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HaBeneno pe3yabTaTH AOCTIGKEHHSI PeXUMIB PoOOTH TiOPUIHOI eJeKTpoCcTaHUii y
JIOKAJIbHI elekTpu4Hii Mepexi (MikpoMepeski), mix eHaHiii 10 eJ1eKTPOEeHePreTHYHOI CHCTEMH.
IIpoananizoBano xapakTep 3MiH HANpyrM B Mepexi 3aleXKHO Big cmoco0y peryaioBaHHS
PeaKTUBHOI TOTY:KHOCTI BiTporeHeparopiB riopuaHoi enexkrTpoctranuii. Iloxkazano ymoBH
ONTUMAJILHOTO PeryJl0BaHHs PeaKTHBHOI NMOTYKHOCTI BiTporeHeparopiB 3a yMoBHU MiHimi3amii
3MiH HaNpyIH.

Knrouosi cnoea. zibpuona enekmpocmanuis, eimpozenepamop, pomoenekmpuyni nameni,
Peynio8aHHA PeaKmueHoi ROMYMNCHOCHI, 3MIHU HANPYZU 8 eleKMPUYHIIL Mepedici.

The paper presents the study results on renewable energy hybrid system within a micro
grid which is tied to bulk power system. The voltage variations character has been analyzed
considering mode of wind generator reactive power control. Optimal reactive power control
requirements are shown in consider ation of voltage variation mitigation.

Key words. renewable energy hybrid system, wind generator, photovoltaic panels, reactive
power control, electrical network voltage variations.

