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AHAJII3 BILIMBY COHAYHOI TEHEPAIIIL HA POBOTY TATOBUX HIJICTAHIIIA
EJIEKTPU®IKOBAHUX 3AJII3HULLD

Ilpoananizosano

iCHYIOUI HA CbO20OOHI NepedyMo8U BUKOPUCAHHA elleKmpoeHepeii,

ompumaHoi  8io

HempaouyiiHux 0icepen Osl JHCUBNEHHS CUCHEMU eNeKMPUYHOI ma2u ma Hemsa208ux Chodicueayis. Poszusamwymo

MOICTUBT 8apianmu NPUEOHAHHS GIOHOBNIOBANILHUX Odicepell eHepeii 00 cucmemu eieKmponoCmadanis 3aai3HUYi,

3anponoHO6AHO CXemMu SLZMiLL{BHH}l CHBKMPOMQXHilIHOZO Komniuaekcy

«COHAYHA eﬂeKmPOCMGHI/[i}Z mszcoea

niocmanyiay, AKi NPUHAYEHHT Ol GUSHAYEHHS CMPYMI6 KOPOMKO20 3AMUKAHHS 8 U020 PO3NOOINbYUX YCIAHOBKAX.

Knrouosi cnosa: eleKmponocmavanHs 3a]li3HuL[b, cxema 3aMiLL{€HH}l, CMPYMU KOPpOMKO20 3aAMUKAHHA, COHAYHA

e/zekmpocmam;iﬂ.

OCTaHHBOIO 4Yacy B CHEPreTHYHOMY CEKTOpI
VYkpainn HaOyBae Bce OUMBIIOI CHIIM 3aralbHOCBITOBA
TEHJEHLIS  3pOCTaHHS
OTPUMaHHX  Bix TDKEpeL.
aNmbTEepHATHBHI JUKepena eJeKTPOeHeprii HEeCTPUMHO
PO3BHBAIOTKCS,

eJIEKTpOeHepTii
Huni

o0csris

BIJTHOBJIFOBAaHUX
301IBLIYEThCS KIJIBKICTh
MOCTAYaIbHUKIB 1 3MIHIOIOTHCSI YMOBU HAJaHHS MOCITYT
Le#t mpomec o00yMOBICHUI
CUTYyaIli€l0, HEOOXiTHICTIO
CKIIQJHOIIAMHU E€HEPreTUYHOI
noyituku y cBiti [1, 2]. YkpaiHa 3a ocTaHHi JeKinbKa

3 @NEeKTPONOCTAYaHHS.
B)XKOIO  €KOJIOTIYHOIO
OXOpPOHH JOBKULIA 1

POKiB 1o0mIIacs 3HAYHOTO MPOTPECY B PO3BUTKY JDKEPEI
IBTEPHATHBHOI  E€JNIEKTPUYHOI  eHeprii, 30Kpema,
consiunux (CEC) i BitpoBux (BEC) enexrpocraHmiid.

Amnami3z MOXKJIMBOCTEH BUKOPHUCTaHHS
IBTEPHATUBHOI EHEPreTHKH B CHCTEMax TATOBOTO
€JIEKTPONIOCTAYaHHsI MOKa3ye JIeKUIbKa MOXKIJIMBUX
HATIPSIMIB:

- JKUBJICHHS
€JIEKTPOTIOCTAYaHHS  BiJl

SIKIH,

CHUCTEMH
30BHIIIHBOT

TSATOBOTO
€HEPreTUYHO1
CHUCTEMH, B pasoM 3 TpagMUifHUMH,
(GYHKIIOHYIOTH B HapajeJbHOMY  peXUMI 1
IBTEepHATHBHI JPKepeia eIeKTPHIHOI eHeprii];

- BUKOPUCTAHHS aJbTEPHATUBHOI €HEprii s
MOCUJICHHSI TSATOBOI MEpeXi, JKHBIEHHA OO0 €KTIB
indpacrpykrypu [3] i cmoxuBadiB BiIacHHX MOTPEO
(Hampsimy);

