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Kae psj mpooireM i3 3a0e3MeYeHHAM SIKOCTI eIEKTPOCHEP-
rii y camiii enextpuuHii wmamwHi. [lpn akxTHBHO-
VY sKoCTi JKepena KUBICHHS 3MIHHOTO CTPyMy JUIi ~ €MHICHOMY  HABaHTa)KEHHI 3MiHAa  Hanpyru  Oyne
ABTOHOMHHUX CJIEKTPHYIHUX MEpek abo pe3epBHOTO jKe-  BiJ'€EMHOIO BEJIMYMHOK. 3MiHAa HalpyI'd CHHXPOHHHUX
pera >KMBJIEHHS TOLIMPEHHS OTPMMAJIM CUHXPOHHI TeHe-  TEHEpaTOpiB JOCTaTHBO BENHKA, IO YCKIAIHIOE POOOTY
paropu (CI'). CI' TakoX BUKOPHCTOBYIOTh Ha TOTY)KHHMX  CIIOXKMBauiB. B maHmii uac JOCKOHaJI MIBUIKOAIIOUI pery-
TEIJIOBHX, TiAPO i ATOMHHX €JIEKTPOCTaHLisX. Alle po6o-  JIATOpH 30yKCHHS AO03BOJIAIOTH MiATPUMYBAaTH 33JaHUI
ta CI' npu renepanii eHeprii y cKiaji eJeKTPUYHHMX cTa-  PIBEHb HAmpyru. 3 iX JOMOMOIOI0 3a HEOOXiTHUM 3aKO-
HINA BiIpi3HSAETHCS BiX poOOTH y CKIai TEXHOJNOTTYHUX  HOM 3MIHIOETHCS CTPYM 30YHXKEHHS, a 3HAUUTb 1 MarHit-
KOMIUIEKCIB UM CHCTEM MiAnpueMcTB. JlocTaTHho BHCOKI ~ HuUM moTik. Ilpy dYHCcTO aKTMBHOMY 1 aKTHBHO-
BUMOTH JIO SIKOCTI €JEKTPHYHOI €Heprii, ski BimOWTi y  IHIyKTUBHOMY HaBaHTa)XKCHHAX HaIpyra reHeparopa 3i
HOPMATHBHUX JOKYMEHTaX, Ta BHMAralOTh BIMMNOBIAHUX  3POCTaHHAM CTPyMy 3MEHIIYETHCSA, a IPH aAKTHBHO-
3aXOJiB 0 TIATPUMKH IOKA3HHWKIB SIKOCTI B Mepekax  €MHICHOMY HaBaHTaXeHHI — 3pocrae. Lle moscHIOeThCs
3araIbHOTO TPU3HAYEHHS 3a0e3MeuyioTh TE€HepyIouMM  THUM, 110 B OCTAHHbOMY BMIAIKy Ji€ II03/10BXKHBO-
YCTAHOBKAM €JICKTPUYHHUX CTaHIii CIOPUSATIMBI yMOBH  HaMarHiuyBallbHa pEaKllis sKOps, L0 30LIbIIy€e MAarHiT-
¢byukmionyBanus. Ha BigMiHy Big reHepylOuYMx ycTaHO- HHM IOTIK, a y [JBOX HEpPIIMX — IOB3J0BXKHbO-
BOK MJNPHEMCTB JI€, 3BAKAIOYM HA BiICYTHICTH XOpPCT-  PO3MAarHidyBalbHa, 10 3MEHIIye MOTiK. IIpu uncTo akTu-
KOI'0 KOHTPOJIIO JI0 SKOCTi €NeKTPUYHOI €Heprii y By3lax  BHOMY HaBaHTaXEHHI OOMOTKa CTaTOpa BOJIOJI€ 3HAYHOIO
LEXOBMX MEPEXK, UM PO3MOJIIBYMX Ta TMOHMWKYIOUMX IMiA-  IHAYKTUBHICTIO. Perymioroun Hampyry 30ymxenHs CI
CTaHMii, CUHXPOHHI TeHepaTOpu TEHEPYIOYM YCTAaHOBOK  KOMIICHCYIOTb PEAaKTHBHY IOTY>KHICTb HaBAHTA)KCHHS Ta
MPAIOIOTh Ha HECHMETPUYHE Ta HEJliHiHE HaBaHTakeH-  MiATpuMyroTh Hanpyry CI' Ha 3amaHoMy piBHi [2].

