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MOBBIINEHUE SHEPTO3®®EKTUBHOCTHU
IIYTEM YMEHBHIEHUSA XUINEHUSA DJIEKTPOOHEPT N
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Annomauusa. B oannoil pabome paccmompena npobiema XuujeHutl d1eKmpu-
uecKoU dHepeul U Cnocobbl CHUMCEHUs Kommepyeckux nomeps. Cnyyau He-
CaHKYUOHUPOBAHHO20 NOMPEONEHUs DNEeKMPOIHEPUU YACHHBIMY 611A0eTbYd-
MU U QOIHCHOCHHBIMU TUYAMU NPOUCXO00AM 60 6cem mupe. Komnanuu npume-
HAIOM Mepbl N0 HPOMUBOOECMEUI0 60POBCMEY, HO Macuimab npoonembvl
ocmaemcs cywjecmeenHbiM. B pabome npoananuzuposanvi npuuumbl, npeo-
CMABNeHbl pe3yIbmamyvl 6HeOPEHUs OP2AHUAYUOHHO-MEXHULECKUX MEMOO08
npedomspawjenus Kpaxc u oyeHka s¢gexma Ha npumepe oovekmos KKX u
HA pacnpeoerumenbHoiX cemsx.

Knioueswvle cnoga: nomepu snexkmposnepeuu, snepeodghgexmusnocms, xuuye-
HUle 21eKmpOoIHepUlU.

Jlo BO3HMKHOBEHHS W Pa3BUTHA KOMMEPYECKHX B3aUMOOTHOILICHHIH
MeX]ly SHEPrOCHAOKaIOIUMHU OPTraHU3aLUAMHI U MOTPEOUTENIIMHU 3IEKTPH-
YEeCKOW IHEPruM OBLIN NMPENYyCMOTPEHbI KOHKPETHBIE HaKa3aHHsl, PerjaMeH-
TUPOBaHHbBIC BEJJOMCTBEHHBIMH HOPMATHBHBIMHU JIOKyMEHTaMH, BIUIOTH JIO
oTkiroueHusi. Ho neiicTBeHHBbIE MPaBOBBIX, IOPUANYECKUX M TEXHUYECKHX
Mep 0 YMEHBIIEHHIO Pa3MEePOB XUIIEHUH OTCYTCTBYIOT.

B Hacrosimee BpeMsi dJeKTpoCHAOMXKarolye OpraHU3alliy CTalu BCE
Oosbiie 0OpaniaTh BHUMaHUE Ha NpoOJieMbl HeruaTexel u xumenus. OxHa
U3 KpynHeimux snexkrpocereBbix komnanuii [TAO «Jlensnepro» mno uroram
pabotst 3a 2018 ronma BeLiBHiM 8353 ciydas HE3aKOHHOTO HOTpeOIeHHS
asekTposHeprun. OOmas cymMma 3HEproBOpoBcTBa coctaBwia 871,2 miH
py0. BenencTre XumieHUs 2JIEKTPOIHEPTHH YacTh MOITHOCTH OKa3bIBAaeTCs
HEYYTEHHOW. DTO MPUBOIUT K MEPETPY3KaM M YacThIM OTKIIOUEHUSIM. Tak-
K€ BCJICJICTBUE CHIDKCHHS HAIPSDKEHHS YXYALIAIOTCS IMOKa3aTeNd KauecTBa
9EKTPO’HEPTHH, YTO B CBOIO OYEpenb CHIKAET MPOU3BOAUTEIBHOCTh U
3 (HEeKTHBHOCTE JIEKTPOOOOPYIOBAHHS.

Heab padorpi: BeissButh 00mIMEe W YacTHBIE CTIOCOOBI OOPHOBI C XU-
IIEHUSIMH 3JIEKTPOIHEPTUH.
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3agaum:

® 1CCIIe/I0BaTh MacIuTad ¥ BBISIBUTH OCHOBHBIE (POPMBI XUILEHHS HJIEK-
TpO3HEpruu B mupe u B Poccun;

® ONpeNeNUTh O0IIMEe M YacTHBIE CIOCOOBI OOPBOBI C IHEPrOBOPOB-
cTBOM B Poccuu;

® [CCIIe/I0BAaTh METO/BI YMEHBIICHHS JJOCTYITHOCTH U MPOCTOTHI XHUIIIe-
Hus Ha npumepe KKX.

