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Results of the study: analyzed the main provisions of the existing Ukrainian and European standards for
lightning protection; a comparative overview of modern computer-aided design of lightning protection systems;
investigated the prospects of introduction of 3D-modeling of lightning protection systems of the electric network.

Conclusions: shown that the introduction of modern technologies and algorithms of 3D-modeling can
significantly improve promises more effective design of lightning protection systems and emergency facilities has
decreased in numbers of electrical networks, in particular the step-down substations.

Key words: electric network, down substation, lightning protection, 3D-modeling.
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3D-MOJEJIUPOBAHUE CUCTEM MOJIHUE3AIIIUTBI
OBBEKTOB JJIEKTPUYECKUX CETEA

Paccmompenvr  Oeticmsyiowue  omeuecmeeHuvle U €6PONEUCKUC HOPMAMUGLL NO  YCMPOUCMEY
MOTHUE3AUWUMbL. Ilposeden  cpasHumenvHuli  amaiuz — 0coOeHHOCMelU — NPUMEHEeHUs  NpPocpamm
aA8mMoOMamu3uUpPOBAHHO20  NPOEKMUPOSAHUsi  MOoaHuesawumol.  Ilpusedena  nocredosamenvrocms  3D-
MOOEnUpoBanUs CUCmem MOTHUE3AUWUMBL 0OBEKMOG INEKMPULECKUX Cemell.

Lenv uccnedosanus: noGvlUeHUE HAOEHCHOCMU IKCHILYAMAYUU 0OBEKMOG IJIeKMPULEeCKUX Cemell 3a cuem
8HeOpeHUs IPDEKMUBHBIX CUCTEM MOTHUE3AUSUNbL.

Memoouka peanusayuu: eneopenue nepedosvix arOpumMmos U npospamm agmomamusupogaruozo 3D-
MOOENUPOBAHUsT CUCTEM MOTHUE3AUUMbL 00BEKMO8 IeKMpUdeckux cemeil, 8 YACHIHOCHMU NOHUSUMENTbHbIX
noocmanyutl.

Peszyromamer uccredosanusn: npoanaru3upo8aHvl OCHOBHbIE NOAONCEHUS OeUCMmEYIOWUX VKPAUHCKUX U
€BPONELCKUX HOPMAMUBO8 NO YCMPOUCMEY MOIHUE3AWUMbL, NPO8eOeH CPASHUMENbHLIL 0030D COBPEeMEHHbIX
cucmem asmMoOMAmMu3UPOBAHHO20 NPOEKMUPOBAHUSL CUCHEM MOJIHUE3AUWUMbL, UCCIe008AHbl NEPCHEKMUBHL
enedpenust 3D-mooenuposanus cucmem morHue3aUuUMbL 00bLEKMO8 INEKMPULECKUX CeMell.

Buieoowi: noxazano, umo enedpeHue cospemennvix ancopummos u mexuonozuti 3D-moderuposanus
10360J5em 3HAYUMENILHO NOBbICUMb eQeKMUBHOCb NPOEKMUPOBANUSL CUCTIEM MOJHUE3AWUMbL U YMEHUUMb
asaputinocms 00vLEKMO8 dNEeKMPUUecKUX cemell, 8 4aCMHOCMU NOHUSUMETbHBIX NOOCTHAHYUL.

Knrwuesvle cnoea. odrextpuueckas CeTh, [OHM3WTENIbHAS TOJACTAHIMSA, MOJHHe3ammra, J3D-
MOJICITUPOBAHHE.
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JHEPTETUKA UOPJAHNHN: COBPEMEHHOE COCTOSHHUE
N ITEPCIIEKTUBBI PA3BUTUA

IIpedcmasnena cxema snexmposnepzemuieckoii ompaciau HMopoanuu, 0ana xapaxmepucmuxa 0CHOBHbIX
oHepeemuueckux Komnauui. Ilpusedena cmpykmypa UCHONBL30BAHUA  MPAOUYUOHHBIX 6UO08 MONIUBA HA
INEKMPOCAHYUAX, 2eHepayuu U nompeoaenus 1eKmpuieckoll 3Hepeuu 6 cmpate. Paccmompenvt cymounule
epagpuku  INeKMpuUUecKoll Hazpy3Ku 00beOUHEHHOU JHepeOCUCmeMbl, d MAK dce Oelucmseylowds cucmema
mapugos na anexmposuepauio ¢ Hopoanuu. Ilpusedenvl npocHo3 pazgumusi IHepemuiecKoll Ompaciu CImpambi,
8 MOM YUCHe U 8 HANPAGIEeHUU PACUUPEHUS UCHOIb30BAHUS HEMPAOUYUOHHBIX U B0300HOBNAEMBIX UCHIOYHUKOS
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SHepaUlU.
Knrouegvie cnoga. DOnextposHepreTvka MopnaHuM, 3N€KTPOCTAHLUH, OSJIEKTPUUECKUE  CETH,
HETpaJUIMOHHbIE 1 BO30OHOBIISIEMbIE HCTOYHUKH YHEPTHH, TapU(bI HA SIEKTPOIHEPTHUIO.

Henu padorsl.
AHanu3 coCTOSHUS, HANPABICHUH NaTbHEHIETO Pa3BUTHS U MPOOJIEM 3JIEKTPO3HEPTETHUECKOM OTpacin
Hopnanumu.

Marepuan u pe3yJIbTaThl HCCJIEIOBAHUS .