I. BCTYII

us [1]. AJte TipH 1IbOMY, KOJIM aKTHBHO-iHAyKTHBHE ab0 aK-
L. AHAJII3 TOCJUIKEHD I ITYBJITKALII TUBHO-EMHICHE HABAHTAKCHHS 31 3MIHHHM CIIEKTPaJIbHUM
CKJIaZIoM, TO BiZI0OYBa€ThCs JONATKOBUH BIUIMB Ha CIIO-

Hpu poGoti CI' Ha HeniHIiiHe HABAHTAXCHHS BHHU-  TROpEHHs CHHYCOINANbHOCTI popmu kpuBoi Hampyru. CT
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HE 3JaTeH BIUIMBAaTH Ha 3HIDKEHHS BHIIMX TapMOHIK 1
norpedye J0AaTKOBOI YCTaHOBKH (DUIBTPYIOUMX 3ac00iB
[3]-[5].

Jlns koMmieHcalii peakTUBHOI MOTYKHOCTI 3aCTOCO-
BYIOTh 1 (ibTpalii BUIUX TapMOHIK CTPyMy 3aCTOCOBY-
10Th cioBi aktuBHI QinbTpu (CAD), mo 3aaTHI 3HUKY-
BaTH JiaHi BEJMYUHU TP 3MiHI aMIUTITYyu abo CIeKTpa-
JBHOTO CKJIQJy HABaHTAXXCHHS, a TaKOX BPaXxOBYBaTH
CIIOTBOPEHY HANPYTy MEpeXi )KUBIICHH IIPH CBOTil pobo-
1i. Takoxx CAD Mae MOXKIMBICTH, SIK OJHOYACHO TaK 1
OKpPEMO TIPAIIOBAaTH Y peXKUMi KOMITEHCamii-(QinbTpamnii au
Tineku dinprpauii. Moro mepepara monsrae y Tomy, 1o
IPH 3MiHi CIIEKTPaIbHOIO CKJIALy CTPYMY HaBaHTA)KCHHS
CA® ypaxoBye gaHi HOKa3HUKH y peaJbHOMY daci [6].

III. META POBOTH

Mertoro pobOTH € NOCIiIKEHHS BIUIMBY HENIHIHOTO
HaBaHTAXCHHA Ha IapaMeTpu peKUMY CUHXPOHHOI'O TI'e-
HepaTopa 3 PeryJIIOBaHHSIM HaNpyru 30y/DKEHHS y CKIIai
ABTOHOMHOI €JIEKTPHUYHOI MEpexi 3 Ta 0e3 mapajiensHOro
CAD.

IV. BUKJIAIEHHS OCHOBHOI'Y MATEPHUAJLY 1
AHAJII3 OTPUMAHHUX PE3YJIBTATIB

Crporena cxema elIeKTpUIHOI Mepeski MiAPHEMCT-
Ba, AKy 0OpaHO IS TOCHiIPKEHHSI HaBeleHa Ha puc. 1, ne
H1 — RL naBantaxxennst, H2 — RC naBanraxkenns, B1, B2,
B3 — Bumukaui, CI' — cuaxponHHuii reHeparop, 3I° — 30y-
JUKyBad CHHXPOHHOTO TeHeparopa, B — Bunpsamisty, [IB3-
AU — mmsens renepatop, CAD — cunoBui akTHBHUIT
(GITBTp pe3ynbTaTiB.

el ]

