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2. Prediction of unsteady processes in large-scale complex gas transmission pipeline systems

Pedepar:

1. Incepraliito NpUCBSIYEHO JOCIIIKEHHIO HEyCTAJIEHUX Ta30JMHAMIYHMX ITPOLIECIB Y CKJIIAIHUX ra30TPaHCIIOPTHUX
CHUCTEMax BEJIMKOi IPOTSDKHOCTI MTPY Pi3HUX PEXXMMAX ii pOOOTH Ha OCHOBI MATEMATUYHOTO MOJIEII0OBaHHS. B npai
3aIPOIIOHOBAHO /171 PO3B'SI3Ky rirep6osidHoi Moaesi AudepeHLiiHNUXK PiBHSHD i3 YaCTKOBUMMU MOXiTHUMY, 110
OIMCYIOTb HEYCTAJIEHUN PYX a3y, I'ITUTOYKOBY SIBHY KiHLIEBO-PI3HULEBY CXEMY 3MEHIIEHHS [IOBHOI Bapiawii
IpYyroro NopsiKy, sika Jonomarae BUgaanuTy (poHTaIbHI KOJIMBAaHHS Ta HEWITKOCTI, XapaKTepHi iHmuM Metogam. Ha
OCHOBI JaHOI CXeMHU PO3POOJIEHO AJITOPUTM i METOLIMKY PO3PaxyHKy pexkumiB poboTtu I'TC 3a HemTaTHUX CUTYyaLii,
peasizoBaHi B Iporpami AJ1st MojiestoBaHHs poooTty I'TC Ha 0cHOBI arperaTuBHO-iMiTal[iliHOTO MeTony. IIpu imiTarii
PO6OTH rNOTETUYHOTO ra30IPOBOJy BUSBJIEHI 3aKOHOMIPHOCTI IOMMPEHHS XBUJIi TUCKY Ta HACJIiKHY, [0 SIKUX BOHU
[IPU3BOJATD 3a aBAPiNHOI 3yNIMHKMU JIiHIMHOI AiJITHKY ra3onposony. [IpoBeieHO eKcriepuMeHTalbHe JOCTiIPKEHHS

PEeKUMIB POOOTHU CKJIaIHOI CUCTEMH Ia30IPOBOJIB [1pY BUHUKHEHHI Pi3HUX HEIITATHUX CUTYyalliil Ha Ail09UX



razonposogax "IIporpec" Ta "Ypenroii-Ilomapu-Y>xropon" Ha OCHOBi po3p006JI€HOI METOUKHY i MifTBEPAXKEHO ii
eeKTUBHICTb Ta aleKBAaTHICTh IPOrHO3YBAHHS 3 CEpPeIHIM BilHOCHUM BiIXuUJIeHHIM 2-2,5% Bif peasbHux

AUCIIETYEPCHKUX NAHUX.

2. This thesis is referred to research of unsteady gas dynamic processes in large-scale complex gas transmission
pipeline systems with various operation modes based on mathematical modeling. It is proposed to use an explicit
5-point second-order-accurate total variation diminishing scheme for solving hyperbolic model of differential
equations with partial derivatives describing unstable gas flow. It helps to eliminate frontal oscillations and
smearing whilst treating various boundary condition in comparison with other methods. Basing on this scheme the
algorithm and calculation method of operating modes of gas pipeline systems during emergencies were introduced
and implemented in the software for modelling operation of the gas pipeline system, which is based on
aggregation-simulation method. While simulating operation of theoretical gas pipeline the patterns of pressure
wave propagation and consequences under conditions of emergency shutdown of pipeline were identified. In
order to prove its efficiency the experimental research was carried out with the help of developed software basing
on the field data of emergencies on two operating pipelines "Progress" and "Urengoy-Pomary-Uzhgorod". The
results of modeling shown that the average relative deviation between the results obtained by mathematical model
and experimental data is 2-2,5 %.
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