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KOMMEPYECKWE MOTEPU 3JIEKTPUYECKOU
OHEPIN B PACIIPELQEJIETEJIbHbBIX
SQJIEKTPUYECKUNX CETSIX

TIo0x00, npedcmasiennslil 6 moti cmamoe, onpeoesisiem pasiuyHvle
MUNbL MEXHUHECKUX NOMEPb 8 PACHPEOeTUMENbHOU cemu U CBA3bl8dem
nomepu ¢ npOYeHMHOU 00Jell Pa3IUYHbIX ceeMeHmos. Kaicowiil yuacmox
pacnpederumenbHoU cemu 3amem nHo08epeaemcst Cmamucmuieckoll
oyenke, ymodwl onpedenumn, coOI00Aemcs U IHePemuieckull 6aianc
01 9Mo2o yyacma cemu. Imom nooxo0 ModHcem GulasUms npodembl,
U eciu oHa cywecmeyem 8 IeKMPUYecKoll pacnpedeiumenbHol
cemu. Buiagnsas npobremnvlie obracmu npedocmagisiiowux yciye
IHEP2OKOMNAHULL, 3AHUMAIOWUECS pacnpedeseHuem dIeKmpoIHepeUl,
MOJICHO CIKOHOMUMb 00X00bI nompebumerell dieKmposHepeuul, nymem
VMEHbUICHUSL YEHOO0OPA3068aHUSL HA MAPUG) ITeKMPOIHEPULL.

Hesgpgpexmusnocmov ucnonvzosanus snekmpuyeckoi snepeuu
6 OCHOBHOM C8A3AHA C NOMEPSIMU HA HUZKOBOIbMHBIX YUACHKAX
pacnpederumenbHol INeKMPUYECKol cemu U noopasoeisemcs na
mexHuuecKue u Hemexunuueckue nomepu. Texuuueckue nomepu, mMo2ym
ObIMb PACCUUMAHBL U UCNONL30BANBI OJIsL OYEHKU 00WuUx nomepsv 8
pacnpedenumenvroi cemu. Fcnonwv3ys oyenournoe 3nauenue mexHuyeckux
nomepsb HA Y4ACHKE dIeKMPUYECKOU Cemu U 3HaUeHue 00well Omnyckaemot
EKMPOIHEPSUU, NOCABTIEHHOU HA SMOM YHACMOK PACHpedenumenbHou
cemit, MOJICHO Onpedeumy HemexHuYecKue NOmepu 8 pacnpeoeumenbHou
cemu. Buisagnenue npobiem, 8vl3vl8arOwux Hemexunuyeckue nomepu,
€030aem 603MOACHOCU OJisL NOBbIULEHUSL IPPEKMUBHOCIU UCHON30BAHUS
IEKMPOIHEPSUU 8 ITEKMPUHECKOU pACHPeOeUmenbHol cemu.
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Knwuesvie cnosa: cucmemol 3ﬂ€Kmp0€Ha69fC€Huﬂ, nomepu
QNeKMPOIHEpcUU, SJAeKmMmpudecKas IHepcusl, Hazcpy3ka cucmembl,
JeKmpudecKue cemu.

Beenenne

VYBennYeHHEe CTOMMOCTH JHEPTUHM U JNEHCTBHS JKOJOTOB MO 3alIUTe
MIPUPOIHBIX PECYPCOB BBIHYKAAIOT CHA0XAIOILIHE MPEANPHUSTHS SKOHOMUTD 1
COKpamaTh norpednenue sHepruu [1]. MHOTHE KOMITAHUM TaKKe BBIHYXICHBI
UCIIONIb30BaTh MEPONPHSITHS 110 CHIDKEHHUIO NMOTPEOICHUS] SHEPTUH B TIEPHOJIBI
ITUKOBOTO CIPOCa U NMPHUMEHITh MeToAbl dHeproddexriuBHocTr [2—4]. Takum
00pa3oM, ceifuac B 1IeNIsIX SKOHOMHH YJEIsIeTcsl 0c000e BHIMaHUE Ha YMEHbIIICHHE
MOTEPU PHEPTUH, BO3HUKAIOIIUE B CETIX IICKTPOCHAOKEeHHUS [5—8].

