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3anpononosano memoouxy no OoyiHyi NOKA3HUKIE AKOCMI eneKMpuyHoi eHepzii 6 Heuimkii opmi, wjo 0036075€
BIOCTIOKO8Y8AMU 3MIHY AKOCMI eleKmpoeHepeii, npo8ooumuy ananis OUHAMIKU 3MIHU NOKA3HUKIE AKOCMI Ma U3HAYAMU
nonepeoIHCY8anbti 3axX00U W00 HOpMANI3ayii AKOCMI elekmpoenepeii, 00CUms NPOCMOo iHMe2PYBamucs 8 agmomMamu-

308amHy cucmemy KOHMpOuo 00Ky eneKmpOoCHONCUBAHHS.

IMocranoBka mpo6uemu. HasBHiCTH HecuMmerpud-
HUX pPEXHMIB poOoTH cimbcbkoi Mmepexi 0,38/0,22xB
NPUBOJMTH 10 MOTIPIISHHS SKOCTI €IeKTPUYHOI eHeprii,
SIKE € OJJHUM 3 IapaMeTpoM eJIeKTPUYHOI CyMiCHOCTI Me-
pexi Ta cnokuBadiB. Came MOHSATTS «SIKICHA eIeKTpOeHe-
Prish» 1O CyTi Hece JIIHIBICTUYHY HEBU3HAUCHICTb.

AHaTi3 ocTaHHIX HocaigxeHb i myOsaikamiid. [[ns
PO3KPHTTS TaHOi HEBU3HAYCHOCTI B paMKax IeTepMiHO-
BaHOr0 MOX0Jy B [1] BCTaHOBJIEHO ABa BUIM HOPM SIKOCTI
€JIEKTPOEHEPTii IS HOPMAJTBHUX 1 TPAHUYHUX PEKIMIB,
SIKi HOPMYIOTBCS PSIOM TOKa3HWKIB. BBexeHi Hopmu
PO3KPHBAIOTh HEBH3HAYEHICTh CAMOTO IOHATTS LIIAXOM
BU3HAYCHHS HA YUCIIOBIM OCl MHOXXHMHH 3Ha4€Hb JUIsl KO-
JKHOTO TTOKa3HMKa skocTi enekrpoeneprii (ITISE), siki Bin-
MOBIIAIOTh TOHATTIO «AKICHA EJICKTPOCHEpris». Y pe-
3yJIbTaTi 3 O/IHIET CTOPOHM 3aja4ya OLIHKU SKOCTI €JIEKT-
POCHEPTil CIPOIIYEThCS 10 OIHAPHOTO JOTIYHOTO BHUCHO-
BKY, @ 3 IHIIOTO OOKY YCKJIaJHIOIOTHCSI YMOBU BH3HAUECH-
HS Ta OLIHKH MOKAa3HWKIB SKOCTi, a CIPOMICHHS, IO TIO-
B'A3aHi 3 JCTEPMIiHI3ali€I0, MMOPOIKYIOTH MPOOIEMH TIO-
TPIITHOCTEH, TOYHOCTI, aICKBATHOCTI.

Kpim Toro, sIKiCTh eleKTpoeHeprii He € MOCTIHHOI0 B
Yaci OCKUTBKHM TPSAMO 3alIe)KUTh BiJ 3MIHHOTO HaBaHTa-
skeHHs [2]. 11 3MiHa MICTUTh HEBHU3HAYCHICTH, OJU3BKY
J0 BUMaAKOBOCTi. B [1] meil Bua HeBH3HAUSHOCTI BHPI-
IIyEThCS BBEJCHHSIM I€piojly BHMIpIOBaHb IapaMeTpiB
eJIEKTpOeHeprii, mo mopiBHIOE 24 T. JlaHuil croci0 mete-
pMiHi3aIil JoIycKae, MO 3a BCTAHOBJICHUH CTPOK IHTET-
pas IMOBIPHOCTI BHUIIJKOBHX IapaMeTpiB Mepexi Oyze
Omu3pkuil 10 1 1 HA OCHOBI CTATHCTHYHOTO aHAJI3y MOX-
Ha BU3HAYUTH MATEMAaTHYHE OYiKyBaHHS 3a3HAYCHHX Ma-
paMeTpiB i BUKOPUCTOBYBATH IX JJIsl BU3HAYECHHS MOKa3-
HUKIB SKOCTi B AE€TEPMiHOBaHIN (opmi.

