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AHAJII3 MOKJIMBOCTI NIEPEXOJY EJEKTPUUHOI MEPEXI
YKPAITHU HA HAIIPYTY 20 KB

Y cmammi npoananizoeano cman enexmpuunoi mepedsici Ha mepumopii Vkpainu, akuii € Ha OaHull Hac
HEe3a008IIbHUM Yepe3 3acmapine Komymayitine obaadHanus. B npoyeci oocnioscennss 6cmanogneno pso HeoomliKié
cucmemu 6 (10) kB, wo npuzgooums 00 6elUKOi 6mpamu eieKmpuyHoi enepeii, Aka nepedacmscs Ha 8eIUKy 8i0CMaHb
00 cnodxcugaua pisnux kamezopii. Posensnymo demanvho, AKi nepesazu Mae cucmema eieKmponoCmaianis 3 Kiacom
nanpyau 20 kB. Po3pobneno pao ycmanos noemanHozo nepexooy Ha KOHYenyiro 3 HoMiHanbHow Hanpyzoio 6 20 kB.

Knrouosi cnosa: xomymayitine ycmamky8aHHs, MPAHCHOPMAMOpP, DPeHO8AYis, PO3NOOLIbHA NIOCMAHYIs,
VHIQIKaYis, NPONYCcKHAa 30amMHiCb.

IMocranoBka mpodaemu. Ilepen HKPEKY (HaumionansHa xomicis YkpaiHu, 1o 3mificHIOE peryiroBaHHS y cdepi
€HEePreTHKN I KOMYHAJIBHUX IOCJIYr) CTOITh 3aBJaHHS MOJIMIICHHS SKOCTI IOCIYr, L0 HAJAIOThCS 3 Mepeaadi ta
PO3MOILTY eeKTPOCHEPTIi.

AHaii3 ICHYIOUMX €JEeKTPUYHHUX MEpeX BKazye Ha (pi3MdHy 1 MOpajbHY 3HOIIEHICTH eJIEKTpooOIagHaHHs (BIK
nestkoro obmagHaHHs csarae 50-70 pokiB). Uepes 3acTapilicTh TeXHIYHOT 6231 YKpaiHCHKUX PO3MOIUIBUNX €IEKTPHIHUX
MEpeX CTajla 3BUYHOIO BHCOKa BTpara ejekrpoeHeprii. Ha skocTti mepenadi enekrpoeHeprii KiHIEBOMY CIIOXKHBady
MM03HAYA€ETHCS 1 HU3bKUH PiBEHh aBTOMATH3AIIII.

Po3BuTok kpaiHu i i eKOHOMIKM HEMHMHYYe MPU3BOIUTH IO 3POCTAHHS YKMCIA €HEPrOEMHOIO OOJIaJHAHHS HpPHU
3araJbHOMY 30UIbIICHHI KUTBKOCTI CIIOXKHMBaYiB (1 sIK Pe3yNIbTAaT - HABAHTAKEHHS Ha EIEKTPHUYHY MEPEeXKY), SIKe 4acTo
JocArae TEXHITHOT MEeXi iICHYIOUHX Mepexk. [IedinnuT NoTyKHOCTI IPUHHATO BUPIINIYBaTH JOKaIbHO. [ 3a0e3medueHHs
CJIEKTPOKUBIICHHSIM HOBUX CIIOKHMBadiB (OararoroBepxiBka, 3aBOJ i T. I.) Bin enekrpocranuiii (abo migcraHmiii)
MPOKJIANAIOThCS TMapajelbHO HOBi JiHII enekTpomepenad, OymyroTbes HOBI posmoaunpui mincranmii. HKPEKY
MIPOTIOHY€E MIMIATH 10 BHPILIEHHS LBOTO 3aBAaHHS IIOOAJIBHO 1 NMPOIOHYE PO3IJIIHYTH MOMIIMBICTH ITOETAITHOTO
nepexoJy Ha BUKOPHCTaHHS Kiacy cepequboi Hampyru 20 kB 3amicTh moBciogHO 3actocoBanux Hampyr 6 (10) xB.
JlaHuit HaPsIMOK PO3BUTKY PO3IOIUTBHUX MEPEK BBXKAETHCS MEPCIIEKTUBHUM 1 HEOOX1THUM ISl HAIIo1 KpaiHw.