CAD

Pucynok 1. Cxema cuUCTEMH €JIEKTPUYHOI Mepexi Mij-
npuemctBa 3 CAD

VY CI' cucrema 30y 0KeHHS 3a0€31eUy€eThCsl HEBEIH-
KOI0 CHMHXPOHHOI MamuHOW0 3I7, 3’€IHaHOI0 HAa OJHOMY
Baly. BUNpsIMIEHHS BUKOHYETHCS IIOJHAM MOCTOM B,
BCTaHOBJICHUM Ha CHHXPOHHOMY MAIIMHHOMY Bally, IO
JI03BOJISIE YHUKHYTH KOB3AIOUMX KiTEIb U 3a0e3redeH-
HS TIOCTIITHOTO CTPYMY Ha TOJIi CHHXPOHHOTO T€HeparTopa.
Mexaniune 3uernrerds CI 1 317 3a1iicHIOETECS 32 TOIIOMO-
roto am3ens reHepatopa [AB3-JI. 31 € cuHxpoHHa Ma-
mMHa HeBenunkoi noTyxHocTi. CI' € cuHXpoHHa MalnHa
BEJIMKOI TOTY)KHOCTi, KEpOBaHAa AW3EIbHUM JIBUTYHOM.
PerymioBanHs1 Hanpyry reHepaTopa 371HCHIOEThCS 3a J0-
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MOMOT0X0 KOHTpouto Hanpyru noiss 3. [IusensHuil qBu-
ryH 3a0e3neuye 3arajibHy MEXaHi4HYy MOTY>KHICTh, HE0O-
XiIHY U1 OCHOBHOI cuHXpoHHOI Mammau CI' ta 3T [7]-
[9].

IpencraBiieHHs1 CKJIAaZ0BHX MOTYKHOCTI 3a J10-
MOMOI0I0 pg-Teopii MuUTTEBOI MoOTy:kHOCTi. EdhexTnn-
HicTe pobotn CAD 3aneXuTh BiJf BU3HAYEHOI KOMIICH-
camifHOi XapaKTepUCTUKHU, IO MiIUIArae KOMIICHCAIIii.
Jlyis BU3HAUCHHSI HEAKTHBHUX CKJIAJIOBHX 3aCTOCOBYIOTh
pi3Hi Teopii notyxkHocti [10]-[12]. [TonymsipHicTs cepen
3aCTOCOBYBAHHMX TEOpif MOTYXKHOCTeHl Ha 0a3i SKuX
CTBOPIOETHCSI aJTOPUTM BU3HAUEHHS 3aJaHOTO CTPYyMY
CA® Haiibinpme oTpuMana — pg-Teopis MOTYKHOCTI
[13], [14].

3acTocoByOUH pg-Teopiro moTyxHocti [10], BuKo-
HYIOTH [E€PETBOPEHHS MHTTEBOI HAIPyr'W MeEpexi Ta
MUTTEBOTO CTPYMY HaBaHTa)XEHHS B KOOPAMHATH 03
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T00TO poboTa CAD y peskuMi (inbTpariii BUIIUX TapMo-
Hik ctpymy. Toxi 3amammii ctpym’ CAD B xoopamHaTax
o BINNOBIZHO ISl TIEPIIOTO 1 Ipyroro BapianTy Oyje:
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Busnauenns 3aganoro ctpymy CA® B xoopauHaTax
abc BUKOHYIOTH IUIIXOM 3BOPOTHOTO TmepeTBopeHHs (1)
[10].

MonemoBanHsi y BisyaiabHoMmy cepemoBumi. J[is
JIOCITIJPKEHHS! BIUIMBY TpU(a3HOro HeJiHIHHOro HaBaHTa-
KEHHsI Ha IIPOIIECH PO3MOJUTYy EJIEKTPUYHOI eHeprii y
By3Jli CHCTEMH EJeKTPOCIIOKMBaHHS (puc. 1) B maxeri
Bi3YaIILHOTO MPOTrpaMyBaHHS 3a aHAIOTIE0 3 [7] ckiame-
Ha MOJeNb (puc. 2) 3 TMapallelbHUM MiIKITIOYeHHSIM TpH-
¢asnoro CAD.

Mogens puc. 2 Bimouae: Synchronous Generator
2MVA 400V — CT, Field Connection — cucrema peryJio-
BaHHs Hanpyru 30ymxkenus CI, Rectifier — Bunpsimisy,
Transformer 10kVA 400V/12V — tpanchopmarop mnory-
xHicTio 10 xkBA, Exciter System 8,1kVA 400V — 3T,
500W — axtuBHe HaBaHTaxeHHs y xoii 3I', S00kW Load
— akTuBHe HaBaHTaxeHHs y koii CI', Voltage Regulator —
perymoBanust Hanpyru 3I°, Diesel Engine & Speed
Regulator — au3enpHUI OBUIYH 1 cHCTeMa PETyJIIOBAHHS
mBuakocTi, Reference Speed(pu) — onmopHa mBHAKICTE Y
B.0., Reference Voltage(pu) — omopna nampyra y 6.0.,
BSM, BExc — mmHu a7 BUMipIOBaHHS HAIIPYTH 1 CTPYMY
y xomi CI'i 3T

