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KOMIIEHCAIISI PEAKTUBHOI IOTYKHOCTI B MEPEJKAX
3 IEPIOJJMYHUM HECHUHY COITHUM CTPYMOM

3anpononosano nioxio Ons 0OYUCAEHHS PeaKmueHOi NOMYNCHOCMI Ma [HWUX Napamempie, SKi
Xapaxmepusyloms SIKICIb KOMHEHCayii peakmugHoi NOMYyNCHOCHI 8 AGMOMAMUYHUX KOHOEHCATOPHUX
YCmanoeKkax. Yeazy 3ocepedsceno na mepedicax 3 nepioOudHUM HECUHYCOTOHUM CIPYMOM.

IMocTanoBka npo6iaemu. BHAcCTiIOK 3pOCTaHHs KiBKOCTI HETiHIHHUX HaBaHTa)KeHb, KOTPI CHPUYUHSIOTH
MOSIBY BUINMX TapMOHIK, YCKJIAJHIOETHCS PO3PAaXyHOK PEaKTUBHOI IMOTY)KHOCTi, a TaKoX 1 cam mporec ii
KOMITEHCAIT1.

[MuranHio ineHTUdIKALIT Ta PO3PaxXyHKY PEAKTHBHOI MOTYKHOCTI IIPH HECUHYCOITHUX HArpyrax i cTpymax
MIPUCBSIYEHO POOOTH YKpaiHCHKHUX HayKoBLIB [1-3], mpoTe eTMHOT METOMUKY TaK i HE 3aIPOIOHOBAHO, OCOOIUBO
3 KOMIIEHCAllii peakTHBHOI MOTYKHOCTI ISl BUIQ/IKiB, KOJIM CTPYM € TIEPiOJHYHAM HECHHYCOiTHUM.

VY €Bpori npoxosTh KOHPEPEHIIT 3 IIbOro MUTAHHS 1 BXKe IPUHHATI CTaHIapTH. Y HAC TOKH IO — Hi.

AHaJi3 JiTepaTypHHX [Kepes Ta OCTAHHIX AOCHiIKeHb. Y KOJax 3MIHHOIO CHHYCOIIHOTO CTPpyMY
BUKOHYETbHCS CITiBBIJHOLIICHHSL:

2 2 2
P +0’ =87, (1)
nie P — akTUBHA TOTYXHICTh, BT; O — peakTHBHa MOTYXHICTh, BAp; S — moBHa notyxHicTh, BA.
VY cBoOO 4Yepry akTHBHA Ta PEaKTHBHA MOTYXXHOCTI 3aIMCYIOTHCS TAKUM YHHOM:

P=Ulcoso, @)

QO=Ulsing, 3)
ne U — nitoue 3Ha4eHHs Hanpyry, B; [ — nitode 3Ha4YeHHs CTpyMy, A; ¢ — 3CyB (a3 MiXK HaNpyrow i CTpyMoM,
pan.

@DakTUYHO B KOJIaX 3 JIOBUIBHUMH MEPIOANYHUME CHUTHAIAMH aKTHBHY TIOTYXXHICTh BU3HAUAIOTh SIK CEPETHE
3HAYEHHs TIOTY>KHOCTI 32 TIepioJ:

T
P= % { p)dt (4)

ne p(f) — yHKIISE MUTTEBOT MMOTY)KHOCTI.
AJle y KoJlaX HECHHYCOITHOTO CTPyMY CIiBBiaHONIEHHS (1) He BUKOHYETHCS, OCKITEKH S *>pPy Q2 .

Jus Toro, mo0 3B’S3aTH aKTUBHY, PEAKTHBHY 1 TOBHY IIOTY)KHOCTi, BBOJSTH IIOHATTSI IOTYXKHOCTI
CHOTBOpEHHS 7, 3 ypaxyBaHHSIM SKOi ITOBHA ITOTYXXHICTh 3aITUCYETHCS TAKMM YHHOM:

P*+Q*+T*=5". 5)
JI71st maHuX KiJT aKkTHBHY MOTY>KHICTh BU3HAYAIOTh 3a (hopMyInoro (4) abo:
P=>P, ©6)
k=0

ne P, — akruBHa mOTYXHICTB k-1 rapMoHiKkH, BT.

AHaJ'IOl"i‘IHO 3aany€TLc;1 peaKTI/IBHa HOTy)KHiCTI)Z
o0
0=>.0,. (7)
k=0

nie Qk — peaKTUBHA HOTYXHICTh k-1 rapMoHiku, BAp.