OcoOimBO 1Ie Mae 3HAYCHHS Y pErioHax, e
30BHILIHE €JIEKTPONIOCTAYaHHs 3aJi3HULb € HECTIHKUM,
TOMY 3aCTOCYBaHHS HE3QJISKHHX JDKEpesl eNeKTPHUIHOT
eHeprii I 3a0e3MedyeHHs TATH TOTATIB 1 MOTped
HETATOBUX 3alli3HUYHHUX CIIOKMBA4YiB € BaKJIUBUM
3aBIaHHAM. Jnst M1 IBUILEHHS HaIIHHOCTI
€JIEKTPOTIOCTAYaHHS BiAMOBiJAIILHAX CIIOKHWBAdiB B
Takux 00’eKkTax IHQPACTPYKTYpH TAKOX aKTyaJlbHE
BHUKOPHUCTAaHHsS YCTAaHOBOK PO3MOAiNEHOI renepauii [4-

6]. OcraHHiM 4YacoM y 3B’A3Ky 3 PpO3BUTKOM
HETpaIULIHHUX JHKEPeN eJSKTPUYHOI eHeprii, 30Kkpema
COHSYHMX Ta BITPOBHX €JIEKTPOCTaHILIH, MOYacTilianu

BHIIAIKW 3BEPHCHHS 10 3aNi3HHIEL YKpaiHu cy0’€KTiB

TOCIOJApIOBAaHHS Ta OKPEMHX KOMMAHIH  IMOIO
NOTOJKEHHS  Iepel] IPOEKTHOL Ta IPOEKTHOI
JMOKyMEHTAI[il, a TakoX TEXHIYHMX YMOB Ha

MpUEAHAHHS JI0 CNCKTPUYHUX Mepex Y Kp3ai3HHIi
HAa3BaHUX THITIB TEHEPAIIii.

CyyacHi  COHSYHI  €JEKTPOCTaHLii  MaloTh
motyxxHocti 80-100 i 6imere MBT, BitpoBi 10 i Ginbmie
MBT [7] Ta MarTh CBOi OCOOIMBOCTI 1 BIAMIHHOCTI Bij
3BMYaiiHOT ~TeHepamii y KOHCTPYKIIl, TEXHIYHUX
napaMeTpax, pexuMax pobotd i, 0co0nuBO, Y
nepexiiHux pexxumax [8]. Hamararouwch 3HH3UTH
BUTpATH Ha MPHEAHAHHS O CIICKTPUYHHUX MEPEXK,
BJIACHUKH [UX CJICKTPOCTAHIII NParHyTh MPUETHATH 1X
Ha piBHI HHU3BKOI Ta CEPeJHBOI HANPYTH TATOBUX
MiACTAHINH, IM0 NPOOJIEMAaTHYHO 3 TOYKH 30pYy
3a0e3neueHHsT HAIIMHOCTI POOOTH TATOBHX MEpPEK,
MPU3BOINTh JIO TEPEBAHTAKCHHS Ta PEBEPCHUX
PEXUMIB CHIIOBOTO OOJIaJIHAHHS TATOBUX IIiICTAHINH, a
TaKOX BUMAarae 3HaYHHUX (hiHAHCOBHX BHUTPAT 3aJi3HUID
HAa PEKOHCTPYKIIIO EJICKTPUYHHUX MEpeX. IcHyroua Ha
ChOTOJIHI HOpMAaTHBHA 0a3a eJIEKTPOCHEPIeTUKU Y
IbOMY TIMTaHHI HEJIOCKOHAJIA 1 HE 3aXHIAE CTIOKUBAYIB
Bil TakWX NpHUETHAHb. TOMy BHHHKa€E HEOOXiTHICTH
MPOBEACHHS JOCIIDKCHHS 3a3HAYCHOT MPOOJIEMH  JUIs
pO3pOOKH  TEXHIYHOI MOJNITHKK  YKp3ami3HHII 3
ypaxyBaHHSIM YHHHOTO 3aKOHOaBCTBA.

