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AHAJITHYHE NNOPIBHAHHA MOKA3HUKIB AKOCTI EJIEKTPOEHEPTTI 3A IBOMA
CTAHJAPTAMMH Y MEPEXIT HETATOBOI'O CIIOKUBAYA 3AJI3HUI 3SMIHHOI'O CTPYMY

B YipaiHi JifoTh /Ba cTaHTAPTH, IO BA3HAYAIOTH MIPHMHSTHY SKiCTh €IEKTPOSHEPTI y Mepekax 3araibHoro kopreryBatst: ['OCT 13109-97, sxwii gie 3 1999
POKY 1 3aCTOCOBYEThC B TexHiuHMX permiamentax; JICTY EN 50160: 2014, mo #abyB umaHOCTI Y 2014 porii. 3aKOHOMABCTBO, IO BH3HAYAE TIPABHIIA
VYKpaiHChKOTO PHHKY enekTpoeHeprii, nocumacthes Ha JICTY EN 50160:2014 y achekTi sSIKOCTi eneKTporocTauaHHs. CTaTTsi CTaBAThL HA METi JIOCTITHTH
BiTMIHHOCTI Y BAMOTAX CTAHJIAPTIB ITOJI0 TOMYCTHMHUX PiBHIB CIIOTBOPEHS. 1[5 pobiieMaTiika mpoaHatizoBaHa JEKUTBKOMA JIOCITI THAKAMH, TPOTE BILTABY BEMOT
CTaHTapTIiB Ha 0OpOOKY pesy/IbTaTiB BUMiPIOBAHHS TIOKA3HHUKIB SIKOCTI HE TIPHILICHO HAJIOKHOI YBard. BUMiploBaHHS HAIPYTH TSI TOCIIPKEHHS IPOBOHIIACE
B MEpEsKi HETATOBOTO clIOHBada OniechKoi sanizHAL. [T 9ac eKcriepruMeHTY BUKOPHCTaH] TPH PEXXIMH *KUBIICHHS CHIOXKABAYA. Y TIEPIIOMY PSKIMi CHIOKHBAY
OTPUMYBAB EJIEKTPOSHEPTIIO BiJT TATOBOI MMifIcTaHIlii UyOiBKa, Y ApYroMy — OTHOUACHO BiJl TSTOBUX TijicTaHtii UyGiBka Ta CrobiKa, B TpEThOMY PEKIMI — BiJl
migctantlii CiobifKa. 3arabHa TPUBATICTh EKCTISPHMEHTY CTAHOBIIA 9 TonuH. [IOKa3HUKM 7S BiIXWJICHHS, HECHMETpPI Ta HECHHYCOITHOCTI HANPYTH
PO3paxoBaHi 3 BAKOPHCTAHHIM Pi3HIX iHTEPBANIB yeepeHeHHs. OTprMaHi TIOKasHAKHA SKOCTI JOCTIHKYBATACH CTATACTHUHAMEA METOTIAMH, Pe3Y/bTATH SIKHX
HABEJICHO Y BHTYISI TOMITOHIB (DYHKINI pOMOMITY Ta JiesiKi UACIOBI CTATHCTHUHI XAPAKTSPHCTAKH U KOKHOTO PEKUMY JKUBJICHHS. BCeTaHOBIIEHO, 1O HA
GUILITIOMY THTEPBAM YCEPETHEHHS 3MEHIMYEThCS JTiala3oH 3MiHM 3HAUCHBb MOKA3HWKIB SIKOCTI efeKTpoeHeprii. HalGinpimmit cTammii BIUTHB BHSBICHO Y
3HAUCHHSIX TOKA3HUKIB, SIKI XAPAKTSPH3YIOTh CTYIIHb HECHHYCOIMHOCTI HATIPYTH MEpEXi, PO3ODKHICTh Y 3HAUSHHSX KoeillieHTa 3BOPOTHOI TTOCIIZIOBHOCTL
HATIPYTH 3HAXOMATHCS B MEOKAX 110 5 %o, PIsHHIT MK BiTXUICHHSIMHA HATIPYTH HE BUSBIICHO.

