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Jlana wMarictepcbka JucepTailisi MPUCBSYECHA TABUIIEHHIO €(EeKTUBHOCTI
pETyJIIOBaHHS HAmpyrd B CJIICKTPHYHIA CHCTEMi 3a JIONOMOTOK TOOYIOBH CHCTEMH
aBTOMATHYHOTO PETYIOBaHHS 30yIKEHHSI CHHXPOHHHUX T€HEPaTOPiB.

[TosicHioBanbHa 3amucka Maricrepcbkoi aucepramii MicTuth 102 CTOpPIHOK,
56 imoctpartiid Ta 2 Tabmwumi. [Ipn Hanucanri podoTH OyI0 BUKOPHUCTAHO 32 JpKeperna
1H(popMallii.

O0G’eKTOM JOCHIDKEHHS € MOJEeNh CHCTEMH aBTOMATHYHOTO peryTIOBaHHS
30yIDKEHHST CHHXPOHHOTO TEHEpaTopy, SKWHW TMpaiioe Ha I[MHHA HECKIHYEeHOI
MOTYKHOCTI Yepe3 30BHIIIHIA PEaKTUBHUH OIIIp.

MeTtoro poOOTH SIBISETHCS MiIBUIICHHS €(EKTUBHOCTI PETYITIOBAHHS HANPYTH
MOKPAICHHSAM SKICHUX TIOKa3HHWKIB CHCTEMH B I[IJIOMY IIUISIXOM 3aCTOCYBaHHS
MOJIeJIell CHHXPOHHOT'O TeHepaTopa Ta BBEICHHSIM aIrOpUTMIB aJanTallii.

B pesynbrari poboTtu 3a nmonomororo iHcTpyMeHTiB Matlab Ta Simulink Gymo
CTBOPEHO MOJEIb CHCTEMH aBTOMAaTHYHOTO pETYJIIOBaHHS 30ymKkeHHs. Momenb
JOCHIKYBalach NpU KOJWBAaHHSIX HABAaHTAXXCHHS Ta 3MiHI 3HAYCHHS YCTaBKHU 32
HaIPyTo¥O JUIS PI3HUX 3HAYEHB MapaMeTPiB CUCTEMH Ta CTYIICHS aamnTaliii.

B pesynpTaTi aHamizy 3amporoOHOBAaHO BUKOPHCTATH JIIHEAPHU30BAaHY MOJICITH
CUHXPOHHOI'O T€HEpaTopy Ta MIABULIUTH TOYHICTh PETYJIOBaHHS 3a JONOMOIOIO
aNTOpUTMIB ajnanTamii. BukopucrtaHHs oOpaHOI MOJEN CHHXPOHHOTO TEHEPaTopy
JI03BOJISIE JTOCSTTH ONTHUMAJIbHOT TOYHOCTI PETYJIIOBAHHS NPU MIHIMAJIbHOMY 00’ €Mi
BX1JHUX MapaMeTpiB.

KmtouoBi  cnmoBa:  ABTOMATHUYHE  PET'YJIFOBAHHS  HAIIPYI'H,
MOJIEJIIOBAHHA CHHXPOHHOI'O TEHEPATOPY, PIBHJAHHSA [IAPKA-
I'OPEBA, JIIHEAPU3ALIA, CUCTEMA 3BYDKEHHS, PEI'YJIIOBAHHA
35YJDKEHHS, ATATITALILS, IIMHU HECKIHUEHOI ITOTYKHOCTIL.



Abstract

This master thesis is dedicated to enhancement of voltage regulation in electric
power system via automatic excitation control of synchronous generators.

The explanatory note consists of the introduction, four chapters, the overall
conclusion, list of references. The note contains 56 figures, 2 tables and 2 appendices
on 102 pages.

The object of the research is the automatic excitation control system of
synchronous generator, operating in a SMIB system through the external reactance.

The objective is to improve effectiveness of voltage regulation via enhancing
system quality indices in general utilizing synchronous generator models and
introducing adaptive algorithms.

The model of automatic excitation control system was implemented utilizing
Matlab and Simulink tools. The simulation and investigation of the model performed
with slight load variations and terminal voltage reference value change for different
reactance values and regulator gain. With adaptation mechanism, similar simulation
was performed for different adaptation gain.

As a result, Heffron-Phillips model is proposed as a basis for the model of
automatic excitation control system and adaptive control technique named “MIT rule”
is chosen as a way to reduce steady-state error, i.e. to improve preciseness. The chosen
model is proven as optimal for implementation concerning the preciseness, simplicity
and minimal input data requirements. The adaptive techniques are recommended to
apply to reduce the steady-state error.
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