Merta cratTi. POo3po0uTn METOINKY IO OMLIHII TTOKa-
3HUKIB SIKOCTI €JIEKTPUYHOI eHeprii B HeiTKil Gopmi.

OcHoBHI Matepiaau pocaizmxennsi. Ilpu Takomy
MiAX0/I MOXKHA 3pPOOMTH BHUCHOBOK IIPO BiJNOBITHICTH
Oy/b-SIKOTO TIOKa3HMKA SKOCTI BCTaHOBJICHUM HOpPMaM,
e He MPEACTAaBISETHCS MOJIMBUM BH3HAUUTH IIiJTb-
HICTb pO3MOALTY 3HAUY€Hb IOKAa3HHMKa B HOPMOBAaHOMY
inTepBaii. Lle cyTTeBO 3HIKYE IHPOPMATUBHICTD OLIHKH
SIKOCTI €NIEKTPOCHEPTii, He J03BOJIIE MMOBHOKO MIpOIO Bij-
CTSXKUTH JWHAMIKY 3MIiHM TOKa3HHKA SKOCTI Ta TIOIepe-
JHUTH HOr0 MO>KJIBE MOTIPIIEHHS.

3a3HaueHUX HEAOJIIKIB MOXKHA YHHUKHYTH, 3aCTOCYBa-
BIITM HEWIiTKWHN IiJIXiJ MPH OIHIII TTOKa3HHUKA SKOCTI eJie-
kTpoeHeprii. OCKUIbKY HEUITKHIA MiIXiJ € OiIbll 3arajb-
HUM Yy TIOPIBHSIHHI 3 JIETEpPMIHOBaHUM, BiH JI03BOJIMTH HE
Tinbkn He mopyumtd Bumord JICTY 13109-97, ane i
BHUKOPHCTOBYBATH iX.

Hecumerpiss Hampyr XapakTepH3yeTbesi KoedilieH-
TaMHM HECHMETpii Hanpyr 1o 3BOPOTHIW Ta HYJbOBIH TO-
ciigoBHocTi [1, 3]. Hopmu nomycTiMux 3Ha4eHb JaHUX
Koe(ilieHTIB MOXYyTh OyTH TIpeJCTaBIEHI HEYiTKUMHU
MHOXXKHHaMu 3 (DyHKLISIMM TPUHAIEKHOCTI HACTYITHOT'O
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Pucynoxk 1 — Bwupas (1) y rpadiuniii hopmi

HwxuenaBeneni popMyiu sl BU3HaUSHHsT Koedilli-
€HTIB HECHUMETpii HampyT po3poOiieH] 3 BHKOPHCTAHHIM
METOMKH, HaBeJleHOoi B [1].

BusnauenHs koeQillieHTa HECHMETpPil Hampyr Io
3BOPOTHI# 1 HynboBi# mocainoBHOCTI Koy, Koy 3aiicHiO-
€ThCS 3TIIHO 3 METOJIUKOIO, HaBeAeHOIO B [1].

BuznauatoTh 3HaueHHS! KoedimieHTa HeCHMMeETpii Ha-
Ipyr 1o 3BOPOTHIN mociinoBHOCTI K,y y BimcoTkax sk
pe3ynbTar ycepenueHHs N cnoctepeskeHb Koy Ha iHTEp-
Baii wacy T.s, mo gopiBaIOE 3 ¢. BuMiproBanHs mpoBo-
JAThCS IPOTATOM 24 1. OTprMaHa MHOXHHA alpOKCUMY-
€ThCS HEUiTKOI0 MHOXHHOIO AK,y 3 (yHKIi€r0 mpuHae-
AKHOCTI
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3uauenHs uK2uj, pKOuj MoxyTs OyTH BHU3HAYCHI
HeOpPMaIbHO, M0 HeOaXaHO, OCKIJIbKH CYO'€KTHBI3M
MOJKE CIIOTBOPHUTH PeasibHy KapTHUHY. Bkl 00'€KTHBHO
JaHi mapaMeTpd MOXKHA OJICPXKATH, HAMPUKIAM, 3 BHKO-
PHUCTaHHSAM amapaTa MaTeMaTH4HOl cTaTUCTHKH. CKaxi-

2U min ?