CHWXEeHNE TEXHHYECKHX U HETEXHUYECKUX MOTEePh 00ECIeYNT CHH)KEHHE
CTOMMOCTH JIEKTPOIHEPTUH ISl TOCTABIINKa, TaK KaK OyleT HCIOIb30BaThCs
MEHBIIE DJIEKTPOIHEPTUH OT IFeHepHpYyIoled KoMmnaHuu. YTo mo3BOIUT
YMEHBIIUTh CTOUMOCTB JJIEKTPOIHEPTHH JUIS MOTPEOUTEINS, TaK Kak eMy He
MIPHUJIETCS OIUIAYMBATH MMOTEPH B CETH deKTpocHatkeHus [9—10].

Marepuansl 1 METOABI

D¢ dexTrBHOE HCNONB30BaHUE AIEKTPUUYECKON DHEPIUU BKIIOYAET B cebs
BCE TEXHHUYECKHE W DKOHOMHYECKHE (HETEXHHMUYECKHE) MEpHI, HallpaBJICHHBIC
Ha CHW)KEHHE TIOTPEOHOCTH B AJIEKTPOIHEPTHH PACIPENETUTENbHON ceTH. XOTs
peanu3anys CTpaTeruy yIpaBieHUs DJIEKTPOIHEPTHEH MOXKET MoTpedoBarh
TIepBOHAYAJIBHBIX HHBECTUIIMH, KPaTKOCPOUYHas (PHAHCOBAsS OT/Ia4a MOXKET OBITh
JOCTHTHYTA 33 CUET SKOHOMHUH 3aTpaT Ha dJIeKTpodHepruio. OCHOBHOE BHUMaHHE
yaensieTcst pa3paboTKe PeKOMEHJAlNi CHIDKEHHS TIOTEPh AIIEKTPOIHEPTUU B
pacnpenenuTeNbHbIX CETIX, KOTOPbIe UMEIOT BHICOKHH CIIPOC Ha AJIEKTPOIHEPTHIO
U, CJIeJOBaTeNIbHO, BHICOKUI MOTEHIIMAN s SHeprocoepeskenus. [lorpedHOCTH
B JHEpruu pacreT Ha 2,6 % B ron, obuiee norpediaenue sHeprun Kk 2050 T.
YABOMTCS IO CPAaBHEHHIO € YpOoBHEM moTpedienus B 1998 r [2]. 3agava coctout
B TOM, 4TOOBI Pa30PBaTh CBA3b MEXKy SKOHOMHYECKUM POCTOM U MOTpeOIeHHEM
ANIEKTPOIHEPTUH 32 CUET BHEAPEHHS 3P PEKTHBHBIX TPON3BOJICTBEHHBIX ITPOLIECCOB
U coKpauieHust pacxozoB. [To nanubiM BeemupHoro 6anka, SeKTpoIHEPTreTHKA B
pa3BHBaroIInXCs cTpaHax Tepset 0oiee 20 % BbIpabaThIBaeMOH AJIEKTPOIHEPTUH
13-3a [TOTEPH AIIEKTPOIHEPTHH B DJIEKTPUIECKUX CETSIX, CBI3aHHBIE C XUICHUSIMA
i HeapexTnBHOCTH. CyIEeCTBYIOT OTPOMHBIE BOBMO)KHOCTH JUISI CHU)KEHHUS
MOTEPh DIIEKTPOIHEPTHH, UCIOIB3YIONIUX PaliOHHbIE pacHpeleIuTeIbHbIe
cucremsl. [lo nanHepiM BcemupHoro 6aHka, MCHONB30BaHHE JJIEKTPOIHEPTUU
B J)KWJIOM ceKTope Hed(pEeKTHBHO, HO SKOHOMHUS DIIEKTPOIHEPTUH MOXKET OBITh
yBeJM4eHa 00 3a CYET MCIOJIBb30BaHMsI SHEProcOeperaroniero OCBemeHus,
1100, 4TO OOJIEe BAKHO, MOXKET OBITH MCCIIEIOBAHO MOTPEOJICHNE AIIEKTPOIHEPTUH
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(U3NYECKUX JIMI] ¥ BBIIIOJHEHO CTPAaTErn4yecKoe IUIaHUPOBAaHHE YIPABICHUS
CIIPOCOM JUIsl CHU)KEHHS TIOTEPb AJIEKTPOIHEPTHU B TOM HAIPABIICHHH.

