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BinHMIBKWI HA[IOHATHPHAN TEXHIYHUNA YHIBEPCUTET

Anomauisn
Ananizyemoca 3a0aua nioguyeHHs a0eK8amHoOCMi GUSHAYEHH 8Mpam eeKmpoeHepeli 8 YMo8ax HU3bKOI KO-

cmi inghopmayitino2o 3abe3neyeHHs po3nooilbHUX eleKmpudHux mepedic. Ilokasano, wjo HedockoHaricms ingopmayiti-
HO-8UMIDIOBATLHUX CUCTEM, OUHAMIYHICMb CXeM MPAHCHOPMYBAHHS eleKmpOoeHepeii, a maKodc 6naue po3ocepeodice-
HUX Odicepell elekmpoeHnepeii yCKIaoHIoomy po36 sA3aHHs 3a0a4i. 3anponoH08aHO 800CKOHALEHHSL MEMOOY GU3HAYECHHS
8mMpam, wjo Noaseac y napaieibHoMy 00UUCIeHH] OANAHCOBUX MA PO3PAXYHKOBUX 6MPAM, UKOPUCMOBYIOUU GUMIDSIHI
ma munosi epapixu Haeanmaicenuss ma 2enepysanus. Ilokazano moocaugicms niosuUueHHs. A0eK8AMHOCMI Pe3yibmd-
mig 0711 000X PO3PAXYHKIB.

Knrouosi cnosa: po3nodinbhi elekmpudni Mepesici, po30cepeddicene 2eHepySanHts, Mpamu eieKkmpoeHepeii, munosi
epagixu HasaHmadxgceHHs, Munogi epagiKu ceHepy8anHs

Abstract

The problem of increasing the adequacy of determining electricity losses in the conditions of low quality of infor-
mation support of distribution electric girds is analyzed. It is shown that the imperfection of information and metering
systems, the dynamism of electricity transportation schemes, as well as the impact of dispersed power sources compli-
cate the solution. It is proposed to improve the method of determining losses, which consists in the parallel calculation
of balance and estimated losses, using measured and typical graphs of load and generation. The possibility of increas-
ing the adequacy of the results for both calculations is shown.

Keywords: electrical distribution networks, distributed generation, power losses, typical load curves, typical gener-
ation curves.

Beryn

AHani3 BTpaT eIeKTPOSHepTii /Uil oKpeMoro (gparMenrta po3noiibHOI enekTpuuHoi Mepexi (PEM) me-
PEBAXHO BUSABISETHCS OLBI iHPOPMATHBHUM 3 OTIISAAY Ha (hOpMYBaHHS 3aXOiB MIOA0 3a0e3MeYeHHs eHep-
roedekTUBHOCTI Mepexx. OHaK 1 3ajaya BUSIBISETHCS ICTOTHO CKJIAHIIIOI, MOPIBHIHO 3 (OPMYBaHHSIM
CTPYKTYpH BTpat ejekrpoeHeprii aiast PEM B ninomy. [Ipuunna mossirae B ToMy, Mo Mexa 0ajgaHCOBOI Ha-
nexxaocTi PEM ocHarieHa Hane:KHOR KiJIbKICTIO 3ac00iB 00JIiKy BifmoBigHOI TOYHOCTI. B Toif ke uac, ¢pa-
TMEHTH MEpEX, HaBiTh, SKIIO BOHH € YMOBHO BiJJOKpEMJICHHMH, 3a0e3redeHi iHpopMamiiHuMu 3acobaMu
HelocTaTHRO. [10XHOKY, 1110 CIIPUYMHEH] UM, MOXYTh OYTH CIIBMIpHHMH 3 3a(iKCOBaHUM HaIXOJKCHHSIM
CJIEKTPOCHEPTii I JOCTiKYBaHOTO (parMeHTy Mepexi. CxeMa eHepro3zadesrneueHHs (hparMeHTy Mepexi
4acTo HE BiANOBiIa€ HOPMAJIBHIN CXeMi MPOTIroM 3BiTHOTO mepiony. OCTaHHE OJATKOBO 3HUXKYE €(EeKTHB-
HICTh CCTEMH OOJIIKY €JIEKTPOCHEPTii.