OnexTposHepreTudeckas oTpacib MopJaHuM BKIIOYaeT UYEThIPE CEKTOpa, KOTOPbIE OXBAaTBIBAIOT BCE
9TaIbl TEXHOJIOTHYECKOTO Ipoliecca IMPOM3BOJACTBA, Iepelaud, paclpesieNeHdss U KOHEYHOro NOTpeOieHus
3NeKTpodHepruu B crpane (puc.l) [1].

B3anMoOTHOIIEHUS! MEXy dHEPreTHYeCKUMU KOMIIAHUSMHU, BXOJISAIIMMU B COCTAaB BCEX YKa3HBIX BBIIIE
CeKTOPOB, a TaKKe MOTPEOUTEIN 3JIEKTPUYECKOH OdHepruM perynupyrorcss Komwuccueil ynpaBneHus
3JIEKTPO3HEPIUEH.

l'ocymapcTBeHHOE yNpaBIEHHE JHEPIETHUECKHMM CEKTOPOM CTPaHbl B IIEIOM  OCYIIECTBISET
MuHHCTEpCTBO SHEPTETHUKN U MUHEpaITbHBIX pecypcoB Nopaarnu (MOuUMP).

CexTop reHepanny 00beUHACT 4 KPYITHBIX IPOU3BOANTEIEH 3JIEKTPOIHEPTUH:

— lleHTpanpHyI0 SHEPreTHUECKYIO KOMIIAHUIO;

— DHepreTHYecKylo KOMIAHUIO AJIbCaMpa;

OHepreTudeckyio KoMnanuio Boctok AMMan;
OHepreTH4eckyo KOMIAHUIO AJBKYTpaHe.

Camas Oomnbinas 13 Ha3BaHHbIX LleHTpanbHas osHepreruueckas kommanusi (L[DK) Bxmouaer 9

ANMEKTPOCTAHIINH, OCHOBHBIC TEXHMYECKHIE XapaKTePUCTUKU KOTOPBIX MpUBeaeHBI B Tabmuie 1. [2]

Tabmuma 1
Xapakrepuctuka snekrpoctanuuii [IOK

HasBanune YcTaHOBIIEHHASI MOIITHOCTH SHEPTOOIOKOB, KommdecTBo ammekTposHepruu B
AIEKTPOCTAHIIUT paboTaromux Ha pa3INIHOM ToIuBe, MBT 2013 roxy, I'Bt-u/roxg

Masyt | Ilpuponmsii | dmsens | Bo3oOHoBmsemsle | Bripaborannoit | OtmymieHHOM

ras HCTOYHHKH
Axaba 5*130 6 (ruapo) 4081,3 3750,9
AnbXyceitH 3*33 1281,1 1207,6
4*66
Puxab 1*97 2*30 1620,0 1592,4
2*100

Anppuma 5*30 363,85 359,9
Mapka 4*20 3,95 3,90
IOr AMman 2*30 24,6 245
AnbKapax 1*20 2,16 2,11
ApHOparuMuMs 4*0,08(Betep) 0,55 0,53
XoBa 5*0,225(Betep) 2,01 1,99

Cpennuuii KI1[ sneproomokos LIIK cocrasmser 34,67 %.

Kak CcBUIETENBCTBYIOT, B YACTHOCTH, JaHHBIC TaOJNWIBI 1, OCHOBHas 4YacTb DSJCKTPOIHEPTHH,
BbIpabaTeiBaeMON  CTaHIWMSAMH LICHTpanbHON  SHEPrOKOMITAHWH, MPOHM3BOJUTCA C  HCIHOJIB30BaHUECM
TPaJUIIMOHHBIX BHJIOB TOTUIMBA: Ma3yTa, NPHUPOJHOTO Tra3za W aAm3essd. lloTpebieHue TIIaBHBIM 00pazom
TPAIUIIMOHHOTO TOILIMBA XapaKTEPHO TAKKE IS OOJBINMHCTBA JJICKTPOCTAHIMHA JPYTrUX KOMIIAHUH W,
CIIEIOBATENIBLHO, JUISl BCETO FeHepHUpyroliero cekropa Mopaanuu B nenom (puc.2).[3]

Kpome KpymHBIX MPOM3BOIUTENICH SJICKTPUYCCKON JHEPIMH, B CTPAHE MMECTCS TAKKE 3HAYMTEIIBHOE
KOJIMYECTBO MEJIKUX €€ MPOM3BOIUTE/ICH. B OCHOBHOM - 3TO YaCTHBIC MPOMBIIUICHHBIE IPEANPHUITHS, KOTOPHIE
BEIPA0ATHIBAIOT 3JICKTPOIHEPTHIO JUII COOCTBEHHOI'O MOTPEOJICHUS, a HMMEIONINECs €¢ H3JHIIKUA IPOJA0T
HannonanbHO# 37€KTpOIHEPreTHUECKONH KOMIIAHUH.
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Komuccus MPuMP
YIPaBIICHHSI
3JIEKTPOIHEPrUuen
P Cexrop Cextop ¢ Cexrop
il pacrpeeneHus nepejaun TeHepan
VopnaHckast — 1IPK
P KOMITaHUsI
v -
Koneunsrit pacrpeieneHus
TOTPEGHTEIb DHEepProKoMITaHus
< Anbscampa
g Dnexrpoxommanms Hanuonansaas
Wp6un bIICKTPOSHEPreTHYe YHEPrOKOMITAHHST
CKad — Amman Bocrox
KOMIIaHHS
P PacnipenenurensHas
KOMIIaHHS
DHEeProKoMITaHHst
< AnbKyTpane

