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CIIOCOBM NIIBUITEHHSA EPEKTUBHOCTI EJIEKTPOCITIO’)KUBAHHSA
HA 3AJIIBHULIAX YKPATHA

B cmamwe npugedena u onucana cmpykmypHas cxema 3a0aiu KOHmMpOoJis IHep2onompedeHus Ha
Yrpsanusnviyu. Ilpusedenvl pexomenoayuu no nogvluleHur0 3¢ pekmusHocmu sHepeonompeodieHus
Ha JHcene3Hblx 00poeax Ykpaunul.

B cmammi nasedena ma onucana CmpykmypHa cxema 3a0ayi KOHMpOaI0 eHepeoCnONCUBANHHS
Ha Vkpsaniznuyi. Ilpusedeni pekomenoayii w000 niosuwerHs eexmusHoCmi e1eKmpoCnO*CUBAHHS
Ha 3ani3HuYsax Yxpainu.

Beryn

B ocTanHiii yac ciocTepiraeThCs TEHICHIIS aKTUBHOTO BCTYITY 3aJI13HUL YKPAiHU 10 ONTOBOTO
punky enektpoeneprii (OPE). Kymisns enexrpoeneprii 6e3nocepenuso 3 OPE ans 3amoBoneHHs
BJIACHUX MOTped 1 MOTped CHOKMBAYiB, MIAKIIOUEHUX 10 MEPEX 3alli3HULb — CTpaTeriyHui
HAMpsIMOK iXHbOT TISUTBHOCTI, SKUI MiITBEPIKY€ETHCS, K JOCB1IOM poboTu 3ani3Huib Ha OPE, Tak i
xoHnenuieo po3Butky OPE, sxa cxBanena Kabinerom MinicTpiB Ykpainu [4].

VY [1] B OCHOBHUX HampsiMKax poOOTH OJIHHUM i3 TOJOBHUX 3aXOJiB Mepen0ayeHo 3aBIaHHs
[0 TEpexoy 3ali3HMLb MO0 3MIHCHEHHS JIIEH30BaHOI JiSUIBHOCTI 3 MOCTA4aHHS €JIEeKTPOeHeprii
3a peryaboBaHUM Tapu(oM 3 3aKyNKOI eleKTpoeHeprii mas wuiei metn Oesnocepeanbo 3 OPE.
Jlns Beix 3ami3Hullh, kpiM [liBnenno-3axignoi, [lonenpkoi Ta OAechKoi I1e MUTAHHS 3aTUIIAECTHCS
ctpareriuaum B 2011 pori.

OnToBuil pUHOK eNeKTpoeHeprii NoTpedye HOBUX MiJXOAIB J0 OpraHizallii Ta BIOCKOHAJICHHS
ACKOE. 3 omsay Ha e 3ali3HUIIM HEOOXIAHO NpPUIUIATH HeaOusKy yBary KOHTPOIIIO
€HEeproCroKUBaHH Ta MPOBECTH LUK psAf 3axoaiB [ 1], 30kpema:

— 371CHIOBAaTH MOCTIMHMI aHali3 PiBHS BTPAT B MPUCTPOSAX €NEKTPONOCTAYaHHS 1 POBOIUTH
3axO0JIU 10 MPUBEIEHHIO X /10 piBHS HOPMATUBHUX;

— CKJIaCTH (haKTUUHI OaJaHCU eNEeKTPOSHEPTIi 3 PO3MOIIOM O OKPEMUX MiICTAHIIISIX, By3JIax,
Mepexax. B Toukax nepeBuieHHs (PaKTHUHUX BTPAT €IEKTPOEHEPTil pO3pOOUTH 1 BUKOHATH TEXHIUH1
3aXO0JU 10 1X 3MEHILIEHHIO;

—pO3pOOUTH Ta3aTBEPAUTH HOPMATHBHI XapaKTEPUCTUKU TEXHOJIOTTUHUX BUTPAT €JIEKTPOEHEPrii
y BJIACHUX €JIEKTPUYHUX MEpexax.

CrpyKkTypHa cxeMa 3a/1a4i KOHTPOJII0 €HEProCHOKHBAHHS

CyTHICTh 3aa4yl KOHTPOJIO €HEProCHOXKMBaHHS Iependadyac HEoOXIAHICTh BU3HAYCHHS SIK
(akTMYHUX TMOKA3HUKIB €HEProe(eKTUBHOCTI BIAMOBIIHUX O0’€KTIB, TaK 1 JAESIKUX HOPMAaTHBHUX
3HaueHb. 3ajaua KOHTPOJII0 EHEProCHOXKMBAaHHS Ha YKP3aJi3HHI BHUPILIYETHCS 32 JOINOMOTOIO
OpraHizaliifHO — METOIOJIOTIYHUX, METOJIOJIOTTYHUX Ta IHCTPYMEHTAJIbHUX 3aX0iB (puc. 1).

Jlo opranizamiiiHo — METOJOJOTrIYHUX 3aXOIB BIJIHOCUTHCS BIOCKOHAJIEHHS CUCTEMHU
HOPMYBaHHS BTPAaT Ta BUTPAT €JIEKTPOEHEPrii.

BrutoueHHst CKJIQIOBUX BTpar (BUTpar) y CKJIaJ HOPMU TOBHHHO OyTH €KOHOMIYHO Ta
TEXHOJIOT1YHO OOIpyHTOBaHUM. HeBiJ’€MHOI0 YaCTHHOIO CHCTEMH HOPMYBaHHS € 3aCTOCYBAaHHS
E€KOHOMIYHHX CaHKIIH 3a HepalliOHaJIbHE BUKOPUCTAHHS €HEPreTUYHHUX PECYPCIB Ta 3alpOBaHKEHHS
€KOHOMIYHHMX MEXaH13MiB CTUMY/IIOBAaHHS €HEPro30epekeHHs.