Cepen nuTaHb, IKi TiAJIATaI0OTh PO3TIIAY, MOKHA
BIJI3HAYWTH: BU3HAYCHHS BIUIMBY Ha CTaOUIBHICTB
poOOTH TATOBUX TIACTAHIIH, TATOBUX Ta IHIIUX
CMOKMBAYiB, IO TpPHUEAHAHI N0 IIHH TATOBOI
MiJCTAHIIT, JPKepeNl COHSIYHOI Ta BITPOBOI reHeparrii
npu iX NpPUEAHAHHI 10 IIMH TSATOBUX MiJCTaHINH; 3
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ypaxyBaHHSIM  JONMYCTHUMHUX  PEXHUMIB  poOOTH
CIIOKMBAYiB,  po3poOKa  peKOMEeHHalii Moo
0COOJIMBOCTEH MPUETHAHHS JTaHUX THUIIIB TEHEpalii 10
€JIEKTPUYHHUX MEPEK 3aTI3HULb.

Meroro CTaTTi € JOCHIMKCHHS 3MIiHH IMapaMeTpiB
KOPOTKOTO 3aMHUKaHHA Ha TPHEJHAHHAX TATOBUX
MiACTaHIIH NpU TapayenbHid poOOTI 3 COHSIYHOIO
€JIEKTPOCTAHIII€IO.

HeoOxigHO Big3HAUMTH, WO EIEKTPHUYHI MeEpexi
eNeKTPU(]IKOBAHNX 3ai3HUIb € BAKINBOIO CKIAJI0BOIO
€HepreTHUHoi cucTeMH  YKpaiHH. 3a  HasgBHOIO
iHpopmaniero ['omoBHOTO ympaBmiHHA enekTpudikamii
Ta eJeKTporocTauaHHs Ykp3amizHuui [9] BnacHe
CHOXKMBaHHS  eHeprii (pa3oM 3 HE TIATOBUMH
CIIOXKMBAaYaMH) CTAHOBUTH MOpsAAKy 6167 muH. kBT TOA
Ha pik. Omke VKp3ami3HUIL € CHEPrOEMHUM
CHOXKMBaueM, SKUH MoTpedye 3HAuHMX  00CSATIB
€IIEKTPOCHEPTii, Yy TOMYy YHCIi, Y TEpCIeKTHBi, 1 Bix
aJIbTEPHATHBHUX MoOXIHBICTD ix
BUKOPDHCTaHHS B

JDKEpell.
CHUCTEMI  €JEeKTPUYHOI  TATH
MATBEPIKYETHCS  ICHYIOUMM  CBITOBHM  JIOCBIZIOM.
3okpema, me y 2011 poky Oyno BiZKpHTO pyX MOi31iB
3a mapuipytoMm Ilapmk-AmcrepaMm 3 BUKOPHCTaHHSIM
eHeprii conns Bim 16000 ¢oTtobarapeli BCTaHOBICHUX
Ha 1wpxy pyxy mnoizma [10]. Piuma reHepamis
eJICKTPOCHEPTil IPH IBOMY CTAaHOBHUTH OJM3BKO 3,3 THC.
MBrtron Ha piK, MO0 OPUOJU3HO BIiMOBIZAE PIUHUM
BUTpaTaM eJIeKTpOeHeprii Ha pyX MOi3[iB Mo Wil JiHii
Ta Ha ocBiTIIeHHS Mapupyty. BAT “PXJI” Takox mae
Hamip BHKOPHCTOBYBAaTH aJbTE€PHATHBHI JpKepera
eHeprii juis  3amizHune  Pocii [11]. Ha ceoromi
eIIEKTPOCHEPTiA Bix PoTobdaTapeit 3ade3medye moTpedH
crannii Komcomonncrka (KpacHomapcekuii kpaif). B
MOJaJbIIOMY  Hepen0avyaeTbesi, M0 BUKOPUCTAHHS
€Heprii BiTpy AacTh MakcuMabHUH edekt Ha [liBHIUHIH
3ami3Humi Ta Ha CaxamiHi, a coHsuyHi Oarapei — Ha
[TiBHiyHO-KaBKa3bKiii 3ai3HHULL.

