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SHEPI'OCBEPEI'AIOIIASI CHCTEMA DJIEKTPOCHABXEHMUS CEJIBCKHUX
IMOTPEBUTEJIEN

Beenenue. Ha cerogusmHuil JeHb CylIECTBYET JBa IYTH, [0 KOTOPBIM Pa3BUBAECTCS
sHeprocOeperarone TEXHOJIOTUN B 3JIEKTPOIHEPIeTUKE — 3TO dHEprocOepekeHue mpu mnpo-
M3BOJICTBE JIEKTPOIHEPTUH U SHEprocOepexeHue npu ee tpancmopre. [leppomy yzaeneno no-
CTaTOYHO MHOTO BHHUMAaHHUS, a BTOPOM BOIIPOC B HAIlleH CTPAHE OCTACTCSI HEPEIICHHBIM.

OcHoBHBIMU (haKTOpPaMH, KOTOPHIE XapaKTEPU3YIOT CUCTEMY IJICKTPOCHAOKEHUS, SB-
JISIETCSI CTOUMOCTh €€ COOPY’KEHUS, HaJeKHOCTh U AIKOHOMUYHOCTh TMEpelayu dJIEKTPOIHEP-
run norpedurensM. CHUKEHHE TIOTEPh AIIEKTPOIHEPTUU B IIEKTPUUECKHUX CETAX JO IKOHO-
MUYECKH OOOCHOBAaHHOTO YPOBHS — OJHO M3 BaXKHBIX HaIpaBJICHUN »HeprocOepexeHus. B
CBSI3M C Pa3BUTHEM PBIHOYHBIX OTHOIICHUW B CTpaHE 3HAYMMOCTH MPOOJIEMBI MOTEPh JJICK-
TPOIHEPTUU CYIIECTBEHHO BO3pocia. CTOMMOCTh MOTEPh SBISETCS OAHON M3 COCTABIISIOIINX
Tapuda Ha MEKTPOIHEPTHIO.

CymecTBytolias B Hallel cTpaHe TpexdasHas YeThHIPEXIPOBOAHAS CUCTEMA DJIEKTPO-
cHaOeHus1 cenbckux mnotpedutenerr 0,38/0,22 kB xapakrtepusyercs psSaoM HEIOCTATKOB:
BBICOKHI ypOBEHb MOTEPh 3JIEKTpodHepruu (10 15 % OT 31meKTpo’Hepruu, NOCTYNUBILEH B
CEeTh), HEYJOBIIETBOPUTEIHHOE KAa4YeCTBO SJIECKTPOIHEPTUHU (IpeBBIMICHUE KOA((OUIIMESHTOB
HECHMHYCOHIaJIbHOCTH, HYJIEBOM M 0OpaTHOI mocieaoBaTenbHOCTH B 2—4 pasa), MO cpaBHe-
HUIO C HOPMHPOBAHHBIMU 3HAYCHUSIMU BBICOKHM YPOBEHBb IMOTEPh HAINPSHKEHUS, YTO TPUBO-
JUT K OTKJIOHEHUSIM HANpsOKEHHs B OTJIAJICHHBIX MOTpeOUTeNell, He COOTBETCTBYET TpeboBa-
ausm ['OCT 13109-97 [1, 2]. Bce 3T0 mpHBOIUT K 3HAYMTEIHHBIM YOBITKAM 3JIEKTPOCHAO0-
JKAIOIIUX KOMIAHUM, a TAaK)K€ IPUHOCUT 3HAYUTEIBHBIN yIIepO MOTPEOUTENAM IJIEKTPOIHEP-
TUH.

