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AHOTAILIA

Bbenepak $1.C. OnTtumizaiis nepeTikaHb PEaKTUBHOI MOTYKHOCTI B CHUCTEMax
CJIEKTPOIIOCTAYaHHS ~ TMPOMMCIOBUX  MIANPUEMCTB 3  ypaxyBaHHSAM  SIKOCTI
enekTpoeHeprii. — KpamdikaiiiiHa HaykoBa mpars Ha paBax pyKOMHCY.

Hucepraiisi Ha 3100yTTS HAYKOBOIO CTYINEHS KaHAWJATa TEXHIYHUX HAyK
(moxtopa dinmocodii) 3a crmemianbHicTIO 05.14.02 «Enexktpuuni craHiii, Mepexi i
cucreMu». — HarlloHanpbHUI TEXHIYHUI YHIBEpCUTET «XapKiBCHbKUIN MOJITEXHIYHUIN
1HCTUTYT», XapKiB, 2017.

VY nucepTatiiiHii poOOTI PO3pOOIEHO METOJ PO3PaXyHKY (PaKTUUYHHUX 3HAYEHb
NEPETIKaHb PEAKTUBHOI IMOTYKHOCTI B CHCTEMI €JIEKTPONOCTayaHHS MPOMUCIOBHUX
HOIOPUEMCTB 3 PI3HOXapakTEPHUM  HABAHTAXKEHHSIM  IUISXOM  3aCTOCYBaHHS
iH(opMaIiitHOT 6a3u aBTOMaTU30BaHUX CHUCTEM OOJIIKY €JIEKTPOEHEPrii B yMOBaX, KOJIH
Mexa OallaHCOBOT HAJEKHOCTI 3HAXOJMTHCS HA CTOPOHI BHINOI HANPYTH CHIIOBUX
TpaHchOpPMAaTOPIB, a PO3PAXYHKOBI MPHIIATU OOIIKY BCTAHOBJIEHI HA CTOPOHI HUXKYOI
HanpyTu. JloBeieHo, 1110 pealibHI 3HaUYCHHsI BTPAT €HEPrii B CUJIOBUX TpaHCcpopMaTopax
3aJeXaTh BIJl XapakTepy HaBaHTaKEHHSA. YJIOCKOHAJIEHO METOJ PO3PaxyHKY
YCTaJICHOTO PEXUMY pPOOOTH KOHIEHCATOPHOI YCTAaHOBKH MPH HAsSBHOCTI JKEPEN
BUIIUX TAPMOHIK IIJITXOM BU3HAYEHHS PE30HAHCHOI YaCTOTH Ta MOOYIOBU 3aJI€KHOCTI
MOJIYJIIO IMIENAaHCy BiJi HOMEpa BHWINOI TapMOHIKM B MEpexXi sl 3armoOiraHHs
PE30HAHCY CTPYMIB Ha HEMapHUX BUIIUX TapMoHikax, kpaTtHux 50 I'm. Busnauena
KUIBKICTh TPAIIOIOYUX ACHHXPOHHUX €JIEKTPOJABUTYHIB B TPYIl OJHOTUITHUX B PEKUMI
peabHOrO0 4Yacy, IO HEOOXIAHO ISl CKJIaJaHHS CXEMH 3aMIIICHHS MEpexi Ta
MPOBENICHHS MOJANBIINX PO3PAXYHKIB HECUHYCOIIAIbHOTO PEKUMY pOOOTH MEPEXKI.

Po3po6iieno 3acobu 1 3aX0AH, 1110 BUKJIIOYAIOTh BUHUKHEHHS! PE30HAHCHUX SIBUIL]
B CHUCTEMI €JIEKTPOIOCTAaYaHHs, /i€ € Mpalloloyl KOHJAECHCATOPHI YCTAHOBKH, ITiJ 4Yac
NyCKy HENIHIMHOTO  HAaBaHTAXKEHHS.  YIOCKOHAJIEHO  METOJIMKY  IPOBEACHHSA
CTATUCTUYHOTO aHaNi3y JaHUX aKTHMBHUX 1 PEAKTUBHUX €JICKTPUYHUX HABAHTAXKCHb B
YaCTHHI BU3HAYEHHS] YMOB OTPUMAaHHS IHTEPBAJIiB CTAllIOHAPHOCTI 1 opraHizaiiii podoTu

aHaII3y JIaHUX B PEKUMI peaJbHOTO Yacy.



