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1. Y3aranbHeHi Mofeii Ta 3aco0M 3 MiJIBULIEHHS €(PEKTUBHOCTI aBTOMATUYHOIO PETYJIIOBAHHS YaCTOTH i IIOTY>KHOCTI

B 00'€[JHAaHNX €HEPTOCUCTEMAX

2. Generalized Models and Tools For Enhancing the Efficiency of Automatic Frequency and Power Control in
Interconnected Power Systems

Pedepar:

1. Incepraniiina po60Ta IpUCBIYEHA PO3po0LLi y3araJbHEHUX MOjiesIel Ta 3ac00iB MifgBUIIEHHS €(PEKTUBHOCTI
aBTOMATUYHOTO PETYJIOBAHHS YaCTOTH i OTY>XHOCTI (APYII) B 06'efHAHNX €HEProCUCTEMAX, Y TOMY YUCIIi B
CHCTEMAX, Y IKUX B IKOCTi PETYJISTOPIB OJHOYACHO MOXKYTb BUCTYIATH SIK IIOTY>KHOCTI €JIEKTPOCTaHIIiN, TaK i
CIIOKMBavi-peryyasaTopy. AHaJli3 CTaHy Ta oprasisauii cucrem APYII B esleKTpOeHEPreTUUHUX 00'eIHAHHIX TI0Ka3aB,
110 HAMOLIbII 3HAYMMUMU € TIEPBUHHUMN i BTOPUHHUM €Tally PEryJII0BaHHS YaCTOTU 1 IOTY>KHOCTI. Jlnig
IOCJIiIKeHHS ITPOoLieCy PeryIioBaHHs Ha [UX eTanax 0yjia po3pobiseHa y3arajbHeHa mogiesb APYIT 06'eqHaHO1
€HeprocucTeMH, 10 sBJIsie COO0I0 CUCTEMU AudepeHLiaTbHUX PiBHSIHD i HEJiHITHUX (T€XHOJIOTIYHMX) OOMEXKEHbD,
SKi JO3BOJISIIOTh YPaxyBaTU Crieln@iKy KOKHOTO 3 06'eKTiB eHeprocucteMu. TakoxX po3pobJieHa y3arajbHeHa
MaTeMaTu4Ha MOJIEJIb IIEPETOKIB IIOTYKHOCTI 10 MDKCUCTEMHUX 3B's13Kax. [1j1s1 IpOBEIEHHS LOCIIIKEHD

PO3po6sIeHO TPOHIEMHO-0OPiEHTOBAHUI TPOTPaMHO-iHGOPMAIITHNM KOMILJIEKC, IO Ja€ MOSKJIUBICTb JIJIs Pi3HUX



00'eIHAaHNX EHEPTOCUCTEM i Pi3HUX CTPYKTYp cuctemu APUII BU3Ha4aTH ONTMMAaJIbHI 3aKOHU Ta IapaMeTPU
perymoBaHHs. PO3rysiHyTO NponopLiitHui, mponopuiiHo-audepeHLialbHIH i TPONOpLiiHO-IHTerpaabHO-
IvdepeHLiaTbHMN 3aKOHU PETryJI0BaHHs Ta BU3HA4YeHi ix Haibiibi eeKTUBHI apaMeTpy IJ1s1 Pi3HUX TUIIIB
peryssTopis. JlociiKeHHs] BUKOHAHI $IK y JIiHilHIN, TaK i B HEJiHIiMHINA NOCTaHOBL]. BusiBieHO, Mo e(pEeKTUBHICTDb
peryJiroBaHHS 3a JOIIOMOTOI0 CIIOKMBAYiB-PETyJISITOPIB iCTOTHO NepeBullye €(PeKTUBHICTb TeHEPATOPiB-
PEryJsITOPIB SIK B 130/IbOBAHOMY PeKMMIi pOOOTH 06'€JHAHOI eHeprocucreMu YKpainu, Tak i B napajiejbHOMY 3

€BpOHeI/“ICbKOIO €HEProCuCTEMOIO.

2. The thesis is devoted to the development of a generalized models and tools for enhancing the automatic
frequency and power control (AFPC) in interconnected power systems, including systems where both power plants
and controllable loads can simultaneously act as regulators. Analysis of the condition and organization of AFPC
systems in power associations showed that the primary and secondary stages of frequency and power control are
the most significant. To investigate process of regulation in these stages, we have developed the generalized AFPC
model of interconnected power system, which represents systems of differential equations and nonlinear
(technological) restrictions, which enable one to take into account the specific character of each object in the
power system. We have also developed a generalized mathematical model of power flows in interconnections. To
carry out these studies, we have developed a problem-oriented program-information complex, which enables one
to determine the optimal laws and parameters of control for different interconnected systems and AFPC
structures. We have considered proportional, proportional-differential and proportional-integral-differential
control laws and determined their best options for different types of regulators. These studies were performed in
both linear and nonlinear statement. We have established that the efficiency of regulation by controllable loads is
significantly more efficient than generator-regulators in a stand-alone mode of the interconnected power system
of Ukraine and in parallel with the European power system.
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