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2. Improvement of methods and tools for simulation electric power supply systems with motor load

Pedepar:

1. O6'eKT moCIiIpKEHHS: IepeXifHi Mpolecy B CUCTEMax ejleKTporiocTadyaHHs 6-10 KB, mo MicTsaTh By3nu
IBUTYHHOT'O HAaBAHTKEHHS. MeTa LOCIiIpKEHHS: aHali3 PeKMMIiB POOOTH CUCTEM €JIEKTPOIIOCTAYaHHS 3
IBUTYHHUM HaBaHTa)K€HHSM Ha OCHOBI BIIOCKOHAaJIEHHSI METO/IiB Ta 3aC00iB MaTeMaTUYHOTO MOJIEJIIOBaHHS Yyepe3
PiBHSIHHS y Pa3HUX KOOpAMHaTaxX. MeTonu NOCipKeHHS: PyHIaMeHTaJbHi [I0JIOKEHHSX Teopil epexigHux
IIPOLIECIB B €JIEKTPUYHUX CUCTEMAX Ta €JIEKTPUYHUX MAIIMHAX 3MiHHOTO CTPYMy, a CaMe: By3JI0OBUI METO[,
HesiBHUH MeTog, Efinepa-Komi, Mmeton HeioTOHA, MeTOA, pasHUX KOOPAUHAT. [JucepTaliilo NpUCBSYEHO pO3poo1i
MaTEMATUYHUX MOJIEJIEN CUCTEM €JIEKTPOIIOCTAYaHHS 3 BUTYHHUM HAaBaHTKEHHSM, IO TO3BOJISIE BiITBOPIOBATU
SIK €JIEKTPOMArHiTHi, TaK i elleKTpoMeXaHiyHi CK/IaJioBi IepexigHUX MpolieciB B TpUdaA3HUX CXeMax NOBibHOI
KOH@iryparii. B po6oTi mpoBeeHO aHali3 Cy4acHOro CTaHy IPO6JIEMHU Ta iICHYIOUUX METOIB i 3aC00iB
MOJIEJIIOBaHHS CUCTEM eJIEeKTPOIIocTayaHHs. HaykoBa HOBU3HA: Blieplie po3pobieHa MaTeMaThdHa MOJIeJb

nepexiHUX MPOILIECiB HA OCHOBI PiBHSAHB B (Pa3HUX KOOPJIMHATAX [IJIs1 CUCTEM €JIEKTPOIIOCTAYaHHS 3i CTATUYHUMU



eJIEeMEeHTaMU Ta 06€PTOBUMU €JIEKTPUYHMMU MallMHaMU. BIockoHaneHo MeToau (GOpMyBaHHS Ta PillleHHS CUCTEM
IvdepeHLifHUX piBHIHD B (a3HUX KOOPAWHATAX CTOCOBHO 10 TpU(a3HUX CUCTEM, 3aIIPOIIOHOBAHO METOLIUKY
BU3HAYEHHS NTapaMeTpiB eJleMeHTiB B (pa3HUX KOOpAMHATAX, OTPMMaHIi B aHaMITUYHINi (OPMi esleMeHTH! 3BOPOTHUX
MaTpuUlb iHAYKTUBHOCTEN 00€PTOBUX €JIEKTPUYHMX MAlIVH. Briepiue 3anpornoHOBaHO METO]], BUSHAUYEHHS
JIOKaJIbHUX BifIXUJIEHb YaCTOTH B €JIEKTPUYHUX CUCTEMaX, 110 3abe3Mevye MinBULeHHS WBUAKOII Ta e(peKTUBHOCTI
3aco0iB BUMIpIOBaHHS Ta [IiarHOCTUKU. BripoBaykeHHs: pe3ysbTaTy BlpoBaakeHi B ITAT "Ykprinponpoekt” (M.
XapkiB), HBII "XapTpoH-IHkop" (M. XapkKiB), B HaBYaJabHOMY IIpOLeCi Kadenpu nepenadi eJIeKTpUYHOi eHeprii
HanioHasnbHOro TeXHIYHOrO yHiBepcUTeTy "XapKiBCbKUAN MOJITEXHIYHN iHCTUTYT". Chpepa BUKOPUCTAHHS: aHaJi3 Ta

BIOCKOHAJIEHHSI PEKUMIB POOOTH CUCTEM €JIeKTPOIIOCTaYaHHS.

2. The object of study: transients in the power supply systems voltage of 6-10 kV with motor load nodes. Objective:
analysis of modes of power supply systems with a motor load by improving the methods and means of
mathematical modeling in phase coordinates. Methods: fundamental positions of the theory of transients in
electrical systems and electrical machines AC, namely the nodal method, implicit method of Euler-Cauchy,
Newton's method, the phase coordinates method. The thesis is devoted to the development of mathematical
models of electric power supply systems with motor load that allows to reproduce electromagnetic and
electromechanical components of transients in three-phase circuits of arbitrary configuration. In the work current
state of the problem, existing methods and tools for simulation of power supply systems were analyzed. Scientific
novelty: first time a mathematical model of transients based on equations in phase coordinates for power supply
systems with static elements and rotating electrical machines was developed. Methods of forming and solutions of
differential equations in phase coordinates in relation to three-phase systems were improved, method for
determining parameters of elements in phase coordinates was proposed, elements of inverse matrices inductance
of rotating electric machines in an analytical form were received. First time the method of determining local
frequency variations in the electrical systems which provides to increase speed and efficiency of measurement and
diagnostic devices was proposed. Introduction: the results introduced in PAT "Ukrgidroproekt" (Kharkiv), NVP
"Khartron-Incor" (Kharkiv), in the educational process of the Department of electric power transmission of the
National Technical University "Kharkiv Polytechnic Institute". Scope of application: analysis and improvement of
the operating modes of power supply systems.
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