Cucrema HOpMYBaHHS NMOBMHHA MaTH CTHMYJIOIOUMH XapakTep. MakcuManbHUH e(deKT Bix
CTUMYJIIOIOUOTO (haKTOPy OTPUMAEMO TO[I, KOJIU Oy/ie BCTAaHOBJIEHA pallioHaJIbHA HOpMa.
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KoHTPOMNL eHeprocnoxueaHHs Ha Ykp3aaniaHuL
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Puc.1. CtpykTypHa cxema 3a/1a4i KOHTPOJIIO €HEProCIIOKUBAaHHS Ha Y Kp3aIi3HUII

BaxxnuBuM acnekToM HOPMYBAaHHS SIBISIETHCS OOTPYHTOBaHMM BHOIp METOAY PO3pPaXyHKY
HOpPM Ta WMOBIPHICHUH MiAXia 10 HOpMyBaHHsA. Hopmu BHUTpaT enekTpoeHeprii po3poOisitoThCs
PO3PaxXyHKOBO — aHANITUYHUM, JOCIITHUM Ta PO3PAXyHKOBO — CTATUCTUYHUM MeToaaMu. Butpara
€JIEKTPOEHEPril 32 PO3paxyHKOBO — AaHANITUYHUM METOJOM BH3HAYAETHCS 3a CKJIAJOBHUMH, SIKI B
MOAJIBIIIOMY ITICYMOBY€ThCA. [HauBiMyanpHI HOpMH (0a3UCHI) PO3PAaXOBYIOTHCS TEOPETUYHO 3a
OTPUMaHUMH HOPMATUBHUM XapakTepucTukaM. ToOTO nmpu BU3HAUYEHHI HOPM BUTPAT €NIEKTPOCHEPTii
3a pO3paxyHKOBHIA MEPio BUXOAATH 3 0a3MCHOT HOPMH, SIKY KOPUTYIOTh 3@ JOMIOMOT'OIO BiIMOBITHUX
koe(dimieHTiB (KoedillieHTH BIUIMBY), a00 BUXOASAYM 3 OajaHCIB €Heprii. 3a JOCTIAHUM METOJ0M
BUTpAaTa eJIEKTPOCHEPril BU3HAYAETHCS 3a JOIMIOMOTOI0 €KCIIEPUMEHTY, SIKUW TTOBUHEH MPOBOIUTHCS
BIJIMOBITHO IO TEXHOJOTIYHUX penIaMeHTIB a0o IHCTpyKIii. BurTpara enexrpoeHeprii 3a
PO3PaxXyHKOBO-CTATUCTUYHUM METOJIOM BHM3HAYAETHCS HA MMiJICTABI BETUKOI KUIBKOCTI CTATUCTUYHOT
iH(opMmarlii, BpaxoBY€TbCS BIUIMB Pi3HUX HOPMOYTBOPIOKOYHX (DakTopiB. MeTogaMyu MaTeMaTHIHOI
CTaTUCTUKU BCTAHOBIIOIOTH MEK1 KOJIMBaHb HOPMH 1 BiICIFOIOTh HEAOCTOBIPHI AaHi. J{1s1 BU3HAYCHHS
HOPMH BHKOPHCTOBYIOTb METOIM MHOXKHHHOT Kopelsiii 1 perpeciiitoi mogerni. IMoBipHicHMIA miaxizn
JI0 HOPMYBaHHSI 3aCHOBaHUH Ha IMOOYI0BI OaratopakTOpHUX perpeciiHuX Mojenen, knacudikarii Ta
rpynyBaHHI 00’ €KTIB 3a OararbMa O3HaKaMHU.

Jlo MeTOomoNIOTIYHUX 3aXOMiB BIJHOCUTHCS BIOCKOHAJIEHHS METOAY BHU3HAUEHHS BTpaT
eJIeKTpOeHeprii 3 ypaxXyBaHHAM CHEIU(IKH €IeKTPOTPAHCIOPTY. 3ali3HUYHHUI TPaHCHOPT Mae
psia ocoOnMBOCTEH, 30KpeMa Take MOHATTS, SK «yMOBHI» BTpaTu. « YMOBHI» BTpaTH — PI3HHULS B
€JICKTPOCHEPTii, BIAMYIICHIN Ha TATY MOT3/1B 32 JTIYMJIbHUKAMU TSATOBUX ITiICTAHIIIH 1 TIYHMIIbBHUKAMHU
€JIEKTPOPYXOMOTO CKJIaay. 3BEICHHS A0 MIHIMYMY «yMOBHUX» BTpaT MOJLISETHCS HA JIB1 CKJIA/I0B1, a
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came: 3MEHIIEHHS MMOXMOOK PO3paxyHKiB Ta 3MEHIICHHS TOXUOOK BUMipIOBaHb.

Jlo 3MeHIIeHHS MOXHOOK pO3paxyHKiB MOXHA BIJIHECTH: PO3PaxyHOK BTpaT B OOIaJHAaHHI
TSATOBMX IMIJICTAHIIN Ta TATOBIM MepeXKi; 3SMEHIIIEHHS YaCTUHU B1IHECEHOI Ha BTPATH €JEKTPOCHEPTi,
a came: OXMOOK BUMIpPIOBaHb JIUMJIbHUKIB, BU3HAYEHHS 32 HOPMaMH CIIOKMBAHHS Ha TATY MOI3/1B
1 OMajieHHs MAaCaXUPChKUX BAroHIB MPH BIJICYTHOCTI JIYMWJIBHUKIB Ha EJIEKTPOPYXOMOMY CKIai,
MOXHOOK y 3BITHOCTI MPO CHOKMBAHHS €JIEKTPOCHEPTii Ha TATY, HE BPAXOBAHUX BTPAT B PEUKOBHX
Mepexax (B OCHOBHOMY B 3UMOBHI 4ac), peKyIlepaTUBHOIO rajlbMyBaHHS Ha MOCTIHHOMY CTpyMi Ta
iH.

J10 3MeHIIeHHsI TOXUOOK BUMIPIOBaHb — 3MEHIIIEHHS TOXHOOK 00YMOBJIEHUX HE HOPMATUBHUMHU
KJJacaMM TOYHOCTI BHMIPIOBAIBHUX TpaHC()OpPMATOpiB Ta JIYWIBHUKIB;, MPUBEIACHHS 10 HOPMHU
3aHMKEHUX KOe(]illi€HTIB MOTYKHOCTI Ta iH.