IMocTanoBka npodJiemu

OOMexeHl HaTypalibHI pecypcu i MPoOJIEeMU HABKOJIMIIHBOTO CEPEIOBHINA CTAIM IMITYJIBCOM 0
IIMPOKOTO BUKOPUCTAHHS BITHOBIIOBAILHUX JIXKepen eHeprii. EnexTpudHi reHepaTopu Ha OCHOBI BITPOBHX
TypOiH 1 ()OTOENEKTPHUYHUX TMaHENeH yXKe TPUBAIUN Yac BUKOPHUCTOBYIOTHCS Y CBITOBIH MpPaKTHIN
CJIEKTPOITOCTaYaHHS CIIOKHMBAYIB y 130IbOBAHUX 1 BIIIAJICHUX paiioHax. BogHo4yac, BUKOPUCTAHHS OYIb-
SIKOT'0 3 BKa3aHMX JDKEPEN SHEprii MOB sA3aHO 3 MPOOIEMOI0 CTOXACTHYHUX 3MIH I[LOI'O €HEPrOHOCIs, M0
MPHU3BOAUTH JI0 UMOBIPHHX CIIaJ[iB UM B3arai BTPAT eIEKTPOIOCTaYaHHs. SIKI0 BUKOPHCTATH KOMOIHAIIII0
LUX JDKEpEeN €HEprii, TO CHCTeMa T'eHEpyBaHHs cTae CTaOUIbHINOKW. Komu x M0 CHCTEMY JONOBHHUTH
aKyMyJISITOpOM, 3/aTHUM 3aracaTd EHEpril0 B TEpiofd BHCOKOI BITPOBOi i COHSAYHOI AKTUBHOCTI Ta
MiATPUMATH ENEKTPONOCTauYaHHsI B 4Yac CrHajay TeHepyBaHHs BiJ BITPOBUX TYpOiH 1 (OTOETEKTPUUHUX
naHesiel, To 1 eHepreTyHa 3JaTHICTh CTA€ 1€ MCHII 3aJICKHOI0 BiJl BUMIAJKOBHX 3MIH KIIIMATUYHUX YMOB.
Taky koMOiHAIIO €IeKTPOSHEPreTHYHUX MPUCTPOIB MPUIHATO HA3WBATH TiIOPHIIHOIO ENEKTPOCTAHIIIE
(I'C) [1-6]. V Bigmanenux paiioHax riOpUIHI €IEKTPOCTAHIIT MOXKHA BUKOPHCTOBYBATH SIK MIATPHUMYOUi
JDKEpena JKUBJICHHS CIOXKHMBAYiB, M €IHAHAX JO MOPSBHSIHO CIA0KHX EIEKTPOCHEPTeTUYHHX MEpPEeK,
ICTOTHO MIiJIBHUIIYIOYH SKICTh Ta HAIIHHICTB IX eJeKTporocradaHHs. [Ipore BUCOKI MUTOMI IHBECTHIIHHI
BKJIQJICHHSI B TaKi CHCTEMU € IMOBa)XHUM TaJIbMOM IX IIHPOKOTO BHUKOpUCTaHHS. BceOiuHME TexHiKo-
CKOHOMIYHHMI aHaNi3 MPOEKTIB € HEOOXiTHHM KPOKOM JI0 BUOOpPY E€KOHOMIYHO OOIPYHTOBaHOI KOH]Iry-
pauii ribpuaHOT eIeKTpOCTaHIlii, mepeadadeHol 10 BIpOBaHKEHHS Y 3aIaHOMY PErioHi: TUIY 1 TOTYKHOCTI
BITpOBUX TYpOiH, (poToeNeKTpHUHKX TaHesel, akymynsrtopa [7, 8]. Y neperiky 3aBiaaHb aHali3y BajKINBE
Miciie 3aiimae mpobjeMa eIeKTPOMAarHiTHOI CyMICHOCTI TiOpHAHOT eNEeKTPOCTAaHIil y TpHEIHAHINH
CJICKTPUYHIA Mepexi, 30kpema ii BIUIMB Ha 3MiHM Hanpyrd (BIIXWJIGHHS 1 KOJMBAHHS) Mix dYac
eKCIUTyaTaliiHUX PEKUMIB pOOOTH.
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AHAaJI3 0CTaHHIX TOCTiIKeHD
[Ipobnemi aHamizy BIUTUBY TiOpUAHUX €JIEKTPOCTAHIIIA Ha EIEKTPHYHI MEpEeKi Pi3HUX KiaciB
NPUCBSIYCHO Oarato mociimkens [5, 9], mpore aBTopu He BUSBWIM B EPIOMUUHIN JIiTEpaTypi AOCTIHKEHb,
MOB’ I3aHUX 3 aHAI30M IX BIUIMBY Ha 3MIHM HANpyrd y NPUEAHAHIA €EKTPHUYHIA MEpekKi 3aJIeKHO Bia
YMOB PEryJIOBaHHS PEAKTHBHOI IIOTY)KHOCTI BITPOCJIEKTPOCTAHIIIH, 1110 BXOIATh 10 ii CKIIaIy.

3aBIaHHA AOCITIKEHHS

3aBmaHHAM pPOOOTH € JIOCHIKCHHS BIUIMBY PETYIIOBAHHS PEAKTUBHOI MOTYXHOCTI BITPOENEKTPO-
CTaHIII}, K1 MMPaIIOIOTh Y CKIai TIOPUAHOI €IeKTPOCTAHIIl, Ha 3MIHM HANPYrH Y JIOKAJIbHIA €IeKTpHYHIN
Mmepexi (Mikpomepexi). Skmo motykHi Bitpoenektpoctaniii (3-30 MBT) migeaHaHo 10 BiIHOCHO
MOTYXHUX MEpPEK CepeJHbOI UM BHUCOKOI HANpPYTH, TO 3MIHM Halpyrd B IUX Mepekax il Yac poOoTH
BITPOEGNEKTPOCTAHI[IH HE € MpoOJIeMOro Juisi crioxkuBadiB. Komu k TriOpuaHi eNeKTpOCTaHIl 3 BITPOBUMH
TypOiHAMH BHKOPHCTOBYIOTHCSI SIK OCHOBHI YHM MiATPUMYIOUi JDKEpena JKUBJICHHS Y BIIHOCHO CIaOKHX
JIOKAIBHUX CJIEKTPUYHHUX MEpekKax, TO 3MiHM HAIPYTH TYT MOXKYTh BUKJIIMKATH CTypOOBaHICTh CIIOXKHBAYIB.