[MoTpebnenue anexrTposHeprun ¢puznueckux juy cocrasiuser 20 %
HaIMOHAJIBEHOTO MMKOBOTO CIIPOCa Ha 3JIEKTPOIHEPTHIO U SBIISIETCS KPYITHEHIITUM
CEKTOPOM KJIMEHTCKOH 0a3bl B CETH paclpeesieHHs IEKTPOIHeprun. Takum
00pazom, OXKUAAETCsl, YTO OISl HOTPEONICHNS AIEKTPOIHEPTUH BBIPACTET, €CITU
pocCT 4ncia noTpeduTeNield U CIpoc Ha 3JIEKTPOIHEPTHIO OYyAYT MOCTOSHHO
yBEIMYMBATHCS. TakuM 00pa3oM, POCT CIpoca Ha AIEKTPOIHEPTHIO BBIHYK/IAET
9JIEKTPOCHAOXKAIOMIME KOMIAaHUHM M NPEJNpHUATHS JIN0O COKpalarh MoTepu
ANIEKTPOIHEPTHH, TNOO0 MPOU3BOIUTE OOJIBILIE SHEPTUH, YTO OKa3bIBACT HEraTUBHOE
BO3/CHUCTBHE HA OKPYKAIOLIYIO CPEny.

WneanbHas ceTh pacnpeeNieHus SJIEKTPHYECKON SHEPT UK OyZieT BhIpabaThIBaTh
ANEKTPUYECKYIO MOIIHOCTD X ¥ PaCHpeeIIsTh B CETh AEKTPHIECKYIO MOIIHOCTD,
pasHyio X. /3-3a moteps B NepearoniXx U pacipeaeuTebHbIX YIacTKax CeTH
AJIEKTPUYECKON DHEPTUU B CETh PACHPEACISACTCS MEHbIIEe X JJIEKTPHYECKON
SHEPruu. DTH MOTEPH AEKTPHIECKOI SHEPTHH SBIISIOTCS CHCTEMHBIMH ITOTEPSIMU
ANIEKTPUUECKON PACTIPENEITUTEIILHOM CETH.

CHcTeMHBIE TIOTEPH 3JIEKTPUUECKON pacIpeleTUTeNbHON CETH MOXHO
Ppa3ieNuTh Ha JIBE OCHOBHBIE TPYIIITBI: TEXHUYECKUE IIOTEPU K KOMMEPUECKHUE ITOTEPH.
KoMMmepueckre (HETEXHHYCSCKHUE) TPEOOIaIaloT Ha JIMHUAX PACTIPEICTUTEIbHOM
CEeTHU M NPEJICTABIAIOT COOO0H MOTEpH HU3-3a!

-II0TEPH, CBSI3aHHBIE C TIOTPELIHOCTSIMHM ITPU y4eTe (HeIO0CTAaTOYHBINA Ki1acc
TOYHOCTH, HEMCIPAaBHOCTH NMPUOOPOB y4eTa, OMMOKKA MpPU CHATHH MOKa3aHUH
WIN UX YMBIIUICHHOE UCKa)XEHHE U T.1I.);

-IIOTEPH AIIEKTPOIHEPTHHU B NEKTPHIECKUX CETSIX, CBSI3aHHBIE C XUIICHUSIMHU;

-IIOTEpU NPH BBICTABICHUHM CUETOB, CBS3aHHBIC C OTCYTCTBUEM TOYHOM
nHpOpPMALIUK O MOTPEOUTENSAX U ACHCTBYIONIMX ISl HUX YCIOBHUA NOTpeOIeHUs
SHEPIHU;

-[IOTEPH IIPH BOCTPEOOBAHUH OILIATHI (J0JITOBPEMEHHBIE JOJTH, 3HAYUTEIIHHBIE
Ppa3pbIBEI BO BPEMEHU MEX/y BHICTABICHHEM CUETa U OIUIATON U T.11.).