Mo, Jiana3oH { 2”“"‘”‘} po3outu Ha N, iHTEp-

BaJIiB, BU3HAYHTH YaCTOTY IIOTAJaHHS KZU»f y BimmoBinmHi
iHTepBaNy. 3HaUYEHHS MAaHWX YACTOT, BiHECEHI JO MaK-
CHUMaJIbHOTO 3HAYEHHS YaCTOTH, MOYKHA B3STH B SIKOCTI
MK

CrymiHp BiJIIOBIIHOCTI HEYITKUX 3HaYeHb Koedirie-
HTIB HECHMETpil Hamlpyr HEe4YiTKMM HOpMaM MOXHa OIli-
HUTHU 10 TXHBOMY MEPETHHY
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Pucynok 2 — IlepeTHHaHHS HEYITKOTO YHCIIA TA HEUITKO-
o iHTepBaAITY

Ha puc. 2 H, Il — BimnoBiHO HOpMa Ta MOKAa3HUK
SIKOCTI, 1HIEKCH H, M, 6, N6 — BIIIOBIIHO, HU3bKE, MOJA-
JIbHE 3HAYCHHS, BUCOKE, TPAHUYHO BUCOKE.

[lepeTrHaHHS HEYITKUX YUCEN y 3arajlbHOMY BUITa-
Ky Mae (YHKI[IO IPUHAIEKHOCTI, BIIMIHHY BiJl TPHKYT-
Hoi (puc. 2) i BucoTy & # 1. UucenpHO nepeTHHAHHS HEYi-
TKHX YUCEJ MOKHA OIIHUTH IO TUIOIII (irypH, M0 YTBO-
peHa GYHKII€I0 NpuHATIeXKHOCTI nepeTnHaHHs. Toxi ¢y-
HKIIisl TIPUHAJIC)KHOCTI BIIIIOBITHOCTI HEYITKOTO KOeiIli-
€HTa HECHMETpii Hampyr HEYiTKUM HOpPMaM MOXe OyTH
MIPE/ACTaBIICHA Y BUTIIS I
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TakuM 9MHOM, MarOYM 3aJIeKHOCTI JJISI PO3PaxyHKIiB
(bYHKIIH NpUHATIEKHOCTI HEYITKUX HOPM HECUMETpii Ha-
mpyr (1) i po3paxoBaHi 3 BUKOPUCTaHHAM BUMIpiB (pyHK-
il MIPUHAIEKHOCTI Koe]imieHTIB HecuMeTpii HampyT (2)
— (5), BukopucToByroun (7) OIEp>KUMO OLIHKY BiIIMOBiM-
HOCTI HEUITKMX KOe(]Iilli€HTIB HECUMETpil HANpyr HeuiT-
KM HOpMaM.

HaBenena mMeTomosorist TOCHTH MPOCTO Peati3yeThes
nporpamuo. Hampukinan, y BUTJIsLII MakpociB abo dopma-
JBHUX PO3PAaXyHKOBHX CXE€M y TaOIMYHOMY MpoLecopi
Excel. Ti moxna inrerpysatu B cucremy ACKOE Ta koH-
tporoBaru SE moctidiHoO.

Posrsinemo peanbHuit mpukian. Bizememo ¢par-
MeHT peectpanii qaanx ACKOE. 3navenHs Hampyr 3Bo-
POTHO{ Ta HyJTEOBOI MOCTITOBHOCTI, a TAKOX KOS(IIliEHTH
HECHMeTpii OTpIMaHi 3 BUKOPUCTAHHIM HaBelEeHUX B [1]
bopmyi.

PozpaxynkoBa cxema (2) — (5), (7) peamizoBaHa B
Excel.

Jnst Bu3HavyeHHs QyHKLINH NPUHAIEKHOCTI HEHITKUX
3HaueHb KOeQIli€HTIB HECHMETpil Jiana3oHH 3Ha4YeHb
IUX TapaMeTpiB Oynu po30uTi Ha 20 iHTEpBaliB, HA KOXK-
HOMY 3 iHTEpBaliB BU3HAYEHI YAaCTOTHU IIOTAJaHHS B HUX
3HaueHb KoedilieHTiB HecumeTpii. JlaHi 4acToTH MpoHO-
pMOBaHI 1 Ha iX OCHOBI OTpMMaHi 3Ha4YeHHS QYHKIIN
NpHUHaNEKHOCTI KoedinienTiB HecumeTpii Koy, Koy
(puc. 3). BuxopucroByroun 3anexHocti (2) — (5) mami
HEJiTKi MHOKWHH TIPUBEICHI 0 BHUIY TPUKYTHHX HEUiT-
Kux gucen (puc. 3 Ta puc. 4).
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Pucynok 3 — IlpencrasienHs koedilieHTa 3BOpOTHOT
MTOCTIIIOBHOCTI HATIPYTH Y BUTILA1 HEUITKUX MHOXKHH