[Ipu mpoeKTUPOBAaHUU CEIBCKHUX JIMHUN DJIEKTPONEPEIaun CTPEMSTCS MO0 BO3MOKHO-
CTH K Ooyiee paBHOMEpHOMY pachpejelieHnto notpeduteneid mo ¢azam. Ha ceromnsmHuit
JIEHb CYIIECTBYET MHOXXECTBO YCTPOMCTB 1O CUMMETPUPOBAHUS CETH, HO BCE OHHU 3a CBOEH
BBICOKOW CTOMMOCTH, HU3KOW HaJIeKHOCTH M HEeA((HEKTUBHOCTH MPU MPOTSHKEHHBIX JIMHUSAX,
MUTAIOIMUX 0IHO(Aa3HOE KOMMYHAJIbHO-OBITOBOE HArpy3KH, HE MOJTYYUIIN IIUPOKOTO TIPUMeE-
Henus B cetsax 0,38/0,22 xB.

AHaJIM3 NMOCJIeAHUX UCCIe0BAHUI U myOaukauni. Kak u3BecTHO B YKpauHe mpo-
TshkeHHOCTh nuHui 0,38/0,22 kB cocraBnser okono 50 % OT MpOTSHKEHHOCTH JIMHUK BCEX
KJIacCOB HampsikeHus [3]. Dnexktpudukanus cTpaHbl 3aKOHYMIACH B KOHIE 60-X TOI0B MPO-
[IJIOTO CTOJIETHS, TIO9TOMY 3HAUYMTENbHAS YacTh CYIIECTBYIOIIUX CeTel TpeOyeT MOJIHOM pe-
KOHCTPYKIIMU. B 3TO# CBS3M HEOOXOIMMO CIIPOSKTHUPOBATH U MOCTPOUTH 00JIee SIKOHOMUYHBIE
U HAJCKHBIE DJIEKTPUUECKUE CETH, KOTOPbIE ObI UMENH PsJ MPEUMYILECTB M0 CPABHEHHUIO C
CYIIIECTBYIOIIEH CUCTEMOMN AJIEKTPOCHAOKEHHUS.

CHmKeHne oTeph JIEKTPOIHEPTUH TIPH €€ Tiepeade OT MPOU3BOIUTENS 10 OTpeOu-
TeJA SBIIAETCS aKTyaJIbHOM 3aJadeil, KOTOPOW Ha MPOTSKEHHH BCEr0 BPEMEHU CYHIECTBOBA-
HUS CUCTEMBI DJIEKTPOCHAOKEHUS yIeTseTcsl 00NbII0e BHUMAaHUE.

B HaceneHHBIX TyHKTaX € MHOTOJT@XHBIMH JIOMaMH JIMHUMA DJJIEKTpOIEpeaaun
0,38/0,22 kB uMeroT HEOOJIBIIYIO MPOTSHKEHHOCTh OT mojcTaniuii 10-6/0,4 kB, mockonbKy
MIPUCOCTMHEHHBIC MMOTPEOUTENN HAXOISITCS HAa HEOOJIBIIIOM PACCTOSIHUU APYT OT apyra. Yarie
BCEro ITO KaOelbHbIE TMHUU, a BO3YIIHbIC JIHHUHA PACTIOJIO0KEHBI B HACEICHHBIX MMyHKTaX C
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MaJIOATXKHBIMH IoMaMH. B cenbckoil MecTHOCTH B OOJIBIIMHCTBE JIMHUU BO3YILIHBIE, K KO-
TOPBIM TMPUCOECTUHEHBI OAHO(A3HBIE MOTPEOUTENH, MPHUYEM PACCTOSHHE MEXKIY TOYKAMHU
MIPUCOCTMHEHMS COCEAHUX MoTpeduTeneit He meHee 35—4(0 MeTpOB, YTO OMpEIENsIeTCs pac-
CTOSIHUSIMHU MEXIY OIIOPaMHU.