[HIMI IIX BAOCKOHAJICHHS METONY BH3HAUEHHs BTpPAT eJEKTPOEHeprii 3 ypaxyBaHHSAM
crie(iky eIeKTPOTPAHCIOPTY — BUKOPUCTAHHS €JIEKTPOHHUX JITYMIBHUKIB BTpat. TyT Ha mepiuunit
IUTaH BUCTYIIAE€ MIUTAHHS MPO ONTUMAaJbHE BU3HAYCHHS KOC(IIIEHTY HaJallITyBaHHS JIYMIBHUKIB, a
came: BpaxyBaHHS IMapaMeTPiB CUCTEMHU TATOBOTO €JIEKTPOIIOCTaYaHHs, PO3MIPIB PyXy, BpaXyBaHHS
3pIBHSUIBHUX CTPYMiB, BU3HAUCHHs Koe(]illieHTy Ha iMiTaliiHii MOZeNl B PeXHMI PeabHOTO yacy
Ta 1H.

Jlo iHCTpyMEHTaIbHUX 3aXO0/iB BITHOCUTHCS 3MEHIICHHS PIBHS HaJHOPMAaTUBHUX HEOAAHCIB.
[[poro MOXHa JOCATTH 3a JOIOMOIOI0: YHHKHEHHsS HETOYHOI (ikcalii mpuiagaMu CKJIaJO0BHX
OanaHcy Ta 3MEHILEHHs BUTPAT sIKi He (DIKCYIOThCS TIPUIIaJaMH.

JU1sl yHUKHEHHS HETOYHOT (piKcallii mpuiiaaMy CKJIaI0BUX OajaHCy MOJKHA BpaxyBaTH MOXUOOK
BUMIpIOBaHb B ajropurMax po3paxyHky ACKOE a0Go mpuBectu ymMOBH poOOTH BHUMIipIOBaJIBHHX
KOMIUIEKCIB /0O HOpMaJIbHUX, @ cCaMe eKCILTyaTyBaTH BUMiproBasibHI TpaHchopmaropu B Mexkax [OCT.
s npuBenenns ymoB ekciutyaranii TC ta TH B mexi 'OCT 7746 ta TOCT 1983 icHye Kkijibka
IUIAXIB: 3aMiHa BHUMIpIOBAJIbHUX TpaHCPOpPMATOpiB Ha TpaHC(HOPMATOPH 3 MEHIIMM 3HAYCHHSIM
HOMIHAJILHOTO HAaBAaHTAXXEHHS BTOPUHHOIO JIAHIIOTA, MiJKIIOYEHHS JO BUMIPIOBAJIBHOTO KOJa
JI0IaTKOBOTO HABAHTAKEHHS, BUKOPUCTAHHS TPaHC(HOPMATOPIB 3 EPETBOPIOBAYAMHU.

Jlnist 3MEHIIEHHsT BUTpAT SIKi HE (IKCYIOThCS MPHIaJAaMy MOTPIOHO 3MEHIIWTH TEXHIYHI Ta
KOMepLiiHi BTpaTH. [y 3MEHIIEeHHS! TeXHIYHUX BTpaT Ha 00’€KTi, 3HAYEHHS SKUX BU3HAYAIOTHCS
PO3paxyHKOBMM IUISXOM ICHYIOTH TaKi IiJIXOJH: ONTHMI3allisl CXeM Ta PEXUMIB, aBTOMAaTHU3aLlis
ynpaBIliHHS, 3aMiHa oOnaaHaHHsA. [ OOpoTbOM 3 KOMEpUIMHUMH BTpaTaMu, SiKi BUHHUKAIOTh B
HACIIJIOK CTOPOHHBOTO BILIMBY MOTPIOHO OOPOTHUCS 3 PO3KpaTaHHIM €JIEKTPOCHEPTii CrIoKUBaYaMu
Ta YCYHYTH HEJOJIKU B OpraHi3allii KOHTPOJIO 3a CHOKUBAHHAM €JIEKTPOCHEPTii Ta OILIaToIo.

@axiBmi kadenpu «EnexTpornocTayaHHS 3ali3HUIBY CHUIBHO 3 MpaliBHUKAMU 3aTi3HUII
NPOBOJATH AaKTHBHY poOOTY B 001acTi HOPMYBaHHS BHTparT e€JIEKTPOEHeprii, BHBYCHHS
Ha/IHOpPMAaTUBHUX HeOalaHCIB Ta BUBYCHHS NPUPOJM BTpaT Ha 3anizHuui [2,23,22,21,15,14,20].

BrockoHaneHHs: CHCTEMH HOPMYBAHHS BTpaT Ta BUTPAT €JIEKTPOSHEPrii.

OCHOBHUM SIKICHUM TIOKQ3HUKOM BCi€i CHCTEMM IUIAHYBaHHS CIOXHBAHHSA Ta EKOHOMIl
€HEepropecypciB Ha 3aJli3HUYHOMY TPAHCIOPTI € HOpMa — IUIaHOBa Mipa BHUTpaTuh eHeprii Ha
BUKOHAHHS OJIMHHUILII TPAHCIOPTHOI poOoTH, ToO6TO Ha 104 T - kM OpyrTo. HOpMyBaHHS MUTOMHX
BUTPAT MAJTUBHO-EHEPTETUYHOTO PeCypciB B YKpaiHU 311HCHIOETHCS BIAMOBIIHO /10 3aKoHY YKpaiHu
"[Ipo eneprozdepexenns" [3], moctanoBu Kabinery MinictpiB Ykpainu Big 15 mumus 1997 p. Ne
786 "IIpo mops0K HOPMYBAaHHS TUTOMUX BUTpAT MAJIUBHO-EHEPTETUYHUX PECYPCIB Y CYCHIIBHOMY
BUPOOHUIITBI "[6] Ta OCHOBHHX TOJOXEHS [7].

CucrtemMa HOpM MOBMHHA NEPIOUYHO NEPErNIAIaTUCS 3aJIeKHO BiJl 3MIH YMOB €KCIUTyaTaIiitHO1
poOOTH, OCTaHHIX JIOCSTHEHb HAyKOBO-TEXHIYHOTO mporpecy. BusHauaroum HOpMH HEOOXiTHO
BPaxoBYBaTH, 1110 X BUKOHAHHS € MaTepiajibHO CTUMYIIIOI0YMM YHHHUKOM Y OOpOTHOI 32 EKOHOMIIO
€HEepreTHUHUX pecypciB, MOO1TI3aLliI0 BHYTPIIIHIX PE3EPBiB HA 3aTI3HUYHOMY TPAHCIOPTI.