XapakTepucTHKa eJIeKTpHYHOI Mepeski. Ha puc. 1 mokazaHO NMPHHIUIIOBY CXeMY JOCIiKyBaHOT
MIKpOMepeKi 3 TiOpHAHOI eEeKTPOCTAHIE, fAKa MICTUTh BIiTpoBY enekrpocraniiito (BEC), ¢oro-
enexkrpuyni naneni (PI1) ta yzaranbHeHuid akymyatop (A) i Mae 3B'SI30K 3 €ICKTPOCHEPreTHYHO CHCTE-
MO0 Yepe3 MOBITPSHY JIIHIIO JOBXUHOK 14 kM. YCi KOMIIOHEHTH €IEKTPOCTAHIll MPUETHAHO IO IIMH
10 xB mikpomepexki yepe3 miapuilyBaibHui Tpancdopmarop 1250 kBA. Big mma 10 kB mikpomepexi
OTPUMYIOTh JKHMBJICHHs MicieBi cniokuBaui. I{i mmHM € myHkroM crinbHoro npuennanus (I[ICII) ycix
€IIEMEHTIB CHCTEMH.

EHEPFOCUCTEMA

10 kB
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Puc. 1. IIpunyunosa cxema mikpomepesici 3 2ZIOPUOHOIO eNeKMPOCMAHYIEIO
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VY cknani BEC BuUKOpPHCTaHO aCHHXPOHHHE reHeparop 3 monsiitHuMm skuBienHsMm (Doubly-Fed
Induction Generator — DFIG) nominansHO0 noTykHicTE0 1000 KBT. ABTOMAaTHYHE MEXaHIYHE 1 €JICKT-
pUYHE peryioBaHHS TeHepaTopa 3a0e3neuye MaKcHMalbHE TEHEpYBaHHS MOTYXXHOCTI JUIS 3aJaHoi
MIBHJIKOCTI BITPY, IO BiJIOBiJla€ rapaHTOBaHid BHPOOHUKOM XapaKTEPUCTHIII TOTYKHOCTI BITpOyCTa-
HOBKH, 1110 TIOKa3aHa Ha puc. 2.

doToeneKTpUYHa YCTAaHOBKA CKIaNaeThes 3 poTomaHene cymapHoo moryxuictio 600 kBT, o6uuc-
JICHOIO 3a CTaHJapTHHX TECTOBUX YMOB. bioku maHeneill mia’€HaHO OO IIMH 3MIHHOI HaNpyrd 4depes
DC/AC iuBepropu. PoTOCIEKTpUYHA YCTAHOBKA OOJNaJHaHa CHCTEMOKO PEryJIIOBaHHs, M0 3a0e3medye
MaKCHUMaJIbHY BUXITHY TOTYXKHICTh B YMOBaX 3aJIlaHOI COHSYHOI pajiallii i TeMrneparypu HaBKOJIUIIHBOTO
cepemoBHIIa, TOOTO poboTy (oTomaHenel y Tak 3BaHiil mouyi makcumanvrol nomysxcnocmi (Maximum
Power Point — MPP) [6-8, 12].
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MopaenwoBanHs pe:kUMiB po0oTH TridpuaHoi enexkTpocTanuii. 3MiHH BUXIJHOI MOTYKHOCTI
BITPOBOi eNeKTpOoCTaHIil sk (YyHKIIi 9Yacy MOXyTb OyTH OTpHMaHI Ha OCHOBI i1 XapaKTEpUCTHKH
MOTYXHOCT1 1 BimoMoi uacoBoi QyHkmii BiTpy. Lle Tak 3BaHMII eHepreTMUHUI MiaXiA, MO BPaxoOBYE
BUHITKOBO YycepelHeHi mBuakocti Bitpy (3a 10-15 xB) i BimmoBimHi M 3Ha4YEHHS XapaKTEPUCTHKH
notykHocti [10]. YacoBy ¢yHKINIO BITpPYy MOXEMO OTPUMATH HA MIACTaBi CTATUCTUYHHMX JaHHX IPO
BITPOBI YMOBH B aHaJIi30BaHiil MICIIEBOCTI 3a BU3HAYCHHIA Yac (3arajiom 3a pik).