HeniniiiHe HaBaHTa)XeHHsI MpeJACTaBlIeHe — Tpudas-
HUM miogauM MocTtoM (Universal Bridge) 3 akTHBHO-
IHAYKTUBHUM HaBaHTaxeHHsAM (RL load) Ry = 2 Owm;
Liyy = 0,0116 I'n, 1m0 MiIKIIOYAETHCA 10 MEPEKi depes
BuMuKad (Breakerl) B 4ac t = 1 ¢; Ta Tpuda3zHUM ITi0J-
HuM MoctoM (Universal Bridgel) 3 akTUBHO-€MHICHUM
HaBaHTaxeHHIM (RC load) Rijp =2 Om; Cipp = 0,0116 @,
10 TiAKITIOYAE€THCS 10 MEepeKi uepe3 BUMuKad (Breaker?)
BUact=2c.

Tpudazauit CAD migkiarodaeTbes MapajiedbHo 10
Mepexi B yac ¢ = 1,5 ¢. Uepes Gmok TpuhazHOTro peakropy
(Reactor) migxmroueHwni TpruazHUil TPaH3UCTOPHUNA Tie-
peTBOproBau 3i0paHMii MO0 MocToBik cxemi Ha IGBT-
MOJYJISIX Ta 3HAXOAUTHCS B migcucTeMi 0noky (Transistor
converter). JIo cTOpOHHM TIOCTIHHOTO CTPyMy OJIOKY TpaH-
3HCTOPHOTO TiepeTBoproBava (Transistor converter) mif-
kimrouennit konaencarop (C). st kepyBaHHs TprupazHUM
CA® BHKOPHCTOBYIOTHCS J[BA OJOKW: OJIOK BH3HAYCHHS
3amanoro crpymy CA® (Current generation block) Tta
0moKk (opMyBaHHS IMITyNBCIB YIPAaBIIHHSA KIIOUYOBHMU
eleMeHTaMu TiepeTBoproBaua (Pulse shaping block). biok
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BU3HaueHHs 3amaHoro ctpymy CA® (Current generation
block) peanizye nBa anroput™u: 1) pexxum QiabTpanii Ha
OCHOBI pg-Teopii MUTTEBOT MOTYKHOCTI — popmyna (5); 2)
PEeXUM KOoMITeHCamii-(hinpTpamnii Ha OCHOBI pg-Teopii MHT-
T€BOI MOTYXHOCTI — ¢opmyna (6), oOHIBA AITOPUTMHU
BU3HaueHHs 3amaHoro crpymy CA® poskputi B poborti
[10]. Bmox ¢opmyBaHHS IMITyJIBCIB YIPaBIiHHS KIIFOYO-
BHMHU eJIeMEHTaMu TiepeTBopioBaua (Pulse shaping block)
peanizye cUcTeMy peleHOro peryjioBaHHS CTPYMY BH-
kopucrany B poborti [13]. I[Tapamerpu moneni CAD pos-
paxoBaHi BiAnoBigHo 10 [15], 3 ypaxyBaHHAM OCOOJIHMBO-
cTell perymoBaHHs [16]: IHIYKTHBHICTH peakTopa L =
0,0054 I'n; xonpeHcarop emuictio C = 0,04 @; Hampyra
koHaeHncaropy Uc = 4000 B. 3HaueHHs 30HH TiCTEpE3nCy
JUISL PeryJIIOBaHHS MOXHOKM CTPyMy B METOJII pesIeifHOrO
peryoBaHHS cTpyMy AopiBHIOE HB = 15.