[IpoBeneHHBIN aHAIU3 CUCTEM DJIEKTPOCHA0KEHHUS, KOTOPbIe IPUMEHSIOTCS B APYTUX
cTpanax [4] Tabn. 1 moka3am, 4yTo cTpaHbl EBponbl, 3a uckiodeHrneM HopBeruu, mupoko uc-
MOJIB3YIOT B KAayeCTBE pPACIpPEACTUTEIIbHON CHUCTEMBbl 3JEKTPOCHAOKEHUS KWIBIX U 001Ie-
CTBEHHBIX 3JIaHMH Tpex(azHyI0 YeTBIPEXIpPOBOIHYIO cucTemy HampspkenueM 400/230 B ¢
rIIyXo03a3eMJIeHHOH HellTpanbio. HopBerusi B HacTosIee BpeMsi UCIONb3YeT TpeX(pa3Hyro CH-
CTEMY C JUHEIHBIM HamnpspkeHueM 220 B u u3oaupoBaHHON HEMTpanbio. JTa CUCTEMA I1OCTe-
neHHo 3amensiercsa cuctemor 400/230 B. B CIHIA wucnosb3ylOT CHCTEMY HaNpsOKEHHEM
220/127 B, nmuHUM KOTOPOH MMEIOT HEOOJIBIIYIO MPOTSIXKEHHOCTh OT OIMOPHI, I7I€ YCTAHOBJICH
onHo(da3HbIi TpaHchopmarop, U 10 morpeduTens. Kaxapnii omHoda3Hbld TpaHChOpMATOP
00CITy’)KUBAaeT HECKOJIBKO JOMOB, IPH HEOOXOAMMOCTH MUTAHMUS Tpex(a3zHbIX MOTpeduTenen
Ha OIOpe yCcTaHABIMBAaETCs TpexQasHblil Tpanchopmarop.

Tabnuma 1 — PacipocTpan€HHble cTaHAapThI HAMIPSKEHUN

Crpanbl P® u CHI Crtpanst EC Nramnsa CIIIA
@a?lf oo miefio) 220/380 230/400 240/420 | 127/220

AHanmu3 CylIecTBYIOIUX CHUCTEM JIEKTPOCHAOXKEHMsI MOKa3bIBAET, YTO 3Ta CHUCTEMA
SBJISICTCS] 9KOHOMHYECKH HanboJiee 1ejaecoo0pa3Hoil.

OcHoOBHBIE MaTepHaJbl MCCJIEA0BAHUA. PaccMOTpUM KOHKPETHBIH IpUMEp CETH.
Hcnone3ys nporpammubsiii mpoaykT Electronic Workbench [5] mpoBenem momenupoBanme
pabothl naHHO# cetu (puc. 1). Harpy3sum ceTb noTpeduTessiMu, CONPOTUBICHUS Harpy3KH
KOTOPBIX UMEIOT cienyrontue 3HadeHus: 20 Om, 30 Om, 40 Om, HavanbHBIE (Da3bl CUHYCOU]T
HaNPsDKEHUS CeTH paBHbI cOOTBETCTBEHHO 0, 120, 240 rpaxycoB, CONPOTUBIICHUS aTlOMUHUE-
BBIX IIPOBOJIOB MPEACTABIEHBI PSJIOM MOCIEA0BATEILHO COETUHEHHBIX AaKTUBHBIX U PEaKTHB-
HBIX CONPOTUBICHUN yyacTKoB Bo3aymiHo# tunun (R = 0,012 Om, X = 0,011 Om ans npoBo-
na AC-35) mexly TOUKaMu MIPUCOEANHEHUSI TOTpeOuTeNnel (A1 BO3IYIIHBIX JIMHUM 3TO pac-
CTOSIHUE MEXJy ONOpaMM), MOTPEOUTENN BKIIOYEHbI MEXIY OAHUM U3 (pa3HBIX MPOBOJOB U
HYJIEBBIM MPOBOJOM (110 3 MOTpeOuTeNs B TOUKE NPUCOEAUHEHNUS, IPUYEM pa3HbIe MO BEJIU-
yiHe B Kakaou u3 (¢a3). Ha npuBeaenHoit cxeme (puc. 1) cMoaenupoBaH monHo(pa3HbIi yua-
CTOK JIMHUU JUTMHOU 210 M (1ecTsh omnop, K Kaxa0i NpUCOeIMHEHB! 0JHO(pA3HbIE TOTpedUTE-
au). B Tabi1. 2 npuBeaeHbl MOTEPH Ha KAXJIOM y4acTKe B (Da3HbIX M HYJEBOM IIPOBOJIAX.