y 3

Me)KIIyr‘OCyI[apCTBHLIC JIMHUNU

Eruner,Cupus u Upaxk

Puc.1 Ctpykrypa 35ekTposnepreruueckoit orpacnu Mopaanuu

5,18%

22,14%

0,59%

. Ne 4

B Masyt

Ownsens

M MpupoAaHbIV ras

B HeTpaguuMoHHble

UCTOYHUKMU

Puc.2. O6bemMbl TpoN3BOJICTBA J1eKTPOo3HEpTruK B Mopaanuu B nporieHTHOH (%) 3aBUCUMOCTH OT BCei
renepanuu B 2013 rogy ¢ HCIOIb30BaHUEM PA3IMYHBIX SHEPTOPECYpPCcOB (HETPAAUIIMOHHBIE HICTOYHUKH — BETEP,
OHOTra3 U ruIPOIHEPTHUS).

Yacts ucnons3zyemoil B Mopaanuu snekrpuueckoit s3nepruu umnoptupyercs u3 Erunra u Cupun, a 4acts
BbIpabaTBIBAEMON AJIEKTPOIHEPTHUH SKCIIOPTHPYETCS B ATH CTPAHBI IO HMMEIOMIMMCS MEXIOCYAapCTBEHHBIM

JIMHUSAM 3JIEKTPOIEpEIadH.

O6BeM POM3BOACTBA IEKTPUIECKOI dHEPTHH T'eHepupyommMnu komnanuamu Mopaaann B 2013 roxy

npuBejieH Ha puc.3.[3]
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M BocTok AMMmaH
B AnbKyTpaHe
W Tananb
Anbpcalipa
CeKTOp NPOMbILLAEHOCTH

MmnopTt

Puc.3. O6bem npousBozcTBa nekTpuueckoit sneprun (I'Br*u/ron) reHepupyrommMn KOMIaHUSIMA
Wopnanun B 2013 rony.

CekTOp mepemadn SIEKTPO3HEPTHH IIPEACTaBIseT cOOOHW €IWHYI0 TOCYJapCTBEHHYIO CTPYKTYpY,
MMeEIOIyI0 Ha3BaHue HarmonanbHast anexrposHeprerudeckas kommanus (HOK). OTa kommaHus BKIIOYaeT B
ce0s Bo3qynIHbIC M KabenbHbIe TUHUH JekTporepenaun (JIDIT) manpsoxerunem 400, 230, 132 u 33 kB, a Takke
tpancopmaropusie  moactaHiuu  (TII)  cooTBercTByrOmMX — HampsHKeHUH.  [IpOTSDKEHHOCTH  JTMHUM
JNIEKTPOIIepEeiaun, a TaKKe CyMMapHas YCTaHOBJCHHAas MOIIHOCTh TPAHC(HOPMATOPOB Ha ITOJCTAHIMAX
HanpoHansHOM 371€KTpOIHEPreTHIECKOI KOMIIaHHH NpUBeaeHb! B Tadiuie 2.[3]

Tabmumua 2
XapaKTepuCTHKa 3JIeKTprueckux cereit HanmonaneHoi sHepreruueckoit komnanuu (HOK) Mopnanun
Hanpsixenue IporsoxenHocTs JIDI, kM/nienb CymMmapHas yCTaHOBJI€HHAsI MOITHOCTh
JIBIT u TTI, xB Bosaymissix KabenbHbIx tpanchopmaropos Ha TII, MBA
400 924
230 17
132 3425 97
33 17
400/132/33 3760
230/132 100
132/33 7444
132/6 155
132/11 25

Kpome Ttoro, B coctaB HOK BxomauT aucmeTd4epcKuii IEHTP, KOTOPBIH OCYLIECTBISIET MOHHTOPHHI U
yIOpaBleHUE DJIEKTPUUYECKUMH HArpy3KaMH, ITOKYMAeT »3JIEKTPHUECKYI0 DJHEPrui0 y KPYNHBIX M MEIKUX
MIPOM3BOTUTENICH, a TAKXKE MPOJACT €€ PacIpeACIIIFOIIAM KOMITaHHSM.

KommgectBo BBIpabaTeiBaeMOi AIeKTpHYecKoil sHepruu B MopmaHwm, Tak K€ Kak W MaKCHUMalbHas
JJIeKTpUYECKass Harpy3ka OSHEPrOCHCTEMBI, €XEroJHO yBennumBawoTcsi. B dactHoctn, B 2013 romy
HannonaneHOI anekTposHepreTndeckoil komnanueii Mopaannu ObUI0 KYTUIEHO Yy TEHEPUPYIOMINX KOMIIAHUH 1
MPOJAHO paclpeAesSIOUUM KOMIaHUSIM COOTBETCTBEHHO 16719 u 16372 MBT-uac 351eKTposHEpruu.