BrpoBamkennst Hanpyru 20 kB B Mickki Mepexi (3amiHa CTapux ejneKTpoMepex abo OyAiBHUITBO HOBHX)
€KOHOMIYHO BUTIHE 3aBISIKH IOCTIHHOMY 30UIBIICHHIO HIUTBHOCTI HaBaHT)KEHHS B MiCTaX, MOCHJICHHS BHUMOT JIO
SIKOCTI eJIEKTPOEHeprii. 3aCTOCOBYBAaTH €JeKTpUYHI Mepexi 3 Hanpyroto 20 kB BurigHo He TUIbKM B MaciiTalli MiCT.
MonemoBaHHS CUTbCEKUX Mepex Ha Hampyry 10, 20 i 35 kB nokazano, mo enexrpryni Mepexi 10 kBT qouinbHi mpu
IIUTHOCTI HaBaHTaxkeHHs MeHute 60 kBT / km2. Mepexi 3 Hanpyrowo 35 kB paluioHanbHO peati3oByBaTH, SKIIO 30HA
o6ciryroByBaHHS TepeBHInye 25 kM. BripoBamkyBatu enekTpuyHi Mepexi 3 Hampyroio 20 kB A0minsHO B HACTYIHUX
BHIIaJIKaX: TPH IIUIBHOCTI HABAHTAKEHHS OuIblie 65 KBT / kM2, 1py 3aMiHi JiHiil xuBIeHHs 6KB, npu OyTiBHULTBI
HOBHX cenu [1-2].

AHaniz nomepeaHix gociaigxkens. BukopucranHs HoMiHanpHOI Hanpyru 20 kB € HOBUM piBHEM B 3a0IIapKeHHI
€JIEKTPOCHEPTii, SIKUH JO03BOJIMUTH MIJHATH MPOMYCKHY 3/laTHICTh, 3HU3UTH BTPATH, a TAKOX 30UIBLIIMTH HAIIWHICTB 1
6e3neKy BUKOPHCTOBYBAaHHUX EIEKTPOMEPEXK.

SIkmio npoaHa i3yBaTH BUKOpPHCTaHHS HOMiHanbHOI Hanpyru 20 kB B cucremax enekrponepenadi, TO CIIPAIOYHCh
Ha JIOCBIJ{ KpaiH, B SIKMX BXKE BIIPOBA/DKEHA JiaHA TEXHOJIOTis, MOYKHA BUIUIMTH OCHOBHI 1i epeBaru HaJl KIIACHYHUMH
U HAC CHCTEMaMH 3 HOMIHABHOIO Harpyroto 6/10 kB:

* [IponyckHa cripoMoskHicTh. [Ipy pIBHHX MOYaTKOBHX TEXHIYHMX YMOBaX 1 yMOBax HaBKOJHIIHBOI'O CEpPEIOBHILA
(mepetnH X)W KaOenro, TeMIlepaTypa HAaBKOJHIITHROTO CEPENOBHINA 1 T.I.) EICKTPHYHI Mepexi 3 HOMIHAIBHOIO
Harpyroto B 20 kB MaroTh 30UIbIIEHY IPOITYCKHY 3aTHICT €JIEKTpOIIepeiadi y MopiBHsIHHI 3 Hanpyroto 6(10) kB.

* 3HIDKEHHS BUTPAT (TEXHOJIOTIYHUX), SIKi BAKOPHCTOBYIOTHCS Ha Mepeaady eIeKTPOeHeprii.

* Pe3epB MOTYKHOCTI JJ1s CIIOKHUBAYIB.

* 3MCHIIICHHSI JOBXHHNA MEPEIK, 3aBISKH BUKOpUCTaHH!O 1moraoBux KTIT 20/ 0,4 kB.

* Po3BaHTa)Xe€HHs PO3MOAUIBHUX IPUCTPOIB MiACTaHIIH, JIKBigaLis 1e(iUTy TOTYKHOCTI.