KmouoBi ciioBa: SKiCTh €ISKTPOSHEPTii, IHTEpBal YCEPSMHEHHS, HETSATOBI CIIOXWBAUI, HECHMETPisl HANPYTH, BiIXHICHHS HANPYTH,
HECHHYCOIHICT HAIpPYyTH

J. A. BOCBIH, ]I. P. SEMCKHH, B. P. XOMEHKO

AHAJIMTUYECKOE CPABHEHHUE MTOKA3ATEJIEA KAUECTBA 3JEKTPOYHEPTUH 110 IBYM
CTAHJAPTAM B CETH HETAT' OBOI'O NIOTPEBUTEJIA JKEJE3ZHBIX 1OPOI' TIEPEMEHHOI'O
TOKA

B Ykpanne neficTBYIOT IBa CTaHIApTa, OMPETISISIONTIX MTPHEMIEMOE KaUecTBO MIEKTPOSHEPTHH B ceTsix obimero monb3oBanus: OCT 13109-97, kotopbiii
neHcTBYeT ¢ 1999 rofa 1 npuMeHsieTes B Texaudeckux periaMentax;, JJCTY EN 50160: 2014, kotopsiii BeTynmi B cuity B 2014 roy. 3aKOHOAATEILCTRO,
OTIPENIENSIIONISe TIPABHIIa YKPAMHCKOTO PhIHKA aiiekTposHepruy, cebiiaetest Ha JICTY EN 50160: 2014 B acniekTe KauecTBa dIeKTpocHabxeHMs. CTaThs
CTaBUT IIENIBIO HCCIICAOBATh PAxIMuMsl B TPeOOBaHMSIX CTaHAAPTOB K JOMYCTHMBIM YPOBHSIM HCKaOKCHHH. DTa HMpobieMaTHKa INpoaHAIM3HpOBaHA
HECKOJIbKAMH HCCIIETIOBATEIIIME, OHAKO BIIMSHHS TpeOOBaHHUH CTAHAApPTOB Ha OOPabOTKY pe3yNBTaTOB M3MEpPEHHs MOKa3aTelel KauecTBa HE Y/CICHO
JIOJDKHOTO BHAMAaHWSL. M3MepeHne HalpsDKEHIS U HCCIIEIOBAHHS IPOBOJWIIACE B CETH HETATOBOTO NoTpeduTeNs Ofecckoil sxxenesHo# noporu. Bo Bpems
SKCTIEPUMEHTA MCIOJB30BaHbl TPH PEKUMA IUTAaHUS HOTpeOUTENs. B mepBoM pekuMe MOTPeOHTENb ITOTyda HICKTPOIHEPTHIO OT TATOBOH MOJCTAHIINI
Yy6oBKa, BO BTOPOM — OZHOBPEMEHHO OT TSTOBBIX MojicTaHnui UyOoBka 1 Co60mKa, B TPEThEM PSXXHUME - OoT mofcTannuy Crnoboaka. J[mrensHOCTh
SKCTIEpUMEHTa COCTaBIUIa 9 dacoB. lokasaTeny /Ul OTKIIOHSHHS, HECHMETPH W HECHHYCOMNAIBHOCTH HAIPSDKCHHS PACCUMTAHBI ¢ WCIOIB30BAHUEM
PA3IMYHBIX HHTEPBAJIOB yepenHeHHs. [TomyueHHbIC OKa3aTen KauecTBa HCCIEIOBANCH CTATHCTHUSCKUME METOZIAMH, PE3Y/IbTaThl IPHBETICHBI B BH/IE
HOJMTOHOB (PYHKIHMI pacTpe/IeiieHns] X HEKOTOPBIX UHCIIOBBIX CTATHCTHUESCKUX XapaKTePHUCTHK UL KOKIOTO PSKMMA MUTAHWS. YCTaHOBJICHO, UTO Ha
GonbIleM MHTEpBaJie YCPETHEHHS YMCHBINACTCS /MAla30H M3MEHEHHUS 3HAUCHMH IMoKasaTelel KadecTBa deKTposHeprud. HambGompmil ycToiumBoe
BIMSHHE OOHApPY)KCHO B 3HAUCHHIX IIOKasaTeleH, XapaKTepH3YIOIMX CTEHEHb HECHHYCOWIATBHOCTH HANPSDKCHHS, DPACXOKICHHE B 3HAUCHMSIX
koa(duImenTa oOpaTHOH IOCTE0BATEIHHOCTH HATIPSDKCHNS HAXOMSITCS B IIpeIeiaX 10 5%, pasHHIIBI MEXTY OTKIOHCHHUSIMY HATIPSDKEHNS HE BBIIBICHO