OnHaKo MOJy4eHHOE 3HaUYeHUE OTYETHBIX I10TEPb, KaK MPABHIIO, OTPaKaeT
HE TOJIBKO (pU3HUECKHE POLECCHI, POMCXOJISIIME TP Mepeade JEKTPUIECKOn
SHEPTHH I10 IEKTPUUECKUM CETSIM, HO U TaKHE SIBJICHHS, KaK MOTPEITHOCTb CUCTEMBI
ydeTa AeKTPUYECKO SHEPTUH, HEOTHOBPEMEHHOCTh CHATHS TI0Ka3aHUH NPHOOPOB
yueTa 3JIeKTPUYECKON dHEPTHH, BCE BHUJIBI HEJOIUIAT, XUIIeHHs U 1p. Bee atn
(akTopbl XapaKTepu3yloT 00beM KOMMepueckux norepb. CyMMapHOe 3HaueHHe
OTYETHBIX IOTEPH EKTPUUECKONH SHEPIHU B IEJIOM IO OTPACIH COU3MEPUMO C
BBIPAOOTKOH NIEKTPUYCCKON SHEPTUU BCEMH aTOMHBIMU CTAHIIMSAMHE CTPAHBI [2].

MupoBas cTaTHCTHKa MOKa3bIBaE€T, YTO YEM HHUIXKE YPOBECHb XU3HH B
pEeruoHe, TeM BhIIIE OTepH deKTposHeprun. Hanpumep, B Unaun daktudeckue
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TIOTEPH IIEKTPOIHEPTUH MpeBHIIIAOT 26 %. dakTHyeckue (0TYeTHBIE) IOTEPH,
KaK M3BECTHO, ONPEACIAIOTCS PAa3sHUILEH MOKa3aHUIl CUETUYMKOB MOCTYMIICHUS
SNIEKTPOIHEPTHH B CETh U €€ TOJIE3HOTO OTIyCKa MoTpeduTessm [2].

CokpartieHne KoMMepUuecKre NoTeph OyAeT UMETh MPSAMYIO SKOHOMHUYECKYIO
BBITOZTY B BU/IE CHIDKEHHS LIEHOOOPa30BaHMs IEKTPOIHEPT UK, KOTOPBIE 3aJI0KEHBI
B Tapu( moTrpeOuTENeH, N yBETHUUT BBIPYUKY OT HPOJAKH 3JIEKTPOIHEPTHU
pacrpeaennTenbHbIe CHAOKAIOINA KOMIIAHWH, TaK KaK IIOTEPHU AIEKTPOIHEPTUH
CHIDKAIOTCS, ¥ TIOTPEOUTEII0 MOXKET OBITH NMPOJAHO OOJNBIIE HIIEKTPOIHEPTHH.
KoMMmepueckue noTepu MouTH HEBO3MOYKHO PACCUUTATh U3 NIEPBBIX IPUHIIUIIOB,
MOCKOJIBKY AT IOTEPH 3aBUCST OT BMEIIATENCTBA YENOBEKA B CETh PACIIPEACICHHS
anekTposHeprun. IloaToMy I pacueTta KOMMEPYECKHX MOTEPh HEOOXOAUM
KOCBEHHbIN noaxoa. KocBeHHbIN moaxod K pacyeTy KOMMEPUYECKUX TOTEPH B
JNIEKTPUUYECKOH paclpeaeuTeNbHON CETU NpeanokeH JIpBuacoHoM u ap. [2].

KoMmMmepueckne U TeXHHYECKUE MOTEPH PaCHpeNeIUTEIbHON CeTu
B3aMMOCBSI3aHBl M PACCUMUTHIBAIOTCS KaK OOIHe MOTEpH 3IEKTPHYECKON
pacupenenuTenbHol ceTH. [ToaToMy HEO0OXOAMMO MOJTYYHUTH pacueTHBIC
OLICHOYHBIEC 3HAUYCHUS JTMOO TEXHUIECKUX, TM00 KOMMEPUYECKHX MOTEPh B CETH.
Kak yxe ynmoMuHanocs, KOMMepUYeCKUE IOTEPU HEBO3MOXKHO PACCUUTATh, TOATOMY
TEXHMYECKHE MOTEPH JOJKHBI OBITh MOIYyYCHBI U KOJIMYECTBEHHO ONpPEEIICHBI
JUIS DIEKTPUYECKON pacpeeTuTenbHoN ceTH [2]:

Prommepueckue = ) Prnpon3BeieHHbIC-
(3 Ppacnpenenennsie+) PrexHHYECKHE TIOTEPH) €))