JlnHaMuKa W3MEHEHHS MaKCHMAIbHOW 3JICKTPUYECKOW Harpy3KH SHEPTOCHCTEMBI, a TaKXKe KOJIHMYECTBa
NPOM3BEAEHHON B cTpaHe 3jeKkTpodHeprud B teuerue 2011 — 2013 romos mpuBenensl Ha puc.4.[3] IIporuos
YBEJIMYEHUS MAaKCUMAaJIbHBIX HATPY30K M KOJIMYECTBA POU3BOAMMOI 3JIEKTpOIHEpTuH Ha mocneayromue 2014 —
2019 roasl npuBeneH Ha puc.5.[3]

CekTop pacmpeneneHusi SHEPTUH, MPEACTaBIeH 3 KOMIIAHMSMH, B COCTaB KaXJOH M3 KOTOPBIX BXOASAT
BO3IYIITHBIE W KaOeNIbHBbIC paclpelenuTeNbHbIe TUHUH dJIeKTporiepenadn Hanpsbkennem 33, 11, u 0,415 kB, a
TaKke TpaHC(POPMATOPHBIE MOACTAHIMHM COOTBETCTBYIOUIMX HANpsDKEHWH. YKa3aHHbIE KOMITAHUM ITIPOAAIOT
INEKTPUUECKYIO SHEPTUIO KOHEYHBIM €€ OTPEOUTENSIM.
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Puc.4 HI/IHaMI/IKa W3MEHEHUSI MaKCUMaIbHOM BHCKTpH‘{CCKOﬁ HarpyskKu SHEProCUCTeMbl U KOJIMYECTBA
HpOH3BeI[eHHOfI B I/IOpJ:[aHI/II/I QJICKTPOIHCPIHU.
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B MaKc. Harpyska cetn, MBT npousseaeHHan 3nekTpoaHeprus, MBry-10/rog,

Puc.5 IIporuo3 yBennueHuss MaKCUMaJIbHBIX HArPY30K 3HEPTOCUCTEMBl M KOJIUYECTBA IPOU3BOJUMOMN
anexkTposHepruu Ha 2014 — 2019 roapl.

Tabnmma 3
XapakTepuCTHKA HJIEKTPHIECKUX CeTe OIHOW M3 pacupeienuTeIbHbIX KoMnanuid Mopaannn
Hanpsxenue JIOII [potsxennocts JIOI, km/uens CymMapHas yCTaHOBJIEHHAs! MOIIHOCTh
u TII, kB Bo3zmynaeix KabenpHbIX TpaHchopmaropoB Ha TII, MBA
33 3744 598
11 539 329
0,415 5763 676
33/11 616,5
33/6.6 283
33/3.3 61
33/0.4 1051
11/6.6 11
11/0.4 512,6
6.6/0.4 6,5
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IIpoTsokeHHOCTH JIMHMM  ANEKTponepefadd, a Takke CyMMapHas YCTAQHOBIEHHAs MOIIHOCTb
TpaHcopMaTopoB Ha MOACTAHLUIX PACTIPEICTUTEIFHON KOMIIAHHH, KOTOPast 00CIy)KUBAeT HANOOJIBIIYIO YacTh
teppuropuu Mopaanuu, npuseneHs! B Tabmuue 3.[4]

OnHOM W3 OCHOBHBIX TPOOJEM 3HEpreTHYecKoil orpaciu MopmaHum sSBIsIETCS MPAKTHYECKH ITOJHAS
3aBHCHMOCTh OT UMIIOPTHPYEMBIX 3HEPropecypcoB. B HacTosmee BpeMs cTpaHa MoKynaeT okoiso 97% Ttomnusa,
HEOOXOANMOTO AJISI BBIPAOOTKH 3JIEKTPOIHEPTHH, OCHOBHYIO 4acTh KOTOPOTO, KaK OBIIIO CKa3aHO, COCTaBIISCT
HE(TH U TPOIYKTHI ee TIepepadoTKH.

Kpome TOTO, CTpyKTypa mOTpEeOJIIEeMOTO B 3HEPreTHYECKOH OTpaciW TOIIMBA W JHEPreTHYECKas
3aBUCHMOCTh OT €r0 BHEIIHWX IIOCTABOK SBJISETCS MPUYMHON BBICOKOH CTOMMOCTH IIPOHM3BOJACTBA
JJIEKTPUYECKOI YHEPTUH M 3HAYUTENBHBIX €€ KOJIeOaHUH B CBSA3M C M3MEHEHHEM MHPOBBIX IIeH Ha HedTh. Tak,
HalpuMep, CTOMMOCTb NPOU3BOAMMON B cTpaHe anekTposHepruu B TeueHue 2010 — 2013 romoB B cBsA3U C
POCTOM MHPOBBIX IIeH Ha He(Th B cpeqHeM yBennumiach Ha 19,2 %, B To Bpems, kak ¢ 2006 no 2009 rona,
korjga MopnaHuss MMIOpTHpOBala MO HU3KHM II€HaM NPUPOAHBIA ra3 m3 Erumnra, cTOMMOCTB 3J1eKTpUYECKOH
SHepruu Bo3pocia Bcero Ha 3,4 %.

B cBsa3m ¢ ykazaHHBIMH mpoOieMaMu OJHOM M3 NPHOPUTETHHIX 33Ja4 OSHEPTeTHYECKOW OTpaciu
Hopnannu cTaHOBHUTCS 3HAYMTEIHHOE PACIINPEHHUE MCIOIb30BAaHNS MECTHOTO MCKOMAEMOTO TOIUIMBA, 4 TAKXKE
BO300HOBIISIEMBIX HICTOYHUKOB 9HEPTHH.