JociipkeHHsl BUKOHAaHO TP PO3MOJIUI Y Yaci cTany
KOMYTaI[IfHOro 00J1afHaHHs HACTYITHUM YHMHOM: CIIOYaT-
Ky 3amyckaetbcst CIT (Synchronous Generator 2MVA
400V), y wac t = 1 ¢ BKIIIOYa€ThCS HEINiHIITHEC HaBaHTa-
JKCHHSI TIpEJCTaBlIieHe TpU(Aa3HUM JIOJHAM MOCTOM
(Universal Bridgel) 3 aKTHBHO-IHIYKTHBHHM HaBaHTa-
xkeHHsaM (RL load), y 4ac t = 1,5 ¢ BrimodaeTses Tpudasz-
uuii CA® 3 anropurmoM y pexumi Qinbrpanii, y yac ¢ =
2 ¢ BKITIOYA€THCS HENiHIfHE HaBaHTaKCHHS IIPEICTABIICHE
tpudazaum piogaum moctoMm (Universal Bridgel) 3 ak-
TUBHO-€MHICHUM HaBaHTaxeHHsIM (RC load), y yac t =
2,5 ¢ Bkirouaetbes Tpudaznuii CAD 3 anroputmoM y
pexxuMi KomrneHcanii-inprpanii. [lepeMukanHs 3 pexu-
My (inpTparii y pexxum KoMieHcanii-QpiibTpanii BUKOHY-
€ThCs KittoueM (Switchl).

Y Xoxi MpoOBeAEHOTO MOCITIHKEHHS OTPUMaHi OCITH-
norpamu Hanpyru i ctpymy CI' i HaBaHTaXeHHS y Pi3HI
MOMEHTH 4Yacy i peXHMH pOOOTH aBTOHOMHOI CHCTEMH
€JIEKTPOIIOCTAYaHHS.

Ha puc. 3 npuBeneHa ocuuiorpaMa Hampyru u, i
cTpymy i, CI” 3a Bech IPOMIKOK po3paxyHKy (3 ¢).

3 3arajipHOi OCLMIIOTPAMH PHUC. 3 CIIOCTEPIraeThes y
TMIEBHI MOMEHTH 4acy peTyJoBaHHs Hampyru u, CI' mpu
3pocTaHHI aMILIiTyau ctpymy i, CI'. Ilpn minkmroyeHHi
CA® i 3miHI #Horo pexumy 3 QuIbTpalii Ha KOMIEHCa-
1it0-QIIbTPaIliIo CIIOCTEPIracThCsl 3pOCTaHHS AMIUTITYAN
CTpyMY I,. JINsd NMOJansIIOro JOCHI/UKEHHS BHPIIEHO Y
MIEBHI MOMEHTH Yacy JeTalli3yBaTH OCIFIIOTpamMy puc. 3 i
MPEICTaBUTH X y BUTIAAI TpadikiB 3 CIIEKTPaTbHAM
CKJIAJIOM.

Ha puc. 4 naBenenuii rpadik i cieKTpaJbHUAN CKIIaja
HanpyTH u, (puc. 4, a) i ctpymy i, (puc. 4, 6) CI' y pe-
KuMi xoa0cToro xony (XX).
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Pucynok 3. Ocuunorpama Hanpyru u, i crpymy i, CI'. YMoBHi nosnadenns: XX — xonoctuii xin; RL - Tpudasne neni-
HillHEe HaBaHTa)XKEHHS aKTHB-HO-IHAYKTUBHOTO XapakTepy; RC - TpudasHe HeniHillHE HaBaHTa)KCHHS aKTHBHO-
emHicHOTO Xapakrepy; CA®D-q — cuioBuii akTuBHUN QiIbTp nparioe y pexnmi dinprpanii; CAD-Q — cuitoBuil akTUB-
HUH (QUIBTP Ipalioe y pexxuMi KoMIeHcanii-Qibrpani
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Pucynoxk 4. I'padix i cnextpansuuii cknaj CI' 'y pexumi XX: a) Hanpyru u, i 6) cTpymy iy

Sk 6aummo 3 puc. 4 Hanpyra i ctpym CI' MaroThb cu-
HyCOIMambHUI XapakTep 6e3 rapMOHIHHUX CIIOTBOPEHb.

Ha puc. 5 HaBenena ocuuiiorpamMa Hampyru i cTpy-
My CI' npu BKIIOYEHHI HENiHIHHOTO HaBaHTAXEHHS, IO
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Sx BugHo, mo mnpu pobotri CI' Ha akTUBHO-
IHAYKTUBHE HaBaHTaxxeHHs Hampyra i ctpym CI' coTBo-
PIOIOTHCS BUIIMMU TapMOHIKaMH Hanpyru i ctpymy. Koe-
(IIiEHT CTIOTBOPEHHS CHHYCOINATBHOCTI KPUBOI HANIPYTH
i cTpyMy BignoBigHo ckianae — THDy = 7,42 % i THD,; =
14,35 %.

