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PE®EPAT

Marictepcrka aucepTaillisi Ha TeMy « MeTou BUMIpIOBaHHS 4aCTOTH B
€JIEKTPOEHEPTeTUYHUX cUcTeMax» o0csiroM 107 apkyIiiB, KIIbKICTh PUCYHKIB - 38,

KUTbKICTh HAYKOBUX MOCHJIAHB - 51, KUTbKICTD IJIaKaTiB - 8.

AKTyanpHICTh TeMH. JlaHa TeMa apryMeHTOBaHa MiABUIIICHHSIM CKJIQTHOCTI
pexumiB ¢pyHkiionyBanHs OEC Ykpainu, 3011bIIIEHHAM BIUIUBY YaCTKH
BIJIHOBJIFOBAJIbHUX JIXKEPEJ €HEPT1i Ta MOTPeOOoIO MiABUIIIEHHS TOYHOCTI Ta SKOCTI
MOHITOPHHTY MapaMeTPiB €IEKTPOSHEPTreTHUHNX cucTeM. CydacHi YMOBHU ICHYBaHHS
ta poootn OEC Ykpainu, y 3B’s13Ky 3 BIJTUBOM CKJIJHUX 30BHIIIHIX ()aKTOPIB

MIATBEPHKY€E BAXKIIMBICTh MOKPAILIEHHS BUKOHAHHS pOOOTH

Merta nocnimxeHss. MeToro TaHOTO TOCIIHKEHHS € aHalll3 Ta BU3HAYEHHS
HaOLIbII €PEeKTUBHOTO METO/ly BU3HAUYEHHS YACTOTH B €JIEKTPOCHEPTETUYHHIX
cucTeMax, 3 METOIO MOJAJBIIOT0 PO3BUTKY CUCTEM CHHXPOHI30BaHUX BEKTOPHUX
BHUMIPIOBAHb, 10 € KIIFOUOBUM (PaKTOPOM B MOKPAIIEHHI CUCTEM KOHTPOJIIO Ta

MOHITOPUHTY €HEPrOCUCTEM.

O06’exT pocmimkeHHs. [Iporiec MOHITOPUHTY, Ta BU3HAUCHHSI OI[IHKH YaCTOTH B

CIICKTPOCHCPICTUIHNX CUCTCMAX, 3 p13HI/IMI/I BXiI[HI/IMI/I CHUI'HaJIaMU.

[IpeameT mocmimKeHHS. ANTTOPUTMHU BUSHAYCHHS OIIHKU YaCTOTH aHAJIOTOBUX
CUTHAJIIB, OTPUMAHUX 3 €JIEKTPOMEPEXKI, IIITXOM iX AUCKpPETH3allii Ta MoAaIbIIOT

1MpoBoi 06POOKK METOAaMU BU3HAUYCHHS YaCTOTH.

[TpakTrune 3HaueHHs. OTpUMaHi pe3yiabTaTu AOCTIIKEHHS, MOXKYTh
BUKOPHCTOBYBATHUCh, SIK pEKOMEHAIlIIfHA OCHOBA, AJIS MOIAJIbIIOT0 MOKPAICHHS
ICHYIOUMX METO/iB BU3HAYEHHS YaCTOTH B €JIEKTpOeHepreTUYHNX cucremax. 11lo
MTO3UTHBHO BIJIMHE HA PO3BUTOK Ta MOKpAILLEHHs eHeprocucteM, 30kpema OEC

Ykpainu.

HaYKOBa HOBH3HA IIOJIsAra€ B KOMIINICKCHOMY I[OCJIiI[}KCHHi MGTO,Z[iB

BHU3HAYCHHA 4aCTOTH, B piBHI/IX napamMEeTpuiHux yMoOBax, Ta 3HaXO,ZI}K€HHi



YHIBEPCAJIBHOTO PIIIEHHS 3 METOIO JOCATHEHHSI IO3UTUBHOTO PE3yJIbTaTy 3 TOUKU

30py MiJBUILEHHS CTIMKOCTI Ta TOUHOCTI BU3HAUYCHHS YaCTOTH.

Kirouosi cioBa: PMU, cuHXpOHI30BaH1 BEKTOPHI BUMIPIOBAHHSI, BU3HAUCHHS

gactotu, OEC Ykpainu, mudpoBa 06poodka.



ABSTRACT

Master’s thesis on the topic “Frequency measurement methods in power

systems”, comprising 107 pages, with 38 figures, 51 references, and 8 posters.

Relevance of the topic. This topic is justified by the increasing complexity of
the operating modes of Ukraine’s power grid, the growing influence of renewable
energy sources, and the need to improve the accuracy and quality of monitoring
power system parameters. The current conditions of existence and operation of
Ukraine’s power grid, due to the influence of complex external factors, confirm the

importance of improving the performance of this work

Research objective. The objective of this study is to analyze and determine the
most effective method for frequency determination in power systems, with the aim of
further developing synchronized vector measurement systems, which is a key factor

in improving power system control and monitoring systems.

Research object. The process of monitoring and determining frequency

estimates in power systems with various input signals.

Research subject. Algorithms for determining frequency estimates of analog
signals obtained from the power grid through their discretization and subsequent

digital processing using frequency determination methods.

Practical significance. The results of this study can be used as a basis for
recommendations to further improve existing methods for determining frequency in
power systems. This will positively impact the development and improvement of

power systems, particularly the Unified Energy System of Ukraine.

The scientific novelty lies in a comprehensive study of frequency
determination methods under various operating conditions and in the development of
a universal solution aimed at achieving positive results in terms of improving the

stability and accuracy of frequency determination.

Keywords: PMU, synchronized vector measurements, frequency

determination, Ukrainian power grid, digital processing.