Jlis ompeneneHns TEXHUYECKHUX IMTOTEPh ObLIa MOCTPOCHA MOAETH IS
KOJIMYECTBEHHOHN OLIEHKN TEXHHYECKHX MOTEPb B PACHpPEAETUTEIHHON CeTH.
Mopens MpOrHO3UPYET TEXHUYECKHE MOTEPH yJacTKa paclpeAesnTeIbHON
CETH M HCHOJIB3YEeTCs ISl pacueTa OLEHOYHOW CTOMMOCTH JIEKTPOIHEPTHH,
MOTpeOIIeMO y4acTKOM pacIlpeesInTeNIbHOW ceTH. MeTo, MCIOIb3yeMbIi
JUISL pacdeTa TEXHHYECKUX IMOTEPh AIEKTPHUECKOI pacrpeeuTeIbHON CeTH,
MTO3BOJISIET TOJIYYUTH OLCHOYHBIC 3HAYCHHS MOTEPh SHEPTHU IS KaKIOTO
CerMEHTa PacIpe/IeTUTEIEHON CETH.

[Mpn n3MepeHuu MOTpEOICHUS IINEKTPOIHEPTUH B DIEKTPUUCCKOMN
pacupeaenuTeNbHOW CEeTH OJJHOBPEMEHHO H3MEPSIOTCS TEXHHUYECKHE H
KOMMep4eckne norepu. V3-3a 3Toro 0AHOBPEMEHHOTO H3MEPEHUsT HE0OX0IMMO
MOJIyYUTh OIICHOYHBIC 3HAYCHUS TEXHUYECKOTO HCIOJIb30BAHUS SHEPTUU
JUISL TEXHUYECKUX IOTePh B ceTH. TakuM oOpa3oM, MpH KOJWYECTBEHHOU
OLIEHKE TEXHHYECKUX MOTEpPh KOMMEPUYECKHE MOTEPH MOXHO PACCUHUTATh C
WCIIONIb30BaHUEM KOCBEHHOTO ITOJIX0/1a, KaK YKa3aHO B ypaBHEHHH 1.

73



TopaiireipoB yHHBepcuTeTiHIH Xabapibicel. ISSN 2710-3420. Onepeemuxanvik cepusicol. Ne 3. 2022

t-kpuTepuil 1JM ABYX 3aBHCHMBIX (IapHBIX) BBIOOPOK. t-KpUTepuit
HCIIONB3YETCs ISl CPABHEHMSI MPEAINOIaraeMblX OOIIUX MOTEPh B CETH U
HM3MEPEHHBIX CETEBBIX OTEPh IS pacHpeaenuTensHoi cetu [4]. Ucnonb3yercs
t KpUTEpHil, HOCKOJIBKY OH aHAJH3UPYET TOJBKO OTIMYHS JIByX BBIXOJIHBIX
ANEKTPHUUYECKHUX SHEPTUH OT BXOIHBIX. TakuM 00pa3oM, HCKITF0YaeTCs H3MEHEHHE
Jpyrux (pakTopoB, KOTOPBIE MOT'YT BIIMSTH HA YYaCTOK CETH B paclpeeUTeIbHON
ceru. [lomyyeHHble pa3Hble TaHHBIC TIPH U3MEPEHUSIX B CETH B Hayajle M KOHILIE
y4acTKa MOTYT OBITh CBSI3aHBI C Pa3IMYHOM reorpaduueckoil pacronoXeHHOCTbIO,
MECTHOCTBIO, B KOTOPO# TIPOJIOXKCHBI KAOCITH, JUTMHOW KaOeJIeH 1 BHEIIHEH CpeioH, TO
€CTb [OTO/THBIMH YCIIOBHSIMU. TakuM 00pa3om, HCTOIb3Ys t KPUTEPHUI, OTIIHYAIONHe
W3MEPEHUSI B CETH BBITIONHSIOTCSI B O/IHOPOHBIX YCIOBHUSIX, HO YCJIOBHS Pa3IMIHBIX
MOKa3aHUH MOTYT MEHSITHCS I KaXkJIOTO CETEBOTO y4acTKa B CETH.