Pucynox 4 — [IpencraBienHs KoedimieHTa HYIHOBOT IMO-
CJIIZIOBHOCTI HAIIPYTH Y BUTJISIII HEYITKUX MHOKUH

3a [IOMOMOror HECKIAOHMX OOYHCICHb BH3HAYEHI
IUIONII MEPEeTHHIB HEYiTKOT HOPMHU KoedillieHTIB Hecume-
Tpii Bu3HayeHux 3a Gopmynamu (1.1) 1 X HewiTki 3Ha-
yeHHs (puc. 5).

3a ¢dopmyinoro (1.7) Bu3HaueHi (QyHKIIT IpHUHANEK-
HOCTI BIINOBIAHOCTI HEWITKMX KOe(illieHTIB HeCUMETpil
HaIpyr HeYiTKUM HOpMaM

Hiou = 1, pgou = 0,648. (®)
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PucyHoxk 5 — CTyniHb BiIOBIZAHOCTI HEYITKUX 3HAYECHb
Koe(iliEHTIB HECUMETPIi HAIpyr HopMam

OTpuMaHuil pe3yabTaT CBIAYUTH MPO BiJIOBIAHICTH
HopMaM KoedinienTa Ky, 1 He BiNOBigHOCTI Koedilli-
€HTa KUO(1)~

BucHoBoKk. Y MOpiBHSHHI 3 NETEPMiHOBAHOIO METO-
koo [1], sxa mpu3HadeHa ckopimre ais Qikcamii HasB-
HOCTI HESIKICHOI eNIeKTPOCHepTii Ta BH3HAYCHHS 3aXOJiB
mono Hopmanizaii SIE nmo dakry, po3pobiena meTomo-
JIOTisl JIO3BOJISIE BIiZICIIIKOBYBATH 3MiHY SIKOCTI €JIE€KTpPO-
eHeprii, mpoBoaUTH aHai3 nuHamiku 3minu [ISE Ta Bu-

3HAYaTH MONEPEKYBAIBHI 3aX0JM MO0 HOpMai3aii
SIE, nocuts npocto interpyBarucs B ACKOE. 3acrocy-
BaHHSI HEYITKOTO IMiAXOJY CYTTEBO CIIPOCTUTH PO3B'sS3aH-
HS TpoOJieMH OOJIKYy Pi3HOTO pOAY HOTPIIIHOCTEH, M0
XapakTepHi JUIsl JETePMIHOBAHOIO MiIXOAy MPH OIlIHII
sKocTi enekrpoeHeprii. Ciij BIIMITUTH, 11O MpeJcTaBlie-
HUI BapiaHT HEUITKOI OI[IHKH SIKOCTi €JIEKTPOCHEPrii Mo-
)Ke OyTH pO3BHHYTO Yy OiK OUTBIN JETaJLHOTO aHaNi3y i3
3aJy9dCHHSM CXEM HEYIiTKOTO JIOTIYHOTO BUCHOBKY.
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IIpeonosicena memoouka no oyeuke noxasameneil
Kawecmea 31eKmpuieckoll dHepauu 8 Heuemkou @opme,
KOMOpas no360J5iem OMCAeNCUsams UsMeHeHue Kavecm-
6a d71EKMPOIHEP2UU, NPOSOOUNb AHANUZ OUHAMUKY USMe-
HeHus noxasameinell Kayecmsa u onpeoenims npeoynpe-
OumenvHvie MEPONPUAMUS NO HOPMATU3AYUU KA4ecmed
9NEKMPOIHEP2UL, NPOCMO UHMESPUPOBAMbCS 8 A8MOMA-
MUBUPOBAHHYIO CUCTEMY KOHMPOSA Yyema 31eKmpono-
mpeobneHus.

Abstract

FUZZY EVALUATION OF RURAL UNBALANCED
NETWORKS 0.38/0.22 KW

Tymchuk S., Miroshnyk O., Svergun U., Avramenko A.

Methodology is offered as evaluated by the index of
quality of electric energy in fuzzy form, that allows to
watch the change of quality of electric power, conduct the
analysis of dynamics of change of indexes of quality and
determine preventive measures on normalization of qual-
ity of electric power, it is simple to be integrated in ac-
count of electro-consumption control system.



