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TepHONiNbCbKMIA HaLiOHaNIbHWIA TeXHIYHWUI YHIBEpCUTeT iMeHi IBaHa Myntos, YkpaiHa

EKOHOMIUHA E®PEKTUBHICTb BATATOTAPUN®HOI O OBJTIKY
ENNEKTPOEHEPTIT B YKPAIHI

YCTaHOBMEHO, WO AN MICbKOrO HaceneHHs HaiikpawyMm € ABOTapu(HWIA 06NiK eneKTPOEHEpril, y AKoMy
BUK/OYEHA MOXK/IMBICTb NIATUTU 3@ CNOXKNUTY eNeKTPOEHEPrito GifbLUe, Hi>K NPU BUKOPUCT aHHI 0AHOTapuhHUX
NiYNNbHUKIB. Ane eKOHOMIYHMIA e(DEKT Bifi BCTAHOBMEHHS ABOTapugHOro 06niKy eneKTPOoeHeprii He KOXKeH Biguye
0AHaKoBO. Yum Ginblue 06’ MM CNOXKMBAHHA | YiM Binblua yacTKa ixX npunage Ha nepiog 3 23:00 go 07:00, Tum

6inbLUOKO 6yae BUrofa Ans cno>kmeava.

Kntouosi cnosa: 6araToTapudHuii, 067K, eNeKTPOEHEPTis, OKYMHICTb, NiYNIbHNK, EHEPrOOLLaAHICTb.

MocTaHoBKa Npo6/ieMm

Mu pigKO 3aMWUC/IIOEMOCA  Haj, TuUM, LIO
eMIEKTPOEHEPris  Ue TOBap, SAKUA AyXe LBMAKO
ncyetbes. FAKWO MOro He BMKOpUCTATM oppasy, TO
6yKBa/lbHO Yepe3 MUTTEBICTb BiH 3HWMKAE, a 3 HUM |
MapHO BUKOPUCTaHWIA ra3, eHepris BoAu pivok, Byrinns
Ta Tenno TBeNiB Ha aTOMHWUX eNeKTPOCTaHLUisx. Tomy
PO3yMHO 36aaHCOBaHe CMOXMBaHHA €NeKTPOEHEprii €
O[HIEI0 3 rONOBHMX 3afay eHepreTuku. B cepeamHi 20
CTOMITTA MWTaHHA EeKOHOMIT eneKTPUYHOI eHeprii He

6yno NPIOPUTETHUM. BigHocHa ~ AOCTYMHICTb
eNeKTpoeHeprii ans 06irpiey NPUMILLEHb,
NPUroTyBaHHA TKi, KOPWUCTYBaHHS ayfio Ta Bigeo
TEXHIKOIO CchopMyBana YsBAEHHA Npo  Te, WO

enekTpoeHepris (EE) HeBuueprHa. ToMy eKOHOMUTK Ti
Hemae ceHcy. binblue BuKopucTar — 6inbLue 3annavy.
MacoBe 3pOCTaHHA He TifbKW KifbKOCTI NiloOAen Ha

nnaHeTi (B 2011 poui KifbKiCTb N0Aei Ha naaHeTi
jocsirna  nosHadykn 7 MApA.), ane W uucna
Pi3HOMAHITHUX KOPUCHUX eNeKTPOTEXHIYHUX npunagis
(Komn’toTepiB,  TeneBi3opiB,  MapWUIbHUX  MaLUWH,
XONOAWNbHMKIB  TOLLO) KOPIHHAM  YMHOM  3MIiHW/IO
cuTyauito. AKTYa/IbHOO cTana HeobXiaHICTb
pauioHa/lbHOTO BUKOPUCTAHHA Ma/IMBHO-EHEPTETUYHMX
pecypciB. Taputm Ha  eNeKTPOeHeprito  novanu
3pocTaT A0 EKOHOMIYHO OO6IpYHTOBAHOrO pIiBHA B
3a1eXHOCTI Bif 006’eMiB CMoXuBaHHA. B YkpaiHi uei
npouec novascsi 3 01.2014p i MOXe 3aBepLUMTUCS
03.2017 p. Mpu CNOXMBaHHI  eNeKTPOoeHeprii o
100 kBT-rog Tapudh 3pic y 90,0/30,8 = 2,92 pasu. Mpu
CMOXUBaHHI efneKTpoeHeprii B mexax Big 100 kBTrog,
fo 600 kBrroa — y 122,83/41,9 = 2,93 pasu. MNpw
CMoXuBaHHI noHag 600 kBT-ToA — y 168/134 = 1,25
pasu (Tabsn.l).