C o310l menpi0 B CTpaHE CO3JaHbl HEOOXOAMMBIE HOPMATHBHO-IIPABOBBIE OCHOBBI M pa3paboTaHa
JONTOCPOYHAsl CTPATeTHsl Pa3sBUTHS SHEPTETHKM, KOTOpas HAMpaBlIeHa Ha IIOBBILICHHE OSHEPTEeTHYECCKOH
3¢ PEeKTUBHOCTH, CHIXXECHHE CTOMMOCTH IPOW3BOJCTBA 3JIEKTPOIHEPTUH, M MPEAINOIaracT IIOCTETIEHHOE
YBEJIMYCHUE O HETPAIUIIMOHHBIX M BO30OHOBIIEMBIX HCTOYHHUKOB 3Heprun ¢ 0,6% B 2013 roxy mo 13% k
2016 u 10 32 % x 2020 romy.

CorimacHO JaHHOM cTpaTerud oOmIas MOIIHOCTh T'€HEPHPYIOUMX YCTAHOBOK, HCIOJbB3YIOIINX
BO300HOBJIsIEMbIE HCTOUHUKH dHEPTUH, Bo3pacTeT Ha 527 MBT. B 3ToM HampaBieHUH TUIAHUPYETCS peaTn3alius
TaKUX MPOCKTOB KaK CTPOMTENILCTBO BETPOBBIX ANeKTpocTaHuuii B ropoae Tadume (117 MBT), xotopas OymeT
BBEJIeHA B dKCIUTyaTanuio yxe B Hauane 2015 roga, u B ropoae Oymremxk (80 — 90 MBT).

Kpome TOro, B crpaHe Ha Ommkaimiee BpeMs 3alIaHUPOBAHO COOPYKEHHE psila COJTHEYHBIX
3JEKTPOCTAaHIHUI: B roponax ['Bepa (65 — 75 MBT), Maan (200 MBT), Anms Xyceitaus (65 — 75 MBT), nociensss
13 KOTOPBIX Y>K€ BBEJICHA B HKCILITYaTaIHIO.

B HampaBieHNM MCIOIB30BaHHUS MECTHOTO MCKOIIAEMOTO TOIUIMBA CTPATETHS PA3BUTHSA YHEPreTHUCCKOM
OTpaciii TIPEIyCMaTPUBAET CO3JAHHE HOBBIX T'CHEPUPYIONIMX YCTAHOBOK, KOTOpHIE OYAyT HpPOHU3BOIUTH
3JIEKTPOIHEPTHUIO C MPUMEHEHHEM TEXHOJOTUH MPSMOTO CXKHIAHUsI TOPIOYETO CJIAHIA, 3HAYMTENBHBIC 3aIachl
KoToporo umeroTcst B Mopaanuu. O011as MOITHOCTh TAKUX SHEPTrOOIOKOB JT0JDKHA cocTaBuTh 1158 MBT, a gomst
UX y4acTHs B o0uieM o0beMe BhIpabOTKH JJIEKTPOIHEPruu B cTpaHe OyzaeT paBHa 17% B 2018 u 24% B 2020
rofy.

B xagecTBe mpuMepa MOXXHO Ha3BaTh 3aIUIAHHPOBAHHOE COOPY)KEHHE TAaKUX 3JHEProOJIOKOB IO
COBMECTHOMY C DCTOHHEH npoekTy (458 MBT), koTopsblii JomkeH ObITh HauaT B 2017 roay, ¥ 0 COBMECTHOMY
npoekty ¢ Kutaem u Apabekumu smuparamu (600 MBT), kotopsiii HauHercsi B 2018 — 2019 rogax.

Crparerust pa3BUTHs JHEPreTHUECKOH OTpaciy NpenanonaraeT B paMKaX COBMECTHOTO MPOEKTa C
Poccueii coopyxkenne B Mopmanum atomHO# 3nekTpocTraHmuu oOmeld MomHocThio 2000 MBT, BBOA B
9KCIUTyaTaluIo NMepBOi ouepean KoTopoil HameueH Ha 2023, a Bropoit ouepenu — Ha 2025 rox. [lnanupyeres,
yto o 3toil ADC B 00mieid BBIpaObOTKe 3JIEKTPOIHEPTHU B CTPaHe OyleT COCTABIATE 6 %.

CeKTOop KOHEUHOTO MOTpeOICHNs 37eKTpo3Hepruu Mopaanun pasaensercs Ha 2 4acTh

— Kpynnsie notpedutenu, K KOTOPHIM OTHOCHTCS, IPEXKAE BCETO, IPOMBIIIICHHBIE MPEINPHUATHS;

— Menkue u cpennue  norpedutenu (OBITOBbIE, KOMMEPYECKHE, MNPEINPHSITHS BOJOCHAOKEHHS,
YIIMYHOE OCBEIICHUE U JIP.).

CrpykTypa moTpeOiIeHns 3JIEKTPOSHEPTUH OCHOBHBIMU TPYIIIIAMH €€ MOTpeOUTeNel, a TakxKe JUHAMHUKa
M3MeHEeHHs dekTponoTpebienus B Mopaanuu B Teuenue 2009 — 2013 rogos npuBeaeHs! Ha puc.6.[3]

Crpoc Ha dIIEKTPUIECKYIO SHEPTHIO B CTPAHE €XKETOHO BO3pacTaeT B cpeaHeM Ha 7,2 %.