* [TigBHUIIIEHHS SIKOCTI €IEKTPOIOCTAYaHHS.

MeTto10 1aHOI cTaTi € aHATI3 MIABUIIEHHS €(PEKTUBHOCTI pOOOTH €NEKTPOMEPEX YKpaiHU 3a PaxyHOK IEPEXoy 3
knacy Hanpyru 6(10) kB na 20 xB.

BuxJiaeHHs OCHOBHOI'0 MaTepiay anociaimxenHs. B manuii yac B YkpaiHi cKiamocs Tak, 1o B JIaHITI031
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«BUPOOHMIITBO - Tiepeiaya - OCTa4YaHHs - CII0KUBaY» €IeKTPOCHEPril HallMeHIIe yBaru IPUIUISIOTh PO3NOAUTEHIUM
CNIEKTPUYHIM MepexaM Hanpyrorw 0,4-35 kB, mo € npuunHO0 HeeeKTUBHOT pOOOTH 1 yHOBUIEHIOE PO3BUTOK [HX
MEpEex, MPU3BOUTH 10 MPUCKOPEHOTO IX 3HOCY 1 CYTTEBHX TPYIHOILIB, 00 MPHEAHAHHS JI0 HUX HOBHUX HOTY>KHOCTEH
CTO)KMBAYiB.

Sk mpaBuIto, TpoLIeC Mepexoay Ha KOHIEMIIII0 3 HOMIHAJIBHOIO Hanpyroto B 20 KB 1Tk Ha 7Ba BUIH:

* PEKOHCTPYKI[isI iCHYrouux enekrtpomeperk 6/10 kB Ha HomiHameHy Hampyry 20 kB, 110 Takox I03BOJIHTH
30UTBIIUTH HaJIHHICTh (QYHKIIOHYBAHHS CHCTEM EJICKTPOTIOCTaYaHHS;

* BUKOpUcTaHHs Hanpyru 20 kB npu OyIIBHUITBI HOBUX €JIEKTPOMEPEK.

110 kB 110 kB
35 kB
35 kB

(6) 10 ¥B 20 kB

Y

Pucynox 1 — Cxema enexmpo3zabesnevents 3 3-x cmynenesoi na 2 cmynenegy.

[pupoxHo, nmpomec nepexoxy Ha HoMiHambHY Harpyry 20 kB Oyzne ¢iHaHCOBO BUTpaTHHUM IPOEKTOM 3 ITOBHOIO
PEKOHCTPYKIIi€t0, a00 3aMiHOI0 00JaaHaHHs. ToMy HAWOUIBII MPUIHHATHHEA BapiaHT - I¢ 3aMiHa 0OJIaJHAHHS, [0 BXKE
BIANIpaIlOBAJIO CBilf HOPMATHUBHUI TEPMIH, Ha HOBE, 3 BEJIMKUM HABAaHTKEHHSM, a TaKOXK MapajiesibHe o0y 10Ba HOBUX
enekTpoMepex 3 Hampyroro 20 kB, 1m0 J03BOJHMTH YHUKHYTH BEIMKHX MHUTTEBHX KaliTalOBKIaACHb Ta JIO3BOJIUTH
¢inancyBary neit mpoekt moeranso (prc.1) [3].

Cepen kpaiH, sKi B)ke BUKOPUCTOBYIOTh JJaHy KOHIeNIiro: ABctpis, Itanis, CIIA, Himeuunna, ®@pantis, OiHAIHIIA
i Garato iHmmx. Ha xamp, B YKpaiHi i gaji BUKOPHCTOBYETHCS PO3MOAUIRHI Mepexi, Hampyroro 6/10 kB, mms skux
OCHOBHI pileHHs OyiM po3po0IieHi B cepeJHi MUHYIIOTO CTOJITTS.

Y Oynmp-KOMY BHUMAIKY, 3aCTaBa YCIIIIHOTO MEPEXoay - HOro rpaMOTHE TEXHIKO-€KOHOMIYHE OOTpYHTYBAaHHS, a
TaKO> NMPOPaXyHOK MOBHOI BAPTOCTI MMPOEKTY i 'PaMOTHUIT pO3paxyHOK OTPIMAaHO1 BUTO/H.