Tabnunusa 1
Taputu 4N Ha eneKTPoeHeprito No 6/10KaM 411 AOMOrocnogapcTs
y 2015-2017 pp. kon./(KBT-roA)
5?1 Bnok 301.2014 | 304.2015 309.2015 303.2016 306.2016 303.2017
1 g0 100 308 36.6 45.6 57,6 71,4 90,0
KBTIo4 ' +19 % +25 % +25 % +25 % +26 %
) BIA égg AO iLo 63,0 78,9 99,0 129,0 168,0
' +50 % +25 % +25 % +30 % +30 %
KBT-roj
3 6inbLe 600 134.0 140,7 1479 156,0 163,8 168,0
KBT-rog ’ +5 % +5 % +5 % +5 % +5 %

AHani3 nitepaTypHUX mKepen Ta nyonikay,i

BBa)XKatOTb, LLO AN1S HALUMX JOXOAIB L Tapudu 3aHaaTo
BMCOKi. Ane AKWO PO3MIpKOBYBaTW 00’€KTVBHO, TO

AHani3  OCTAHHIX ~ NTEPaTYpHUX  [KEPEN  Ta  ganricry,  oBcnyroByBaHHA NiHil  enekTponepesay,
nybnikauyivi nokasas [1-10] — GinbWICTb YKPaiHUIB  gynoGrents Ta  TpaHCMOPTYBaHHA  eneKTpOEHeprii
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MPaKTUYHO He 3aneXaTb Bif PiBHA 3apnaatv B Til um
iHWIV KpaiHi. Tapun MOXKHa 3aBULLMTK BBEAEHHSM
[l0JaTKOBUX NOAATKIB (FK Le 3pobneHo B HiMevunHi fo
36 LeHT/(kBTTOA) Ta [aHii fo 40 ueHT/(kBT-rog)), ado
3aHm3nTM  (sk B Caypiscbkii  Apasii  go 1,3
ueHt/(kBTrog) Ta KyseliTi go 1 ueHT/(KBTropg)),
MOKPMBLUM  BUTPATWM  EHEPreTUKiB 3  [EepXKaBHOrO
6romkeTy. CepefHi Tapudu Ha eneKTPOeHeprio Yy
BCbOMY CBITi 3Hax0AATbCcA B Mexax Bif 8 a0 20 uUeHTIB
CLLA He3anexHo Bif, JOX0/iB HaceneHHs. B YkpaiHi 3a
paxyHoK fieBanbBaLii rpuBHi HagiTb nicns 01.01.2017 p.
Tapuu Ha eneKTpPoeHeprito OyayTb 3HaXOAWUTLCA B
Mexax Big 90/27,5 = 3,27 ueHT/(kBT-rog) fo 168/27,5 =
6,11 ueHTt/(kBTrog). Lle y 20/6,11 = 3,27 pa3 MeHLLe
MakcumasibHoro iy 8/3,27 = 2,45 MiHiManbHOro
ceiToBoro Tapudyy. [Moganblua AeBanbBalis MOXe
CYTTEBO 36inbWMTM Ui undpu. Tomy Tapum Ha
eMIEKTPOEHEPrit0 B YKpaiHi OyayTb Lie A0BrWil vac
3a/MLWATUCSH CaMUMMW HU3bKMMU B EBPONI HE3BaXKatouu
Ha CyTTeBe iX 3pOCTaHHA B pamkKax pegopm SKi
npoBogaTbca. Pocia, ska 6arata Ha MaJMBHO-
EHEPreTUYHI pecypcu, 3HaxXoAUTLCA Ha TPETbOMY Micui
3a [JELUeBM3HOK  eNIeKTPOeHeprii  And  MmobyToBmX
CNoXUBayiB. TOMY NUTaHHA eKOHOMIT eNeKTPoeHepril,
a 3HauNTb | PeLTU NaIMBHO-EHEPreTUYHMX PeCypCiB, 3
yacom Oypae cTaBaTu BCe 6ifbll akTyaibHUM. Liboro
MOXHa AOCArHYTU He TiNbKU 3a paxyHOK Bce 6ifbLu
LUIMPOKOro BMPOBAMXKEHHA eHeprooLlaaHoi nobyToBol
TEXHIKWN, CyyacHWX CBITNOAIOAHMX [MKepen CBiTna Ta
CUCTEM PEry/HOBaHHA HUMW, ane W PEeKOHCTPYKUiT
iCHYIHOHOro  >XMTNOBOro  (hoHAYy Ta  6yAdiBHMLTBA
Cy4YacHuX gobpe yTenneHnx 6yanHKis.

OcTaHHIM YacoM CcTano aKTyasSlbHUM i MUTaHHS
3a6e3neyeHHs  PIBHOMIPHOrO  HaBAHTAXEHHA  Ha
EHEPreTUYHi  CMUCTEMM 3a pPaxyHOK BMPOBaKEHHS
baraTtoTapuHoro 06niky enekTpoeHeprii. Came ToMmy
METOK  fJaHoi poboTM | CTano  JOCAiIKeHHS
eHeproowafHocTi 6arato-TapuHOro 06/iKy enekTpo-
eHeprii AN MiCbKOro HacefleHHst Y KpaiHu.