Takox goaamo, 1o skimo B 2003 pori po3api6Hi
Tapudu AT TPOMHUCIOBUX CHOXHBAdiB CTAaHOBHIIH
BiamoBigHo 13,35 won/kBt-ron (cmokmBaui 1 kmacy
Hanpyru) Ta 19,45 xom/kBT'rox (cmoxuBadi 2 Kimacy
Harpyru). To6To, poTsirom ocranHix 10 pokiB Tapudu
Ha EJEKTPOCHEPIi0 JUIl IPOMHCIOBHX CIOXXHBaYiB
3pociu OuIble HiXK y 5 pasiB. 3a yMOBU 30epeKeHHS
Takoi JAWMHAMIKM Ha nporA3i HacTymHux 10 pokiBs
BUKOPHCTAaHHS €JIEKTPOCHEPTil Bif aIbTEepHATHBHUX
JDKEpelT MOXe CTaTH eKOHOMIYHO BHTIIHUM Yy
MIPOMHUCIIOBOCTI Ta €JIEKTPUYHOMY TPAHCIIOPTI.

B Toif ke uWac poO3B’sA3aHHA  INpoOIEMHU
BUKOPHUCTaHHSA €Heprii Imx JoKepel B CHCTeMI
€JIEKTPOTNIOCTAYaHHs 3aJi3HUIb TOTPEOYE MPOBEICHHS
psany mocmimkenb. [lepemyciM, HEOOXiNHO BHU3HAYHTH
oOcsr iHBeCTHLiH, SKI HEOOXiZHO BKJIACTH Yy 3aMiHY
€JIeKTPOOOIaTHAHHS PO3MOAUILYMX yCTaHOBOK (PY)
TATOBUX MiACTAHIIN, IO AKHX MalOTh HPUETHYBATUCH
BiJTHOBJIFOBaHI JpKepena. Y CBOK 4Yepry Iie morpedye

aHamizy MOKITUBUX BapiaHTIB TIPUETHAHHS
BiTHOBIIOBAIIFHUX IDKEpEN CHeprii A0 CHCTEeMH
€JICKTPOIIOCTAYaHHsI 3aII3HULI Ta PO3PAXyHKY CTPYMIB
KOPOTKOT'O 3aMHUKaHHS Ha TATOBHX IIiCTAHINIAX JUIS
OBOTO BHIAAKYy Ha OCHOBI  BiIOBITHHX
3aMinieHHsA. Mo)kHa KOHCTaTyBaTH, IO BHUIIE3a3HAYCHI
MMUTaHHS 3QJIMINAIOTHCS Ha CHOTOAHI IMOKHM IO 1032
yBarow  JOCIiJHUKIB. poborn  [12-14]
MPUCBAYCHI B OCHOBHOMY ITHUTAHHSIM BHUKOPHCTAaHHS
eHepril BiJHOBIIOBAHUX JUDKEPEN eNeKTpoeHeprii B
MPOMHUCIIOBOCTI 200 /IS JKUBJICHHS aBTOHOMHHUX
CIIOKHMBAYiB.

B miii poboTi mnpoBeneHO poO3paxyHKH 3MiHU
rapameTpiB aBapiiHOTO PEXHUMY €JNeKTPOTEXHIYHOTO
KOMIUIEKCY  “COHSYHA  €JCKTPOCTAHIis — TATOBa
migcranmis’ (CEC-TII) mnpm pisHEX  BapiaHTax
NpUEHAHHS COHSIYHOI eJekTpocTaHuii. PosrimsHemo
JOKJIaTHIIIE I1i BapiaHTH.
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Puc. 1 - Cxema 3aMimieHHs €1eKTPOTEXHITHOTO
kommuiekcy CEC-TII npu niakmovenni CEC mo mmH
PY 10 xB

Ha cxewmi
IIO3HAYEHHS:

puc. | BHKOPHUCTAaHO HACTyITHI

E., E., — Bianosinno enexrpopywiiini cum

CHCTEMH 30BHIIIHBOTO enekrpornocrayands 1a CEC;

X,, X, X

B! c’? H
BHCOKOi, CEpEHbOI Ta HHU3bKOI HANPYrd TOJOBHOTO
3HIWKyBanbHOTO  TpaHcpopmaropa (I'TIT) Ttarosoi
MiACTaHIIT;

X _

Tp
migBuILyto yoro tpanchopmaropa CEC;

— PpEaxkTHBHI OIOpPH OOMOTOK

EKBIBAJICHTHUH  PEaKTUBHUH  OMIip
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BIJIMIOBITHO CHCTEMH 30BHIIIHBOTO €JIEKTPOIOCTaYaHHS
ta CEC.