Bimomo, 1110 CTaTUCTHYHI MOKA3HHWKM INBHUIKOCTI BITPY Ui BUOpPAHOI MICI[EBOCTI OMMCYIOTHCS
byHKIie0 po3noaity iiMoBipHocTei Beiibyna [8-10, 12], anst skoi GyHKIIiS TYCTHHA Ma€ BUTIIST

=S e (),
My
1
G(l+E)

Ny — CepeaHs MWBHUIKICTh BITPY; Sy — CepeAHbOKBaZpaTnyHe BiaxuiaeHHs; C—I'amMmma (yHKIis.

)- 1.086

. . S .. ..
ne V. — mBuakicts Bitpy; k = (=L — KxoedimieHT Gopmu; C = — KxoedimieHT MacmTady;

Jis nocimipkyBaHol B poOOTI MICHEBOCTI 3 €KCIIEPUMEHTAIbHHMX JOCHIIKEHb OTPHUMAHO TaKi
3HAYECHHS CEPeIHbOCTATUCTHYHUX ITOKA3HUKIB HIBUJIKOCTI BiTpYy: My = 59 M/c 1Sy, = 3,6 m/c. OGuncieni

¢yskuii posnoainy R, iryctunu f, #iMoBipHOCTEl JUIS UX MMOKA3HMKIB ITOKA3aHO Ha PHC. 3.

BukopuctoBytourn TeHepaTop BHIIAJKOBUX uucen BeiiOyna i oO4McieHi CTaTUCTHYHI TOKa3HUKH
HIBUAKOCTI BITPY, OTPUMAHO ICEBIOBHUIIAKOBY 4acoBY (GYHKIIIO BITpY /sl aHai30BaHOro 4acy (IuB.
puc. 4, a).

[lix yac MOAENBbHUX JOCTIKEHb IPOaHaIi30BAaHO MOXIIMBI CIIGHApii KOMITEHCAIll PeaKTHBHOI
MOTYXXHOCT1 B IYHKTi MPHEIHAHHS €JIEKTPOCTAHIIT JJIs BU3HAYCHHS X BIUIMBY HA PESKHUMH EIEKTPHUYHOI
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Mepexi 1 cnoxuBadiB. Ha puc. 4, 6 mokazaHO 3MIHM aKTHBHOI TOTY)KHOCTi BITPOBOI €NEKTPOCTaHIII,
OTPHMaHI B Pe3y/IbTaTi MOJCIIOBAHHS JIjIsl BHOPAHOI MiCLIEBOCTI il BCTAHOBJICHHS.

Ha puc. 4 HaBeneHo pe3ynbTaTH MOJETIOBAHHS PEKHUMIB pOOOTH TiOPHIIHOI €NEKTPOCTAHIl Yy

BUMAAKy poboTu B 1i ckimaai Tinbku BitpoenekTpocTaHii — Pro = Pgpey -

3anexHO Big CHoco0y

pETyJIIOBaHHS PEaKTUBHOI MOTYXKHOCTI1 BITPOEIEKTPOCTAHIIII i KyTa MOBHOTO OMNOPY CHCTEMH B ITYHKTI
crinbHoro mnpuenHands (IICIT) Oyme cmocrtepiraTucsi pi3HHN XapakTep 3MiH Hampyrd (BiIXWJICHB i

KOJIMBaHB).