BuKnag oCHOBHOro matepiany

HepiBHOMIpHE HaBaHTaXXEHHS Ha EHePreTUYHi
MepeXi Mpu3BOAUTbL He TiflbKM [0  MNOripLeHHs
TEXHIYHOro CTaHy 06nafHaHHA, 36iblUyOUN BUTPATU
Ha 1i0ro0 PeMOHT, ane W A0 3POCTaHHS CMOXMBaHHS
Na/IMBO-eHEPreTMYHNX pecypcis (Byrinng, Haptn Ta
rasy). Mpy piBHOMIpPHOMY HaBaHTaXXeHHi L BMaMB
3MEHLUYETbCA.  BigbyBaeTbCqd €KOHOMIS MPUPOAHMX
pecypciB i 3MEHLLYETLCA YacTKa LUKIAIMBUX BUKUAIB B
aTtMoctepy. KoxkHa TOHHa 3a0LafpKeHOro BYTifns
3anobirae BUKMZaM Maibke [BOX TOH BYINIEKMCNOrO
rasy, SiKuii Cnpuse BUHUKHEHHIO MapHUKOBOIO edekTy.
B peanbHMX ymoBax npoTaAroMm f[obu BiabyBaeThes
nMeBHa  nepegbadyBaHa  AMHaMika  CMOXMBaHHS
enekTpoeHeprii. 3 23:00 i go 7:00 rog, Konu GiNbLWICTb
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nogen CNUTb, CNOXMBaHHS eneKTpoeHeprii
MiHIManbHe. MPOKMHYBLLMXCb paHKoM, noam
MOYMHAIOTb  KOPUCTYBaTUCA  eNeKTponpunagamu.

BkHOYatoThb CBIT/10, €MEKTPOYANHUKN, €NeKTPONINTH,
MiKpOXBWUIbOBKN TOLWO. Lle npusBoanTb 40 CTPUOKIB
CMOXMUBaHHA €NeKTPOoeHeprii. PaHilWHIA ik npunagae
Ha nepiog 3 7 fo 10 rog paHky. MMicng 10 rog paHky
CMOXMBaHHA 3MeHLWYeTbCA | 3 10 go 18 rog 0co6amBo
He  3MIHIOETbCA.  ANle  BEYOPOM, KOIM  fIHOAM
noBepTalTbCA fofOMY, B nepiof 3 18 po 23 rog,
CMOXMBaHHA €NeKTPOeHeprii 3HOBY PI3KO 3pOCTaE.
BoOHO cTae BTpWHi GinblMM, HXX paHKoMm. Lli roguHm
Makcumymy (3 18 go 23 rog) obymMOBneHi TWM, LIO
N4 MacoBO MOYMHAKOTL BMMKATKW CBIT/IO, TE/EBI30PK,
KOMN’toTepy, NpasbHi MalnHK, MiKPOXBU/IbOBKM TOLLO.
Micna 23 rog CnoXmBaHHS 3HOBY Pi3KO Majae A0 TUX
nip, KON 3paHKy He HacTaHe paHilWwHii mik. | Tak no

KONy KOXHY [06y. $KWO CEe30HHI  KONIMBaHHSA
CNOXKMBaHHSA eneKTpoeHeprii reHepyroum
eMIEKTPOCTaHLiT  KOMMEHCYBaTW MOXYTb, TO [06OBI
3rnafuMTh  3Ha4YHO  CKnafHiwe. ToTpibHa neBHa

KifbKICTb  FiAp0aKyMy/OUNX  eNIeKTPOCTaHLIli  abo
MOX/MBICTb «MEPEKMAaT» HaBaHTaXKeHHS 3 Cxody Ha
3axig, fk ue 6yno B PagaHcbkomy Cotosi. 3a
06’EKTVBHMX MNPUYMH 3apa3 Le 3pobuTn B YKpaiHi
HEMOXNMBO. TOMY L0 3adayy MOBUHHI BMpiLIyBaTy
CMOXWBayi — NignpueMcTBa i HaceneHHs. [ns Lboro
MOTPIGHO BBECTW NMPOAYMaHWiA GaratoTapudHuii 061K
efeKkTpoeHeprii. B mepiogn NiKOBMX HaBaHTaXeHb
Tapuy NOBUHHI 6YTW BUCOKUMM, a B Nepioay Nposais
— HU3bKMMW. laes BnpoBagKeHHs 6arato TapugHOro
06/1iKy eneKTpoeHeprii Mae Ha MeTi PO3BaHTAKUTK
PaHilLHI/A | BeYipHili MakCMMYMW €HeprocrnoXuBaHHs.
Lle obnerwuntb He TiNbKM PO6OTY CUCTEM eNIEKTPO-
MocTavaHHs, ane N 3HU3UTb PU3NKM  BUHUKHEHHS
aBapiHMX cUTyauii.

Cnig Haragat, WO B E€KOHOMIYHO PO3BUHYTUX
KpaiHax GaraToTapuHWiA 0BNIK eNneKTPOEHepril BXe
peanizoBaHo. B YkpaiHi gns nobyToBMX CMOXMBaYiB
BiH 6yB BBefeHMn HKPE wwe y 1999 poui (MocTaHoBa
HKPE YkpaiHu Ne 309 Big 10.03.1999 p.) 3 AeHHUM
KoegpitieHTom piBHMM 1,0 Ta HiyHuMm — 0,7. Ane 3 TUX
nip navwe 1,5 % nobyToBUX CMNOXMBaYiB CKOpUCTaINCA
uieto moxnmeicTio [1]. Mpouec nepexogy NPOMMUCIOBUX
CMOXMBaYiB Ha 6araTopapuHuMin 06ik noyasca y 2001
p. 3a uei yac 6nm3bko 30 % NignprMeMCTB Nepenwamn Ha
BUKOPUCTAHHS TMOHMXEHOro HiyHoro Ttapugy [2]. 3
01.04.2015 poky BCTYNWAX B CUAy 3MiHU Ang
[BOTapudHoro 06Ky  enekTpoeHeprii  BigHOCHO
HiYHOro TapugHoro koegiuieHTa. B nepiog 3 23:00 o
7:00 rog, 3aTBepmikeHo koedpiuieHT 0,5 (3amicTb 0,7) fo
fitovyoro  Tapudy (gue. pwuc.1l). [ie Takox i
TpuTapuHUIA 06NIK eneKTPoeHeprii 3 KoedilieHTamuy
BKa3aHUMu Ha puc. 2,3.
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Puc. 1. iBoTapuHuii EE 06MiK 4ns MiCbKOro HaceneHHs 6e3 HassBHOCTI M1IEKTPOOMNa/IEHHS
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Puc. 2. TputapugHumii 06nik EE ans micbkoro HaceneHHst 6e3 HasiBHOCTI eN1eKTPoonasieHHs

