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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHUX PYOPHK: 44.37, 44.39

Tema gucepranii:
1. Po3BuTOK Mozesiel Ta 3aco6iB 3abe3neyeHHs CTabiIbHOro QyHKIiOHYBaHHS BiTPOBUX i COHSTYHUX €JIEKTPOCTAHLIN

B €HEProcucTeMax

2. Development of models and means of ensuring the stable functioning of wind and solar power plants in power
systems

Pedepar:

1. Po3po6s1eHO y3arajibHEHy MaTEMaTUYHY MOJIEJIb [TPOLECIB PETYJIIOBAHHS YACTOTH i IIOTY>KHOCTI B
eHeprocucremax (EC) 3 notyxuumu sirposumu (BEC) Ta constanumu (CEC) enektpoctaHuisiMu. Po3po6sieHo Ta
BMKOPMCTAHO Y CTPYKTYPi MOZeJli HOBUI aJJalITUBHU 3aKOH PETryJII0BaHHS, O CKIAJAEThCS 3 aallTUBHOI
ckiapoBoi Ta [11]l-3akony. Lle 03BOIMIIO MiABUIIATY TOYHICTD IMiATPUMKY YacToTy B EC Ta CTIMKiCTh CUCTEMU
perymoBaHHs1. Ha OCHOBI CTBOPEHOI MaTeMaTUYHOI MOJIeJli pO3p006JIEHO MPOOJIEMHO-OPiEHTOBAHUI IPOrPaMHO-
indopmaniitnuii kommekc (I[1IK) "Hactora-M" Ta npoBeneHa cepis po3paxyHKiB i3 JOCTiIKeHHS [IPOLeciB
crabinizauii yactot y Takux EC. BcTaHOBIIEHO, 1110 /1715 3a0€3MeYeHHs BUMOT CTabiIbHOCTI 110 4acTOTi HeobXigHa
IIOTY>KHICTb PETyJIATOPA B pa3i BUKOPUCTAHHS MBUAKOAII0YMX HAKONIMYyBadiB Ha 6a3i akyMyJISITOpHUX O6aTtapeil (AB)
NIOBUHHA OyTH B 3-5 pa3iB MEHIIO 3a HEOOXiJHY MOTY>KHICTb B Pa3i BUKOPUCTAaHHSI IiIpOeIeKTPOCTAHLIi Ta 6yTH

CITIiIBCTaBHOIO 3 cyMapHO!o noTtyxHicTio BEC i CEC. BukopucTtaHHs y3araJbHeHOI maTeMaTnyHoi mopesi ta [TIK



"JacroTa-M" 111 DOCIIKEHHS PEKUMIB POOOTHU i CTPYKTYPU CUCTEMU PETYJIIOBAHHS YAaCTOTH i NOTY>XHOCTI B EC 3
Besiukumu notykHocTssmu BEC ta CEC y ii ckiazi Halae MOXIIMBICTb YIOCKOHAIEHHS CTPyKTypu O6'enHaHOl
€HeprocucTeMu YKpaiHy y HanpsiMax 0O0IpyHTOBAHOTO 361/IbLIEHHS IOTY>KHOCTE! BiJHOBJIIOBAHUX J)KEepPeJl €HEPTii.
KiouoBi cy10Ba: HaKONMUYyBavi Ha 6a3i akyMyJISITOPHUX 6aTapeil, BITPOBA €J1IEKTPOCTAHILis, COHSIYHA

€JIEKTPOCTaHLisl, cTabinizalis yacToTH, 06'eJHaHA EHeProCUCTEMA.

2. A generalized mathematical model of the processes of frequency and power regulation in electric power systems
(EPSs) with large wind power (WPPs) and solar power (SPPs) plants has been developed. A new adaptive law of
regulation, consisting of the adaptive component and proportional-integral-differential law, was developed and
used in the structure of the model. This allowed to increase both the accuracy of frequency stabilization in the EPS
and the stability of the control system. On the basis of the created mathematical model, problem-oriented
software "Chastota-M" was developed and a series of calculations on the study of frequency stabilization processes
in such EPSs was carried out. It was established that in order to meet the requirements of frequency stability, the
power of the regulator in the case of using high-speed battery energy storage systems (BESSs) should be 3 to 5
times less than the required power in case of use of hydroelectric power plants and be comparable to the total
power of WPPs and SPPs. The use of the generalized mathematical model and problem-oriented software
"Chastota-M" for studying the operating modes and structure of the frequency and power control system in the
EPSs with the large capacities of the WPPs and the SPPs in its composition provides an opportunity to improve the
structure of the Integrated Power System of Ukraine in the direction of a reasonable increase in the capacity of
renewable energy sources. Keywords: battery energy storage systems, wind power plant, solar power plant,
frequency stabilization, integrated power system.
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