V,mMm/c

0 1 1 1 1 1
0 8 16 24 32 40 t, ron 48

a — ncesoo8UNAOK08ad 4aco6d YHKYIsL 3MIH WUEUOKOCMI GipY

1200

T T T T T
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6 — axmuena nomyoichicmos BEC

1.08 T T T T T

098 L L L L L
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6 —Hanpyaa 3a ymosu tg o = 0

0.98 L L L L L
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t, Tom 48

2 — nanpyaa 3a ymosu |tg |= 0,17 (emuicruir)

1.08 T T T T T

098 L L L L L
0 8 16 24 32 40 t, Tom 48

0 —nanpyea 3a ymosu |tg ¢| = 0,17 (indyxyiinuii)

Puc. 4. 3minu nanpyeu 6 nyHKkmi cniibH020 NPUEOHAHHS
3a PI3HUX YMOE Pe2yI06aHHs PeaKmMUGHOL NOMYICHOCI

Ha puc. 4, 6 nokazano 3MiHu Harpy-
ru y IICII, sKIIO BITPOEIEKTPOCTAHILIS
TeHEpY€E B MEPEKY TIUTbKH aKTUBHY MOTYXK-
Hicth (tg @ = 0). Jlyst nopiBHSAHHS HA pHC. 4,
2 TIOKa3aHo YacoBy (hYHKIIiFO 3MiH HATIPYTH,
KOJIH BITPOCJICKTPOCTAHILIS TEHEPYE B Mepe-
XY 1 peakTHBHY MOTYXKHICTb, 5IKa 3aJISKHUTh
BiJI BEJIMYMHH aKTUBHOI ITOTY>KHOCTI TiOpuI-
HOi craHii Pr 1 BU3HaYaeThCs 3rimHO 3

BUPA30M:

Qret = Prec 9 1)
ne tgj =0,17 — koediiieHT peaKTHBHOL
MOTYXXHOCT1 B3ATHUH Ui MOPIBHSUTBHUX
po3paxyHkiB (BimmoBimae crenuikarii
reHepaTopa BITPOSIEKTPOCTaHIIIT).

Ha pwuc. 4, 0 HaBemeHo xapakrtep
3MiH Halnpyrd y pa3i CIIOKUBaHHS peak-
THBHOI TIOTY)XHOCTI BITPOEJIEKTPOCTaH-
€0 3 THM K€ KOe(illieHTOM peaKTHBHOT
MOTY>KHOCTI.

[NopiBHIOIOUM OTpHMaHi 3aJEKHOC-
Ti, MOXXEMO BCTAHOBUTH MPUHIIMIIOBY
OCOOJIMBICTh BILUIMBY PEXHUMIB POOOTH
BITPOEJTIEKTPOCTAHIIII HA XapakTep 3MiH
HATPYTH B ENEKTPUYUHIN Mepexi: 3HUKEH-
Hsl PIBHSA T€HEPOBAHOI B MEPEXKY PEaKTHUB-
HOi TOTY>KHOCTI TPHU3BOIUTH JI0 3MEH-
IICHHS BiJIXWJICHb 1 KOJMBAaHb HANIPYTH B
MPHEIHAHINA ENEKTPUIHIA Mepexi.

[NpoananizyeMo MPHUHIIMAIIOB] 3aJIeXK-
HOCT1, KOTpI JIO3BOJIAIOTH OLIHUTH BIUIUB
pEryIIOBaHHS PEaKTHBHOI TOTY)KHOCTI B
MYHKTi TIPUEJHAHHS BITPOCIEKTPOCTAHIIT
Ha XapaxTep 3MiH HalpyTH.

[lo3HaunMO TIOBHUIA EKBiBaJICHT-
HUH Omip eIeKTPUYHOI MepekKi B IMyHKTI
CIIUIBHOTO MPUEJHAHHS, K

Z=2zV =r+jx. 2

Hnst anamizy sxicHoi kaptunu 3miH Hanpyru y [ICII mix gac excruryaTalliiHUX peXHMiB poOOTH
riOpUIHOT eNeKTPOCTaHIIT 3HEXTYEMO MOMEPEYHOI0 CKIIAJ0BOIO CIaay HAPYTH i BTpaTaMy IMOTY>KHOCTI B

TiHii enekrponepenadi. Po3risiHeMo Taki XapakTepHi PexKHMHU.
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Koegiyienm peaxmuenoi nomyscnocmi 0opiéntoe Hymo. 3TITHO 3 B3SITHUMHU IONEPEAHBO MPHUITY-
HIeHHSMH, BigHOCHI 3Mian Hanpyru y [ICIT moskemMo po3paxyBaTy 3a BUpa3oM:
Proe @

DUy »=5— (3)

HOM

ne U — HOMiHAJIbHA HAIpyTa MEepexi.