Kak cBuzperenbcTByeT pUCYHOK 6, OCHOBHBIM IOTpEOWTENEM 3JIEKTpOIHepruu B Mopmanum sBisieTcs
HacesieHHe. [IpOMBINIIEHHOCTh 3aHUMAeT BTOPOE MECTO II0 BEJIMYMHE TOJOBOTO 3JIEKTPONOTPEOICHUS,
UCIIONIB3Ysl IPUMEPHO B JIBa Pa3a MEHbIIE SHEPIHHU, UEM HACEJICHHE.

[Totpebnenue 1eKTPOIHEPTHH HACEIICHUEM B TEUCHUE MPEIBIIYIIHX IISITH JIET €KEr0HO YBEIHIHBAIOCh
B cpenHeM Ha 3,9 %. [Ipu stom no cratuctuke MOuMP B 2013 1, 56 % OBITOBBIX MOTpeOHUTENEH HCIIOIB3YET
3JIEKTPOIHEPTHIO VIS TTI0I0TpeBa BOIbI, 82% aOOHEHTOB MOJIB3YETCs IEKTPUIECKUMU KOHANIMOHEpaMH (3UMOM
U JIeToM), a 48% moTpeOuTesnei UCTIONb3yeT BOASHBIE OXJIAXKAAIONINEe KOHIUIIHOHEPH! (TOJIBKO JIETOM).

C TOYKHM 3peHHs SHeprocOepekeHus W NMPUMEHEHUS aJbTePHATUBHBIX MCTOYHHWKOB SHEPTHH B TPYIIIE
OBITOBBIX mMoTpeOuTeNei B HacTosmee Bpems 13,5 % aOOHEHTOB yCTAaHOBMIIHM COJHEYHBIE KOJUIEKTOPHI I
nogorpesa Bogpsl, 80 % HacemeHUs ncHoib3yeT 3Heprodd¢extuBHble Jammbl, 21 % OBITOBBIX MOTpedHUTENEH
TEPMOM30JIMPYIOT CBOU JI0OMa MIPH MOCTPOHKE, HO KPHIIIN JTOMOB YTEIUISIOT TOJIBKO 18 % aboHEHTOB.
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Puc.6. CtpykTypa noTpeOieHus SeKTPOIHEPTUH OCHOBHBIME TPYIIaMH NOTPEeOUTENEH 1 THHAMUKA €¢
nusmeHenus (%0).

TocynapcTBo BCIYECKH CTUMYIIUPYET HCIOJIB30BaHUE HACCICHUEM SHEProd(p(PEeKTHBHOTO 000pYIOBaHHUS
U aJbTCPHATUBHBIX MCTOYHUKOB SHEPrHH. B 4acTHOCTH, pa3pelleHus] Ha MOCTPOMKY HOBBIX JKHJIBIX JOMOB HE
BBIIAIOTCS, €CJIM 3aCTPOMINMKH HE OOSM3YIOTCS YCTaHABIMBATH COJHCYHBIE KOJUICKTOPBHI, HE B3HUMAKOTCS
TaMOXKEHHBIC cOOPHI M HAJIOTH HA HMIIOPTUPYEMOE SHEPrOAKOHOMUYHOE 3JIEKTPOOOOpyIOBaHHE.

[omoOHbIe penieHHs Ha TOCYIAPCTBEHHOM YPOBHE INPHHSTHI TaKKe B OTHOIICHHH MPOMBINIICHHOTO
CEeKTopa.

Cnpoc norpebureneil Ha 3J1eKTPUYECKYI0 MOLTHOCTh B MlopaaHuy uMeeT HepaBHOMEPHBIH XapakTep Kak
JUTSL Pa3IHYHBIX Ce30HOB roja (pucyHok 7).[2], Tak u B Teyenue cyTok. OcOOEHHO HEPAaBHOMEPHOCTh HATPY3KH
notpebuTeeil 3aMeTHa B CyTOYHOM paspese (pucyHok 8).[2]

C uenpio peryiaupoBaHMsl CIIpoca IMOTpPEeOHTeNedl Ha 3JIEKTPUYECKYI0 MOILIHOCTh (BBIPaBHHBaHUS
rpadpuxoB Harpy3ku) Mopmanckas Kowmwuccus ynpapleHHS —DJICKTPOIHEpruei YCTaHABIHMBACT JUIA
pacIpeneNsIoIUX HEPrOKOMIaHNH, a TaKke JJI1 KOHEYHBIX MOTpeOHTeNeld COOTBETCTBYIOIINE TapH(bl Ha
3JIEKTPOIHEPTHIO. B cTpaHe NelcTBYIOT Kak OJHOCTaBOYHBIE, TaK M ABYXCTaBOUHbBIE TapU(bI ¢ OCHOBHOM IIATOM
3a IEKTPUYECKYI0 MOIIHOCTb, OTPEOIIEMYI0 B 4achl MaKCUMAaJIbHOW Harpys3ku sHeprocucremsl. [Ipudem B
Ka)XJIOM M3 yKa3aHHBIX BH/IOB TapU(OB CTOMMOCTH JIEKTPOIHEPTUH ISl THEBHOTO M HOYHOTO INEPHOAA CYTOK
pasnyHa.