Signal
FFT window: 1 of 150 cycles of selected signal
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Pucynoxk 6. I'padix i cnextpansuuii CI' npu podoti CAD y pexumi QinbTpauii: @) HANPyTH ugi 6) CTpyMy i,

ITpu poboti CI' Ha aKTHBHO-IHIYKTUBHE HaBaHTa-
xeHHs 3 CAD y pexumi QpirbTpanii MoKHa BIAMITHTH Jie-
sIKI 0COOJIMBOCTI — KOE(QIli€HT CIIOTBOPEHHS CHHYCOiNa-
JTBHOCTI KpuBOi Hanpyru i ctpymy CI' 3HM3HWBCS BiIIOBi-
nHO Ha 55,26 %, 81,18 % i cknamae THDy = 7,42 % 1
THD;= 14,35 %.

B gac ¢ = 2 ¢ BKiIIOYa€eThCS aKTMBHO-EMHICHE HAaBaH-
Ta)XKEHHs 3 NapajenbHo0 pobororo CAD y pexxumi Qutb-
Tpauii. Ha puc. 7 mpuBeneHa rpadik i cCreKkTpanbHHNA
CKJIaJ CTpyMy HaBaHTaxeHHs (puc. 7, @) i CI (puc. 7, 6).

[Tpn aKTHMBHO-EMHICHOMY HaBaHTa)XEHHI KOE(ILi€HT
CHOTBOPEHHS CHHYCOINAJbHOCTI KPUBOi CTPyMy HaBaH-
TaxkeHHs cknagae THD; = 16,56 %, toai sk CI' — THD;
2,98 %. TobT0 y x0xi cBoei podotn CAD 3HMKYE piBEHD
BUINMX TapMOHIK cTpyMy Ha 82 %.

45

VY yac ¢ = 2,5 ¢ BrmovaeTsest y poboty CAD y pe-
KUMi  KomreHcarii-¢inprpanii. Ha puc. 8 npusenena
rpadik 1 CHEKTpalbHUH CKJIaJ CTPyMy HaBaHTa>KCHHS
(puc. 8, @) i CT (puc. 8, 0).

[pu upomy pexumi podori CAD 3HMKYye Koediri-
€HT CIIOTBOPEHHSI CUHYCOIabHOCTI KpuBOi cTpymy CI'y
NOPIBHSIHHI 710 HaBaHTaxeHHA Ha 57,18 %. Koedimient
CI' cxnapae THD; = 7,09 %. lle ripmii 1nMoka3HUKH NpH
po6oti CA® y pexumi ¢urbTpanii, Y4uM y pesxuMi KOM-
neHcarii-piuTbTparii.

Takoxk 10JaTKOBO OLIHEHI €HEepPreTU4Hi MOKa3HUKH
Taki sK: akTHBHA moTyxHicTh CI' 1 HaBaHTa)keHHS Ta pe-
aktuBHA notyxHicTh CI' 1 HaBanTakeHHs1. [laHi 3aHeceHi
Jo Tabi. 1. YMOBHI MO3HAYEHHS 110 aHAJOTII 3 puc. 3.
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Tabauua 1. IToka3HUKM MOTYXHOCTI aBTOHOMHOL
CHCTEMHU €JIEKTPOIIOCTAUYaHHs 3 TapajeNbHUM ITiIKIT0-
ueHHAM CAD

IIpu t=1,4 ¢ CT'+RL
(1)3321 P[d, Bm Qld: BAp P,Q, Bm Q,Q, BAp
A 211600 -98800 -211600 98800
B 206300 -97990 -206300 97990
C 207900 -97590 -207900 97590
ITpu = 1,8 ¢ CT+RL+CAD-q
Gaza | Py, Bm | O, BAp | Pg, Bm 0., BAp
A 207900 | -103200 | -208800 103500
B 205400 | -103400 | -210200 103200
C 208900 | -103500 | -210200 103500
Tlpw 7 = 2,4 ¢ CT+RL-RC+CA®-q
baza | Py, Bm | O, BAp | Pg, Bm 0., BAp
A 220200 | -109300 | -221500 108000
B 220700 | -109000 | -221800 108000
C 221200 | -109200 | -221200 108000
Ipu t =2,8 ¢ CT+RL-RC+CAD-Q
daza | Py, Bm | O, BAp | P, Bm Q,, BAp
A 256300 | -128000 | -261500 -11370
B 256100 | -127900 | -259000 -11140
C 252400 | -128700 | -267500 -11030