Metoau BU3HAYEHHSI HOPM JJISl TATOBUX CIOKMBAdiB MPECTABIICHI Ha puUC. 2.
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Mertonu BU3HAYEHHS HOPM IJIs TATOBUX

CMIOXUBAYIiB
— —
Meronn, SK1 He BUKOPUCTOBYIOTh Mero/iu, iK1 BUKOPUCTOBYIOTh
TATOBUH PO3paxyHOK TATOBUH PO3paxyHOK
I
| | [ |
M Buznauenns I'padiunnii UucenbHuit
eToxt .
HNHUTOMHX BUTpAT banancosnii METO/| MeTOJ
KOPHUTYIOUMX
RS eJIeKTpOeHeprii 3a METOJ
Koe(ilieHTiB
METOANKOIO
BH/II3Ta

Puc. 2. Metoau BU3Ha4Y€HHS HOPM BUTpPAT €IEKTPOEHEPTii AJIs TATOBUX CIIOKHBAUiB

B ocHOBY MeTomy KOpHUTYIOUNX KOS(DIMIEHTIB TOKIAJACHO JaH] TATOBO-CHEPT€THUHUX
[acropTiB JJOKOMOTHBIB, a TAKOX 3arajibHi (POPMYJIIH 1 OJIOKEHHS TATOBUX po3paxyHkiB. Hopma
BUTPATH €JICKTPOCHEPTrii Ha MOi3HY poOOTy € CYMOIO BUTPAT: Ha pOOOTY IO MEPEMIIICHHIO T0i3/1a,
Ha IOB'sI3aHi 13 3yNMMHKaMU BTpaTH KIHETUYHOI €Heprii Moi3a, 1 BUTpAT Ha PO3TiH PyXOMOIo
CKJIQ/Ty, a TAKOX Ha pOOOTY JIBUTYHA 1 JOTIOMIKHIX MAIIMH EJICKTPOBO3a HAa XOJIOCTOMY X0y [24].

HopMa BHTpATH eIeKTpoeHeprii Ha moisa, kBrrom./10*r kM. BusHadaeTbes 3a Gopmyioro (1)

e=eg ke ky ki ke +z'(dey + dey) ten (ks +Oc - k), (1)

7€ ey — BHUXIJIHI HOPMHU BUTPATH €NEKTPOCHEPTIi, AKi BU3HAUAIOTHCS JJIS PyXy Ha IUTOLIA/IL
CKJIaIy, IO CKJIAIA€ThCS 3 YOTUPUBICHUX BaroHiB;

ken — KOGQILIIEHT, 1110 BpaXOBY€ 3MiHY OIOPY PYXOMOTO CKJIa/ly 3aJIeKHO BiJl THITy BaroHis;

k, — xoe(IMIEHT BIUIMBY CTYNEHIO BUKOPHCTaHHS BAaHTAXKOIIAWOMHOCTI BaroHiB (B JaHOMY
BUMAJIKY BIAHOIIEHHS (PAKTUYHOTO CTATUYHOTO HABAHTAXKEHHS Ha BiCh /10 6a30BOT BETUUNHHI
17,5 1);

ki — Koe(IiLiEHT CKIaIHOCTI MOAOIAHHS HOPMOBAHOI AUISTHKY;

k; — TemmnepatypHHii Koe(dilliEHT HOPMOBAHOTO MEPIOY;

z’ — YUCII0 3yNHUHOK, nependaueHux rpadikoM pyxy noizzaiB Ha 100 moizno-km;

Ae, — BWUTpPATH €JIEKTPOCHEPrii Ha BIJHOBJIEHHS KIHETHMYHOI €Heprii, BTpauyeHoi mpu
raibMyBaHHi, BigHeceHi 0 10 Tuc. T - kM OpyTTO;

Ae, — BTpaTa €INEKTPOEHEPrii A €IEeKTPOBO31B MOCTIMHOIO CTPyMy B peocTarax IpH
pYLIaHHI 1 pO3roHi, BigHeceHa 10 podotu 10 Tuc. T - KM OpyTTO;

€., — BUTPATH €JIEKTPOCHEPTii Ha JIOMIOMIXHI MallTMHU JIOKOMOTHBA, BiHEeCceH] 10 10 Tuc.
T - KM OpyTTO;

ks, k¢’ — BIAMOBIAHO KOE(DIMIEHTH BUKOPUCTAHHS TOTY>KHOCTI JIOMOMIKHUX MAaIIuH
eJIEKTPOBO3a B XOJ[i 1 HA CTOSIHKAX, OACP)KYBaHHUX SIK YACTKa HOMIHAJIbHOI MOTY>KHOCTI, (paKTHUIHO
BUKOPHCTOBYBAHOI ISl 00CITyTOBYBaHHS IOKOMOTHUBIB;

Q. — Koe]II€HT Yacy CTOSHKH, SIK BITHOIICHHS Yacy CTOSIHOK JI0 3arajbHOro yacy 3a MOi3JIKY.

Hopma ButpaTtn enexrpoeneprii 3a meroaukoto BH/[I3Ta [9] BusHauaeTbes 3a (popmysioro

(2)
e=ep ko ky kg . ks, )

ne ep — Oa3oBa (BUXiJHA) BUTpATA EIEKTPOCHEPTiI;
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ko, ky, k r — xoedilieHTH BILTMBY, BIIIOBIIHKUX 3MiHI MAaCH CKJI/ly, IIBUKOCTI, HAIBHOCTI BATOHHHX
OyKC Ha POJIMKOBHX IMiIIIUITHUKAX 1 T. 1H.;

kr — xoedirieHT BIITUBY (pakTOpa, 110 BPAXOBYETHCS MEPIIHUM.