Cymmapssble notepu B ceT cocTtaBsT 105 Br.

Tenepp paccMOTpHUM CETh ¢ TAKUMH K€ Harpy3kaMmu, Ho HanpsbkeHueM 10 kB, B koro-
poit Tpancdopmaropsl 10/0,4 kB HaxomaTCs HEMOCPEACTBEHHO Ha omopax (puc. 2). Ha mpu-
BEJICHHOW Ha pHUC. 2 CXeMe TaKXe CMOJEIMPOBAH IMOJHO(A3HBIN y4acTOK JMHUU JUIMHOU
210 M (mecTs omop, K KaKJI0M MPUCOENHMHEHBI OHO(a3HbIe ToTpedbuTenu). B Tadn. 3 npuse-
JIEHBI IOTEPHU Ha Ka)kJIOM y4aCTKE CETH.

CymmMmapHnsbie notepu B cetu coctassat 0,15013 Br.

CpaBHeHHE NOTEph MOKA3bIBAET, UTO B NpeanaraeMoi cetu norepu B 700 pa3 Huxke
(0e3 yuera noteph B TpaHchoOpMaTopax), 4eM B TPAJIULUOHHON CUCTEME AJIEKTPOCHAOKEHUS.
Taxoke B mpeasaraeMoi cucTeMe 3J1eKTPOCHA0KEHUS Ha YeTBEPTh YMEHbBIIAETCS KOJIMYECTBO
[[BETHBIX METAJIOB, TaK KaKk HEOOXOIMMO TPH MPOBOJIa, BMECTO YETHIPEX.
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Tabnuua 2 — Pacnipesenenne noTeps B NPOBOAAX HA y4acTKax

Pucynok 1 — MogenupoBaHue pexxruMOB CETH

C TIOMOIIIBI0 KOMTIBIOTEpHOM mporpammsbl Electronic Workbench

Tposost YuyacTok VYyactok VYyactok VYyactok VyacTok YuyacTtok

0-1 1-2 2-3 34 4-5 5-6
®daza A 12,91 Bt 8,95 Bt 8,95 Bt 3,22 Bt 1,43 Bt 1,43 Bt
daza B 12,98 Bt 5,76 Bt 3,24 Bt 3,24 Bt 0,36 Bt -
®daza C 12,9 Bt 12,9 Bt 5,72 Bt 3,22 Bt 3,22 Br 0,36 Bt
Hynesoii - 1,05Br | 1,055Br - 1,06 BT | 1,066 Br
MPOBOJI
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Pucynoxk 2 — MonenupoBaHHue peKUMOB CETH

C MOMOIIBI0 KoMIbloTepHOH nporpammsel Electronic Workbench
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Tabnuna 3 — Pacnipenenenue notepb B MpOBOAAX Ha y4acTKax

hoEo YyacTok Yyactok Yyactok YyacTok VYyactok Y4acTok
POBOA 0-1 1-2 23 34 45 56
®aza A |0,01896 Bt | 0,01106 Bt | 0,01106 Bt | 0,00474 Bt | 0,00158 Bt | 0,00158 BT
®azaB |0,01899 Bt | 0,01106 Bt | 0,00474 Bt | 0,00474 BT | 0,00158 BT -
®aza C |0,01896 Bt | 0,01896 Bt | 0,01106 Bt | 0,00474 BT | 0,00474 BT | 0,00158 BT
Hynesoii B B B B B B
MPOBOJI

CraTucTuueckue HMCCIEOBaHMS TOKAa3bIBAIOT [6], UTO B KadyeCTBE CTATUCTUYECKOM
MOJIENIN MOYKHO MPHHATH CeTh ¢ oAHUM TpaHcpopmaropom 10/0,4 kB u oTxoasmeil TuHe,
KOTOpasi UMEET KOMMYHaIbHO-OBITOBYIO 3arpy3Ky, MaTEMaTHYECKOE OXKHUIAHUE JITTUHBI KOTO-
poii cocrasisieT 700 M.