HAMBITIK
4L

1 q, (rapud)
20+
1,75+ o
1,50+ HAITIBITIK
1,25+ : 5
1,0+ HIYHIH -
0,75+ - Le
0,5+ 1,0-q
0,25 0,4-g
23 1 2 3 4 5 6 7 8 9
% q, (rapud)
20+
1,75+ .
1,50 T HAITIBITIK
1,251 0.25.q L
0pe|  HIMHI
o5t = b
0,25

Hamemk 1.02-q

23 1 2 3 4 5. 6 7 8 0D

10 11 1z 13 14 15 16 17 12 19 20 214 22 23

po ey

Puc. 3. TputapudHwuii 06nik EE ans topuanuHunx oci6 3 1 keitHa 2011 p.

Y  Pocii pgBoTapupHa  cuctema 067Ky
enekTpoeHeprii 3’aBunaca y 1996 p. Xouya B geskmx ii
PerioHax, a TakoX 3a KOPAOHOM MOXKHa 3yCTpiTK o 12
pisHux Tapugis [1,2]. ¥ CLUA us cuctema 6inbLu
npogymaHa. Tam Tapud 3MIHIOETbCA He Tilbkn B
3aM1eXHOCTI Bij Yacy fobu, ane i Bif gHA TWkHA. lges
BBaKAETbCA  MPaBWIbHOK | KopucHow.  [pwu
3aCTOCyBaHHi OfHOTapUHOrO  NiYUNbHUKA Y
CMoXXumBaya BiACYTHSI OyAb-fika MOTMBaLis LLOAO TOro,
KONW i fiKi CnoXuBadi enekTpoeHeprii NpoTarom foéu
oMy BMMKaTW. Y BuNagKy 3  [ABOTapUQHUM
NiYNNBHUKOM, KON BHOYI € MOX/IMBICTb 3€KOHOMUTU
rpowi, 3’ABNSETbCA MeBHa MoTMBauisf. KopucTysauy
[lOCTaTHbO 3MIHUTK PO3NOPSAJOK AHA | BiH OTpUMaE
pealbHy €KOHOMIl0 KOLWITIB AN MOKPUTTS BUTpaT 3a
CMOXWTY eneKTpoeHeprito. Mpn  UbOMYy abGOHEHTW
6yLyTb He TiNIbKM NAaTUTU MeHLLE 3a CMOXMUTY BHOUI
€IEKTPOEHEPrito, ane W CnpuATUMYTb BUPIBHIOBAHHIO
HaBaHTaXXEHHS Ha EHEProcuUCTEMY.

3actocyBaHHa  GaraToTapucpHoro  06fiky  Ha
NiANPUEMCTBAX MOBHICTIO BMMPaBAoBYE cebe TiNlbKn ToA,
KON TEXHOMOMYHMIA MPOLEC BUIOTOBNEHHS NPOAYKLi

npunagac BMKOYHO Ha Hiv. Lle mekapHi, XiMUYnCTKM,
npanbHi  TOWO.  IHWI  NignpuemMcTBa  BUMYLLIEHI
NiACTPOIOOTLCA Mif Hawi 6i0N0riYHI PUTMU | HE MOXYTb
3MICTUTU CBOI MOTYXHOCTI Ha Hi4. [lo-nepwe, ue
NpV3BOAUTL A0 BEMKOI M/AIMHHOCTI KafpiB, SK LUe Mae
micue Ha nignpuemcteax TOB «CE bopaHeTLe-Y kpaiHa»,
Mo-gpyre, 3a poboTy y HIYHWIA Yac pobGiTHMKaM NOTPIGHO
ponnadysati. Lli gjonnatn HEOAMIHHO 3MEHLATb 3HAYHY
YaCTVHY EKOHOMIT, OTPMMaHy 3a PaxyHOK CMOXWBaHHS
€/TEKTPOEHEPTii B HIYHUIA YaC.

Y nobyTi BUKOPUCTaHHA GaraToTaputHOro o6iky
Mae Lie Oifblie HroaHciB. He Tak 6araTo GaKaroumx
BUHWKaE Mpatk, nNpubmpatm B  MPUMILLEHHSX
MWMI0COCOM, AMBWTWUCA TeneBi3op | npayroBaty 3a
Komn’toTepom 3 11 roguH Beyopa Ao 7 paHKy. [o Toro
X L0 BaM CKaXyTb MeLUKaHLi CYCifHIX KBapTUP, SKUM
HEOoOXiHO 3paHKy WTK Ha poboTy?