Cain BiIMITHTH, 110 y NEpIINX BapiaHTax eKcIepH-
MEHTY JOTPUMYEThCS OajlaHC aKTUBHOI 1 pEaKTUBHOI I10-
tyxkHocTi Mix: CI' — HeuniHiliHe HaBanTaxeHHs, CI” — He-
JiHIfHe HAaBaHTaXXCHHS — CWJIOBUI aKTUBHUHN QiIbTp. Ane
ciin BimMmitaTH, mo CA® mparroe y pexxknmi (imbTpamii
BHIIMX TAPMOHIK CTpyMy. Y YETBEpTOMY BapiaHTi eKcIie-
PUMEHTY TOpYIIy€eThCS OaJaHC aKTUBHOI 1 PEaKTHBHOI
MOTY>XKHOCTI TipH 11 mepetikanHi Mk CI' — HeniHiliHEe Ha-
BaHTa)XEHHsI — CWIIOBHI akTUBHUH (inbTp. Lle mos’s3aHo
3 tuM, 110 CAD (y pexumi komneHcauii-inaprpanii) i CI
OJIHOYAaCHO BIUIMBAIOTh HA OCHOBHY TapMOHIKY CKJIaJO-
BOI pEaKkTHBHOI MOTYXHOCTI (BU3HAYAETHCSI METOJOM iH-
TErpyBaHHs).

V.BUCHOBKH

IIpu poGori CI' 3 perymoBaHHAM Hanpyru 30y-
JDKCHHS Ha HeNiHiiHe HaBaHTa)KCHHS HOTIPIIYIOThCS IM0-
Ka3HHKH SIKOCTI eNIeKTPOSHEeprii, 30KpeMa CIIOTBOPIOETHCS
cunycoinansHicTh Hanpyru (THDy = 7,42 %) 1 pouins-
HUM € 3actocyBaHHI CA®D, mo mokpamrye MOKa3HHKH
Hanpyru i ctpymy CI' Ha 55,26 %, 81,18 %.

Tak sIK 3 aBTOMATHYHUM PETYIIOBaHHSIM HANPYTH
30ymxenHss CI' BUKOHYETHCS BIATOBITHE PETYIIOBAHHSI
PEaKTHBHOI TOTYXHOCTI IO OCHOBHIA TapMOHIIl, TOMY
Oinpm eexTUBHUM € 3acTocyBaHHSI CAD TITBKH Y pexu-
Mi ¢impTpamii BUImMX rapMoHiK cTpymy. Lle mokparmye
Horo po0oTy 1 pu 1boMy 3HMKYeThest THD Ha 25,74 %,
a THD; na 24 %.
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BJIUSAHUE HEJTUHEHHOM HAI'PY3KU HA ABTOHOMHBIE
SJEKTPUYECKUE CETHU IPU NAPAJLJIEJABHOM PABOTE CUJIOBOI'O
AKTHUBHOI'O ®UJIbTPA

BJIACEHKO P.B.  accucrent, accucrenr kadelpbl CHCTEM BIEKTPONOTPEOIEHHS M SHEPreTUYECKOro
MEHEDKMEHTa KpeMeHYyrckoro HaIlMOHATBHOTO YHHBEPCHUTETa HMEHH Muxauia
Ocrtporpanckoro, Kpemenuyr, Ykpanna, e-mail: ruslan.vlasenko@i.ua,

BAJIOBPXKECKHWM k-v Texn. Hayk, MmOUEHT, JOUEHT KaQeapbl CHCTEM OJJEKTPONOTPEONEHUS |
A.B. SHEPTETUYECKOTO MEHEPKMEHTa KpeMEeHIyrckoro HaAMOHANBHOTO YHUBEPCHTETA UMEHH
Muxanna Ocrtporpasckoro, Kpemenuyr, Ykpanna, e-mail: seemal@kdu.edu.ua;

Lenv pabomul. Llenvro cmambvu uccie0o8anue pexcumos pabomvl mpexgasHoco cuio8020 akmueHo20 Guibmpa 6
cocmase agMOHOMHOU NeKMPUYECKOU cemu npu NOOKTIOYEHUU K cemu mpex@hasHoll HeTUHEUHOU HA2PY3KU PA3TUYHO20
CHEKMPAIbHO20 Xapaxkmepd.