[ToBHa MOTYXHICTH AJIS KIJT HECUHYCOIZTHOTO CTPYMY BHU3HAYa€ThCs Uepe3 Jit0vi 3HAUeHHS HANPYyTH 1
CTPYMY aHAJIOTI4HO, SIK 1 ISl KJT CHHYCOIIHOT'O:

§S=UI, (®)

MIPOTE IOl 3HAYCHHS B JaHUX KOJaX OOUUCITIOIOTHCS HE TaK, SIK B KOJaX CHHYCOITHOI'O CTPYMY, a 3a BUpa3aMu:
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U=.[>U;, ©)
k=0

1= D17, (10)
k=0

ne U, — nitoue sHaueHHst Hanpyru k-i rapmoniku, B; 1, — nitoue sHaueHHs cTpyMy A-i rapMoHiku, A.

OcTaHHIM YacOM HayKOBIll JUCKYTYIOTh IOJO IOHSTTS IOTY>KHOCTI CITOTBOpeHHs. Jleski 3 HayKOBIIiB
JIOBOJISITH, IO MTOTYXHICTh CIIOTBOPEHHS — Pi3HOBH] peakTuBHOI [3]. Ha nymky aBTopa, y [4] monane HaiOimbIn
BIpOTiJJHE TIyMaueHHs JAHOI MOTYKHOCTi. ITOsICHIOETBCS, IO € € CYTO pO3paxyHKOBa BeIWYMHA, SIKa
BBOJMTHCS JUISI OIIIHKK HEBIAMOBITHOCTEH Y OpMax KpUBUX HATPYTH i CTPYMY.

[TpuunHa 11bOMY — BiZICYTHICTH NEIKHX TAPMOHIYHUX CKJIAJIOBUX CTPYMY 1 MPUCYTHICTH iX B Hampysi, i, 5K
HACJI/IOK, BiZICYTHI} BHECOK LIUX TapMOHIK Y PEaKTUBHY Ta aKTUBHY ITOTYXXHOCTI, X04a y JAIF0OYHX 3HAYCHHSX VIS
MiJpaxyHKy MOBHOI MMOTY>KHOCTI ITi CKJIAZIOBI €, 1110 UTIOCTPYIOTH hopmyiu (9), (10).

OTKe caM pO3paxyHOK ITIOBHOI MOTYXKHOCTI B KOJIaX HECHHYCOIJHOIO CTPYMY, Ha JIIyMKYy aBTOpa, €, M’SIKO
KaXyuu, HaOmwkeHuM. Lle 1me pas miaTBepKyoTh Hocaian B [3], 0co0IMBO HAHOUIBII “SICKpaBi” TI BHITAIKH,
KOJI ITOTYXHICTh CIOTBOPEHHsS (DIKCyeThbCs Ha aKTUBHOMY HaBaHTakeHHI. Came TOMY MOXKHa 3pOOHTH
BHCHOBOK, IO ICHYIOYi PErYyISTOPH JJIsi aBTOMAaTUYHHX KOHJEHCATOpHHX YycTaHOBOK (AKY) He 3aBxan
OINITHUMAJBHO IIPALIOIOTh 1 MPaBHIBHO OOPaXOBYIOTh MapameTpy KOMIIEHCAIlll PeaKTHBHOI MOTYXHOCTI, KOTpi
MOTPiOHO BUPAaXOBYBATH 0€3 YUacTl Y po3paxyHKax MOTYKHOCTI CIIOTBOPEHHsI, TOOTO 1 0€3 MOBHOI MOTY>KHOCTI.

MeTta pob0TH — 3aIPOITOHYBATH BapiaHT MaTeMAaTHYHOI MOZEHI Ui OOYHMCIICHHS PEaKTUBHOI MOTYXXHOCTI
Ta IHIIMX MMOKa3HUKIB perymsatopom AKY.

Buknanennsi ocHoBHOro martepiany. s moyatky moTpiOHI TEXHIUHI MOKa3HUKH, 3 KOTPHUX Oyze BHIHO,
aHaJTI3yBaTH JIMII NIEpITy TapMOHIKY (KIIaCHYHUI BapiaHT), YM AEKijdbKa (BHACIIIOK 3HAYHOI YaCTKH PEaKTUBHOI
MOTY)KHOCTI BiJ] BUIMX T'apMOHIK). Bi3bMeM MOKM IO TUIBKU AJIsl Teopii ApYruil BapiaHT, KOJIH IOTPiOHO
aHaJIi3yBaTH CKIHYEHHY KUJIbKiCTh TAPMOHIK.