YS9BHO  BKAKUMMO  Ha 06y  noOCTiliHe
HaBaHTaXXeHHA B 4 KBT (Tak W06 cymapHa KifbKiCTb
€NeKTPOeHeprii 3a f06y He BWiALIMa 3a MEXi NepLloro
6noky — 100 KBTrog), i migpaxyemo, siki nepesaru
6yayTb Yy [ABOTapUGHOro 06MiKy Yy MOPIBHAHHI 3

o
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OAHOTapU(HMM ANS LiH Ha eneKTPOoeHeprito mnicns
03.2017 p. (0, = 90 kon./(kBT-TO4)) 33 METOAWKO

3anporoHoBaHolo HKPEKI (gue. Tabn. 2 BapiaHT 4).
[ns opHoTapudgHoro o6niky EE Butpatu 6yayTb

CTaHOBUTU

IpH

C =q,-W=0,90
1 =G KBT-rog

-96 kBT -rog= 86,4 rpH., (1)

ge C, —BapTicTb

CNoXuToT

ofHoTapugHoOMY Ti 06Ky, IPH;
0, — Tapud npu ofgHOTapuPHUM O6NIKY eneKTpo-

e/1eKTpoeHeprii

npu

eHeprii, g, = 0,90 rpH/(kBT-rog). BenmunHu Tapudis
Ha enekTpoeHeprito 3a 6nokamu 1, 2 i 3 HaBefeHO B

Tabn. 1;
W — KiflbKiCTb CNOXMTOT enekTpoeHeprii, KBT-TOA.

HaﬂBHOCTiEHGKTpOOHaHEHHH

Tabnmuga 2
Po3paxyHok BapTocTi EE o189 MiCbKOro HaceneHHs 3a YMOBY BUKOPUCTaHHS ABOTapuUHOro 06niky Ta 6e3

BapiaHTu
BuxigHi gaHi - 1 2 3 4
CnoxuaHHs EE 3a nepiogamu yacy Hiy 1000 0 500 32
Ao6K , KBT-rog JAeHb 0 1000 500 64
3aranbHe cnoxxmeaHHs EE
3a MicsiLb, KBT-rogl - 1000 1000 1000 96
1 650k 100 100 100 96
O6car EE cno>kuToi 3a 610kaMu 2 6nok 500 500 500 0
3 6ok 400 400 400 0
HiyHWiA 30HHUIA KoeiLieHT - 0,5 0,5 0,5 0,5
[LeHHWIA 30HHWIA KoediLieHT - 1,0 1,0 1,0 1,0
Tapudgum Ha EE - - - - -
1 6nok (go 100 kBT-rog Bkn.), 0 100 90 90 90 96
2 6ok (po 600 kBT-rog Bkn.), @, 600 168 168 168 0
3 6nok (noHapa 600 kBT-rog ), ( 600 168 168 168 0
Po3paxyHok: - - - - -
Po3paxyemo KoegilieHT, KNI B B B B B
XapaKTepusye 3felleBneHHs BapTocTi EE:
K3 =(1000-0,5+0-1)/1000 = - 0,5 1 0,75 0,833
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3a 06cAr cnoxunTnii 4o 100 KBT-rog 3a
Taputom {; = 90 kon/(kBT rog)
CNNayvyeTbCs:
g, =0,5100-90 /100 = - 45 rpH. 90 rpH. 67,5 72,0 pH.
3a 06cAar cnoxxuTnii noHag 100 kBT rog 3a
Tapugom (, = 168 kon /(KBT-roa) — _ - _ -
CNNayvyeTbes:
(,=0,5500-168 / 100 = - 420 rpH. 840 rpH. 630 0,00 rpH.
3a 06¢Ar cnoxuTuid noHag 600 kBT rog 3a
Tapudhom (; = 168 kon /(kBT-rop) - - - - -
CNNavyeTbCs:
0,=0,5400-168 / 100 = - 336 rpH. 672 rpH. 504 0,00 rpH.
Po3paxoByeMO KiHLEBY CyMy [0 CrfaTu: - - - - -
C2 =45+ 420 + 336 = - 801 rpH. 1602 rpH 12015 72,0 rpH.
MpoaoBxXeHHs Tabn. 2
Mpu BUKOPUCTaHHI 04HOTapUEHOro 06/1iKy eNeKTPUYHOIT eHepril
- 1602 1602 1602 86,4
EkoHoMmis, rpH - 801 0 400,5 14,4
EkoHomis, % - 50 0 25 16,7

[ns peoTapudHoro obniky EE BuTpatn 6yayThb
CTaHOBUTY

C,=0,-(W,-05+W,;) = @
=0,9-(32 kBT -rog, -0,5 +64 kBT -rog) = 72,0 rpH.

ge C, —BapTiCTb CMOXMTOT eNeKTpoeHeprii npu
fBoTapugHomy Ti 061Ky, FpH.

EkoHowmis cknage AC=C, -C, =86,4-72,0=
=14,41pH abo 16,7 %.