B yacTHOCTH, JBYXCTaBOYHBIE TapH(bl YCTAHOBJEHBI JUIS BCEX PACIpPEACNISIONIMX DHEPrOKOMIIAHUH.
[Ipruem maTa 3a MAKCUMAIbHYIO MOIIHOCTD [T KaXKIO0H U3 HUX OJMHAKOBA M MO cocTosHUIO Ha 15.08.2013 1.
cocrasiser 2,98 nunap/kBt B mecsi (1aqunap = 1,42 nomtapa CIIA). CTOMMOCTb 3JIEKTPOIHEPTHH B JHEBHOE U
HOYHOE BpeMs U Pa3HBIX 3JIEKTPOKOMIAHWH HEOAMHAKOBA U COCTABISET COOTBETCTBEHHO 62,71 — 76,26 u
52,66 — 66,21 punc/xkBr.u (1 murap = 1000 duic).
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Puc.8 I'paduk m3mMeHeHNS cripoca Ha 3IEKTPUIECKYI0 MOIITHOCTD ISl XapaKTEPHBIX CyTOK

JByxcTaBouHble Tapu(bl Ha 3JEKTPOIHEPTHIO ACHCTBYIOT TakkKe ISl CPeTHUX M KPYNHBIX
MPOMBIIUICHHBIX TpennpusaTuil. [lnara 3a MakcuMaabHYIO MOIIHOCTH ISl TAKMX MOTPEOHTENeH M3MEHSETCS OT
3,79 mna cpemHEX mpennpuatuil 1o 2,98 muHap/KBT B Mecsll s KPYMHBIX MpequpusaTHii. B oTmenbHYyIO
MOATPYIIY BBIJENCHbl METaJUTyprUuecKhe MPEANpUATHS, Ul KOTOPHIX IUIaTa 3a MOIIHOCTh YCTaHOBJICHA B
pa3mepe 2,98 nunap/kBT B Mecsi, a THEBHOW M HOYHOH Tapu( Ha AIIEKTPOIHEPrHI0 coctamisitoT 237 u 176
¢dunc/kBT.4.

Jns Bcex NpOYMX KPYMHBIX NPOMBIINUICHHBIX HPEANPUATHH YCTAaHOBJICHAa aHAJOTMYHAs IUlaTta 3a
MOIIHOCTH (2,98 nuuap/kBT B Mecsiir), OAHAKO CTOMMOCTb JJIEKTPOIHEPTUH JUIS TAKUX MPEANPUITHIA B THEBHOE
1 HOYHOE BpeMsi COOTBETCTBeHHO paBHa 108 u 87 duic/kBT.4.

Jst OBITOBBIX MOTPEOUTENEH UCTIONB3YIOTCS OMHOCTABOYHBIC CTyIIEHYAThIe Tapu(bl B 3aBUCHMOCTH OT
o0beMa eXeMECTIHOT0 MOTPeOICHHUS MEeKTpoIHeprun. [Ipn 3TOM CTOMMOCTB SHEPTUH VIS TAKUX MOTpeduTeneH
Ha TepBOH cTymeHu coctaBiser 33 ¢wmic/kBr.a (mpu motpedbnennn mo 160 kBt.u/mec.), a Ha mocieaHeH
cenpMoi cTyneHd paBHa 235 ¢wic/kBt.u (mpu notpednennu ceeimie 1000 kBt.u/Mecc.). AHanOTH9IHbIe TapU B
Ha 3JIEKTPOIHEPTHIO C MPAKTUYECKH TAKMMH XKe CTaBKAMH MPUMEHSIOTCS TAKXKe /I OBITOBBIX MOTpeOHTENneH

ITono6HBIE OHOCTABOYHBIE CTYNEHYAThIC TapU(bl, HO BCErO C ABYMs CTYNCHSIMH, YCTAHOBJICHBI IJIS
KOMMEpYECKUX a0OHEHTOB, OAaHKOB, NPEANPUATHNH MOOHIBLHOM CBS3H, a TaKKe U MEJIKHX HPOMBIIUICHHBIX
npennpustaid. [IpudeM 1y1st 6aHKOB U MPEANPHUATHI MOOMIBHON CBSA3M UCTOJB3YIOTCS 00Jiee BBICOKHE CTaBKU
tapudoB (ot 238 — 256 no 265 — 278 ¢dunc/kBT.4), a U1 MENKUX NPOMBIIIICHHBIX MPEINPHUITHIH C LEIbIO
CTHUMYJINPOBAHMS UX PA3BUTHUS YCTAHOBJICHBI cCaMble HU3KKE Tapudsl (57 — 66 duic/kBT.9).

JUis  Bcex OCTaJBHBIX MOTpeOHTENeNd SJIEKTPOIHEprHH (CeNbCKOE XO3SICTBO, MPEANPHATHS
BOJIOCHAOXKEHHMSI, TIpecca W TENCBHICHUE, YJIMYHOE OCBEUICHHE, apMHsl, MOPCKOH TPaHCIIOPT) HCIOIb3YIOTCS
MPOCTHIE OHOCTABOYHBIE TapU(bl, YPOBEHb KOTOPHIX TAKXKe HEOAMHAKOB (caMblil HU3KHH Tapud 60 ¢uic/kBr.u
YCTaHOBIICH AJIS CEJILCKOTO XO3AHCTBA).

OTIenbHyI0 TPYIIy COCTABISIIOT CEJILCKOXO3SHCTBEHHBIE MNPENNPHATHS M OTENH, KOTOPble MOTYT
paccUnTHIBATLCS 32 MOTPEOIIEMYIO 3JIEKTPOIHEPIHIO KaK 10 JBYXCTaBOUYHOMY ANG(EpEHINPOBAHHOMY 10
MepHO/IaM CYTOK, TaK U M0 IPOCTOMY OJHOCTaBOYHOMY TapHQy.