CrnemnaeM cpaBHUTENBHBIM aHAU3 CTOMMOCTH PAacCMaTpHUBAEMbIX CeTed. YKpYIHEH-
HbIE TIOKA3aTeJId CTOUMOCTH COOPY>KE€HHUsI TIOJICTAaHIIMIA M JIMHUM dJIeKTponiepenayu [7] npuse-
JieHbI B Ta0JI. 4. ba3oBasi CTOMMOCTh IOCTPOCHUS JIMHAM COCTOMT M3 CTOMMOCTEH OTop, Mpo-
BOJIa, ApMAaTYPbl, TEPPUTOPHUH (CTOUMOCTH 3€MJTU OTBOJIMUMYIO IO ONIOPY MJIH TMOJICTAHIIUIO) U
pabotel. Takke HEOOXOAMMO YUYUTHIBATH 3aTpaThl Ha OmaroyctpoiictBo — 3 %, MPOEKTHBIE
paboter — 8 %, nmpouune padboTs — 3,5 %, urusmuoo — 18,09 % u npeacraBuTeIHCKHUE Pacxo-
el — 5 %.

Tabnuua 4 — YKkpynHeHHbIe [TOKa3aTeId CTOMMOCTH COOPY>KEHHsI MOACTAaHIMN U JIU-
HUU 2JIEKTpoIepeadn

CTouMoCTh CTOUMOCTB CTOUMOCTE
COOPYKEHHUS COOPYKEHHUS COOPYKEHHS CTONMOCTE CTouMOCTh
TpaHcgopma- TpaHcopma- TpaHcopma- COOpyKeH COOPYKEHHUSI
TOPHOM ITOA- TOPHOM NOA- TOPHOM NIOA- - 1 KM IUHHU
CTaHIINU CTaHIINU CTaHIINU (AC-70) (CHUIT 4 2x16)
35/10 xB 10/0,4 xB 10/0,4 xB 10 kB, rpH 0,38 kB, rpn
2x4 MBA, mis. | (TC3 100 xBa) (OC3 16 xBa) ’
T'pH 100 xBA, rpu 16 kBA, rpH
3,5 138000 15500 359000 197000

PaccMoTpuM CTOMMOCTBH COOpYKEHHUSI CHUCTEMBI DJIEKTPOCHAOKEHHS TOTPEOUTENeH,
kotopsle utatores ot cetu 0,38/0,22 kB (puc. 3).

Tpancdopmarop
35/10 xB

(D

Tpancdopmarop
10/0,4 xB

Junus 10 kB JInnwms 0,4 kB

YVYYYY Y Yy

[ToTpeburenu

Pucynox 3 — TpamunmonHas cucTeMa JIeKTPOCHA0KESHIS

26 IHmezposaHi mexHornoeii ma eHepao3bepexeHHs 4’2011



EHEPIrETUKA TEM/IOTEXHOJIOI I TA EHEPIO3BEPEXEHHS

OnpenenuM CTOMMOCTh COOPYKEHHSI TaKOW CHUCTEMBI AJIeKTpocHaOxeHus. Bo3bmem
11t pacuera uHuo 10 kB nmunno#t 10 kM 1 nmunuio 0,38 kB gymuanoi 700 m (s 40 notpe-
ouTenei).

CyMMapHas CTOMMOCTb TaKOH CHCTEMBI 3JIeKTpocHa0)eHus: 7565900 rph.

Teneps paccMOTPUM CTOMMOCTH COOPYKEHHUSI CUCTEMBI JIEKTPOCHAOKEHUsI MOTpeOu-
TeJeH, KOTOPBIC MUTAIOTCS 10 MPeIaraeMoi CUCTEME dJIEKTpocHa0)eHus (puc. 4).