XapakrepucTuka CUTyalluM € JHEproBopoBcTBOM B Poccuu

BoIHYK/I€HHBIE MacCOBBIE XWIIEHHS JJIEKTPOSHEPTHH HMEIOT COIH-
AJIBHBIA XapakTep, 0COOEHHO B MECTax ¢ HU3KHUM yYPOBHEM JKHM3HH Hacele-
HUsl, HalIpUMep, cenbckue paiionsl. [1o ganHpM rasetsl «borarei», B Ile-
penmobckoM paiione CapaTOBCKOH 00JIaCTH MHOTO MYHKTOB HE ra3su()UIlH-
POBaHbI, BCIECACTBUE YEr0 OTOIUICHHE MPOU3BOIAMTCS C OMOIIBIO JJIEKTPH-
yecTBa. B naHHON MecTHOCTH (ukcupyercss numb 15% mnorpebnénHoi
AJIEKTPOIHEPTHH, OCTaJbHOE MOTPEOJSIETCSl C MOMOIIBI0 YCTPOMCTB ISt
IIOAKJIIFOYCHUS K BOSL[yIlIHOﬁ IMHUN 0e3 H30JIA1UH, KOTOPLIC BO3MOXKHO
OIICPATUBHO CHUMATh U YCTAaHABJIMBATh NPH HCO6XOI[I/IMOCTI/I. HO[[KJ'IIO‘IG-
HHUE TPOUCXOJUT K 0€3ydETHBIM MUTAIOINM JHHUSIM. OTO CKa3bIBACTCS HA
MOKa3aTeJsIX KOMMEPUYECKHX MOTEPh B MJICKTPOCETEBOM KOMILICKCE.

K xomMMepueckuM HOTepsiM OTHOCSITCSI IOTEPH 3JEKTPOIHEPTUH, 00y-
cnosiennse[1]:

® [IOIPEITHOCTHIO0 CUCTEMBI Y4ETa JJIEKTPOIHEPTHH;

® HCTOYHOCTHIO JAaHHBIX O HOTpe6I/ITeJ'I$[X, OIINOKaAMH IIpyU BBICTABJIC-
HHUHM CUETOB;

® 33Iep>KKO MIIK TTOJTHOH HEOIUIAaTOH AJIEKTPOIHEPTHH TTOTPEOHTEIIAMH;

® XHIICHUEM JICKTPOIHEPTHH.

B cTpykType 3HEproBOpOBCTBA CYIIECTBEHHYIO JOJIIO 3aHMMAIOT IPO-
MBIIIIEHHBIE Tpeanpuarus. Ho dyame OoHWM OTHOCATCS K HPEeANpUSTHAM
cpeanero u masoro 6usneca. Kpynueitmmuii B 2018 rony dakr 6e3yuérHoro
MOTPEOJICHUS AIIEKTPOIHEPTHH B KATETOPHH «IIPOMBILIUICHHBIH MOTPEeOH-
Telb)» 3aUKCUPOBaH B celbckoM mocesenun HectepoBckoe CyH)KEHCKOTO
pationa. Kak cooburmm B rasere «Marymerus» [2] cormacHo odopmiteH-
HOMY aKTy, 00b&M moxuiieHHoro cocraBui 1 muH 436 Thic. KBT 4, cymma
yiep6a — 9,4 mitH pyo.