[Tpu Bukopuctanui Gopmynu (2) HAOUTBII BaXJIMBUM € O0'€KTHBHHI BHOIp Koe(iIlieHTIB
BIUIUBY k; [Ins BU3HAueHHA Koe(illi€eHTIB BUKOPHCTOBYIOTH PI3HOMAaHITHI METOJH, 30KpeMa
poskiaganHs QyHKUii eHeproButpar B psaja Teinopa. KoedinieHTn BIUTMBY NMOBHHHI MEPiOAHIHO
HeperasaaTucs 3 METO0 HaOMMKEHHS HOPM 10 (aKTHUHO peasi30BaHUX.
banancoBuii MeTo/] 3aCHOBaHUI Ha MOCIIJOBHOMY PO3paxyHKY CKJIQJIOBUX BUTpPAT €IEKTPOEHEPTIi Ha
pyx maHoro moi3ga [8]. 3arampHa KUIBKICTH €HEprii, IO CIIOKMBAETHCS TIOI3IOM MOXKE OyTH
MIpeJICTaBJICHa Y BUTIIsiAL cymH (3).

W=Wun+ Wwo+ Wipi+ War+ Wr+ Wrg+ Wen, (3)

ne W ,, — BUTpaTa eHeprii 3a yac MmycKy;

W wo, W ipi;; — BUTpaTa €Heprii Ha HOJOJAHHS BIAMOBIAHO OCHOBHOTO OIOPY PyXy IoOi3na, a
TAaKOX OTOPY PyXy I0i3/1a B KPUBHX 1 HA YXUJIAX;

W wr, W r— BUTpaTa eHeprii BiIMOBIAHO NPH MIPUTATbEMOBYBAHHI Ta rajbMyBaHHI MOI3/a;

W 17— BUTpaTa eHeprii Ha MOKpUTTA ii BTpaT B TArosux aAsuryHax EPC 3a yac pyxy noisna;

W cn — Butpata eHeprii Ha BiacHi notpebu EPC, Bkitouaroum »KMBJIEHHS KUT yNpaBiIiHHS,
BEHTHJIALIIIO OOJIagHAHHS Ta KaOlH MAIIIMHICTIB, OIMAJIEHHS Ta OCBITIECHHS.

I'padiunmnii MeToA TPYHTYEThCS HAa BUKOPUCTaHHI JBOX rpadiuHUX 3alle)KHOCTEH, a came
1(V), Ta V(S). I,(V) — cTpyM €IeKTpOPYyXOMOTO CKIaAy B (PyHKIIT MBUAKOCTI pyXy moizaa. V(S) —
MIBUAKICTH pyXy moi3na y ¢yHkuii mpoigenoro nuisixy. Lleir meTox mepenbauae BCTaHOBIICHHS
rpagiuHoro macmraly eHeprii my, Mm/(BTTona.) (4), i mOOyHOBYy 3aneXHOCTI A(S) 3MiHU BHUTpAT
€JIEKTPOCHEPTil y QYHKINT XY .

__ Iy xmg
my= myxU,, 4)

ne my, Ms, My — MacIITadW BIAMOBITHO CTPyMy €IEKTPOBO3a, MM/A, NUISAXY, MM/KM i
IIBUIKOCTI PyXy Moi3aa, MM/(KM/TO/I.), IPUHHSTI IPU BUKOHAHHI TATOBOTO PO3PaxyHKY;

Uy — HOMIHaQJIbHA HANPyra B KOHTAKTHIN MEpexi.

[Ipu rpadiuHoMy MeTOAl BUTpaTa €HEPrii BH3HAYAETHCS TUIBKK HA TEpPEMINIEHHs T0i3/a,
TOMY HEOOXIZHO MoJaTH 10 3HAiJeHOi BUTpAaTH €HEprii BTpaTH B TATOBUX JBUTYHAaX, BTPaTH
EHeprii mijg 9ac mycKy, BUTPATH HA BIACHI MOTPeOH JIEKTPOBO3a 3a BUHATKOM €HEPTii peKymepaiiii,
SIKa OBEPTAETHCS B KOHTAKTHY MEPEKY.

[Ipu yncenbHOMY METOJIi BUKOHAHHS TATOBOTO po3paxyHKy Ha EOM monsirae B 4uceIbHOMY
IHTErpyBaHHI PIBHAHHA PyXy M0i3/1a OJHUM 3 HAaOIMKeHUX MeToAiB. Bucoka nponykrusHicte EOM
JTla€ 3MOTy €KOHOMHUTH dYac Mpu OOYHUCIEHHSAX, TOMYy Npu BukopucTanHi EOM mnepenbavaroTh y
PO3paxyHKOBIH MPOrpaMi BUKOHAHHS TSATOBOT'O PO3PAXYHKY B IIOBHOMY 00Cs31.

TakuMm 4MHOM, KOXKEH 3 BUKJIQJICHUX METOJIB Ma€ BIACTHBI HOMY JTIOCTOTHCTBA, HEIOIIKH 1 CBOEIO
cdepy JOLITBHOTO 3aCTOCYBAaHHS.

OCHOBHMM METO/IOM PO3POOKH HOPM MUTOMOI BUTPATH €JIEKTPUYHOI €HEeprii /Ui HETATOBUX
CMOXMBAYIB € PO3PaXyHKOBO-aHATITHYHUM MeToa. BiH mependayae BH3HAUEHHS HOPM BUTPATH
€JIEKTPUYHOI €Heprii po3paxyHKOBUM METOJOM 3a CTATTSIMH BUTPATH HA OCHOBI MPOTPECHUBHUX
MOKAa3HHUKIB BUKOPUCTAHHS LIUX PECYPCIB y BUPOOHHIITBI.

Ha panuii MOMEHT Ha 3almi3HULAX YKpaiHM HOPMU BUTPAT €JIEKTPOEHEPrii Ui HETATOBUX
CIIO’KMBAYiB PO3PAXOBYIOThCA 3a MeToukoro [IE-0015 [57].