[na iHWWX TpbOX BapiaHTiB BOHa cknage (au..
puc. 4 i Tabn. 2): ans nepworo — 801 rpH (50 %), ans
apyroro — 0 rpH, (0 %), ans Tpetboro — 400,5 rpH (25 %).
TakMM Y/MHOM EKOHOMIs TpOLUOBUX KOWTIB MNpu
3acToCyBaHHI  [BOTapU(HOro 06/iKy eneKkTpoeHeprii
6yfe 3HaxoaMTnCs B Mexxax Big 0 % (ans BunagKy Konu
eNeKTpoeHepris  Oyfge CMNOXWMBATUCA BUK/IOYHO B
[eHHWIn nepiog Yacy 3 23 go 7 rog) Ao 50 % (konm
eNeKTpoeHepris  Oyfge CMNoXuWBaTUCA BUK/IOYHO B
HiIYHWIA Nepiog vacy). 3aNeXHICTb NPOLEHTHOT EKOHOMIT

sutpat AC,, Bif NPOLEHTHOT YaCTKW eneKTpoeHepril
CNOXWTOI BHOYI Npu ABoTaputHomy 06niky EE AE, €
NiHiAHOW (AMB. pwc. 5) | 4OOPe OMUCYETLCA HACTYMHUM
supasom AC,, =0,5-AE,

Mogi6bHOro pofy po3paxyHku 6ynu npoBefeHi i
Ans  TputapudgHoro 06MiKy — enekTpoeHeprii - ans
MICbKOrO  HacefieHHs.  AIropuTM  PO3PaxyHkiB,
3anponoHoBaHnii HKPEKI Ta ix pe3ynbTaTu HaBefeHO
B Tabn. 3. Tlpu YysABHOMY BK/HOUYEHHI Ha [o6y
MOCTINHOrO HaBaHTaXKeHHA B 4 KBT (Tak w06 cymapHa
KifIbKICTb eneKTpoeHeprii 3a 400y He BUiALLIA 3a MeXI
nepworo 6noky — 100 kBTrom), 3’sacysanocs, L0
rPOLLIOBA EKOHOMISi 3a CMOXWUTY eNleKTPOEHeprito y
MOPIBHAHHI 3 OAHOTaPU(PHMM 06/IKOM CKNajae nuLle
4,32 rpH abo 5 %.

PesynbTaTM MOPIBHSA/ILHUX PO3PaxyHKIB  L0A0
330LUa/PKEHHA TPOLLOBMX KOLUTIB NpU OAHO-, ABO- Ta
TpuTapuHOMY O00NiKYy €neKTpoeHeprii HaBeleHO B
Tabn. 4, a rpaghivyHa iHTepnpeTalis — Ha pwc. 6.

AHaniz Tabn. 4 nokasaB, WO OAHOTaPUDHWIA,

o
v

L 4
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[BOTapUHMIA (Npy cnoXmnBaHHi EE BUKIOYHO B AEHHI
nepioan vacy) Ta TpuTapudHuUiA (Npu cnoxxmeaHHi EE
BUKNIOYHO B Hanisnikosi  nepiogM  vacy —
XapaKTepu3yTbCs OfHAKOBMM MOKa3HMKamu BUTPaT 3a
cnoxuty EE. Came ToMy BIHOCHO HUX (ANs 3pYYHOCTI
CMPUIAHATTS BIHOCHO 0AHOTapU(HOro 06MiKy EE) mMu i
OLiHIOBaNM TPOLUOBY EHEProoWagHiCTb CrOXKMBaHHS
EE  MIiCbKAM  HaceneHHsM  MNpuW  BMKOPWUCTaHHI
[BOTapuHOro Ta TpuTapudHOro 06niky. 3a 6a3oBy
Be/IMUMHY Oyna npuiiHaTa cyma 1600 rpH xapakTepHa
NS ofiHOTaputHOro o06niky npu cnoxxmsaHHi 1000 kBT
rogq EE (guB. puc. 6 T. B), KoM 06paxyHKM MOBHICTHO
oxonowTb 1,2 i 3 6/10KA 3 pi3HUMU Tapudamu i
TapuHUMK KoediiLlieHTamMu.

1800 Dapricte cnoirroi LE, rpr
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Cromesnin BE, sHraoa
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Puc. 4. BapTicTb EE npw geoTapugHomy 061iKy i
CMOXMBaHHI: 1) BUK/IKOUYHO BHOMI 3 23 0 7 rog.; 2)
BHOUI i BAEeHb 0HAKOBI 06’eMU; 3) BUK/HOUHO BAEHb 3 7
[0 23 rog
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Puc. 5. 3anexHicTb NpoLeHTHOT ekoHoMmiT BuTpaT AC,,
Bifl MPOLIEHTHOT YacTkn EE cnoxumToi BHoui AE,, npu
[BOTapuUtHOMy 06/1iKy