Crenytoliee 00bsICHEHHE WINTIOCTPUPYET OTHOPO/IHBIE YCIIOBHS, ITPY KOTOPBIX
nposoasaTcs uzMepenus. Ilycts X, 6bITh HAOOPOM H3MEPEHHUH, PENCTaBIAIOMIUX
OlIEHOYHbIE 3HAYEHHSA CETMEHTa CETH H X, ObITh HAOOPOM H3MEPEHHBIX 3HAYEHMH
JUISL OTHOTO M TOTO K€ CEerMeHTa ceTH. [Ipeamnonoxum, 4to cperHee 3HaYCHUE U
aucnepcHs i NOMy/suii, npeacTapneHHpx X, Haxonares pl u ¢ ?, a Takxke
cpeaHee 3HAYEHHE U JIUCTIEPCHS COBOKYITHOCTH, MPEICTABIEHHON X, ABJIAIOTCS

u2 u . Pasuuia xaxjaol mapbl HaGmonenui onpenenserca kak Dj = X j-
X,j, re j = 1, 2, 3. Ilpennonaraercs, 4To pasHOCTh KaX/J0OH Iapbl HOPMAIbHO
pacmupeesnena co CpeiHuM:

tip = E(X; — X2) = EX; — EX> =y — 2 @)

u pucrnepcus . TakuMm oOpa3oM, NpOBEepKa TUIOTE3 O Pa3IUIHH MEXKIY
pl, a Takxke P2 MOXHO BBHIIIOJIHUTH, BBIIIOJHHUB pacdeT Io t-KpuTepuio. B
gactHOCTH, TecTrpoBanue HO:p1—pu2 =A0 mpotus X 1:p1—p2# AQ SKBHBaJICHTHO
TECTUPOBAHUIO:

HO: =240 3)
HLpips AD

CTaTI/ICTI/IKa, HCIOJIb3yeMad B MOJCJIN, ITPEACTABIICHA CJICAYIOIIUM 06pa3OM:

_ B, 4
07 ooV @

rae D — BeIOopouHOe cpenHee HaOmoneHui,

D, — nocrositHasi,

Sp — craHmapTHOE OTKIIOHEHHE BEIOOPKH,

N — KOJIMYIECTBO BRIOOPOK TP HAOJFOAECHHH 32 YIaCTKOM ceTH (00BraHO n = 3).
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t KpUTEpHil MaeT 3HauYeHHe, KOTOPOe HEOOXOAMMO CPaBHUTH C 3apaHee
onpeaeneHHbIM 3HaueHueM t. OH HCIONB3yeTCs s ONpPEACIeHUs YPOBHS
YBEPEHHOCTH B TOM, YTO CPEJHHE 3HAUYCHHS IBYX BHIOOPOK 3HAYUTEIHHO
OTIMYAIOTCS APYT OT Apyra Wik HaoO0opoT. Ecnu 3HaueHHe CYIIECTBEHHO HE
OTJIMYAETCS, TPEANONAraeTcsi, YTO CEIMEHT CETH (PYHKIIMOHUPYET MPaBHILHO
6e3 Kakux-aub0 CYIMIECTBEHHBIX MOTEPh KOMMEPYECKUX MoTepb. Ho ecnu ecth
3HAUUTENIbHAS PAa3HUIIA B 3HAUYCHUH, MPEATONAraeTCs, YTO HA JAHHOM YyYacTKe
CETH IPEIIONIAraroTCs 3HAYUTEIbHbIE KOMMEPYECKHUE TOTEPH, U, TAKUM 00pa3oMm,
CETMEHT PaCIPEICTUTEIIBHON CETH UACHTUDUITMPYETCS KaK MPOOJIeMHas 001aCTh.

Janee pa3pabaThIBatOTCSI MEPOTIPUATHS /ISl YCTPAHSHUS T MUHUMU3AIHH
MOTEPh B JEKTPUIECKON CETH.

Pe3ysibTaThl U 06cyxaeHue. B HacTosIee BpeMs, Tie OONbII0e BHUMAHUS
yaensieTcss dHeprod3PpGeKTUBHOCTH, CTAHOBUTCS HEOOXOJUMBIM HE TOJBKO
pacnpenensath EKTPUIECKYI0 YHEPTUIO, HO U YAEISITh BHUMAHHE MPOBEPKE
METO/IOB YIIPABJICHUS IEKTPUUECKOM dHEprueil. JTa MpoBepKa J0HKHA TOMOYb
YMEHBIIUTh MOTEPU BIEKTPOIHEPTHH, U MPHUHIUIIOM, JIEKAIIUM B OCHOBE
CHIYKEHUSI 3TUX MOTEPh, ABIAETCS CTPYKTYPUPOBAHHAS CTPATETrUs YIPABICHUS
MOTEPSIMU 3MeKTpodHeprun. CTpaTerus, UCIob3yeMast Jjisi IPOBEPKH BhISBICHHS
MOTEPh B JIEKTPUUYECKON pacIpeeIuTeIbHOM CETH, Pa3/ieicHa Ha MATh STAIoB,
KaK MOKa3aHo pUCYHKe |