BoiBoabI:

1. DnextposHeprernka HopmaHum mpenctaBisieT co0oil oIHY W3 0a30BBIX OTpacieil SKOHOMHKH,
KOoTOpass TMHAMWUYHO Pa3BUBACTCA.

2. OpHoll U3 OCHOBHBIX MPOOJIEM YHEPreTUHecKOr oTpaciy MopaaHuu SIBIISIETCS MPAKTUYECKH MOJTHAS
3aBUCUMOCTb OT HUMIIOPTHUPYEMBIX HCKOIIAEMBIX JHEPropeCypCoB M, KakK CJICIACTBUE, — BBICOKasgd CTOUMOCTH
MPOM3BOJICTBA MIEKTPHUCCKON IHEPTUH, 3aBUCSINAS OT KOJIeOAHMIT MUPOBBIX IIeH HA HE(TE.

3. TlpuopureTHOI 3amadeii 3HEpreTHYECKO oTpaciu MopiaHuu CTAHOBUTCS 3HAYUTEIILHOE PACIINPEHUE
HCIIOJIb30BAaHUSI MECTHOTO HCKOIIAEMOT'0 TOILIMBA, & TAKXKE BO30OHOBIISEMBIX UCTOYHUKOB SHEPTHH.

4. B ctpaHe cO3JaHBl HEOOXOJMMEIC HOPMATHBHO-TIPABOBEIC OCHOBBI, pa3pa0oTaHa JOJrOCpPOYHAsS
CTpaTerusi pa3BUTHS SHEPIeTHUKH, KOTOpas HAIpaBICHA Ha MOBBINICHHE JYHEPreTHYSCKOW I(PPEKTHBHOCTH,
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CHIDKCHHE CTOMMOCTH TIPOM3BOJICTBA JJCKTPOIHEPTHU, W IIPEAINONATACT MOCTCIICHHOE YBEIMYCHUE JIOJH
HETPAJUIMOHHBIX U BO3OOHOBIIIEMBIX HCTOYHHUKOB 3Hepruu ¢ 4 % B 2013 roay mo 32 % k 2020 roay.

5. OCHOBHBIMH TOTPEOUTEISIMH JICKTPUUYCCKON PHEPTUU B CTPAHE SBISIOTCS OBITOBBIC MOTPEOUTENH,
MPOMBIIUICHHbIE NPEANPHUITHS, a TaKKe MPEIIPHUITUS BOJOCHAOKeHus. [IpuyeM CIpoc Ha ANEKTPUUYECKYIO
9Hepruro B MopaaHuu eXerofHo pacTeT U UMEET HePaBHOMEPHBIH XapakTep, Kak JUIsl Pa3MYHbIX CE30HOB To/a,
TaK U B TEYCHHUE CYTOK.

6. PerymupoBaHue crpoca HOTpeOUTeNeil Ha 3JIEKTPUYECKYI0 MOIIHOCTh B CTPaHE OCYIIECTBIISETCS
IKOHOMHYECKHUMH METOAaMH, JJIs 4ero CO3/aHa W HCIOJb3YeTCs COOTBETCTBYIOLIAS, JOCTATOYHO CIIOXKHAS
cucteMa Tapu(oB Ha IEKTPOIHEPTHIO.
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JORDAN POWER GENERATION: CURRENT STATUS AND DEVELOPMENT PROSPECTS

The article has a scheme of the electricity sector in Jordan and characteristics of main energetic

companies. Adduce the structure of the use of traditional fuels for power generation and consumption of

electricity in the country. As one of the main points of article was considering daily electric load graphics of the

integrated power system, as well as the operating system of electricity tariffs in Jordan. Also article shows the

prediction of the energy sector of the country, including the direction of increasing use of renewable energy

sources.
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HauionanbHuii TexHiynuii yHiBepcuter Ykpainu « KuiBcbkuii nosirexHiyHuii iHcTUTYT»
EHEPTETHUKA MOPJAHII: CYYACHUI CTAH I NEPCIIEKTUBU PO3BUTKY

Ipedcmaenena cxema enekmpoenepzemuunoi eanysi Hopoanii, nasedeno xapaxmepucmuxy OCHOGHUX

eHepeemuynux Komnawiu. Hagedeno cmpykmypy 6UKOpUCMAHHA — MpAOuUyitiHux 6udie namuea Ha

eNeKMPOCMAHYIAX, 2eHepayii i CnoNCUBAHHA eNeKMpuyHoi enepeii @ Kpaiui. Pozenanymo 00006i epagixu

EIeKMPUYHO20 HABAHMANCEHHA 00'€OHaHOl enepzocucmeMu, a maxk camo Oiloua cucmema mapugie Ha

enexmpoenepziio ¢ Hopoanii. Hasedeno npocnos po3sumky enepeemuunoi 2anysi Kpainu, y momy uucii i 6
HAanpsmMKy pO3WUPeHHs BUKOPUCTNAHHS HeMmPaouyiliHux ma 6iOHOBNIIO8AHUX OJcepell eHepel.

Kntouosi cnosa: Enexrpoenepreruka Mopanii, enekTpocTaHIii, eleKTpudHi Mepexi, HeTpaauiiiibi Ta

BIJIHOBJIIOBaHI JDKepesa eHepril, Tapudu Ha eJeKTPOeHEPrito.
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