Jns peanizauii miaHy mo MoJepHizallil eNeKTpHYHUX Mepex 31 3MiHOoI kiacy Hampyrd Ha 20 kB HeoOxigHO
BHPILIUTH PsIJI 3aBJAHb:

[linroToBKa HOPMATUBHO-TEXHIYHOT Oa3H.

PexoHcTpykitisi skuBmiIbHUX miActadmiin 220/110 xB (BuaiieHHS pe3epBiB IMOTY)KHOCTI Ha KiIac Hampyrd
20kBiT. m.).

[MlinroToBka TEeXHIYHOT JOKyMEHTalii 3 EKOHOMIYHHUM OOIPYHTYBaHHSM KOHLEINIIl BIPOBA/PKCHHS MeEpex 3
Hanpyroro 20 kB B paMkax OKpeMo B3STOTO MiCTa.

HasiBHICTh KOHKYPEHTHOTO PHHKY 00JaJqHaHHs Ta KaOeJbHOT IPOIyKIil BITYM3HSIHOTO BUPOOHHULITBA [UIsl HOOYIOBU
Mepex 3 Harpyroro 20 kB.
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PosrisiHemMo npoOiiemMH, TIOB'SI3aHi 3 peaiizalliclo YeTBEPTOrO 3aBJaHHs, BiJl SIKOi 3aleXHUTh MarepiajbHa 4acTHHA
BripoBapKkeHHS Mepex 20 kB. Enekrpuuna cxema i KOMIOHYBaHHS PO3MOIUTEYOTO MPHUCTPoIo Mepexi 20 kB HiunM He
Bigpi3useTbes Bin Mepex 6 (10) kB (BoHM BiTHOCATBCS /10 MEPEX OJHOrO Kiacy). EynekTpuuHi Mepexi CKIIaIaloThes 3
TPHOX CKJIAJOBHX YacTHH: TpaHC(POpPMATOpHA MiACTAaHIIA, PO3MOAUIRHI mpucTpoi i miHii emexTponepenad. Cuiosi
TpaHcopMaToOpH IS TOJIOBHUX 3HWKYBanbHUX minctaniii (110/20 kB 1220 / 20xkB) € B HOMEHKIATypi BITYN3HSIHUX
¢bipM, II0 BHIYCKAIOTh BHUCOKOBOJIBTHE OOJaIHAHHA, aje He 3 JOCUTh IIUPOKUM [ialla30HOM IOTYXHOCTEH, SK Y
icaytounx TII nma manpyry 110/6 kB abo 110/10 xB. HeoOxinHO BHKOPHCTOBYBaTH IOCBiN 3apyObKHHX (ipM s
BUIYCKY HEOOXIIHUX TpaHC(HOPMaTOPIB.

Posnonineruit mpuctpiit 20 kB BKITIo4ae B cebc BUCOKOBOJIFTHI BUMHUKAYi, po3'€qHyBadi, 3aI00DKHUKH, BUMHAKAY1
HaBaHTaKEHHs 1 T. 1. BucokoBoibTHI 3amoObkHukM Ha 20 kB BumyckaioTbess OaratbMa ¢ipmMamu 1 MaroTh
HOMEHKJIATYPY, CX0Ky HOMEHKJIaTypi 3ano0bkHuKiB Ha 10 kB, a BapTicTh iX B ABa pa3u BHUIIE OCTaHHIX. Pi3HUIA y
BapTocTi KoMyraniiiHoro oGmamnanus Ha 20 kB i 10 xB cranoButs 20-30%. PekomeHmyeTbes 3akiamatu mpu
npoekTyBaHHi Mepexi 20 kB enera3zosi abo BakyyMHi BHCOKOBOJIBTHI BUMHKAYI.