I[Ipu m1oOynmoOBI BKa3aHOI CXeMH
BUKOPUCTAHO HACTYITHI NPUITYIICHHS:

1. Obupsa I'TIT Taromoi mimcTaHMii NPAIIOIOTH
napajensHo.

2. AKTHBHI OIOpH CXEMH 3aMIIICHHS HE3HA4Hi y
MTOPIBHAHHI 3 PEAKTUBHUMHE OTIOPaMH i1 €JIeMEHTIB.

3. CEC po3rTamoBaHO JOCTaTHBO OJIU3BKO J0
TATOBOI MiJACTaHIII IJsI TOro, MO0 HE BPAaXOBYBAaTH
OTIOpH JTiHIT eJIeKTponepeaad.

4. Tpanchopmauis nwa CEC ognocrymiHuacra.
[uBepTopH aBToHOMHI. Jlo opHOro iHBepTOpa
NIpUETHAHO JeKinbKka (oTobaTapeii, B CBOIO uepry i 1o
TpaHchopMaTopa IpUETHAHO NEKiTbKa iIHBEPTOPIB.

AmnamorivHo Moke OyTu moOymoBaHa cxema
3aMinieHHs 1 y pa3i pobotu ogHoro I'TIT migcranmii.

— eKBIBaJICHTHI PEaKTHBHI OIOPH

cucr ! CHUCT COH

3aMiIeHHS

("\_—')Ec
T
Mewer
K1
1108 f 25T
&
________ 25T
" e )
y ,}_‘.
K3 | E‘\

WA

x1p10  Xewerconu

Puc. 2 - Cxema 3aMillleHHs €JIeKTPOTEXHIYHOTO
kommiekcy CEC-TII npu nigkmouensi CEC no mmH
PY 35 kB
[To3HaueHHss Ha cXemi puc. 2 aHaJOriyHi
mo3HaueHHsM Ha puc.l, ame Ttpanchopmarnis Ha CEC
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nBoctymingacra, 1 crymias 0,4/10,5 kB, 2 crymias —
10,5/37,5 xB.
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Puc. 3 - Cxema 3aMileHHs €1eKTPOTEXHITHOTO
komruiekcy CEC-TII npu minkmouenni CEC o mmH
PY 110 kB

Ha oCHOBI 3alpONIOHOBAaHHMX CXEM 3aMilllCHHS, B
SKOCTI TPHUKIJIAAY, OLIHUMO 3MIHY 3HAa4eHHs CTPyMIB

KOPOTKOTO  3aMHKaHHsS JUIi  TSICOBOi  IiACTaHIIT
mocrifiHoro ctpymy EYE “C” ta EYE “J1” 3minHOTO
CTpyMy, Vy pa3i WiAKIOYEHHS [0 HHUX COHSYHOI
€JIEKTPOCTAHIli  pi3HOT  TOTYXHOCTi.  HaBememo

OTpPHMaHi Pe3ylbTaTH PO3PaXyHKIB y TaONUILIX Ta Ha
OCHOBI IMX JaHUX MOOYIyeMO 3alIe)KHOCTI 3HAYCHb
CTPYMiB KOPOTKOTO 3aMHUKaHHS BiJ MOTYXHOCTI
TIPUETHAHOT 0 IIWH COHSYHOI eIEKTPOCTAHIIII.

V tabmumax 1, 2 Ta 3, BIANOBIIHO, HaBENEHI
pe3yabTati po3paxyHkis npu npuennanni CEC mo muH
10, 35 Ta 110 xB Tarosoi migcradmii MHOCTIMHOrO

CTpyMy.

Tabauys 1

Pe3yabTaT po3paxyHkKiB cTpyMiB KOpoTkoro 3amukanHs npu npueaHanni CEC go mun 10 kB Tarosoi
nigcra”uii nocriiiHoro crpymy

Hanpyra Horyxnicts CEC, MBT
Ha IIMHAX 0 4.1 30.1 | 60.1 120.1 240.1 480.1
Ctpy™m TpudasHoro k.3., A
10 kB 6904 6940 7338 8106 10320 16010 28790
35 kB 2743 2755 2867 3063 3622 5120 8639
110 kB 2404 2414 2542 2734 3216 4333 6354
CrtpyM ogHO(}A3HOTO K.3., A
110 kB 2452 2462 2579 | 2757 3210 4275 6225
Ctpy™m aBodazHoro K.3., A
10 xB 5979 6010 6355 7020 8937 13870 24930
35 kB 2376 2386 2483 2653 3137 4434 7482
110 kB 2082 2091 2201 2368 2785 3752 5503
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Tabauys 2

