeline system under conditions of incomplete loading involves frequent
changes in the volume of gas transportation, which calls for the need for prompt forecasting of stationary modes
of operation of the system. It is important to assess the condition of pipelines and compressor stations to choose
the optimal operating mode to predict the behavior of the gas pipeline system in the conditions of changing
operating modes. Such a task requires a detailed examination of the elements of the gas pipeline system, which
requires considerable time. Therefore, the urgent issue is the creation of simplified methods for assessing the
hydraulic state of the gas pipeline system and operational forecasting of stationary modes of operation. The
purpose of the dissertation is to develop measures to increase the efficiency of maintenance and repair of the
linear part of main gas pipelines in conditions of their incomplete loading due to the timely detection and
localization of emergencies, and rational decision-making during operation. The principles of determining the
occurrence of an emergency gas leak from a gas pipeline and its linear coordinate in the conditions of incomplete



loading of the gas pipeline system are considered. It is worth noting that in the conditions of unstable gas supply
and extraction, non-stationary processes in the linear part of the gas pipeline caused by gas flow disturbances are
characteristic, which excludes the possibility of diagnosing emergency leaks based on the fluctuation of the regime
parameters at the time of their appearance. Diagnostic methods based on stationary gas dynamic models are
imperfect due to significant errors in the result caused by the non-stationarity of the gas transportation process.
On the other hand, methods based on non-stationary models are too complicated and require a large amount of
input information and a long implementation time, which also excludes the possibility of their operational
application. Therefore, it is advisable to use methods based on the use of non-stationary mathematical models
with a simplified system of implementation thereof. As such, simplified methods based on non-stationary models
are offered, they do not require a significant amount of input data, and at the same time give satisfactory
implementation results for practice. Among them, are the method of reducing the order of the differential
equations of momentum and continuity, which involves the partial replacement of differential operators with finite
increments of the sought functions, and the method of taking into account the change in the linear speed of gas
movement in pipes, which requires the measurement of gas flow parameters along the length of the gas pipeline
and in time. These methods take into account the non-stationarity of the process of gas transportation through
gas pipelines and are relatively simple to implement. The results of the computational experiment show that the
accuracy and reliability of the obtained results meet the practice requirements. The following principles are the
basis of the development of the structural diagram of the main gas pipeline linear part maintenance and repair
system: - The linear part is a linearly extended, structurally homogeneous object, which makes it necessary to
divide it into separate operational sections; - Due to uneven “aging” and several other factors, the gas pipeline's
failure rate in different sections is not the same, that is, it is a function of the coordinate; - The topology of the gas
pipeline network causes a significant difference in the consequences of accidents that occur in certain areas; - The
labor intensity of maintenance and repair work is determined not only by the diameter of the gas pipeline but also
by hydro-geological and natural-climatic conditions; - The property of reparability is formed under the influence
of the implemented repair system. A network of maintenance and operation units that can be located at several
pre-arranged locations provides gas pipeline maintenance. The decomposition method was used to ensure the
capacity to calculate all possible options to choose the optimal one. A set of possible locations is formed for each
gas pipeline of the system. Solving the problem of “placement-attachment” for each gas pipeline allows the
establishment of subdivisions that provide service to several sections of gas pipelines in the system. Within the
framework of the proposed service model, it is convenient to use capital investments and current costs
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