HOM

Koegiyienm peaxmuenoi nomyosicnocmi mae emuichuil xapaxmep. lle o3Hauae, 1110 BITPOEIEKTPO-
CTaHIIisl TEHEPY€E PEaKTUBHY MOTY)KHICTh Y Mepexy. To/ll BITHOCHI 3MIHH HANPYTH PO3PaXxOBYEMO SIK:
Prat X + XX
DU, » Lt Qra

2 ' (4)
U HOM

Koeghiyienm peaxmugnoi nomyowcnocmi mae iHOykmugnutl xapaxmep. Y 1bOMY PEXHMi BiTpo-

CNEKTPOCTAHIIIS CIIOKMUBAE PEAKTUBHY IMOTYXKHICTh 3 Mepexi. BiIHOCHI 3MiHM Hampyrd po3paxoByEMO

3TiZIHO 3 BUPA30M:
Prat X - XX
DUt* » [Ct QrCt y (5)

U 2
HOM

[Noka)keMO IPUHITUIIOBI OCOOIMBOCTI BIUIMBY PEryJIOBAHHS PEAKTUBHOI MOTYXXHOCTI BITPOEIEKTPO-
CTaHIli Ha piBeHb 3MIH Hampyrd B Mepexi. AHamizyroun HaBeneHi Bupasu (3)—(5), 6auumo, mo Biamo-
BiJTHUM BHOOPOM 3HAYEHHS 1 3HAKA PEAKTHBHOI MOTYXHOCT1 B KOXKHHH MOMEHT 4acy MOXKEMO MPaKTHIHO

crabinmizyBatu Hampyry. Lle cTocyeTbest i moBinbHUX (BiAXHIICHB), 1 MBUAKUX (KOMUBAHb) 3MiH HAIPYTH.
3aJ©KHO BiJ KyTa MOBHOTO OINOPY eNeKTpUYHOI Mepexi Ha miactaBi Bupasdy (5) MoxkeMo BH3HAYMTH
ONTHMAJIbHI 3MIHH PEAKTHBHOI MOTY)KHOCTI BITPOEIEKTPOCTaHIIii Juis MiHiMi3amii 3mMiH Hanpyru B TICII.
Bupas (5) monamo y Burisii

X 1 .
E(Pra@' Prac %9 ) - (6)

Ie Y — KYyT €KBIBJIGHTHOTO omnopy enekrpuanoi Mepexi y [ICII. 3Bijcu BUILUIMBAE yMOBA ONTHMAJILHOIO

X r
DU.. » P —- =
t U2 ( ree Qrct)

HOM

peryJIIOBaHHS PEaKTUBHOI MMOTYKHOCTI:
Qrat =Prat— =Prax = ()
X tgy

Amnamizyroun 3anexsocti (6) i (7), MoXkeMO CTBepIKyBaTH: IO OLNbIlEe 3HAYEHHS KyTa €KBiBa-
neHTHoro onopy enekrpuynoi mepexi y I[ICII, To MeHIe 3HaYeHHST peaKTHBHOI MOTY>KHOCTI TIOTPIOHO JUIst
MiHiMi3amii 3MiH Hanpyrd y Mepexi. [lepexmanarouu 110 yMOBY Ha KOHCTPYKIIi MOBITPSHUX IIiHIM,
OTPUMAEMO BHMOTY 3aCTOCYBAHHS ITPOBOJIIB 3 OUTBIIMMH TIepepi3amH.