Onpasy ciifl BiAMIiTHTH, 10 BUKOPUCTaHHs KoedillieHTa MOTY)KHOCTI y = — € HEKOPEKTHUM Y€pE3 BILIUB
S

TIOTY KHOCTI CIIOTBOPEHHSI HA PO3PAXYHKH.

Tenep ans mpukiIaay IpPOAHATI3yeEMO MPAKTHYHY Pealizallilo KOMIICHCAIll PEaKTUBHOI IMOTY)KHOCTI B
Mepexax, Y SKUX NPUCYTHI BUILI TAPMOHIKH.

Kongnencaropni ycranoBku Ty KPM i YKPM kommnanii ETK «/lxoynb» B Mepexax HECHHYCOIIHOTO
MEPIOAMYHOTO CTPYMY KOMIUIEKTYIOTHCSl (UIBTpaMHM BHIIMX TapMOHIK JUIs 30UIBIIEHHS EeKCILTyaTalliiHOro
CTPOKY JJaHUX YCTaHOBOK. L{e MOSCHIOEThCS THM, 1110 KOHIEHCATOPH IIBUIKO BUXOSATD 3 JIay IIPH MOSIBI BUIIUX
rapMOHiYHHX CcKiafoBuX. Taki YCTaHOBKHM Ha3uMBaloTh (inbTpoxomnencyrounmu (PKY). Ix dynkmis —
KOMITEHCAIlisl PEaKTHBHOI MOTY)KHOCTI BiJl IEPIIOT rapMOHIKH.

3 NpakTHYHOrO JOCBiJy BHPOOHHKIB KOHIEHCATOPHHX YCTAaHOBOK MOXKHA 3pOOHMTH BHUCHOBOK, IO IS
KOMITIEHcaIlii BCi€i peakTHBHOI MOTYXHOCTI mNOTpiOHI Takoxk DKV, mnpuyomy KoMIMeHcalliss NOBUHHA
BHUKOHYBaTHCh KOHKPETHO IT0 KOXHIl TAPMOHIIII.

Toni, 3a ananoriero 10 (1), Wis k-1 rapMOHIYHOT CKJIaI0BOI MOYKHA 3alUCATH:

BI+0; =8} (11)
Binnosigso P i O, :

b, =U I, cosg,, (12)

O, =U, I smng,. (13)

OTxe Oyzie TOUUTBHIM BUKOPUCTAaHHs Koe(illieHTa MOTYXHOCTI ISt k-1 TapMOHIKH:

b
cCosQ, =—. (14)
Sy
Takox BiMITHMO, III0 BUKOPHUCTaHHs Koe(illieHTa pEeaKTHBHOI MOTY)KHOCTI OyJe KOPEeKTHUM SIK Juisi k-1
TapMOHIKH:

tgo - (15)
k Qk ?

Tax 1 Uil CyMapHUX aKTUBHOI Ta PEAKTUBHOI IIOTYXKHOCTEH:
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%Q :E. (16)

OpHoniHiNHY enekTpuuHy cxemy TunoBux @KV mnokaszano Ha puc. 1:

Baid A4, B, [, N |-
.-'_-"

\

£

Puc. 1. Oononinivina cxema munosux @KY
@BY — ginemp suwgux wacmom

Tomy onHoOmniHIIHA cXeMa yCTaHOBKH ISl KOMITEHCAIIIT BCi€l peaKTHBHOI MOTY)KHOCTI 110 KOXHIil TapMOHIII
(YKPII), nanpukian go 4-i Oyae Bipi3HATHUCH Bil cXeMH pUc. | TUM, IO HAa KOKHY TaPMOHIKY BHIUISETHCS
@OKY (puc. 2):

gaid A, B [, N
—

\

4 e Y

Puc. 2. Oononinivina cxema YKPIT
C® — cmyeosutl ghinomp

BucnoBku. YKPII noBuHHa ckiagaTuch i3 nekinbkox @KV, KUTBKICT SIKUX TOPIBHIOE KiTBKOCTI TaApMOHIK,
IO pO3riIsiaoThes. Ha BBOJI yCTaHOBKH, IO KOMIIEHCYE PEaKTUBHY MOTYXKHICTh Bif 1-i TapMOHIKH, TOBUHEH
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OyTu QiIbTP BUIIMX YACTOT, HA BBOJIAX YCIX 1HIIMX — CMYTOBi (iJbTPH, SKi HPOMYCKAIOTh CUTHAIN Jialla30HYy
vactor 2 f T Af ,3f £Af ir. ., nef—yacrora 1-i rapMOHiKH (B 1aHOMY BUTIA/IKy IPOMHCIIOBA).