Pe3ysbTaTH po3paxyHKiB cTpyMiB KopoTkoro 3amukanis npu npueaHandi CEC no mun 35 kB Tsirosoi

nigcTa”uii nocriifHoro crpymy

Hamnpyra Horyxnicts CEC, MBT
Ha IITMHAX 0 15 30 | 60 120 240 480
Crpymu TpuaszHoTo K.3., A
10 xB 7036 7170 7354 7855 9271 13040 21800
35xB 2741 2799 2876 3082 3655 5168 8715
110 xB 2339 2370 2405 2482 2668 3132 4240
Crpymu onHO(]A3HOTO K.3., A
110 xB 2410 2438 2469 | 2541 2713 3146 4197
Crpymu nBo(a3HOrO K.3., A
10 kB 6093 6209 6369 6803 8029 11290 18880
35kB 2374 2424 2491 2669 3165 4476 7547
110 xB 2026 2052 2083 2149 2311 2712 3672

Tabnuys 3

e3yJILTaTH PO3PaxXyHKiB CTPyMiB KOPOTKOro 3amukanus npu npueananni CEC no mun 110 kB Tsirosoi

nigcranuii nocTiifHOro cTpymy

Hampyra Hotyxuicts CEC, MBT
Ha 0 15 30 60 120 240 480
MIUHAX
Crpymu TpudaszHOTO K.3., A
10 xB 6904 6989 7080 7280 7742 8860 11540
35 xB 2743 2777 2814 2894 3080 3531 4615
110 xB 2404 2435 2469 2543 2713 3127 4136
Crpymu omHO(]A3HOTO K.3., A
110 xB 2453 2481 2512 | 2580 2737 3120 4067
Ctpymu 1B0Ga3HOTO K.3., A
10 kB 5979 6053 6131 6305 6705 7673 9994
35 xB 2376 2405 2437 2506 2667 3058 3997
110 xB 2082 2109 2138 2202 2350 2708 3582
3a jgaHuMu  Tabauups 1oOyayemo  rpadiku oo ¢

3aJI©KHOCTI CTpyMy KopoTkoro 3amukanHs (Ik.3.) Bin

I3, max
BHMHKaua

motyxHocTi (P), Ha SKHX BKa)XeMO MaKCHMAIbHI
CTPYMH BHMHUKAHHS THIIOBMX BHUMHKAYIB ITiICTAHIIIN 210
(Ix.3. max BuMukaya).

Ixaz, A

Ix3. max

3:10° CECnal0
i CECna3sxB
CECral0xB 510
CECna110xB

| BHMHKAuA 0 100

CECHa35xB

|
Ll CECma 110xB

Puc. 4 - I'padik 3anexxHOCTI 3MIHH CTPYMY K.3. Ha
muHax 10 kB migcTaHIii mocTiiHOTO CTpyMy, IpU
30uTpIeHHi moTyxHOoCcTi CEC, MiaKIro9eHoi 10 MMH
pi3HOT HanpyrH

200

400

P, MBr
500

Puc. 5 - I'padik 3a1exHOCTI 3MiHU CTPYyMY K.3. Ha
muHaX 35 kB migcranmii mocriitHOrO CTpYMY, IpH
30utbmenHi notyxHocTi CEC, miakimo4eHoi 10 mmH
pi3HOi HapyTH
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Ixs, A

Ix3, max
BHMMIH

N R——
" CECma 110 B

P, MBr
500

Puc. 6 - I'padik 3a51e)KHOCTI 3MIHU CTPYMY K.3. Ha

mmHax 110 kB migcranmii mocTifHOTO CTpyMy, IpH
30inpmenHi noryxkHocti CEC, miaKioYeHol 10 ImH

pizHOi HapyTH

3a aHamori€er0 TMpHWBENEMO IS IMiJCTaHII1

3MIHHOTO CTPYyMY JHIIE rpadiky 3aJIe)KHOCTI CTPyMy

KOPOTKOT'O

3aMHUKAaHHSA BiJ 3MIHM  BEJIMYUHU

noryxnocti CEC.