Ha nanmii yac mpakTH4HO BHpilIEHO MPo0IeMy KOMEPIIIHOTO 00Ky el1eKTpOeHEPTii Uil PO3MOIiTEHIX
Mepex 3araiom [1]. OnHak 3aga4ya aHami3y BTpar eJIeKTpOeHeprii 3a/1s ineHTudikaiii ocepe/ikiB BTpar Ta
MOJAJIBIIOrO 1X YCYHEHHsI B Pi3HUX €HEProlocTadyalbHUX KOMIIaHIsX BUpillleHa YacTKOBO. 3agadi nepioauy-
HOT'O KOHTPOJTIO TapameTpiB pexumiB PEM, ocobimBo 10 1 kB, 10ci € npaktiuuHo He BUpimennmu [2]. dpa-
rMeHTapHa iH(opMallis 1po Ii MapaMeTpH MEPiOAMYHO HAJAXOIUTh 3 3aCO0IB BUMIPIOBAHb, IKUX KPUTHYHO
HEIOCTAaTHBO. A KPUTWUYHI BiIXWIICHHs apaMeTpiB (iKCYIOTHCS 3aBASKM 3BEPHEHHSIM a0OHEHTIB 0 KOJIICH-
TPIB €HEProNOCTavYTLHIX KOMITaHIMH.

OcCKiNbKH BUMIPIOBaHHSI HEOOXIIHUX MapaMeTpiB eNIEKTPOMEPEK Hapasi BUSBISETHCS HEMOXIIUBUM, TO
JUIsL PO3B’sI3aHHS 3ajayi OL[IHIOBaHHS OajlaHCy €JIEeKTPOCHEPTii AOLIILHO 3aCTOCOBYBATH KOMII IOTEPHE MO-
JIeNIOBAaHHS 32 pe3yJIbTaTaM{ HaTYpHUX BUMIpPIOBaHb, a TAKOXK 3 BUKOPUCTAHHSIM THIOBHX rpadikiB HaBaH-
TaxkeHHs1. JIoCBia TOKa3aB, 1110 IS BUPILMICHHS 3ajadl aHaji3y BTPaT MOXKHA OOMEXKHUTHCS INEPIOAHMYHUMH
pospaxynkamu [2]. Ta HEOOXiJHOI YMOBOK € iMiTallisi AMHAMIKK 3MiHH cxemu PEM, HaBaHTaXCHHS Ta



reHEepyBaHHs, BAKOPHUCTOBYIOUH 1H(POPMALIit0, SKY 310paHO MPOTATOM 3BITHOIO MEPiOAy.

Pe3yabTaTu AocaigKeHb

IlocTranoBka 3anauvi. Hegocratast ocHamenicts cydacHux PEM 3acobamu 00Ky BHYTPIIITHIX TEpeTi-
KaHb eJICKTPOCHEPrii € XapaKTEepPHOI PHCOI0 HE JIMIIE YKPaiHCHKUX €HepronocTayajbHUX KOMMaHiH, ane i
eHeprokoMmnaHiii 3 inmmx kpaid [3]. Skmio 3BiTHI BTpaTH eaekTpoeHeprii Bu3HavaroThes s EK B minomy,
TO i MepeTiKaHHSA NMPAKTUYHO HE BIUIMBAIOTH Ha KiHIEBHH pe3ynbTaT. OqHAK y BUIIAAKY BU3HAYEHHS BTPAT
UL OKpeMoro ¢iaepa CUTyallis 3MIHIOEThCS, aJKe YaCTHHY 3BITHOTO IEpioAy BiH MOXKE OTPUMYBATH YU
BiJIaBaTH €HEPril0 4yepe3 BHYTPIlIHI HEOOJiKOBaHi 3B’S3KW. BimcyTHI BHMipH HamararoTbCs 3aMiHIOBATH
TICEBIOBUMIpaMH, SIKi IEPEBAYKHO BH3HAYAIOTHCS O€3 MPOBEICHHS IMITAIfHAX pO3PaxyHKiB, X04a, MEXaHi3-
MU BHYTPIIIHIX nepeTikanb B PEM BHSBISAIOTBCSA TOCTaTHRO CKIaAHUMU. [10XHUOKHM, CipUYrHEH]1 TaKuM M-
XOJIOM HE MOXKYTh OyTH YCYHEHI (PUIbTpaIi€l0 Yi OaaHCyBaHHSIM 3MIHHHX, OCKUIbKA MalOTh BUIAJIKOBHI
XapakTep, OCOOIMBO IS MEPEXK 3 po3ocepeKeHNMH xepenaMmu eHeprii (PIE).