Tpanchopmarop
35/10 xB
@ JIunus 10 kB
Tpancdopmartopsl
10/0,4 xB

[TorpebuTenu
Pucynok 4 — Ilpemnaraemas cuctema 3JIeKTPOCHAOKEHUS

OnpenenuM CTOMMOCTh COOPYKEHHsI TaKOW CHUCTEMBI AJIeKTpocHaOxeHus. Bo3pmem
quist pacuera auHuio 10 kB nnunHOM 10,7 kM (115 40 notpedureneit). B pezynpraTe noayuum
CTOMMOCTH TaKOH CHCTEMBI 1eKTpocHab)keHust 7496300 rpH.

BeiBOA

CpaBHUTENBHBIA aHAJIN3 CUCTEM 3JIEKTPOCHAOKEHMs MOKA3bIBACT, YTO MOTPEOUTENN
KOTOpBIE MHTAIOTCA IO MPEIJIaraeMoil CHUCTeMe 3JIeKTPOCHaOkeHHs (0T TpaHC(HOPMaTOPOB
HEOOJIBIIION MOIIHOCTH YCTaHOBJIEHHBIX Ha OMOPax) MMEIOT MapaMeTpbl KayecTBa 3JIEKTPO-
SHEpruu, KoTopele NoiaHocThio ynosieTBopsitoT ['OCT 13109-97. Ilotpebutenu, KoTopble
NUTAIOTCA MO TPAAMLMOHHOM CHUCTEME 3JIEKTPOCHA0XKEHUS, UMEIOT HEYIOBJIETBOPUTEIHHOE
KAayeCcTBO JJIEKTPUYECKOW HHEepruu (mpeBbllieHHEe KO3 (UIMEHTOB HECHHYCOMAAIbHOCTH,
HYJeBOM M OOpaTHOM IOCIEeN0BaTEIbHOCTH B HECKOJIBKO pa3), BBICOKUI YpOBEHb MOTEph
HaNpsDKEeHUs (HEAOMYCTUMbIE OTKJIIOHEHHS! HAIpsKEHUS Y OTJAJIICHHBIX MOTpeOuTesneit), 4to
Heponyctumo napamerpamu 'OCT 13109-97. KpoMe Toro B mpearaéMo CUCTEME JJIEK-
TPOCHA0XKEHHUS MOTEPU AIEKTPOIHEPTUN 3HAUUTENIBHO HIDKE, YEM B TPAIUIIMOHHOW cucTeMe
3NeKTpocHaOkeHus. FITHBeCTUIIMOHHBIE BJIOKEHHS B 00a MPOEKTa SBISIOTCS PaBHOIKOHOMUY-
HpIMHU. Ha Ham B3risa, Ipu MOJMHOM PEKOHCTPYKLHMU CYIIECTBYIOIIUX WA COOPYXEHHH HO-
BBIX JIMHU 3JI€KTpoIepe1aud HE0OX0IMMO MEePEXOUTh Ha MPEAIaraéMyto CUCTEMY JIEKTPO-
CHa0EHUs, MO3BOJISIONIYIO CYIIECTBEHHO CHU3UTh IIOTEPU JEKTPOIHEPTUH B CeTH, obecre-
YyuBas B TO K€ BpeMs 0oJjiee BHICOKHE MOKa3aTeNId Ka4yecTBa AIEKTPOIHEPTHH.
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Mipournuk O.0.

EHEPI'O3BEPII'AIOYA CUCTEMA EJIEKTPOIIOCTAYAHHSA CIVIBCBKHUX
CIIO’)KNBAYIB

[TpoBeneHo aHaNi3 ICHYIOUMX CUCTEM EJICKTPOIIOCTA4YaHHs Ta 3allPONIOHOBAHO aJbTep-

HATUBHUHN, EKOHOMIYHO OOIPYHTOBAHUHN BapiaHT CUCTEMH €JIEKTPOIOCTaYaHHs, € CIOXKUBaul
KHUBIIATHCS B/l TpaHC(HOPMATOPIB HEBEIUKOI MOTYKHOCTI BCTAHOBJICHHUX Ha OIOpax.

Miroshnyk O.
ENERGY SAVING OF POWER OF RURAL CONSUMERS
The analysis of existing supply systems and proposed an alternative, economically

feasible option of power supply system, where consumers are supplied by small power trans-
formers mounted on poles.
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