Ilo pe3synbTaTaM aHaiM3a BBIABICHHBIX (DAKTOB XMIIEHHS JIIEKTPO-
SHEPrHM aBTOpaMM ObUTH c(hOPMYIIMPOBAHBI OCHOBHBIE CIIOCOOBI XUILEHUS
anekTpodHepruu [3] U mMexaHu3mbl GOpbOBI ¢ HUMH. Pe3ynbrar mpencraB-
JieH Ha puc. 1.
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CnocoGsr GopsObT

Puc. 1. [IpnynHb 1 cnocodbI GOpPHOBI ¢ XHIIEHHEM J1eKTPOIHEPTHI

Kak npaBuiio, BBISIBICHHBIE aKThl XUIICHUSI JIEKTPOIHEPTHU CBOJSITCS
K agmubuctpaTuBHOMYy 1Tpady (7.19 KoAIl PD camMoBOIbHOE MOIKITIOUE-
uue, 19.2 KoAIl PO nospexaeHue mioMObl CUETUYUKA), HO TAKXKe OBIBAIOT
cllyyad TIPUBJICYCHHUS K YTOJIOBHOM OTBETCTBEHHOCTH: yuiep0d myTéM oOma-
Ha (cT. 165, m. 1 VK P®), kpaxa (ct. 158, m. 1 YK P®), He3akoHHOE TPO-
nukHOBeHHUE (1. 2 cT. 158 YK P®), 3noynorpebienue nosepuem (ct. 165,
. 3 YK P®), pasnuunsie Bums Momenandectsa (cr. 159, m 1. YK P®D).
HexkoTopblie 3HEprocObITOBbIE KOMITAHMK BHOCSAT B AOTOBOPBI IITpadbl WIN
BO3MOXKHOCTh OTKJIFOUEHHs aDOHEHTOB OT CETH, JIAaHHbIE CAaHKIIMU BXOJSAT B
NIPOTUBOPEUHE C JEHCTBYIOIINM 3aKOHOAATEILCTBOM WU SIBIISIIOTCS ClIE-
CTBHEM IOPHJIMYECKOH HerpamoTHOCTH morpedutess. Kommanun moryt
OBITh MpHBICYEHBI K OTBeTcTBeHHOCTH 1o cT. 330 VYK PO
«CamoyIpaBcTBOY.

Takum 00pazoM, B DJIEKTPOIHEPIeTHKE HE PabOTaIOT KIACCHYECKHE
PBIHOYHBIC MEXaHHW3MBI U HEOOXOAMM TOCYAapCTBEHHBIN KOHTpOJb. Pac-
CMOTPHUM OCHOBHBIC CITOCOOBI XHINEHHUS 3JIeKTpodHepruu [3] u crmocoOs!
6opsObI (puc. 1).

http://j-es.ru/ &ﬁ



Energy Systems. Vol. 1 2020. 111

BrenpeHne HOBBIX METOJOB OOPHOBI MPOBOLMPYET HAPYIIUTENIEH MpH-
IYMBIBaTh HOBBIE crtocoObl xumenus. Hanpumep, B U3panne moxururenn
NIEKTPOIHEPTUH HaIUTH HECTaHJapTHBIN crocob XHIICHUS
371eKTpo3Hepruu. Ilpu HapyHOW yCTaHOBKE CUETUMKA OHU Kanald B IIEN-
Ky KOpIyca HEMHOTO CHpOIa, Ha KOTOPBIH CIOJ3aJHCh MYPaBbH, TOPMO-
3MBIIKE JUCK [5].

CoriacHO JaHHBIM, MPEIOCTABICHHBIM CETEBOW opranusauueil [4] B
2015 rogy MO3CK cMor nepesoMuTh TEHACHIMIO XUIIEHUS 3JICKTPOIHEP-
T'MHU Ha puc. 2.
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Puc. 2. lunamuka xuueHui 3j1ekTpodHeprun no 1anasiM [AO «MockoBcekast
00beIMHEHHAs YJIeKTpoceTeBasi KOMIAHHUS»

ABTOpam¥ul MIPOBEACH aHAN3 BBIABICHHBIX XHIICHUN 3JICKTPOIHEPTHH
B Pa3HBIX ropoJax CTpaHbl. /laHHAs CTATHCTHKA MpejcTaBieHa B Tabn. 1 u
Ha puc. 3. MOXHO 3aMeTUTh, YTO B rOpojax, IJe pa3BHUTa MPOMBIIUICH-
HOCTB, KOJIMYCCTBO CIIyYacB XI/IL[ICHI/Iﬁ MEHbBIIEC, HO a6COH}0THa${ BCJIMYMHA
yiep6a Goubine (Tyna), yeM B ropojax, rje O0oJbiiast 10t MOTPEOIEHUS —
nacenenue (Camapa) coriiacHo puc. 3.