J1a migBUIIEHHS! TOYHOCTI BU3HAYEHHS BHYTPIIIHIX iepeTikadb B PEM mpomnoHyeTbcs BUKOPHCTOBYBATH
pe3yabTaTH IMITAlliHHUX PO3PaxyHKIiB 3a pe3yiabTaTaMH KOMEPLIHHOTO M TEXHIYHOTO OOMIKY eNeKTpOeHep-
rii. dns 6inpmocti aboHEHTIB rpadiky HaBaHTaKEHHS UM TE€HEPYBaHHS HE PeeCTPyIOThCs. ToMy 1X HOLTBHO
3aMiHUTH TUIIOBUMU Tpadikamu [4, 5]. OcTaHHI 321aI0THCS B aTiIacaxX y BiIHOCHUX OJUHHUIISX BiATIOBITHO 70
BUJly KOMEPIIIHHOI HisibHOCTI aboHeHTa. OHAK IS CIIPOIICHHS MepepaxyHKy 3aiKCOBAaHOTO HAIXOKCH-
HSl 9H BIJIIYCKY €JEKTpOeHeprii abOHeHTY 1i rpadiki JOUIIFHO NOJaBaTH y BIIHOCHUX OJWUHHILISX, IPHKHHS-
BIITK 32 0a3WC cepeHe, a He MaKCUMallbHE HaBaHTaeHHs (puc. 1).
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Puc. 1 — Tunosi rpadiky HaBaHTa)KEHHS Ta TeHEPYBAHHS y BiTHOCHUX OIMHHUIITX
(3a 6a3uc MPUAHATO CepeIHE HaBaHTAKCHHS/TeHEPyBaHHS)

ImiTaniiiHi po3paxyHKH JUIsl BU3HaYE€HHS BTpaT enekrpoeneprii B PEM npornoHyeTbesi BAKOHYBATH 3a Ta-
KHM allTOPUTMOM. 3a pe3ysibTaTaMd KOMEPIIHHOTO 00Ky eJleKTpOeHeprii BU3HAYAIOTh BiAIyCK Ta HAJXO-
JDKSHHS eJICKTPOSHEepril y MpuBeAeHHI 10 okpeMoi TpaHcdopmaroproi miacraunuii (TII). 3a HOpMaibHOO
cxemoto 3’enHanb PEM Ta rpadikom nepeMukaHb KOMyTaIiifHAX armapaTiB GOpMYIOTh THMYACOBI CXEMU IS
KOXKHOTO BiJUTIKY 3BITHOT'O Nepiofy (CXOIMHKH rpadika HaBaHTaXCHHS/TEHEpYBaHHs:). 3a 3HAUYCHHAMH CYy-
MapHOTO BiJMYCKY (HaJIXOJKCHHS) €JIEKTPOSHEPTii Ta TPUBAIOCTI TIEpEPB ENEKTPOTIOCTAYaHHS JJIsi OKPEMHX
aOOHEHTIB BU3HAYAIOTh CEPEeIHI MOTYXKHOCTI HABAaHTAXXECHHS Ta TreHepyBaHHs Ayl KoxkHoi TII. 3a cepennimu
MOTYKHOCTSIMA Ta THIIOBUMHK TpadikamMy HaBaHTaKEHHS YW T€HEpYBaHHS BiIHOBIIOIOTH AMHAMIKY 3MiHU
napametpiB koxxHOT TII. J[7s1 KOXKHOTO BiJUTIKY 3BITHOTO TIEPIOy PO3PAXOBYETHCS PEXKHUM CEpEelIHIX HaBaH-

Taxkenb PEM, a /i1 KOXHOTO BHYTPIlTHBOTO 3B’sI3Ky BU3HAYAOTHCA MepeTikanus enektpoeneprii Wi, W, .
Jani 3a pe3ynbTatamMul IMITAIlIfHUX PO3PAaxXyHKIB JIIsl KOKHOTO BiJUTIKY 3BITHOTO TIEpiOJy IMTOEIIEMEHTHO BH-
3HAYAKTHCS TEXHIUHI BTPAaTH AWTtP (puc. 2).

PesynpTatn iMiTaniiHOro MOJENIOBAHHS KOMIICHCYIOTH BiICYTHICTH 3ac00iB BUMipIOBaHHSI BHYTPILIHIX
nepetikanb enekrpoeneprii B PEM, a Takox chopusioTh BHU3HAYCHHIO TEXHIYHHX BTpAT €IEKTPOCHEPTil
AW}, METOJIOM YHCEIILHOTO iHTerpyBaHHs [5].