Hampukmnan HopMa TUTOMOI BUTpaTH €HEprii JUisl CTAIllOHApHUX CIIOXHBAa4iB HA OCHOBHY
po6oty Bcix 3amizHus (5), KB rox./10° T. kM 6pyTTO.
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2 W
w, =k, .k, (37,261-3,515-10"n,, ) ==— | (5)
I’lcp

e Kye — KOC(DIIIEHT, KU BPaXOBY€E BIUIMB TEXHIYHOI OCHAIICHOCTI 3aJII3HUIL HA MUTOMY
BUTPATy €JIEKTPOEHEPrii;

Kcc — KOC(DIIIEHT CE30HHOCTI;

N¢p — PIYHUIN 00CAT OCHOBHOI POOOTH 3aJl13HUILIb, 10* 1. kM GpyTTO;

W4 —BUTpaTa eJIeKTPOCHEPrii 32 HOPMOIO JUIsl CTAIllOHAPHUX CHOXKMBAUYiB HA OCHOBHY POOOTY
1-o1 3ami3HuI, KBT roa./pik.

B ocHOBY MeTOAMYHMX BKA31BOK I110/I0 BU3HAYCHHS HOPM BHUTPATH €JIEKTPOEHEPTii
MOKJIAZICHI PeTrpeciiiHi 3aJIeKHOCTI, 1110 BPaXOBYIOTh CE30HHICTh, HEPIBHOMIPHICTh 3aBaHTAXKCHHS,
€JIEKTPOOCHAIIIEHICTh Ipalli Ta iH.

Ha 3ai3HUYHOMY TPaHCHOPTI K JUISl TATOBUX, TakK 1 JJIsl HETATOBUX CHOXHBAauiB OCHOBHUM
MMOKA3HUKOM 00'eMy poOOTH (TIOCITYTH), BITHOCHO SIKOTO BH3HAYAETHCS HOpPMA MUTOMOI BUTPATH, €
onuHMI niepeBizHoi podoTu (10000 T-kM OpyTTO).

AmHasi3 3aJeHOCTI BUTPATH E€JIEKTPOEHEprii Ha TATY MOI3IIB 1 Ha HETATOBI MOTpeOH BiA
00'eMy TOHHO-KIJIOMETPOBOi pOOOTH MOKA3aB, [0 BUTPATA €JIEKTPOEHEPTii TATOBUMHU CIIOKUBAYaMU
B 3HAYHIA Mipl 3aJ€XHUTh BiJ TOHHO-KUIOMETPOBOI pPOOOTH, aje NpU LBOMY ii BIUIMB Ha
CTIOKMBAHHS €JIEKTPOCHEPTii HETATOBMMHU CIIO)KMBaYaMH € HECYTTEBHM. B Mexax OKpemHx
CTPYKTYPHHUX MIAPO3IUTIB CIOCTEPITa€ThCsa BIACYTHICTh 3HAUMMOI 3alIeKHOCTI MIK BUTpaTaMu
€JIEKTPOEHEPrii Ha HETATOB1 MOTPeOH 1 00'eMOM TOHHO-KIJIOMETPOBOI pOOOTH.

Tomy icHyto4a B TenepilHiil 4ac MpaKTHKa BIJIHECEHHS BUTPATH €JIEKTPOEHEPrii Ha HETATOBI
MOTpeON CTPYKTYPHUX MIJPO3JAUIIB 3alli3HHUIb MO BMJAX JAISJIBHOCTI 3 HOPMYBaHHSIM o00'emMy
€JIGKTPOCHIOKHMBAHHSA Ha OJMHHUIIIO MEPEeBI3HOT poOOTH HE /03BOJISAE 3A1MCHIOBATH €()EeKTUBHUI
KOHTPOJIb 1 aHa13 BUTPATHU €JIEKTPOCHEPTrii HETATOBUMHU CIIOKHBAUYaMHU.

BukopuctaHHs 1CHyIOUHX METOJIUK PO3pPaxyHKY MUTOMHX HOPM BHUTPATH €JIEKTPOEHEprii Ha
BUITYCK OJIMHUII TMPOAYKIII MO TOCHOJApPCTBax 3aji3HUIIL HE JO3BOJIAE JOCTOBIPHO BHU3HAYATH
JIMITH €JIEKTPOCIOKHMBAHHSA Ha eKCIUTyaraliiiHi morpeOu. Lle mosicHIo€ThCS BIIMIHHOCTSIMH B
oprasizaiii peMOHTHO-E€KCILTyaTalliiHO1 JISUIbHOCTI CTPYKTYPHHX MiJIPO3/LIiB TOCIIOAAPCTB PI3HUX
3aJi3HUIb, BUKIUKAHUMM PI3HOIO MIpOI0 BIPOBA/UKEHHS CYYaCHMX TEXHIYHUX CHUCTEM,
HECTaH/IapTHOI'0 YCTAaTKYBAaHHA 1 MOB'SI3aHUMH 3 IIUM 3MiHAMHU B TEXHOJOTIYHMX Mpollecax, 110 He
Moke OyTH BpaxoBaHE IPHU PO3paxyHKax IO ICHYIOUMX METOAMKAX BU3HAYEHHSI MUTOMHUX HOPM,
PO3pO0IIEHNX 70 TIOYATKY BIPOBA/KCHHS BKa3aHOTO YCTATKYBaHHS.

s mpobGiiema He n03BOJsie 3abe3meunTd ePeKTHBHE (PYHKIIOHYBaHHS ICHYIOYOi CHCTEMH
KOHTPOJIIO 1 aHaJli3y BUTPATH EJIEKTPOCHEPrii HETATOBUMH CIIOKMBadaMH. ToMmy naHa cucTema
BHUMAarae BJOCKOHAJICHb, SIKI BPaXOBYBATUMYTh BIUIMB PI3HMX YMHHHUKIB 1 1X YAaCTKOBMH BHECOK B
3MiHYy 00'eMy €JIeKTPOCTIOKMUBAHHSI.

3MeHIIeHHS PiBHS HA/ITHOPMATHBHUX He0aJIaHCIB

Hebananc enekTpoeHeprii y 3BITHOMY Tepiojii BU3HA4a€eThCs 3a MeToukoro [11]. Hebamancu
BUHUKAIOTh BHACIIJOK HETOYHOI (pikcamii mpuiagaMu CKIaJoBHX OallaHCy, a TaKOX HAasBHICTIO
BHUTpAT, sKi He QIKCYIOThCA TpWIAJaMU: TEXHIYHMX BTpaT Ha 00 €KTi, 3HAYCHHS SKUX
BU3HAYA€THCSI PO3PAXyHKOBUM IIUISIXOM, Ta KOMEPIIMHMX BTparT, sKi BHHUKAIOTH BHACIIIOK
CTOPOHHBOT'O BIUIUBY.