MacmTalOpl ¥ 9acTOTa XUIIEHUI MEKTPOIHEPTUN HA MPOMBIIUICHHBIX
pEeAnpUATHAX ABJIACTCA CEPHE3HBIM OCHOBAHHEM JIJIA NPCKPAIICHUA DJICK-
TPOCHAOXKEHUS U K 3THM (DaKTaM MOXET U JOJDKCH MPUMEHATHCS YXKE Cy-
HICCTBYIOIIUI OpraHM3allHOHHO-TIPABOBOM MexXaHW3M pearupoBanus. C
YYETOM BBIABJICHHOW JIWHAMUKH, NMPUYHH U CIIOCOOOB XHIICHUS SJICKTPO-
SHEPTHU aBTOPAMH MPEJIOKEHO PACCMOTPETh METOJ CHIDKCHHsS yIuepOa
9HEPrOCHAOKAIONINX OpPTaHW3alUN W TMOBBIIICHUS SHEProd(pPeKTHBHOCTU
notpebsienns B )KKX u B pactipeneuTebHbIX ceTsax. MacmTaObl XUAICHHH
TpeacTaBiIeHb! B Tab. 1.
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@ KonnuecTBo 06Ha Py KEHHDIX XHLLEHMIA, ThICAY
W OGbem «HeOYHTeHHOTO» 3NEKTPUYECTBa, MAH KBT*y

B CToMmocTb NoTepb, MAH pyGnei

Puc. 3. CraTucTHKa XULIEHHIi JIEKTPOIHEPTHH 10 FOPOJAM CTPAHBI

Tabruya 1
Cratuctuka mo ropogam 3a 2019 roa
O6bemM
KomuuectBo CTOMMOCTH
Topon 0GHApyKEHHBIX (HELOYHUTCHHOTO» MOTepPh,
XHUIICHUH, THIC. PJICKTPIICCTRA, MJIH pyo0.
MIH KBT 4
Mocksa 2,2 144 340
Cankr - [TetepOypr 4,05 150 345
Hwxuuit Horopox 1,1 9,5 28,5
Camapa 0,3 1,8 6,1
OmMcK 0,46 0,65 2,6
Tyna 0,43 7,24 28,96

Metoabl 60pbObI ¢ XHIIEHUSIMH FIEKTPOIHEPIHM HA KOHKPETHOM
o0beKTe

IIpumep Ne 1. BBIJIO BBIABICHO CYIIECTBEHHOE ITPEBBIMICHHUE HIIEKTPO-
moTpeOsIeHUs B KUIOM JoMe ((aKTHYecKoe MOTPeOIEHHE OTIMYaIoCh OT
CPEeMHECTATHCTHYECKOTO B 2 pa3a). PericHue: BHEPEHNE METOIOB MPETISAT-
CTBOBAHUS SHEPTrOBOPOBCTBY B JKUJIOM JIOME.
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TCX OpUT mpemIokeH MPOEKT MO MOJCPHHU3AIMU JIIEKTPOXO03sicTBa
noMma, cocrosmiero w3 50 kBaptup. Kommanmeir OOO «BekTop» ObuIH TIpO-
BEJICHHI CIeayromie MeponpusaTst Ha cymmy 1 mumH. 398 THIC. PYO.:

e cOop 50 CUETYHKOB ANIEKTPOIHEPTUH B OZHOM I0]BAJIbHOM TIOMeELIe-
HUM C OTPaHMYCHHBIM JocTynoM. [Iuraromue mpoBoga HampsAMYO COEIH-
HSUT KXY KBAPTUPY C KOHKPETHBIM CUETUYMKOM. BMecTO MCIONB30BaB-
mmxcst cauerankoB CO2M2 (5,15A; 220B), GbUH IPUHATEL B SKCIUTYaTAIHIO
HEBA1031SO (5,60A; 220B);