Y pa3i pekoHCTpyKii icHyounmx enekTpuuHux Mepexxk 6 (10) kB wa mampyry 20 kB mis posmimieHHsS
TpaHcopMaTopiB 1 KOMYTAlIHHOTO YCTaTKYBaHHS MOYKHAa BHKOpPHCTOBYBaTH OyaiBii mifcranuid 6 (10) kB. Ichye
MOKJIMBICTE TiniOpatu TpanchopmaTopu Ha 20 kB TakuM 9rHOM, 100 X rabapuTé OyIu aHAJOTIYHI TpaHCPOPMATOPIB
6 (10) xB. Takum umHOM, 0e3 JOIATKOBMX BHTpaT MOXKHA IIPOBECTH 3aMiHy TpaHchopmaropa. Cxoxka cuTyailis
cKamaeTbes i mpu 3ictaBieHHi magp KPY (KOMIUIEKTHOTO po3MOALIEYOTO MPHCTPOIO) - METANeBi Madu BHUITYCKAIOTh
yHi(iKOBaHUMH JUIs Ki1aciB Hanpyru 6, 10, 20 kB. BigmiHHICTh Mossirae aumie B «Ha4nHI» madu.

Jisi moeTamHOTO TEPexXOoy Ha eNeKTPUYHI Mepeki 13 cepemHboro Hampyror 20 kB HEoOXimHO MPOBOIUTH
MoJlepHizalito icHytounx Mepexxk 6 (10) kB, ski BigmpamioBanu cBiif HOpMaTWBHHMH TepMiH. 3BHYaliHa KOMILJIEKCHA
PEKOHCTPYKIisl CIICKTPUYHHX PO3MOAUTEHUX Mepexx 6 (10) kB, ska Bkimtoyae B cebe 3amiHy oOOMagHaHHS Ha
aHaJIOTH, po3paxoBaHi ms cuctemu 20 kB.

Pesynpratn x iHBecTHUiNHOT AismbHOCTI 2012 poKy B pO3MONUIBHUX ENEKTPHUYHHMX Mepexax YKpaiHW HaCTYITHI.
OCBO€HO KaITITaJIOBKJIAZCHHS Ha PEHOBAINIO0 i PO3BUTOK PO3IOAUIHHHX EIEKTPHIHMX MepeX B Mekax 4 MIpA TpH.
CepenHs BapTicThb, BBEJIEHOTO B eKCILTyaTallilo | KM JIiHIH 3 HABaHTA)XXEHHSM, CKJIaJaeThcsl B Mexax 4 MIH rpH. Piunuii
00csAT BITHOBICHHS PO3MOIUTFHIX Mepek cTaHOBUTH 0,1% 3aranpHo{ iX KIIBKOCTI.

[NepmoueproBuMy 3aBJaHHSAMHM AJISI BIPOBAKEHHS IBOTO IIUTHOBOTO MPOEKTY €:

* HaNpalOBaHHS Ta 3aTBEPIKCHHS Ha 3aKOHOJABUYOMY PIBHI J0JATKOBUX MEXaHI3MIB 3allydeHHs IHBECTHIIH B
PEHOBAIIIIO 1 PO3BUTOK PO3MOAUIPHUX €IEKTPOMEPEK, B TOMY YHCIi OTPHMaHHS i TOBEPHEHHS MiI JAep>KaBHI rapaHTii
MUIBIOBUX KPEIUTHUX PECYPCIB;

* IPUCKOpPeHe 1 eQeKTHBHE 3aCTOCYBAaHHS CTUMYIIOIOUOTO PErYIIOBaHHA y cdepi mepemadi emeKTpoeHeprii
MICLIEeBUMH (JIOKQIBHIMH) EIEKTPOMEPEKaMH;

* po3po0OKa Ta 3aTBEPKCHHS CXEM PEHOBAIli Ta PO3BUTKY PO3MOAUIBHUX EICKTPUUYHHX MEPEK 3 00OB'I3KOBUM
ypaxyBaHHSIM HOBUX IIIXO/IB A0 iX MOOYIOBH;

* 3a0e3MeUeHHs CBO€YACHOTO TIPUHUHATTS IEPCHEKTUBHHUX pillleHb, BUTOTOBJCHHS BHCOKOTEXHOJIOTIYHOI'O
€JIeKTPOOOIaTHAHHS 1 IPHCTPOIB.