3anexHocTi  BaptocTi  crnoxutoi EE  npu
TpuTapuHOMY 06/1iKY Bif, i YaCTKM CNOXMWTOT B HiUHi
Ta MiKOBI Mepiogn uvacy TakoX MarTb NiHiAHWIA
Xapaktep (gmB. puc. 6 npsmi 1 i 4). TPOULEHTHY
eHeprooLwasiHiCTb TPUTAPUGHOro 067Ky Yy MOPIBHAHHI
3 0AHO- Ta [ABOTapU(HUM MV OUiHIOBaM  And
MaKCMMa/lbHMX 3Ha4eHb BapTocTel EE (Toukun A, b, B,
IC Ha puc. 6), Aki xapaktepHi gna 1000 kBT rog i
CMOXUBaHHA HacTyNHUM YmHOM. 1600 rpH. 8K 6a3oBe
3HauveHHs npuiimanu 3a 100 %, a pi3HMLI0 MiX 6a30B0H0
BE/IMYMHOKO | MPUAHATUM ANA MOPIBHAHHI 3HAYEHHAM
(1600-800 =800 rpH —ana  BUMNAAKY  MOPIBHAHHA
MPOLEHTHOT €HEeprooLaaHoCTi ABOTaPUDHOIO HIYHOro
CNoXuBaHHA EE 3 ofHOTapuUHUM) — K LWYKaHy
BEIMUUHY.

Tabnumusa 3

Po3paxyHok BapTocTi EE o189 MiCbKOr0 HacefieHHs 3a YMOBY BUKOPUCTaHHA TpUTapuHOro obniky Ta 6e3
HasABHOCTI efIeKTpOONaneHHs

BapiaHTtn
BuxigHi gaHi - 1 2 3 4
CnoxwusaHHA EE 3a nepiogamu MiK 0 1000 333,3 24
HaniBmnik 0 0 333,3 44
Hiy 1000 0 333,3 28
yacy gobu, KBT-rog
3aranbHe cnoXxunsaHHA EE -

3a MicsLb, KBT-rog 1000 1000 1000 96
1 6nok 100 100 100 96

O6c¢Ar EE cno>kuToi 3a 61okamu 2 610K 500 500 500 0
3 6nok 400 400 400 0
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ik - 1,5 1,5 1,5 15
Hanisnik - 1,0 1,0 1,0 1,0
Hiy - 0,4 0,4 0,4 0,4
Tapugm Ha EE - - - - -

100 90 90 90 96
1 6nok (go 100 kBT-rog Bk.), @
500 168 168 168 0
2 6nok (go 600 kBT-rog Bkn.), 0,
400 168 168 168 0
3 6nok (noHag 600 kBT-rog ), 0,
Po3paxyHoK: - - - - -
Po3paxyemo KoegilieHT, AKnii B B B B B
XapaKTepu3ye 3[eLleBneHHs BapTocTi EE:
K3 = (24-1,5+44-1+28-0,4)/96 = - 0,4 15 0,97 0,95
3a 06¢Ar cnoxumTuii 4o 100 KBT-rog 3a
Taputhom [, = 90 kon/(KBT rog)
CnnayyeTbCa:
0, = 0,95-96:90 /100 = - 36 rpH. 135 rpH. 87,0 82,08 rpH.
3a 06¢Ar cnoxuTuidi noHag 100 kBT rog 3a
Taputhom (, = 168 kon /(kBT-rog) - — - - -
CnnayyeTbCa:
(,=0,95-0-168 / 100 = - 336 rpH. 1260 rpH. 812 rpH 0 rpH.
3a 06cAar cnoxxuTnidi noHag 600 KBT rog 3a
Taputhom 0; = 168 kon /(KBT-rog) — _ — _ —
CrnnayyeTbCa:
(;=0,95-0-168 / 100 = - 268,8 rpH | 1008 rpH. 649,5pH 0 rpH.
Po3paxoByeMO KiHLEBY CyMY [0 CM/aTu: - - - - -
Cz =8208+0+0= - 640,8 rpH. | 2403 rpH 1548,5 82,08 rpH.
Mpu BUKOPUCTaHHI 04HOTapUGHOro 06/1iKy eNeKTPUYHOI eHeprii
© M.I'. TapaceHko, K.M. Ko3ak 29
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- 1602 1602 1602 86,4
EKoHOMis, rpH - 961,2 -801 53,5 4,32
EkoHomis, % - 60 -50 3,34 50
Tabnuus 4

MopiBHANbHA TabNNLSA 3a0LLaAXKEHHA FPOLLOBUX KOLUTIB MNPV 04HO-, ABO- Ta TpUTapupHOMy 06iky EE