Memoowt uccnedosanus. [{na npogedenus uccie008aHull UCNOIb306ANUCL NOJIONCEHUA PG-Meopuu MOWHOCHU,
meopus NeKmpUdeckux yenei, meopus asmoMaAmuiecKo20 YnpasieHus, Mamemamuyeckoe Mooeluposanue 6 naxKeme
Matlab.

Ionyyennvie pesynomamer. [lonyueno epaguxu u cnekmpanibHulii COCMAE HANPAICEHUS Cemu, MOoKa HAZPY3KU,
umo no3eonsAem OyeHumv dPHeKMUsHOCb NPUMEHEHUS CUT08020 AKMUBHO20 QUILMPA 6 pedcume QuIbmpayuu 6
cocmase a8MOHOMHOU NEKMPULECKOU cemu, KOmopas npedcmagisiem cob0u CUHXPOHHbII 2eHepamop.

Hayyna noeusna. /loxasana s¢pgpexmusnocms napanieibHol pabomsi cuiogoco akmugHo20 QUibmpa 6 pejcume
Qunempayuu ¢ CUHXPOHHBIM 2EHEPAMOPOM NPU PE3KONEPEMEHHOT HeTUHENHOU Haspy3Ke.

Ilpaxmuueckas yennocmo. Hcnonvzosanue npeoiodicenHot MemoouKy no3601uUm co30ams mpexgasuviil cuiogou
AKmMusHbLL PurLmp 0N NpUMEHeHUs e20 8 A8MOHOMHBIX INEKMPUUECKUX CeMAX, NPeOCMABNIEHHbIX CUNXPOHHBIM 2eHe-
DPamopom ¢ agmoMamuiecKum pecyauposanuem Hanparcenus 6030YHCOeHU.

Kniouesvle cnosa: cunoeoui axmuenuvlii uiemp, pg-meopus MOWHOCMU, CUHXPOHHBIU 2eHepamop, Kaiecmeo
NEKMPUYeCcKoU SHepeulU, HeruHelHas Hazpy3Ka.
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THE INFLUENCE OF NONLINEAR LOAD ON THE AUTONOMOUS
ELECTRICAL NETWORK AT PARALLEL WORK OF THE ACTIVE
POWER FILTER

VLASENKO R.V. Assistant department of the Kremenchuk Mykhailo Ostrohradskyi National University,
Kremenchuk, Ukraine, e-mail: ruslan.vlasenko@i.ua;

BIALOBRZHESKYI Ph.D, Associate professor, Associate professor of the technical science department of the
0O.V. Kremenchuk Mykhailo Ostrohradskyi National University, Kremenchuk, Ukraine, e-mail:
seemal@kdu.edu.ua;

Purpose. The purpose of the article is to investigate the modes of operation of a three-phase active power filter in
the composition of an autonomous electrical network when connected to a network of three-phase nonlinear load of
different spectral character.

Methodology. For the research, the provisions of the pg-theory of power, the theory of electrical circuits, the the-
ory of automatic control, mathematical modeling in the Matlab package were used.

Findings. The graphs and spectral composition of the mains voltage and load current have been obtained, which
makes it possible to evaluate the effectiveness of using a power active filter in the filtration mode as part of an autono-
mous electrical network, which is a synchronous generator.

Originality. The efficiency of the parallel operation of a power active filter in the filtration mode with a synchro-
nous generator at an abruptly variable nonlinear load is proved.

Practical value. The use of the proposed technique will make it possible to create a three-phase power active filter
for its use in autonomous electrical networks, represented by a synchronous generator with automatic regulation of the
excitation voltage.

Keywords: active power filter, pg-theory power, synchronous generator, electrical energy quality, non-linear load.
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