KiroueBrble cl10Ba: KauecTBO 3JICKTPOSHEPIHH, MHTEPBal YCPETHCHWS, HETSATOBBIC MOTPEOWTENH, HECHMMETPHUS HANPSOKCHMS, OTKIOHCHHE
HAIPSHKCHUS, HECHHYCONTAIBHOCTD HAIIPSDKCHHS

D. O. BOSYI, D. R. ZEMSKYL, V. R. KHOMENKO

ANALYTICAL COMPARISON OF ELECTRICITY QUALITY INDICATORS IN NON-TRACTION
CONSUMER POWER NETWORK WITH USE REQUIREMENTS OF TWO STANDARDS

There are two standards defining acceptable power quality simultaneously in Ukrainian public networks: GOST 13109-97 has been in force since 1999
and is used in technical regulations; DSTU EN 50160: 2014 was entered into force in 2014. The legislation defining the rules of the Ukrainian electricity
market refers to DSTU EN 50160: 2014 in terms of the electrical power quality. The aim of the study is to determine differences in the requirements of
standards for acceptable levels distortion. Several researchers have studied this issue; however, they did not pay attention to the requirements impact of
standards on the processing of quality measurement results. For the study, measurement is carried out in the non-traction consumer network of the Odessa
Railway. During the experiment, three power supply modes were used. In the first mode, the consumer was received electricity from the traction
substation Chubovka. In second mode, supply was realized from two substations. In the third mode the load was powered from the substation Slobidka.
The total duration of the experiment was 9 hours. Indices of voltage variations, voltage unbalance and harmonic distortion were calculated with using
different averaging intervals. Then, the obtained quality indicators were investigated by statistical methods. The cumulative distribution functions and
some numerical statistical characteristics are given in the article for three modes of power supply. Variation range reduction of indexes have been
established. Total harmonic distortion values were more susceptible than values other indicators. Voltage unbalance difference in the variance range to
5%. Difference in voltage variation indices was not found.
Keywords: power quality, averaging interval, non-traction customers, voltage unbalance, voltage variations, harmonic distortion.
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Tabmmrs 1 — YncnoBi XapaKkTepuc TUKH TTOKA3HUKIB SIKOCTI
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06:00-09:00 09:00-12:00 12:00-15:00
SU 8,63/ | 6,13/ | 10,96/ | 8,82/ | 8,76/ | 7,08/ | 10,92/ | 9,11/ | 9,63/ 7,1/ 10,79/ 9,41/
9,26 6,98 10,31 8,82 8,99 8,34 10,52 9,18 9,22 8,6 10,35 9,37
K 1,95/ | 0,05/ 3,94/ 2,25/ 1,46/ | 0,06/ | 2,75/ 1,39/ 1,64/ | 0,03/ 3,93/ 1,62/
2U 1,92 0,73 3,78 225 1,23 0,69 245 1,41 1,57 0,45 3,63 1,55
K CKI'C 2,8/ 1,7/ 8.4/ 3.86/ | 3,45/ 1,5/ 82/ 334/ | 2,58/ 1,7/ 7,7/ 3,05/
Uab ( ab) 4,05 2,81 4,96 3,86 2,85 23 4,11 3,03 323 2.48 4,38 2,77
3.63/ 2,5/ 7,8/ 4,01/ | 2,69/ 2/ 7,5/ 3.7/ 3.6/ 2.4/ 7,8/ 3,99/
KUbC (CKerc) 3,56 321 5,46 4,01 3,92 2,56 5,28 3,66 3,95 3,11 5,3 3,63
331/ 2,1/ 7.4/ 3,99/ | 3,20/ 2/ 8/ 4,07/ 3.7/ 2,1/ 8.4/ 4,14/
KUC“ (CKFCca) 43 3,17 4,94 3,99 3,65 2,91 5,28 3,70 4,35 3,28 4,94 3,76
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