l.-'-I!ILI'I- LR IHY CERTTUEHHE RIEETPHSAR N
Mﬁ THTEARESE GFTW

m—— — 4 1
Paspaborams  WOENTGEG  PIIRTTHR lIrh'lI'lH'-l.‘u->1
Dacmpogcnremmoicery

e L

]'I,p-_'ll.l:-,'rﬂ METHMIPHETIE (B YEYEEsHED, B Imi'il.'[hd
:Il|'!H|'|:|'||rJ|.'t_l i

T —
Paspalionari naan 10 CORCPIICSITROEIHIR WRETPHEC0)

[ R[]

o i
m.r_lt_'.l_rp._g-qr_ﬁh'l_,l,f.u-r e N RSN TR T ELEA

Pucynok 1 — Oransl npoBepKH BBISIBIICHNS TTOTEPD B 3NEKTPUIESCKON
pacipeneIuTeNbHONA CETH

OTH TATh MIar0B MCHONB3YIOTCS AJIsI BBISIBICHMS MPOOIEMHBIX 00IacTed 1
UX yaydueHus. B ciaemyromei ntepanny MOIEH 3TH BBIBICHHBIE TPOOJICMHBIE
00IacTH AOHKHBI UMETh O0JIee HU3KHUH IPUOPHUTET, YEM MPEABIAYIIAs HTEPaLHs.
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Ecnun npobnemuas o6nacth BbIIIE, TO MPEANIOIOKEHUE O TTapaMeTpax MOJENN
CUUTAETCSl HETOYHBIM JUISl KOHKPETHOTO y4acTKa CETH M MEPOIIPHUATHS 1OJKHBI
OBITH TIEpeCMOTPEHBL. MozIeNb pacpeeIuTeIbHON CETH CYUTAETCS TPABUIIBHOM,
€CIIY BBISIBJICHHBIE POOJIEMHBIE 00IaCTH UMEIOT 00JIee HU3KUH TPUOPHUTET, YeM
Ha MpeAbIIyIed HTepanuy MOAECIH.

HNudpopmanuio o puHaHCHPOBAHUH

UccnenoBanue ¢unancupyercs Komurerom no Hayke MuHucTepcTBa
oOpazoBanus 1 Hayku Pecrryonuku Kazaxcran (rpant Ne. AP09058186)

BriBoabI

B crarbe nocTpoeHa MoyieIs 1311 MPOTHO3UPOBAHUS TOTEPH NMEKTPOIHEPTHU
B PacIpeeIUTENILHOM CeTH. DTa MOJIENb BKIIIOYaeT B ce0st (PaKTOphI M MapaMeTpel,
KOTOpBIE CITIOCOOCTBYIOT ITOTEPSIM JIEKTPOIHEPT UM HA YUACTKE paclpeIeUTEIbHON
cetu. VMcmonp3yst GpakTopbl ¥ MapaMeTpbl, MOJIENb MO3BOJISIET KOJMYECTBEHHO
OLICHUTh TEXHUYECKUE MOTEPH B PAaCIpPEICINTEIBHON CeTH. DTO UCIIOIb3YETCs
JUISL pacueTa KOMMEPUYECKHX MOTEePh Ha yYacTKe PaclpeesUTeIbHOM CeTH, YTO
TI03BOJISIET PACTIPE/ICIUTEIbHBIM KOMIIAHHUSIM OLICHUBATH TOTEPH AJIEKTPOIHEPTHU
1 BBISBIISITH IPOOJIEMHBIE 30HBI B PACIIPEEIUTEIbHBIX CETX.
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TAPATYHBI QJEKTP XKXEJLJIEPIHAEI'T SJIEKTP
SHEPTUACBIHBIH KOMMEPIIUAJIBIK HIBIFBIHIAPBI