BpaxyBaHHS THIIOBHX YM BUMIPSHHUX TpadiKiB eeKTPOCIOKUBAHHS Ta TeHepyBaHHS PJIE cripusie 3MeH-
MIEHHIO TTOXMOKKM BU3HAYCHHS BHYTPIIIHIX MEPETiKaHb, 1 K HACTIIOK, PO3PaXyHKOBUX BTPAT €IIEKTPOCHEP-
rii. [lepexin Bix po3paxyHKy BTpaT 3a cepeJHIMH MOTYXHOCTAMHU Ta KoedimieHTamu Gopmu (puc. 2, a) 10
YHCENBHOTO 1HTETpyBaHHs BTPAT 3 iMiTalieto rpadikiB HaBaHTaXeHb (pHUC. 2, 0) CHpusie MiABUIICHHIO TOY-
HOCTI OL[IHIOBaHHs OaJlaHCy €JIEKTPOEHEPTii, 3MEHIIYIOYH BiIXWIECHHA MK 3BITHUMU AW,, Ta TeXHIYHHMHU

pospaxynkoBuMu AW, BTpatamu. OcoGuuBo ne ctocyetbcs PEM 3 po3BuHeHHMH 3ac00aMHU MiCLEBOIO

TeHEepYBaHHS. AJKE OCTaHHI MPU3BOMASTH JI0 TOTO, IO Tpad)ikk HABAaHTAXKECHHS OKPEMUX JIiHIH Ta MifACTaHIIIH
BHSABIISIIOTHCS ICTOTHO BiMIHHUMH BiJl THIIOBUX, IJIS IKUX Koe(ilieHTH popMH € YHOPMOBAHUMHU.
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Puc. 2 — 3navenns BTpat notyxHocti B PEM 3a pe3ynbpraramu iMiTaniiiHOTO MOJIEIIOBAHHS:
3a cepeHiMHM HaBaHTAKEHHSIMH (@) Ta 3a TUIIOBUMHU rpadikaMu HaBaHTaXeHb (0)

AHaii3 e)eKTHBHOCTI 3aCTOCYBaHHS THIIOBUX TpadikiB HAaBaHTaKEHHS Ta TeHEpYBaHHS OyII0 IPOBEICHO
Ha npukiani pparMenty SAmminbchkux enekrpomepex 10-0.4 kB, 1110 iCTOTHO 3aBaHTa)eHi MEPETIKAHHAMU
enektpoeneprii Bix PJAE. 3aBasku 3amydeHHIO 10AaTKOBOI iH(opMalii Ta yTOYHEHHIO BHYTPIlIHIX MEpeTi-
KaHb, 3BiTHI BTpatu enekrpoeHeprii ans PEM 3menmunucs Ha 3% (3 1.12 mus. kBT rog no 1.07 mua. kBT
roj Ha Micsib). Po3paxyHkoBi (TexHiuni) BTpatu 3pociu Ha 6% (3 0.71 mua. kBt rog g0 0.75 min. kBTt rog
3a Micslb). TaKUM YMHOM, BIAXUIICHHSI MK 3BITHUMH Ta PO3paXyHKOBUMH TEXHIYHHUMHU BTpaTaMH 3MCHIIIH-
nocs 3 2.1% 10 1.6%, 0 CBiAYXTH TPO MiIBUIICHHS SKOCTI iHQOpMaLifHOTO 3a0€3MeYeHHSI.

PesynpraTti Takux po3paxyHKiB MOXKYTh BUKOPHCTOBYBATHCS, SIK BUXiJIHI JaHi s 0OTpYHTOBAHOTO (po-
PMyBaHHS 3aXO0JIiB 31 3MEHIICHHS BTPAT, 30KpeMa ONEepaTHBHOI ONTUMI3alii HOPMAaJIbHOT CXeMH PO3IIOJIiIb-
HHUX Mepex [6].

BucnoBku

ITokazano, o JuIA MigBUINEHHS eEeKTUBHOCTI aHANI3y BTPAT €IeKTPOCHEprii HeoOXiHO 3arydaTu
pe3yibpTaTH iMiTariifHoro MojemoBaHHS pexxuMmMiB PEM Ha ocHOBI BuUMIpsSHUX, a00 TUMOBUX TpadikiB
HA/IXOPKEHHS YU BIJIYCKY €JNEKTpOEHeprii. 3ampolOHOBAaHO ajJrOpUTM aHaNli3y BTPaT €JIEKTPOEHeprii 3
ypaxyBaHHSM TiepionnyHuX 3MiH cxemMd PEM. BuxopucTtoByrounm pe3yibTaTd iMITAifHUX PO3paxyHKiB
MOJKJIMBO OIIIHIOBAaTH BHYTPIIIHI TiepeTikanHs enekrpoeHeprii B PEM, i, sk HaclifioKk, poO3paxyHKOBi
(TexHiuHi) BTpaTH ENEKTPOCHEPTii 3 BHUIIOK TOYHICTIO, TMOPIBHIHO 3 MOCJIEMEHTHHMH PO3paxyHKaMu Ta
METOJIOM Cepe/IHIX HaABAaHTaKEHb.
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