¢ YyCTaHOBKA 3aIINT MUHUMAJILHOTO HANPSKCHNUS,

® YyCTaHOBKa peJie KOHTPOJII MOIIHOCTH Ha KOPHIOPHOE OCBEIIEHHE C
3armacoM B 10% ot ycTaHOBIIEHHOH MoImHOCTH. JlaHHOE pene cpabaThiBaIo
IIPU TMOMBITKE MOIKIIOUEHUS M OTKIIoYao norpedutens. Yepes 3amaHHBIN
MIPOMEXKYTOK BPEMEHH OCYILIECTBIISUIOCH TIOBTOPHOE BKIIIOYEHHE.

bnarogaps npoBeaéuHolt paboTe yaanoch YMEHbUIUTh pa3Mep OIUIaThl
3a MecTa 00IIIero moiabp30Banus (KOPUIOPHOE OCBelIeHUe, paboTa ToModo-
Ha ¥ T.1.). B Tabn. 2 mpuBeneHbl MaHHBIC MO MOTPEOIEHHOM 3HEPTHU CO-
IJIACHO KBUTAHIMAM B HMioHe (110 Hayaiga pabor) u B aBrycte (mocie 3aBep-
LIeHust padbor).

Tabauya 2
Cuera 3a JIEKTPOIHEPTHUIO
Iotpebnenne, kBT 4
HaumenoBanue

UioHb ABrycr
50 kBapTHp 14 000 12 000
061eromMoBeie HY) b1 (OJTH) 12 150 200
Bcero 26 150 12 200

B cymme gom cran notpebisath Ha 53% MeHble, 4TO OOBSICHSIETCS
YMEHBILICHHEM MaCIITa00B XUIIECHUH, SIKOHOMHUEH U JOOPOBOJIBHBIM Iiepe-
XO0J/I0M MHOTHX KBapTHp C 3JEKTPUYECKUX IJINTOK Ha T'a30BBIC.

B pesynbTare Kaxaplii CHETYMK YCTAHOBJICH B OTAEIBHOM IOABAITEHOM
TIOMEIIIEHNH C OTpaHWYEHHBIM jocTynoM. Ha puc. 1 u 2 nokazano usmene-
HHE TOJIOKEHHSI CUETYMKOB. Jlajee MHOTHE JKWIBIBI TEpPEllI Ha ra30Bble
IUINTBI C YCTAHOBKOW OajUIOHOB, YTO CHJIBHO CKa3aJOCh Ha KOHEYHOM pe-
3yJIbTaTE U MPHUBEIIO K MOBBIIICHHUIO Kilacca YHeProdpPeKTUBHOCTH 3/1aHHSI.

Takum 0Opa3om perena mpodieMa HECAaHKITMOHHUPOBAHHOTO TTOJIKITIO-
YeHHs K 00IIei MPOBOAKE U HENOY4ETa SJEKTPOIHEPTHH M3-3a BO3IEHCTBUI
Ha CUETHBII MeXaHW3M, a IO0OPOCOBECTHbIE a0OHEHTHI CTalH IUIATHTh
MeEHbIIIe, TaK KaK CHU3WINCH CUeTa 3a MecTa OOIIero moib3oBaHus. Pacmo-
JIOKEHHE CUETIYNKOB ITOKa3aHO Ha puc. 4.
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Puc. 4. Pacnojio:keHue CHETYMKOB 10 U MOCJIe MPOU3BOACTBA PadoT

Ilpumep Ne 2. BHenpeHHe METOJOB MPENsSTCTBOBAHUSI YHEPTOBOPOB-
CTBY B CEIIbCKOW MECTHOCTH.