Ocvl makanada Keimipineen mocil mapamy Jdcenicinoesi mexHUKaublK,
Wbl2bIHOAPObIY OPMYPIL MYpPJePIiH AHLIKMALObL HCOHE ULbL2bIHOAPObl
opmypai cezcmeHmmepOoin nauvl30bIK yiecimer dainanvicmoipadst. Cooan
Kellin mapamy JceniCiHiy op O0OniMi Hceniniy ocbl OONIMI YUWIH IHEP2UsL
OANAHCBIHBIY CAKMALYbIH AHLIKMAY YUIH CIAMUCIMUKATBIK Oazanayoan
emedi. byn mocin npobiemanapovl anblKmail anaobl JHcoHe e2ep 01 INeKmp
mapamy dcenicinde 6oaca. Diekmp SHePSUACLIH MAPAMYMEH AUHATLICAMbIH
9HepeUsi KOMNAHUSIAPBIHGIY Kbi3MEMMePIH YCbIHAMbIH NPOOIEMAbIK,
aumMakmapobl aHbIKMAy apKblibl JIeKMpP SHEPSUACLIHbIY mapudhite 6azamvl
MOMEHOemY apKblLiLbL DIEKMP IHEPSUSCHIH MY MIHYUbIIAPObIH KipicmepiH
YHemOeyee 601aokbi.

Drexmp 2HepeusAChlH NAuOAIAHYObl MUIMCI30i2l He2i3iHeH mapamy
INEKMP HCENICIHIY MOMEH BOJbMMbl YUaCKeepiHOe2i wbleblHOAPMEH
OaUNaHBICMbL JCOHE MEXHUKATBIK JCOHE MEXHUKAIbIK, eMeC Wbl2blHOapad
b6niHedi. TexHUKaIbIK Wbl2blHOap ecenmeyi JHcoHe mapamy Heericinoet
JHcannvl Wvl2blHOapobl bazanay yuwin natoaianbliybl MyMKiH. DaeKmp
JiCeNiCiniy yuackeciHOe2i MeXHUKAIbIK blCblpanmapobly 0a2anay MoHIH
JICOHe mapamy JICeNiCiHIY 0Cbl YUACKECIHe JCemKIi3iIemin Jcainvl
bocamulLiean d1eKmp IHEPSUACHIHbIY MOHIH KOIOAHA OMBIPLIN, MApamy
Jicenicinde2i MexXHUKALbIK eMec WbleblHOapobl anblKkmayaa 001aobl.
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TexHukanvlx emec ubl2blHOaPObl MYObIPAMbIH MOCENeePOi AHbIKMAY
Drexmp mapamy dicenicinoe 3eKmp IHeP2UCbIH NAUOANAHY MUIMOLLISIH
apmmuipyaa MyMKIHOIK Oepeoi.

Kinmmi coeszdep: snexkmpmen xcabovikmay osicyuenepi, 3JeKmp
IHEPSUSICLIHBIY WbIZLIHOAPYL, DNIEKMP IHEPSUSCHL, HCYUEHIH JHCYKmeMeci,
2JIeKmp Jiceninepi.
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COMMERCIAL LOSSES OF ELECTRIC ENERGY
IN DISTRIBUTIVE ELECTRIC NETWORKS

The approach presented in this article identifies different types of
technical losses in the distribution network and relates the losses to the
percentage of different segments. Each section of the distribution network
is then subjected to a statistical assessment to determine whether the energy
balance is maintained for this section of the network. This approach can
identify problems, and if it exists in the electrical distribution network. By
identifying the problem areas of energy companies providing electricity
distribution services, it is possible to save the incomes of electricity
consumers by reducing the pricing of electricity tariffs.

Inefficiency in the use of electrical energy is mainly associated with
losses in low-voltage sections of the distribution electrical network and is
divided into technical and non-technical losses. Technical losses can be
calculated and used to estimate the total losses in the distribution network.
Using the estimated value of technical losses on a section of the electrical
network and the value of the total electricity supplied to this section of the
distribution network, it is possible to determine non-technical losses in the
distribution network. The identification of problems causing non-technical
losses creates opportunities to increase the efficiency of electricity use in
the electric distribution network.

Keywords: power supply systems, electricity losses, electrical energy,
system load, electrical networks.
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