Jns  3niliCHeHHs OIHKM HeOajaHCy eJeKTpoeHeprii Ha 00’€KTi, IO PO3IIIAIAETHCS
PO3paxoOBYIOThCSl JIOMyCTUMUHN Ta (haKTUIHHUI HeOaIaHC.
VY [2] Oynu oGuucneni Hebamancu enektpoeHeprii 3 TpasHa 2010 p. mo 6epesens 2011 p.

(puc. 3).
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Puc. 3. He6anancu enexrpoeneprii Ha TII I

B BUAHO 13 pucyHKa, 3 JurHs 2010 p. mo ciyens 2011 p. ¢pakTnuHuii HeOaIaHC TEPEBUIILYE
npurnyctumuil. OHa 13 IPUYMH - HEJ03aBaHTaKEHOCTI BUMIPIOBAIbHUX TpaHchopmaTopiB [15].

IcHy€e 1Ba OCHOBHUX CIOCOOM BHpIIIEHHS MPOOIeMu:

— 3aMiHa BHUMIPIOBAJIbHUX TpaHCPopMaTOpiB Ha TpaHC(HOPMATOPU 3 MEHUIMM 3HAYECHHSIM
HOMIHAJIbHOTO HaBaHTa)KEHHsI BTOPUHHOI'O KOJIa;

— MIIKITIOYEHHS T0 BUMIPIOBAILHOTO KOJIA JI0IaTKOBOTO HABAaHTAKCHHSI.

VY €Bpori BiIa0Th mepeBary Apyromy crnoco0Oy [12], OCKUIbKM BiH 3HAYHO JCIICBIIHI Ta O1IbIIT
e(heKTUBHHUIA.

Jnist migTBeppKeHHs HOPMOBAHUX METPOJIOTIYHHMX xapakTepucTuk TH 3rigHo 3 iX kiacamu
touHocTi 0,5 Tpu AIMCHUX 3HAYEHHSAX MOTYKHOCTEH Ta KOEQIIi€HTIB MOTYXHOCTI iX BTOPHHHOTO
HABaHTAXXCHHSI PEKOMEHIYETbCSl TIOTYXKHICTh BTOPUHHOTO HABAaHTAXEHHSI 0OMOTOK Ta Koe(illieHTH
MOTY>KHOCTI BTOpMHHOTO HaBaHTakeHHss TH mpuBectn y BiamosiaicTh 10 BuMor ['OCT 1983-
2001. [HozaBanTakeHHS  TpaHc(OpMaTOpiB HANmpPyTrd PEKOMEHIYEThCS BUKOHATH IUIIXOM
HiAKIIOYEHHS B KOJIa HANpyrW peneiiHoro 3axucty ((as3a - Hysib) HaBaHTa)KyBaJIbHUX OIIOPIB,
3HA4YeHHs SKUX PO3paxoBaHi Ta HaBeJAeHiy [21].

ITinBUIIEHHS TOYHOCTI MeTOAy BU3ZHAYEHHS BTPAT eJIeKTPOeHeprii B cucTeMi TAToBOro
€JIeKTPONOCTAYAHHSA

[[Inpokoro po3BUTKY MHUTAaHHsS OOJIIKY BTpaT enekTpoeHeprii HaOymno me y 80-90-i poxwu.
[{poMy NMuTaHHIO NPUCBAYEHI YnciIeHHl podotu [16,17,19,13]. Haiibinpm nepcuekTUBHUN cr1ociO
BU3HAYEHHS BTpAT €HEprii B TArOBUX MEPEKax — BUKOPUCTAHHS €IEKTPOHHMX JIYMIBHUKIB BTpAT,
BCTAHOBJIEHUX Ha (ifepax KOHTAKTHOI MEpEKi Ta PEeCTPYIOUMX IHTErpajbHE 3HAYEHHS aMmIiep —
KBagpatT — roguH. i mpuctpoi noTpeOyroTh 1HAMBIyaTbHOI HACTPOMKHU U1 KOHKPETHOI (ifepHOT
30HH.

e y 70-80 x. pp. Ha 0a3i eNeKTPOHHOro JiuMiabHMKa enekTpoeHeprii ®©440 Oys
po3pobiieHn# MuMIbHUK BTpat enextpoeHeprii @44011 3miHHOTO CTpyMy, a Ha OCHOBI JITYMJIBHUKA
KiJloBaT — roauH moctiiHoro crpymy tuny CKBT — @ 607, mo BuIlycKaeTbcsi cepiiiHO OyB
CTBOpPEHUH €JIEKTPOHHUM JTYMIBHUK aMriep — kBaapaT — roguH CKBT — @ 607I1. JliunnbHuK BTpaT
eHeprii, BCTAHOBJICHUH Ha XKUBJITYOMY (iziepi, MOKa3ye BEIMUUHY BTpAT B 3aJISKHOCTI BiJl: amIiep —
KBaJpaT — TOJUH, SKi BUMIPIOIOTHCS JTIYMIPHIKOM B OJMHHIIIO Yacy; pO3paxyHKOBOTo KoedirieHTa
MIPONOPLIHHOCTI BTPAT, MOCTIHHOTO 7151 KOHKpEeTHOTro ¢ifepa i (pi3UYHO MPeICTaBIIAI0YOr0 cOO0k0
OITip TATOBOI MepeXki Ha IJIedl MPUKIAJaHHS €KBIBAJIEGHTHOTO HABAHTAKEHHS.