B UepnsaxoBckom pailoHE B CEIbCKOH MECTHOCTH CHJIbHOE BHUMAaHHE
IIPUBJIEKAET BOPOBCTBO 3IEKTPOIHEPTUU C BO3AYIIHBIX JHMHUHN 3JIEKTpOIE-
penauy, BBHIOJIHEHHBIX 0e3 m3oiauuu. Kak npaBuio, XMIIeHHE OCYyIIeCTB-
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JSUIOCH TIOCPEJICTBOM MOIKIIIOYEHHS O0OPYAOBAHHUS C MOMOIIBIO «KPOKO-
JIUIBYMKOBY», KOTOPBIE MOXHO OBIIO OBICTPO CHATH B CiIydae NPOBEPOK.
BoposctBo cocraBmsiio 40-60% mo mamabM «SHTapBR3HEpTOY». [N1a yerpa-
HEHHUS TAaHHOU MPOoOIIeMbl OBUTH BHEIPEHBI CIEIYIOIINE PEIICHUS

® CMEHa roJIoro MpoBoja Ha CAMOHECYILNI N30JIMPOBAaHHBIN POBO/;

® BEIHECCHHUE CUETUYHMKOB 32 TEPPUTOPHIO MOTPEOUTENS U YCTAHOBKA Ha
OTIOpPY, Ha BBICOTY 7M.;

® 3aMEHA CUETYMKOB C MEXaHWYECKUX Ha DJIEKTPOHHBIE C (YHKIHIMH
JVCTAHIIMOHHON TIepeaun JaHHBIX ¥ CUTHAIM3ALUH BCKPBITHS.

Bnarogapst mpoBeAEHHBIM MEPONPHATHSIM, XHIIEHHE 3JIEKTPO3HEPTHU
ymanock ymeHbpIHTh 10 10-15%.

BbiBoabI o padorte

CHmKkeHne KOMMCPUYCCKUX MOTEPDH ABJIACTCA OAHUM U3 CYHICCTBECHHBIX
MOTEHLMAJIOB SHeprocoepexenus. Habmronaercs: 3aBUCUMOCTD pocTa TapH-
¢oB 1 MacmTabOB XMIIEHHH, IPH 3TOM 3aBHUCUMOCTh 000ro/Has. Bcé ycy-
ryosseTcst OOJBINUM YHCIOM HEIIaTeIbIUKOB. TakuM 00pa3oM, HaOJIro1a-
€TCsl 3aMKHYTBIH KpPYT, a pEIUTh JaHHYIO MPoOJIeMy MOXKHO TOJIBKO paspa-
OaThIBast CTaHAAPTHBIE METOBI OOPHOBI, MHYOPMALIUIO O KOTOPBIX IIEIECO-
00pa3HO pacnpoCTPaHATh Yepe3 roCyAapCTBEHHYI0 WH(POPMAIMOHHYIO CH-
cremy ['MC sneproaddexruBHOCTE. [IpuMepoM TakuX METOJOB MOTYT
CTaTh MPEUIOKEHHBIE MEXaHU3Mbl CHI)KEHHS JOCTYITHOCTH XHUIICHUH 3J1eK-
TPO3HEPTHH B KHUJIIOM JIOME U B IPUTOPOIHBIX PaCIpPEACINTENbHBIX CETSX.
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INCREASE OF ENERGY EFFICIENCY BY ELECTRICITY THEFT ELIMINATION

Y.V. Romaniuk and O.V.Novikova
Peter the Great St.Petersburg Polytechnic University, St.Petersburg

Abstract. This paper examines the problem of electricity theft and the method
of commercial losses decrease. Incidents of unauthorized electricity consump-
tion by private owners are happening all over the world. Companies are taking
measures to stop theft but the scale of the problem is still significant. The paper
has analyzed causes, presented results of the implementation of technical and
organizational methods of theft elimination, and evaluation of the outcome on
the example of public utilities and distribution networks.

Keywords: electrical power losses, energy efficiency, electricity theft.
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