Ix3., A
210"

Ixs. max
BIMHKAYA

52107 CECna 110 xB

L P,MBr
500

Puc. 7 - I'padix 3a5e)xHOCTI 3MiHU CTPYMY K.3. Ha
mmHax 27,5 kB mifcraHiii 3MIHHOTO CTPpyMY, TIpH

30ibmIeHH] oTyKHOCTI CEC, MiAKIIIOYeHOT 10 IIIHH

Ppi3HOT HanpyTH

3rifHO 3 NPUHUMIOM HAaKJIaJIaHHS CTPyM

KOPOTKOI'O 3aMHUKAHHS Ha MHIMHAX TSATCOBOT Hi,Z[CTaHLIi.l'

MOXe OYTH NpeNICTaBICHUH, SK CyMa JBOX YaCTKOBHX
CTPYMIB K.3.

ne: |

I_K BJIE = |—K - |—308U ’

1l gz - CTPYM, IO TpOTIKa€ BHACTIMOK JIii

BigHOBIIOBaHOTO JKepena eneprii (CEC);

Ixa, A
3x10%

2.5x10%
I3, max
e —

2104
1.5x10%

1x10%
CECma35xB
/))___v’

! e s
sx10% S CECna27,5xB

CECnall0xB

300 400
Puc. 8 - I'pacik 3aJ1e:KHOCTI 3MiHM CTPYMY K.3. Ha
muHax 35 kB mifcraHii 3MiIHHOTO CTPpyMY, TIPH
30inpmenHi notyxHocTi CEC, miakimo4eHoi 10 muH
pi3HOi HaIpyTH

Ik, A

2109
I3, max
Jume—

1.5%10%

1x10%

CECma3SxB CECma27.5xB

CECna110xB

400 5

Puc. 9 - I'padik 3ane:xHOCTI 3MIHH CTPYMY K.3. Ha
mumHax 110 kB nincranuii 3MiHHOTO CTpyMY, pU
36inbiienHi notyxHocTi CEC, miakmo4eHol 10 muH
Ppi3HOT Hanpyru

I - BUKJIMKAHUH >KUBIICHHSM MiCL[H K.3

—306H

JOKEPEIIOM CUCTEMU 30BHIIIHLOTO CJICKTPOIIOCTAYaHHS,

K
TATOBOI miACTaHI].
Ha ocHOBI 11bOT0 NpeICTaBUMO TaOIHIII OTPUMAHHX
Pe3yJbTATIB JUI MiJICTaHLI{ HOCTIHHOTO CTPyMY:

Tabnuys 4

PesyabTaTn po3paxynkiB yactkoBux crpymis Bia aii CEC npu npuegnanni CEC go mmun 10 kB Tsrosoi
nigcranuii nocriiiHoro crpymy

Ctpymu MotyxHicts CEC, MBT
TpHasHoro k3. Ha | 4 30 60 120 240 480
mumHax 10 kB
Crpym k3., A 6904 | 6940 7338 8106 10320 | 16010 28790
Hactuna cTpymy 0 230 1692 3378 6750 13490 | 26980
k.3. Big aii CEC, A

CTPYM KOPOTKOI'O0 3aMHUKAHHA Ha MNIMHaXx

P, MBT
500

P, MBr
00
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Tabauys 5

PesyabsTaTn po3paxyHkiB yacTkoBux crpymis Bia aii CEC npu npuegnanni CEC g0 mmn 35 kB tsarosoi
nigcTa”uii nocriifHoro crpymy

Crpymu tpudassoro Hotyxuicts CEC, MBT
K.3. Ha mmHax 35 kB 0 15 30 60 120 240 480
CrpyM Kk.3., A 2743 2800 2876 3079 3645 5144 8663
YactuHa CTpyMmy K.3.
sin 1ii CEC, A 0 242 484 968 1936 3872 7744
Tabauys 6

PesysbTaTn po3paxyHkis yactkoBux crpyMmis Bia aii CEC npu npueananni CEC no mun 110 kB Tarosoi
nigcTa”uii nocriifHoro crpymy