JITEPATYPA:

1. Caenxko [HO.JI PeakTuBHa TIOTYXKHICTH B CHUCT€Max eJEKTPONOCTa4YaHHsS 3 HENiHIHHUMHU
HaBaHTa)XEHHsAMH: ABTOped. IuC. ... JOKT. TexH. Hayk / [Ipua3oBChKWil JepKaBHUH TEXHIYHUI
yHiBepcureT. — Mapiynomns, 2003. — 42 c.

2. banamemos A.B., Xamunos 3.J[., Hcaesa T.M. OO0 omnpeneneHHMHn pEaKTUBHOH MOIIHOCTH MpPHU
HECHHYCOMAANBHBIX pexxumax // [Ipodnemst sHepreTuxu. — 2005. — Ne 1.

3. Conomuax O.B., Inaov 1.B. TIpobneMu po3paxyHKy Ta KOMITCHCALIT PEAKTUBHOI MOTY>KHOCTI B MEpeXax 3
HECHHYCOiIHMM (HENiHIMHUM) HaBaHTa)keHHsaM: HaykoBa crarrs / IBano-®pankiBchkuii HaryioHanpHuiA
TeXHIYHU# yHiBepcuTeT HaTH 1 razy. — IBano-®pankiscbk, 2008.

4. Kapeononosa H.II. Teopis enekTpudHUX Ta MarHiTHUX Kija. Kypc nmekiiii: HaBuanbHuil mociOHUK Jist
CTYJICHTIB BHIIIMX HaBYAJIbHUX 3aKnaiB. — XKuromup: KTV, 2003. — 474 c.

FHIJ'HLILKI/IVI Bitami#i BacunboBud — KaHAMZAT TEXHIYHMX HAyK, IOICHT, 3aBigyBau Kadeapu
aBTOMATH30BAHOTO YIPABIiHHA B TEXHIYHMX cHCTeMax  JKHTOMHUPCHKOrO JEP)KaBHOI'O TEXHOJOTIYHOIO
YHIBEpCHTETY.

Hayxkogi inTepecu:

— mudpoBa 006poOKa CUrHaIIB;

— inopmariiiHi cucremu;

— MIKpOIPOIIECOPHI ITPUCTPOI B €Hepro30epekeHHi.

Ten.: 8(0412)37-84-82.

E-mail: gnil@ztu.edu.ua

MOJIIIYK Onekcannp AHaTONIHOBUY — criemiaiicT Kadenpyu eNeKTPOHHUX amapartiB JKuToMupchKOro
JIep>KaBHOT'O TEXHOJIOTIYHOTO YHIBEPCUTETY.
Hayxkogi inTepecu:
— MIKpOIPOIIECOPHI ITPUCTPOI B €Hepro30epekeHHi.
Ionano 20.08.2009

31



BICHUK XKIATY Ne 2 (49) Texniuni nayxu

KoMnieHcaniss peakTHBHOI OTYKHOCTI B MepeKax 3 NepiofnYHIM HeCHHYCOITHMM CTPYMOM.

3anpornoHoBaHO MiAXiZ s OOYHCIEHHS pPEaKTHBHOI TOTY)KHOCTI Ta IHINMX MapaMeTpiB, sKi
XapaKTepU3ylOTh SIKICTh KOMIEHCalii peakTHBHOI MOTY)KHOCTI B aBTOMaTHYHUX KOHACHCATOPHHUX YCTAaHOBKAX.
VYBary 30cepekeHo Ha MepeKax 3 MepioJUYHIM HECHHYCOi THUM CTPYMOM.

KOMHeHCﬂHHﬂ peaKTHBHOﬁ MOIIMHOCTHU B CETHAX C NICPUOAUIECCKUM HECMHYCOMAAIBHBIM TOKOM.

Hpez[,nomeH noaxona s BBIYHCICHUA peaKTHBHOﬁ MOHIIHOCTH MW JApYTUX IapaME€TpOB, KOTOPLIC
XapaKTCPpU3yroT KadCeCTBO KOMIICHCAIIUU peaKTHBHOﬁ MOHOIHOCTH B AaBTOMATHYCCKUX KOHACHCATOPHBIX
yCTaHOBKax. Baumanue COCPCAOTOUCHO Ha CETAX C NIEPUOANICCKUM HECUHYCONJAIbHBIM TOKOM.

Indemnification of reactive power in networks with a periodic current not sine-wave.

The approach for calculation of reactive power and other parameters describing quality of indemnification
of reactive power in automatic capacitor installations is offered. The attention is concentrated on networks with a
periodic current not sine-wave.
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