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1. PanioHanpHi pe>xuMu poO6OTH TPUBAJIOEKCIITyaTOBAaHMX Ia30TPAHCIIOOPTHUX CUCTEM B YMOBaXx iX HEIIOBHOTO

3aBaHTa>)KEHHS

2. Rational modes of operation of long-operated gas transportation systems under condition of their incomplete
loading

Pedepar:

1. InucepTalis NpuCBsY€HA BCTAHOBJIEHHIO 3aKOHOMiIPHOCTEN IPOTiKaHHS TEXHOJIOTIYHUX IIPOLIECIB B
ra3oTPaHCIIOPTHUX CUCTEMAX [JIs1 ONITMMI3allii olepaTUBHOIO KEPYBAaHHS €KCIITyaTaliiHUMU PEeXXUMaMU 32 YMOBU
iX HEMOBHOTO 3aBaHTaKeHHS. Ha OCHOBI AOCIII>)KEHHS CTalliOHAPHUX PEKUMIB pOOOTH ra30TPAHCIIOPTHOI CUCTEMU
IIpu 3MiHi 00CSTiB IepeKayyBaHHs razy 3alpOIIOHOBAHO MPUHLIUI 106YI0BU MaTeMaTUYHUX MOJesiei 3
BUKOPHCTaHHSM iHTerpajabHUX Koe(illieHTiB BIIJIMBY /1J151 ONl€paTUBHOIO KepyBaHHS ii eKcIlyaTallielo B yMOBax
HEIOBHOT'O 3aBaHTaKE€HHSI SIKUI XapaKTepU3yeThCsl JOCTATHbOIO TOUHICTIO i BUCOKOIO IIBUIKICTIO peasisalyii
MIPOTHO3HUX [TaPaMeETPIB i JO3BOJISIE CTBOPUTHU aHAJIOTOBY CUCTEMY-PaJIHUK [J151 CKJIaJIHUX Ta30IIPOBO/IB.

[To6ynoBaHO MaTeMaTUYHY MOZEJb ra30MIPOBOJLY 3 BpaXyBaHHSM BIIJIMBY KOMIIPECOPHMX CTallill HA OCHOBI



KJIACUYHUX PiBHSIHb €HEPrii ra30BOro MOTOKY i HEPO3PUBHOCTI 3 BUKOPUCTAaHHAM QYHKLIN mKepena Jipaka.
Peaizatlist CTBOpeHOI MaTEMAaTUYHOI MOJIEJTi JO3BOJINJIA OTPUMATH B aHAJITUYHIN (HOpPMi 3a71€XKHICTB, 110
BiloOpakae 3aKOH KOJIMBAaHHSI B 4yaci MacoBoi BUTpaTH i TUCKY. [T06yf0BaHi 3a/1€>XKHOCTI TpeHAY IPOAYKTUBHOCTI
ra3oTpPaHCIOPTHOI CUCTEMU Ha ii IT0YaTKYy i B KiHIIi [T0Ka3aJy BIUIUB PO3MIIlEHHS KOMIIPECOPHOI CTaHILii B
ra3oTpPaHCIOPTHIN cUCTEMI, 30KpeMa ii IOPAIKOBOr0 HOMEPY Ha Tpaci HOMEPY, Ha XapaKTep HECTaLiOHapHOTO
MIPOLECY, BUKJIMKAHOTO ii 3yIIMHKOIO, 30Kpe€Ma Ha TPUBAJIICTh HECTAL[iOHAPHOCTI.. ['ifpaBiliyHui CTaH ra3ornpoBoLy
XapaKkTepuayeTbCsl PaKTUUYHUM 3HaUE€HHSIM KoeillieHTa ripaBJiiuHOro onopy, Kuil B yMOBax 4acToi 3MiHU
BUTPATHU razy MiHsie CBOe 3Ha4€HHS i IOXUOKY B 1Or0 BU3HAYEHHI.3alIpONIOHOBAaHO BUKOPUCTOBYBATU B
IiarHOCTUYHUX LiJIIX METOIH, LII0 OIMPAIOThCS HA MOJIeJli HeCTallioOHAaPHOTO PyXy ra3y B Tpy6ax, BCTAHOBJIEHO
3aJIEXKHICTb IIBUJIKOCTI PO3IIOBCIO/I)KEHHS! 30ypeHb B ra30BOMY IOTOL K (PYHKIIiO JiHIHOI KOOpAVHATH.
3anponoHOBaHO MIPUHLUII TOOYA0BU MAaTEMAaTUYHUX MOJIEJIEN 11711 TPOTHO3yBaHHS PEXXUMIB pOOOTH
raszornepeKayyBajbHUX arperaris Ha KOMIIPECOPHUX CTaHILIiSIX MariCTpajabHUX ra3ornpoBOiB i iX onTyuMisalii B
YMOBAaxX HEMIOBHOT'O 3aBaHTAKEHHS Ta30TPAHCIIOPTHOI CUCTEMMU. 111 IPOTHO3yBaHHS PEXUMiB POOOTH
6araTolexoBUX KOMIIPECOPHUX CTaHIill ONITUMa/IbHUM PO3IOJil HaBaHTaKEHHS MiX LieXaMy, 00J1alHAHUMU
Pi3HOTUITHUMU ra3oNepPEKAYyBIbHUMU arperatamMmu 34iMCHIOETbCS 32 YMOBU MiHiMi3allii eHeproBuTpar Ha
KOMIIPUMYBaHHS 33JaHOTO 0OCATY rasy 3a BiJlOMUX 'PAaHUYHUX YMOB. [I0Ka3aHO NPUHLKUII TIOOYI0OBU KPUTEPIiIO

OTNITUMAaJIbHOCTI [J11 YMOB HEIIOBHOTI'O 3aBaAHTA>KE€EHHA ra30TpchnopTHo'1' CHUCTEMMU.

2. The dissertation is devoted to the establishment of regularities of technological processes in gas transportation
systems for optimization of operational control of operational modes with the condition of their incomplete
loading. On the basis of the study of the stationary modes of operation of the gas transmission system when
changing the volumes of gas pumping, the principle of constructing mathematical models with the use of integral
coefficients for the operational control of its operation in conditions of incomplete loading, which is characterized
by sufficient accuracy and high speed of implementation of predictive parameters, is proposed. complex pipelines.
A mathematical model of the gas pipeline was constructed taking into account the effect of compressor stations
based on the classical equations of gas flow energy and continuity using the Dirac source functions. The
implementation of the created mathematical model made it possible to obtain in the analytical form a dependence
that reflects the law of oscillation in time of mass flow and pressure. The dependences of the trend of gas
transmission system performance at its beginning and at the end showed the influence of placement of the
compressor station in the gas transmission system, in particular its sequence number on the number route, on the
nature of the non-stationary process caused by its stop, in particular on the duration of non-stationarity. The
hydraulic state of the gas pipeline is characterized by the actual value of the coefficient of hydraulic resistance,
which in the conditions of frequent changes in gas flow changes its value and error in its determination. flows as a
function of linear coordinate. The principle of construction of mathematical models for forecasting modes of
operation of gas-pumping units at compressor stations of main gas pipelines and their optimization in the
conditions of incomplete loading of gas transmission system is proposed. To predict the modes of operation of
multi-shop compressor stations, the optimal load distribution between shops equipped with different types of gas-
pumping units is carried out under the condition of minimizing energy consumption for compressing a given
volume of gas under known boundary conditions. The principle of optimality criterion construction for conditions
of incomplete loading of gas transmission system is shown.
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