Crpymu Hotyxuicts CEC, MBT
Tpudasioro K. Ha | 15 30 60 120 240 480
muHax 110 kB
CtpyM K.3., A 2404 2435 2469 2543 2713 3127 4136
YactuHa cTpymy
3. Bix xii CEC, A 0 8l 161 323 647 1294 2588
Jimepamypa 9. Amnamiz po0oTH TocmojapcTBa enekTpudikarii Ta
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ANALYSISOF INFLUENCE OF SOLAR GENERATION TO WORK TRACTION SUBSTATION
OF ELECTRIFIED RAILWAYS
V. Sychenko, O. Bondar, M. Prikhoda

Proanalizovano isnuiuchi na sohodni peredumovy vykorystannia elektroenerhii, otrymanoi vid netradytsiinykh dzherel dlia
zhyvlennia systemy elektrychnoi tiahy ta netiahovykh spozhyvachiv. Rozghlianuto mozhlyvi varianty pryiednannia
vidnovliuvalnykh dzherel enerhii do systemy elektropostachannia zaliznytsi, zaproponovano skhemy zamishchennia
el ektrotekhnichnoho kompleksu «soniachna elektrostantsiia — tiahova pidstantsiia», yaki pryznachenni dlia vyznachennia strumiv
korotkoho zamykannia v yoho rozpodilchykh ustanovkakh. Ostannim chasom u zviazku z rozvytkom netradytsiinykh dzherel
elektrychnoi enerhii, zokrema soniachnykh ta vitrovykh elektrostantsii, pochastishaly vypadky zvernennia do zaliznyts Ukrainy
subiektiv hospodariuvannia ta okremykh kompanii shchodo pohodzhennia pered proekinoi ta proektnoi dokumentatsii, a takozh
tekhnichnykh umov na pryiednannia do elektrychnykh merezh Ukrzaliznytsi nazvanykh typiv heneratsii. Suchasni soniachni
elektrostantsii maiut potuzhnosti 80-100 i bilshe MV, vitrovi 10 i bilshe MVt ta maiut svoi osoblyvosti i vidminnosti vid
2vychainoi heneratsii u konstruktsii, tekhnichnykh parametrakh, rezhymakh roboty i osoblyvo u perekhidnykh rezhymakh.
Namahaiuchys znyzyty wtraty na pryiednannia do el ektrychnykh merezh, viasnyky tsykh elektrostantsii prahnut pryiednaty yikh
na rivni nyzkoi ta serednoi napruhy tiahovykh pidstantsii, shcho problematychno z tochky zoru zabezpechennia nadiinosti roboty
tiahovykh merezh, pryzvodyt do perevantazhennia ta reversnykh rezhymiv sylovoho obladnannia tiahovykh pidstantsii, a takozh
vymahaie znachnykh finansovykh wytrat zaliznyts na rekonstruktsiiu elektrychnykh merezh. Isnuiucha na sohodni normatyvna
baza elekiroenerhetyky u tsomu pytanni nedoskonala i ne zakhyshchaie spozhyvachiv vid takykh pryiednan. Tomu vynykaie
neobkhidnist provedennia doslidzhennia zaznachenoi problem dlia rozrobky tekhnichnoi polityky Ukrzaliznytsi z urakhuvanniam
chynnoho zakonodavstva. Sered pytan, yaki pidliahaiut rozghliadu mozhna vidznachyty: vyznachennia vplyvu na stabilnist roboty
tiahovykh pidstantsii, tiahovykh ta inshykh spozhyvachiv, shcho pryiednani do shyn tiahovoi pidstantsii, dzherel soniachnoi ta
vitrovoi heneratsii pry yikh pryiednanni do shyn tiahowykh pidstantsii; z urakhuvanniam dopustymykh rezhymiv roboty
spozhyvachiv, rozrobka rekomendatsii shchodo osoblyvostel pryiednannia danykh typiv heneratsii do elektrychnykh merezh
zaliznyts. Metoiu statti ye doslidzhennia zminy parametriv korotkoho zamykannia na pryiednanniakh tiahovykh pidstantsii pry
paralelnii roboti z soniachnoiu elektrostantsiieiu.

Keywords. elekiropostachannia zaliznyts, skhema zamishchennia, strumy korotkoho zamykannia, soniachna
elektrostantsiia.
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