HaykoBa HOBH3HA OTPMMAHMX Pe3YJbTATIB MMOJISITAE B TAKOMY:
- BIlepIe po3podieHo meroA po3paxyHky nepetikanb PIT y CEII 3 pizHoxapaktepHum
HABAHTAKEHHSAM TMPH BIACYTHOCTI 30Iry HOMIHQJIBHOI HAmpyrd Ha MeEXi OalaHcoBOl
HaJEXKHOCTI Ta MICUAX BCTAHOBJICHHS MNpUIaAiB oOOJIKy, SKHM TIPYHTYEThCS Ha
BHU3HAYCHHI BIJHOCHUX N- XBUJIMHHUX 3HAYEHb AKTUBHOI Ta PEAKTUBHOI MOTYXHOCTI;
- OTpUMaB MOJAJBIINN PO3BUTOK METOJI PO3PAXYHKY pexumMy podotu mepexi 3 KV,
HiAKIIOYEHOT TapajelbHO  aKTHBHO-1HAYKTHBHOMY HABAaHTAXCHHIO MPU HASBHOCTI
mxepen B, sikuii mossirae B BU3HAYEHH1 IMIIEIAHCY Ta PE30HAHCHOI YaCTOTH B PEXKUMI
peabHOTO Yacy;
- YIOCKOHAJ€HO METOJ BH3HAYCHHS EKBIBAJICHTHOTO 1HAYKTUBHOTO  OIOPY
ACMHXPOHHUX €NEeKTPOABUTYHIB (A/]) B pexXuMi peaibHOTO 4Yacy 3a paxyHOK OOpOOKH
JTAHUX CHUCTEM OOJIIKY eJEeKTPOCHEeprii;
- OTpUMaB TMOJANBIIUNA PO3BUTOK METOJ[ MPOBEACHHS CTATUCTHYHOIO aHaJi3y
CJIEKTPUYHUX HABAHTAXXCHBb B PEXKHUMI pPEaTbHOIO 4acy, sIKuid 0a3yeTbcsi Ha BU3HAYCHH1
YMOB OJIEp>KaHHS iX IHT€pPBaJIiB CTALlIOHAPHOCTI.

I[IpakTuyHe 3HAYEeHHS OTPUMAHUX Pe3YyJbTATIB TOJATAE Y IiJIBUILICHHI
eHeproe@ekTuBHOCTI poboTH mpucTpoiB komreHcarii PII Ta po3poOui 3axomiB 3
yHuKaHHs pe3oHaHcHUX sBulll y CEII 3 koMneHCyrouuMy IpUCTposIMU Harnpyrow 10
(6) kB. Po3pobnena Meroanka po3paxyHky nepetikanb PII juist Bunaaky BiicyTHOCTI
Hafpyru Ha MexXl OaJlaHCOBOI HAJEXKHOCTI Ta MICHAX MIIKIIOYEHHS TMpUIadiB
PO3PaxXyHKOBOTO OOJIIKY €JIeKTPOCHEPrii BUKOPUCTaHA JJisi CTBOPEHHS MPOTPaMU y
cxiani ACKOE ITAT «A30T» (M. Uepkacu), sika 3actocoByeThest 3 2007 poky st
KoMepliiiHux po3paxyHkiB 3a mneperikands PII mix TIAT «A30T» ta IIAT
«Yepkacuobnenepro» (M. Yepkacu). YIockoHajieHa B JHWCEpTallidHIM POOOTI
MOCJIIJIOBHICTh CTaTUCTUYHOTO aHamizy AaHux EH 3acTocoByeTbcsi mpu BHKOHAHHI
IPOEKTIB PEKOHCTPYKIIT MPOMHUCIOBUX MIAIPUEMCTB MPOEKTHUM iHCTUTYTOM TOB
«IIpomenexrponpoext» (M. KuiB). PesynpraTtu mucepTtariiitnoi poOoTH BUKOPUCTaHI
JUIS pO3pOOKH CIEHIAIbHOTO MPOTrpaMHOro 3abe3nedeHHs, 1o 3actocoByeThess TOB
«TECCA» ™. XapkiB m1pu TpoOBeACHHI OOCTEXKEHHS  EJIEKTPONpUMaUiB

IMPOMHUCIIOBHUX Hi}IHpI/ICMCTB.
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ABSTRACT

Bederak Ya.S. Optimization of reactive power flows in power supply systems
of industrial enterprises taking into account the quality of electricity. — Manuscript.