Sxmio B ckmaji TiOpUAHOT eNeKTPOCTaHIlil MPaIoTh BiTpoBa TypOiHa i oTomaneni, 3MiHU Hampy-
T'Y 3aJIOKATUMYTh BiJl XapakTepy 3MiH CyMapHHX aKTHBHOI 1 pEaKTHBHOI MOTYKHOCTEH, 10 MepeaaroThes Y
Mepexy. Y 3arajJbHOMY BHUIAJKY JJISl JOBTOTPHBAIIMX YaCOBUX PO3PI3iB 3MIHHM COHSYHOI pajiallii MaroTh
TEX BHUIAJKOBHM XapakTep, sIK II€ TOKa3aHo y 6arateox aocmimkenusx [6, 7, 9]. IIpore B meBHi 100M BOHA
Ma€ IIIKOM BU3HAYEHY YacOBY 3aJIeXKHICTh. J{JIs mpHKIamy, Ha puc. 5 Moka3aHo 3MiHH HANpPYTH B MMYHKTI
CHUIBHOTO TPHEIHAHHS MM 4Yac POOOTH 000X EIEMEHTIB TiOPUIHOI EICKTPOCTAHIIlI MPOTArOM JBOX
BITPOBHX COHSYHHUX Ji0 32 THX K€ YMOB PETYJIIOBaHHS PEAKTHBHOI MOTYXKHOCTI BITPOBOI €NEKTPOCTAHIIIT i
CYTO aKTHBHOI ITOTYKHOCTi (POTOCNEKTPUIHUX MaHEeH.

BHaciziok MoBiTbHUX 3MiH aKTHBHOI TOTYKHOCTI ()OTOENEKTPUYHHUX TaHEeNeH y COHSYHUN JeHHUH
Mepiofl, KOJU COHsIYHA pajiallis 30UIbIIYETHCSA, a MOTIM 3MEHINYEThCSA 3 IUIMHOM dYacy, 1 BIICYTHICTIO
TeHEpyBaHHS HUMHU PEAKTHBHOI MOTYXHOCTI, Ha 3MIHM HAINlPyTH, CIPHYMHEH]I POOOTOI0 BITpOreHepaTopa,
HAKJIaJa€ThCsl TMOBUTFHO 3MiHHA CKIaaoBa. OCKUIBKH PETYITIOBaHHS PEAKTHBHOI TOTY)KHOCTI BIiTPOBOI
CNIEKTPOCTaHINl BU3HAYAETHCS BHHATKOBO PEKUMOM 1i poOOTH, TO HEMOXIJIMBO BIUIMBATA Ha 3MIiHH
HaTpYTH, sIKi BHOCATHCS POOOTOI0 (DOTOETEKTPUYHOIO TreHepaTopa. SIKIIo X B CTPYKTYpi TriOpHIHOT
SNEKTPOCTaHIII MOKHA OpraHi3yBaTH HE3aJICGKHE PEryJlIOBaHHS PEaKTUBHOI MOTY)KHOCTI, TO Taki 3MiHH
HaTpyry MOXKHA MiHIMI3yBaTH.
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Posrisimaroun mUTaHHS 3aCTOCYBaHHS aKyMyJsiTOpa €Heprii B cxemi TiOpHIHOT eNeKTpOCTaHIIil
MIKpOMEpEKi, TMPHEAHAHOI [0 3araJbHOi EIeKTPOSHEPreTHYHOI CHUCTEMH, HacaMmIepel] aHai3yIoTh
eKOHOMI4HI KpuTepii. [IpoTe NMpakTHYHHUI iHTEpEeC CTAaHOBHUTh TAKOXK aHalli3 BIUIMBY HOro poOOTH Ha
XapakTep 3MiH Hanpyrd. PoboTy y3araibHEHOro akyMyisTopa B CKIIaJi TiOpHIHOI eNeKTPOCTaHIiT MOXHA
OIUCATH TAKHMH CITiBBiJHOIICHHSIMHU:

