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IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemMaTHYHHUX PYOPHK: 44.29.29

Tema gucepranii:
1. AHasi3 Ta METOAM YIIPABJIiHHSA PEXKMMaMU €JIEKTPUYHUX CUCTEM 3 THYYKUMMU IlepefadyaMy 3MiHHUM CTPYMOM

2. Power system states’ analysis and control methods with Flexible Alternative Currents Transmission Systems

Pedepar:

1. O6’eKT mocCiIKEeHHS: aHaJli3 Ta yIPaBJIiHHS PeXUMaMU €JIEKTPUYHUX CUCTEM 3 THYYKMMU NepeladaMy 3MiHHUM
CcTpyMOoM. MeTa po60TU: PO3BUTOK TE€OPii MOJI€/IIOBAHHS T YIIPABJIiHHS PEXXUMaMHU €JIEKTPUYHUX CUCTEM IIPU
BrpoBampkeHHi ['TI3C, 30kpeMa, po3pobka meToiB Bubopy cuctem I'TI3C, BHOCKOHANIEHHSI MOJielei
IIPOTUABaPiHOrO yIIpaBiliHHs, POPMYBaHHS CTpaTerii 30iblIeHHS IPONYCKHOI 3aTHOCTI IepeTUHIB Ta
IiABUILEHHS] €KOHOMIUHOCTI Ilepefadi esleKTpoeHeprii, popMyBaHHs peKoMeHaallii mozo 3actocyBaHHs [TI3C npu
[IEPCIIEKTUBHOMY PO3BUTKY €JIEKTPUYHUX CUCTEM. MeTOOM NOCIiI)KEHHS: METOY MaTEMAaTUYHOTO MOJIE€JIIOBAHHS,
YUCEeJIbHOTO PO3B'sI3aHHS HeJIiHIMHNX anrebpaivyHux Ta gudepeHLiaabHuX PiBHIHB, IMITAI[iITHOrO Ta CTOXaCTUYHOIO
MO/JIEJIIOBAHHS, €BPUCTUYHOrO [IOUIYKY, TEOPIis €JIEKTPUYHUX KiJl, [IEPEXiTHUX IIPOLECiB, IMOBIPHOCTI, YyTJIMBOCTI Ta
cTilikocTi. TeopeTryHi Ta NPaKTU4HI PE3yJIbTAaTH i HOBU3HA: BUSBJIEHO HOBUI €(EKT 301/1bLIEHHS PiBHSI KDUTUYHOI
Hanpyru Ha muHax gediuntHoi yactunu EEC, saxuit BuHuKae npu 3actocyBanHi CTK nyis1 36inbl1eHHS TOTOKY

aKTMBHOI IOTY>XHOCTI B riepetuHi EEC; 3aniponIOHOBaHO BUKOPUCTAHHS PE3EPBY 3 PEAaKTUBHOI TOTYKHOCTI B SIKOCTI



HOBOTO KPUTEPIIO AJIs1 OLiHKMA HAOJIMKEHHS 10 TPAaHUYHOTO 33 HAMIPYTrO0 PEXXUMY [1J1S1 BUNIA/IKiB BUMKHEHHS], 3TiIHO
3 IpUHUMNIOM N-1, OIHOTO 3 €JIEMEHTIB CUCTEMU B 30Hi PETyYJII0OBAaHHS; [TI0Ka3aHO BIIUB cucteM ['TI3C Ha cTaThyHy
critikicte EEC Ta pouinbHicTs ix Bukopucranus: CTK 3paTHuil 36i1b11yBaTy 3ar1ac CTaTUYHOI CTiMKOCTI 3a
Hanpyroto, a TYTIK - 36iibl1yBaTy 3anac 3a akTUBHOIO MOTY>KHICTIO B iepeTuHi EEC; 06IpyHTOBaHO HOBE
TI0JIO>KEHHS, 3TiiHO 3 siKkuM 3actocyBaHHs CTK e 6inbll epeKTUBHUM 32C000M 361/IbIIE€HHS TPOITYCKHOI 3aTHOCTI
JIEIT noBxuHOI0 10 300 KM, IOTY>KHICTb SIKUX [IEPEBUIIYE HATYypaJIbHY, HiX IX PEKOHCTPYKILisl; yIOCKOHAIEHO
METOJI0JIOT{I0 Ta 3aIIPOIIOHOBAHO «EBPUCTUYHY CTPATETril0» BUOOPY TUITY, IOTY>KHOCTI Ta MiCllb BCTAHOBJIEHHSI
[IPOTUABAPIHOrO KepPyBaHHS B [IEPETHHAX, SIKi MiCTSITh HEKOHTPOJIbOBAHI 3B's13KH, BIleplile [10Ka3aHO JOLiNbHICTD
3aCTOCYBAHHSI [IPUHLINITY «3BOPOTHOTO MOJIEJIIOBAHHS PO3BUTKY aBapiil», 1110 403BOJISIE 30i/IBIINTA MAKCUMAJIbHO
IOITyCTUMI IIEPETOKM B KOHTPOJIbOBAHIN YaCTVHI NepeTrHy. CTYIiHb YIIPOBAIKEHHS: PE3YJIbTaTH AUCEePTaLii
BIIPOBAJPKEHO Ta BUKOPUCTOBYIOThCS B HEK «Ykpenepro», HKPE Vkpainu, BAT «JJonenbko6ieHepro», BAT «EK

XepcoHo6seHepro». Chepa BUKOPHUCTaHHS: €JIeKTPOEHEePreTHYHI CUCTEMHU.

2. The object of research: analysis and control of power systems states with flexible alternating current
transmission systems (FACTS). The purpose of the research: development of theory of control and simulation of
power systems with FACTS, including development of methods for FACTS selection and allocation, improvement
of models for anti-emergency control, creation of the strategies to increase interface transfer capacity and
improve transmission efficiency, the formation of guidance on the utilization of FACTS in perspective system
planning . Methods of research: methods of mathematical simulation, numerical solution of nonlinear algebraic and
differential equations, stochastic simulation, heuristic search, theory of electric circuits, transients, probability,
sensitivity and stability. Theoretical and practical results and innovation: a new effect is discovered (critical voltage
increasing for interfaces equipped with SVC of deficient power systems); using reserve of reactive power as a new
criterion to measure the distance to the threshold states taking into account the principle of N-1is proposed; the
impact of the FACTS on power system small-signal stability has been demonstrated: SVC is able to increase the
margin for voltage stability and TCSC is able to increase the margin for angle stability; the new statement is
formulated: SVC applications are more effective means of increasing transfer capacity for transmission line with
length up to 300 km and active power which exceeds SIL (OHL natural power) than their reconstruction; the
methodology has been improved and "heuristic strategies" has been proposed to select right place, size and type of
FACTS in power systems to increase transfer capacity of interfaces; to improve anti-emergency control in
interfaces with unsupervised OHLs it has been firstly shown feasibility of applying the principle of emergencies
reverse simulation, which increases the maximum allowable transfers in controlled interfaces. Degree of
implementation: results of the thesis have been introduced and used in Ukrenergo, NERC of Ukraine, JSC
Donetskoblenergo, OJSC EC Khersonoblenergo. Applications: power systems.
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