BucnoBku. 3actocyBanHs Hanpyru 20 kB B eleKTpHYHHMX Mepekax YKpaiHM migBumarh e(QeKkTHBHICTH poOOTH
BCi€] CHCTEMH eJIEKTPOIIOCTadaHHS, IO B CBOIO 4YEpPry 3MEHIIUTH BTPAaTH Ha Iepefady eJNeKTpU4HOi eHeprii 1o
croxuBauiB  pizHOi  kareropii. Takok, Taka KOHIENIS JJO3BOJMTH IABHIIMTH  HAIHHICTh CHCTEMH
eHepro3ade3rneueHds Ta 30UTBIINTH 3arajbHe HAaBAHTAXKCHHS EJICKTPHUYHOI MEpexi OKpeMHX AUITHOK, OCOOIHMBO Iie
CTOCY€EThCSI CUTBCHKUX PAlOHIB Ta IIOIPUEMCTB, IO 3HAXOASTHCSA JAIEKO Bim Miclk po3noineHHs eHeprii. [lepexin 3
kiacy Harnpyrd 6 (10) kB go 20 kB, npu3Bene 10 MOKpaIEHHS SKOCTI HAMPYTH, 110 ICTOTHO IIABUIIUTH CHEPreTUUHY
He3aJIeXKHICTh KpaiHu.
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Analysis of the possibility of switching the Ukrainian electricity network to a voltage of 20 kV. An analysis
of existing electrical networks indicates the physical and moral depreciation of electrical equipment (the age of some
equipment is 50-70 years). Due to the obsolete technical base of Ukrainian distribution electrical grids, a high loss of
electricity has become commonplace. The quality of the transmission of electricity to the end user is also reflected in
the low level of automation.

The development of the country and its economy inevitably leads to an increase in the number of energy-
intensive equipment with a general increase in the number of consumers (and as a result the load on the electricity grid),
which often reaches the technical limit of existing networks. The power shortage is decided locally. To provide power
to new consumers (multistory, factory, etc.). From power plants (or substations) parallel new power lines are laid, new
distribution substations are being built. NERC suggests that this problem be addressed globally, and proposes to
consider the possibility of a phased transition to the use of a class of average voltage of 20 kV instead of the generally
applied voltage of 6 (10) kV. This direction of development of distribution networks is considered perspective and
necessary for our country.

Using a nominal voltage of 20 kV is a new level in saving energy, which will increase the throughput, reduce
losses, as well as increase the reliability and safety of the used power grids.

If we analyze the use of the nominal voltage of 20 kV in power transmission systems, then based on the
experience of countries in which this technology has already been introduced, it is possible to distinguish its main
advantages over the classical systems for us with a nominal voltage of 6/10 kV:

» Bandwidth. With equal initial technical conditions and environmental conditions (intersection of cable rods,
ambient temperature, etc.), electrical networks with a rated voltage of 20 kV have an increased transmission capacity
compared to a voltage of 6 (10) kV.

* Reduced costs (technological) used for electricity transmission.

* Reserve power for consumers.

* Reducing the length of the networks, due to the use of 20 / 0.4 kV MFP.

* Unloading of distribution devices of substations, elimination of power shortages.

« Improving the quality of electricity supply.

The primary tasks for implementing this target project are:

* Development and approval at the legislative level of additional mechanisms for attracting investment in
renovation and development of distribution electricity grids, including obtaining and returning under the state
guarantees of preferential credit resources;

» accelerated and effective application of stimulating regulation in the field of transmission of electricity by local
(local) electricity grids;

« development and approval of schemes of renovation and development of distribution electric networks with
due consideration of new approaches to their construction;

« ensuring timely adoption of promising solutions, manufacturing of high-tech electrical equipment and devices

The use of voltage of 20 kV in electric networks of Ukraine will increase the efficiency of the entire system of
electricity supply, which in turn will reduce the losses of transmission of electricity to consumers of different categories.
Also, such a concept will increase the reliability of the energy supply system and increase the overall load on the
electricity network of individual sites, especially for rural areas and enterprises located far from energy distribution
sites. The transition from the voltage class 6 (10) kV to 20 kV will lead to improved voltage quality, which will
significantly increase the energy independence of the country.

Key words: switching equipment, transformer, renovation, distribution substation, unification, bandwidth.