KoedimieHT HamamryBaHHS BHU3HA4YaBCS Ha IMITAlldHIA Mojem. B SKOCTI BUXiITHUX JaHHUX
BUKOPHUCTOBYIOTBCS PE3yJIbTATH TATOBUX PO3PaXyHKIB, MapaMETPU CHCTEMH €JIEKTPOTIOCTauYaHHS Ta
po3mipu pyxy. BpaxoByBainCh MOMJIHMBOCTI CTOSHOK 1 OOTrOHIB BaHTaXHHX 1 MAaCaKUPCHKUX
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MOTATIB TIPH IMOBIpHICHIM Mojeni rpadika pyxy. OaHak, sk mokaszanu gociuiau [19], koedimienT
HaJAIITyBaHHS 3aJ€KHUTh BiJl BEIMYMHU 3PIBHSUIBHOTO CTPYMY, KiIJTBKOCTI TOTSATIB Ha 30HI 1 T. 1H.,
10 1 BU3HAYAETHCS BIAUYTOIO MOXHOKOI0 (10 7,5 %) mporo crnocoOy. [Toxubky MokHA 3MEHIIUTH
3aKJIaBIIM B MEXaHI3M JHYWIBHHKA Jlana3oH TOMEepPeIHbO PO3paxOBaHUX KOEQIIIEHTIB
HAJTAIITYBaHHS.

B [16] npoBoauBcs dakTopHUi aHai3 Koe(illleHTa HaJAIITyBaHHS, Ha OCHOBI SIKOro Oyiia
OTpUMaHa aHaJiTHYHA (OpMYJIa i HOTO PO3PAXYHKY:

K =0,878+0,017-1,,+0,392-R —0,5141-NN0 -0,528-0-0,0122-7, %0 , (6)

ne 1, —mMonyib 3pIBHSUIBHOTO CTPyMY, A;
R, — aKTHBHA CKJIaJ0Ba OMopy (ifepHOi 30HM ;
%0 — CTeNiHb BUKOPUCTaHHS ITPOIYCKHOT CIIPOMOKHOCTI;

0L — BIJHOIICHHSI IIOBHOTO Yacy XOJIy IM0i3/1a 0 9acy HOro X0y il CTPYMOM.

[Toxubka npu Bu3HaueHHi KoedimieHTy K 3a hopmyioro (1) B mOopiBHSAHHI 3 O0OYHMCICHHSIM Ha
iMiTariitHiit Mojerni He epeBuiyBana 5%

3anponoHoBaHuil B [16] meroa maB Henolik. KoedimieHT HanmamTyBaHHsS po3paxoByBaBCs
Ha IMITaIlIiHIA MOJENI JINIIEe OJWH pa3 JUisi KOHKPETHOi (ifepHOi 30HM 1 IMICIS BBEICHHS 0
TYMIbHUKAa HE KoperyBaBcs. Crapa eneMeHTHa 0a3a He J0O3BOJSUIA KOPETyBaTH KOE(IIiEHTH
MPOMOPLIHHOCTI aBTOMaTHU30BaHO.

VY [18] mpoBeneHO OLIHKY BIUIMBY 3pIBHSJIBHOTO CTPyMYy Ha BEJIMYMHY BTpaT €HEprii, 110
JTO3BOJIMJIO 3pOOMTH HACTYITHI BUCHOBKH: 3pIBHSJIBHI CTPYMHU TUM CUJIBHIIIE BIUIMBAIOTh HA BTPATH
MOTYKHOCTI, YAM MCHIIII HABAaHTAKEHHS BIJ] MOTATIB; B 3aJIEXKHOCTI BiJ| CITIBBIAHOIICHHS TATOBOTO
HABAaHTAXEHHS 1 3pIBHSIILHOTO CTPYMY BTPATH MOTY>KHOCTI MOXYTb MiABUIIUTUCE Y 1,5—12 pa3iB.
CydacHa ejeMeHTHa 0a3a J03BOJISIE CIIOTYYaTH KOMEPIIIHHUI 00K eJIeKTPOCHEPTil 3 PO3paxXyHKOM
BTpaT Ha 0a3i equHoro mpucTporo. Lle muranHs Bupimyerbes Ha 0a3i miumiabHuKa AJIBDA [lmroc
(A2), mo BumyckaeTbcsi B MOCKBI KOMIIaHi€0 OabcTep MeETpOHHMKA W CHEIialli30BaHOTO
nporpamuoro nakety AlphaPlus LS[10]. VY nogansmoMy miaHy€eThCsl BU3HAYUTH J1aTa30H 3MIHU
Koe(iIieHTy HalATyBaHHs, IKUI Oyl 3aHOCUTHUCH J0 JIYMIbHHKA.

BucHoBku

Jliis minBUIeHHS €(DeKTHBHOCTI €JICKTPOCIIOKUBAHHS HA 3aTI3HUISX YKpaiHU HEOOX1THO:

1. BnockoHanuTH cucTeMy HOPMYBAaHHS MUTOMHUX BUTPAT €JIEKTPOSHEPTrii TAKMM YUHOM, 1100
BOHA BpaxoByBaJla CHelM(}iKy KOHKPETHOTO MiAPO3iTy, BIUIMB Pi3HUX YMHHHKIB 1 X 4aCTKOBHH
BHECOK B 3MiHY 00'€éMy €JI€KTPOCIIOKUBAHHS.

2. Jlnst 3MEHIIeHHS PIBHIB HATHOPMaTHBHUX HEOAIAaHCIB €JIEKTPOCHEPTii HEOOX1THO MPUBECTH
3aBaHTaKEHHsSI BUMIpIOBaJIbHUX TpaHcopmaropiB g0 BuMor roctiB 'OCT 7746 ta TOCT 1983.
JlozaBaHTaXEHHST TpPaHCPOPMATOPIB HANPYTH PEKOMEHAYETHCS BUKOHATH IIUISIXOM ITiJKITIOYCHHS B
KOJIa HaMpyTH pesieiiHoro 3axucTy ((hasa - HyJIb) HAaBaHTAXKyBAJIbHUX OTOPIB.

3. BOockoHanuTH METO/ BH3HAYEHHS BTPAT EJIEKTPOEHEprii 3a JOMOMOTOI0 BHKOPUCTAHHS
€JIEKTPOHHMX JIYWIBHUKIB BTpaT. Po3paxyBaTm niama3oH 3MiHM KOEQIIiEHTIB HaJaIlTyBaHHS
TYAIEHUKIB.
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T. I. KIRILYUK, graduate student
Dnipropetrovsk National University of Railway Transport

The autor proposed a a block diagram that described the problem of control of energy con-
sumption on the railways of Ukraine. The author gives recommendations for improving the energy
consumption more efficiently.
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