The thesis is for obtaining scientific degree candidate of technical sciences
in specialty 05.14.02 - Electrical power stations, networks and systems. National
Technical University of Ukraine "Kharkov Polytechnic Institute”, Kharkov, 2017.

The method of calculating the actual values of reactive power flows in
power systems of industrial enterprises with varied load was developed in the thesis.
This was done by applying the database of automated accounting systems of electric
power under conditions, when the balance limit is on the side of high voltage of
power transformers and computational metering devices are installed on the side of
low voltage. Criteria of reactive power flows optimization for each reactive power
source and their combinations were developed.

The method of calculating the established operating mode of capacitor
bank with the source of higher harmonics was improved by determination the
resonant frequency and creation dependence of the impedance absolute value on the
number of higher harmonics in the network in order to prevent resonance of currents
at higher odd harmonics that are multiples of 50 Hz. The number of working
asynchronous electric motors in the group of the same type in real time was
determined.

Tools and actions which exclude resonance emergence in the power supply
system, with working capacitor banks during the startup regime of nonlinear load
were developed.

Keywords: power supply systems, electric power quality, reactive power,

high harmonic, capacitor banks.



PO3JIJI 1. AHami3 IiCHyW4YMX MeTOAIB PpO3pPaxyHKy IiepeTikaHb

PEAKTHBHOI MOTYKHOCTi 3 YPAXYBAHHSAM SIKOCTi €JI€KTPOEHEPril...........

1.1.
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1.4

AHani3 CTPYKTYpH CUCTEM €JIEKTPOIIOCTaYaHHSI
(63000737 0: R 1) : J50 TP
OcCHOBH1 3aBllaHHA, M0 MOTPEeOYIOTh BHUPIMICHHS Y CHCTEMax
€JIEKTPOIIOCTAYAHHS 31 CKJIATHOK CTPYKTYPORO.. . .eeneeaneeenaeannnnnn.
AHamni3  JIOCTOBIPHOCTI  PO3PaxyHKy IEpETIKaHb  PEaKTUBHOI
MOTYXXHOCTI TIpH PO30DKHOCTI HOMIHAJIBHUX HANpPyr Ha MEXi
OaJIaHCOBOT HAJIEXKHOCTI Ta MICHAX TMIJIMKHEHHS TIPHJIAJIIB
PO3PAXYHKOBOTO OOJTIKY ..\ vt eutttennteeereteeeeteeeaneeaineeeaineeennnenns
3aXUCT KOHJICHCATOPHUX YCTAHOBOK BiJ PE30HAHCHUX SBHUII IPHU
HAsIBHOCTI B MEPEXKI1 IPKEPEN BUIIMX TAPMOHIK. . .evuveeneeniennannn..
[HdopmarriiiHe 3a0e3neueHHs PO3paxyHKYy MepeTiKaHb PEaKTUBHOI
MNOTYXHOCTI Ta PEXHUMIB pPOOOTHM KOHJEHCATOPHUX YCTAHOBOK B
CHCTEMaXx €JIEKTPOIOCTauYaHHs 31 CKJIAHOI CTPYKTYPOIO............

OOpoOka JaHUX, OTPUMAHUX AaBTOMATU30BAaHUMHU CHUCTEMaMU
KOHTPOJTIO Ta OOJTIKY €IEKTPOCHEPTIT. . uvvnereeenrieeeannieeannnennnnns

OnepaTuBHE MPOTHO3YBAaHHSI, BITHOBJICHHS Ta Bepudikaiis JaHUX
aBTOMATU30BAHUX CUCTEM OOJIKY €JEKTPOCHEPT Tl . \vueeeeennennnnns
VY3aranpHeHHs1 pe3ynbTariB aHamizy. OOrpyHTYBaHHS HaNpsSIMKIB
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PO3AIJI 2. YjaockoHaleHHsI METOAY PO3PAaXyHKY MNepeTiKaHb

PEAKTHBHOI MOTYKHOCTI 3 YPAXYBAHHSAM SIKOCTI €JIEKTPOCHEPITil...........

2.1

OCHOBHI TIOJIO)KEHHSI METOJY PO3PAXyHKY IEpeTiKaHb PEaKTHUBHOI
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