E(t) = Eat- D~ n) +[(Pspc(t) + Poyy (1) - Pre()DtIh; ©
Eamin £ EA(t) £ Epmax »
ne EA(t) 1 EA(t- 1) — 3apsan eneprii akymynsropa B 4wac t i (t-1); Eamin s Eamax — MaKcuManbHO i
MiHIMaJIbHO JOMYCTUMHUH 3apsn akymynsropa (kBrron); Pro(t) — moroune 3Ha4eHHS MHOTYXHOCTI
reHepoBaHOl MOTY)XHOCTI TiOpuaHoi cranmii; Dt =t- (f- 1) — kpok ycepeaHEHHs MOTYXHOCT; N —
HIBUKICTh cCaMOpo3psy 3a yac At; h  —koedimieHT KOPUCHOT [il.
Ha puc. 6 naBeneno npukian 3mid Hanpyru y IICII, konu B ckiaai TiOpUIHOI €IEKTPOCTaHIIIT
MPAIIOIOTh BITpOBa TypOiHa, POTOCTEKTPUYHI TTAHEII 1 aKyMYJIATOp SHeprii.
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2- nanpyea 3a ymosu |tq ¢| = 0,17 (indyxyitinui)

Puc. 5. 3minu nanpyeu 6 nynkmi cninbHo2o npuecOHanHs Puc. 6. 3minu nanpyeu 6 nynkmi cniibHo20 RPUEOHaHH s
3a yMo8U pobomu 6impo6o2o ma omoeneKmpuiHo2o 3a yMo8U pobomu 6impo6o2o ma omoeneKmpuiHo2o
2eHepamopie 2eHepamopie i aKkymyasamopa

3MiHH TIOTY)KHOCTEH BITPOBOI €INEKTPOCTAHIIT 1 OTOCNEKTPUYHUX MaHeNeld BiOyBaeThCs 3TiAHO 3
MOTIEPEHIM aliTOPUTMOM, a 3apsijl aKyMyjsaTopa BMHKA€ThCS 32 YMOBH, KOJM HAcTae JUCIIETYEPChKE
0o0MeXeHHsI CyMapHOi reHepoBaHol akTHBHOI moTy>kHOocTi Ha piBHI 800 kBt. Konwm x cymapHa motyxHicTh
BITPOBOI €JICKTPOCTaHIIi 1 (QoTornaHenell crae MEHIIOK BiJ 1€l BEIWYMHM, aKymyiasTop “momae”
MOTYXHICTB JI0 CyMapHOTO TeHEpYBaHHSI 3aJICXKHO BiJl piBHS 3apsiy.
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BuchHoeku

Y po0oTi 3a1fiCHEHO MOJIENIbHI JOCTIIKEHHS PEXUMIB POOOTH TiOpUIHOT €ISKTPOCTaHIIl, CKIaaeHOol
3 BITPO- 1 (DOTOENEKTPUIHOr'0 TEHEPATOPIB, a TAKOXK y3arallbHEHOro akyMmyisitopa. [IpoananizoBaHO BIUIHB
CIOCcO0y peryoBaHHsI PEaKTHBHOI MOTYKHOCT1 BITPOT€HEpATOPIB HA XapakTep 3MiH HAPYTH B JIOKaJIbHIH
eNeKTpUUHIA Mepexi (Mikpomepexi). ITokasaHo, 1110 Y JOKAIbHUX €IEKTPUYHUX MEpeKax 3MiHM aKTHBHOI
MOTY>KHOCT1 BITPOBHUX 1 COHSYHMX €IEKTPOCTAHIIIH, 110 CIIPUYMHIOIOTHCS KIIMAaTHUHUMHU 3MiHAMH TTOTOJTH,
MOXYTh BUKJIMKATH ICTOTHI 3MiHM Hampyrd y MyHKTax MPUEIHAHHS CHOKHBadiB, PiBEHb SKHX iCTOTHO
3aJIeKHUTh BiJl CIOCOOY pETYINIOBaHHS PEAKTHBHOI MOTYXKHOCT1 elekTpocTaHiii. ToMy mig yac mpoekTy-
BaHHS 1 BUOOpY OONagHAaHHS BiJJHOBIIIOBAJIBHUX JDKEPET ENEKTPOEHEPril sl JIOKaTbHHUX eNEeKTPUIHUX
MepeX IOBUHHI OpaTUCst 10 yBaru 0COOIMBOCTI pEryatoBaHHs X peaKTUBHOI OTYKHOCTI.
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