OpHoTapudgHuii 06nik EE
100 300 400 500 600 700 800 900 1000
KBT-rog
Onnata, rpH 90 426 \ 594 762 930 1098 1266 1434 1602
[BoTapudHunii 06nik EE
[JeHb, rpH 90 426 \ 594 762 930 1098 1266 1434 1602
Hiuy, rpH 45 213 297 381 465 549 633 717 801
EkoHOMIS Bif, 3aCTOCYBaHHSA ABOTapU(HOro 061iky EE y nopiBHAHHI 3 04HOTapUHUM
Hiy, rpH 45 213 297 381 465 549 633 717 801
Hiu, % 50% | 50% | 50 % 50 % 50 % 50 % 50 % 50 % 50 %
TpuTapudHnin 0bnik EE
ik, rpH 135 639 891 1143 1395 1647 1899 2151 2403
Hanisnik, rpH 90 426 \ 594 762 930 1098 1266 1434 1602
Hiuy, rpH 36 170,4 | 237,6 304,8 372 439,2 506,4 573,6 640,8
EKOHOMIs TpUTapugHOro HiYHoro o6niky EE y nopiBHAHHI 3 04HOTapUhHUM
Hiy-1 1. rpH 54 2556 | 356,4 | 4572 558 658,8 759,6 860,4 961,2
Hiu-171., % 60 60 60 60 60 60 60 60 60
EkoHomist ogHoTapugHoro 06siky EE y NopiBHAHHI 3 TpUTApUPHUM MiKOBUM
Mik-1 T, rpH 45 213 297 381 465 549 633 717 801
Mik-171., % 50 50 50 50 50 50 50 50 50
EKOHOMIsA 3-TaputhHOro HiYHOrO 06/1iKy EE y NOpiBHAHHI 3 3-TapuU{HMM NiKOBUM
Hiu-nik, rpH 99 486,6 | 6534 838,2 1023 1207,8 1392,6 1577,4 1762,2
Hiu-nik, % 73,3 73,3 73,3 73,3 73,3 73,3 73,3 73,3 73,3
2400 Bapricrs cuvknroil EE, rpn / A
220 /] ExoHomist Buiwna pisHoto 50 %, T06TO y 2 pasm
2o lic 3 tapugn. 4 MEHLLIE HiXX MpY 0AHOTapUdHOMY 06niKy. Ha puc. 6 — e
1800 %\ / L 30Ha MiX npamumy 3 i 2. Mpy TpuTaputhHOMY 06Ky i
1600 /’ — \~tb cnoxvsaHHi EE: @) BUKIlOYHO BHOYI (MiX mpsivmuy 3 i 1)
1400 e — 60% ekoHoMii, TO6TO Oydemo nmatuT B 2,5 pasu
1900 50 % ,3 MEHLLIE HDK NPpY 04HOTapUHOMY CMOXUBaHHI i 06/iKy; 6)
1000 // o~ u;ﬂ T 17 BUK/IHO4HO B niKOBi_ nepiogn yvacy (M npsmumn 3 i 4) —
56 Y = oIy g MiHyC 50 % 36uTKiB, TO6TO Byaemo nnatut y 1,5 pasu
e 50% 0%y 6ifblue HiXX Npu oaHoTapudHOMY 06/1iKy. EKOHOMIsS 3-
600 . - . . .
10l / ol 2 :/‘__ﬂ e TapueHOro HI_LIHOI'O o6m_Ky EE vy noplsHﬂH_Hl 3 3-
/, /F_/.Mr'“ s TapupHum  nikosuM  (Midk  npamumu 4 i 1) €
2000 L | B e | Hal6iNbLIO | CTaHoBMTL 73,3 % T06TO 6yaemo
é% Coowara LL, xBrrox] . .
NNaTuTh 3a cnoxuty EE y 3,75 pasun Gifnblue HiXX npu

L]

Puc. 6. BapTicTb EE npu: 1 — TputapuHoMy 06/iKY i
CMOXUBaHHI BUKHOYHO BHOUI; 2 — BOTAPUHOMY
006/1iKY i CMOXXUBaHHI BUK/TKOYHO BHOMI; 3 —
oaHoTaputhHOMY 06NiKY i 4 — TpU-TapuhHOMY 06/iKy
Mpu CNOXMBaHHI BUK/IKOYHO B MiKOBI FOAMHN

100 200 300 400 500 600 700 800 900 1000

BUK/IOYHO  TpUTapudHoMy
CrnoXwmBaHHi EE.

nikopoMmy  006niky i
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Tabnumug 5.
OKynHiCTb BATPAT Ha 06MaLLTYBaHHS 2-X TapughHOro
NivnbHNKA
O6’emu cnoxuToi EE 3a
nepiogamm vacy, KBT-rog | OKYMHICTb, BapiaHT
POKM
[JeHb Hiy
100 50 6,30 1
0 150 2,10 2
135 65 4,30 3
167 83 3,20 4
200 100 2,58 5
240 120 1,82 6
Mpu  TpUTaPU(HOMY  BUKIKOYHO  HIYHOMY

CMOXmMBaHHI i 06MiKy EE y nopiBHsHHI 3 ABOTapUthHMUM
BUK/IOYHO HIYHUM CMOXMBaHHSAM | 06nikom EE (mix
npsmvmu 1 i 2 ) ekoHomis ctaHoBUTb 20 %, TO6TO
BapTiCTb onnatM 3poctae B 1,25 pa3. [lpoBefeHi
pO3paxyHKM MoKasasu, WO OKYMHICTb  BKafeHWX
KOWTIB Ha 00MalTyBaHHA [BOTapud-HOro 06niKy
(1800 rpH Ha KyniBno niumnbHMKa i 400 rpH  Ha
YCTaHOBKY Ta NpOrpamyBaHHs) 3a/1€XXWTb Bif 06°eMIB i
YaCTKM B HUX HIYHOFO CMOXWMBaHHA €feKTPOeHeprii
(ame. Tabn. 5). OkynHicTb 3a 4,3 poku (BapiaHT 3) €
[JOCUTb  pealbHOK | MPUIAHATHOW  ANA  GiNbLIOCTI
abOHEHTIB BEIMYMHOK, 0COGMMBO B 3UMOBUIA Mepiog

POKY.
BucHoBKM

1. [loBeaeHo, Lo ABOTapUDHMIA (NMPW CMOXKMBaHHI
EE BuknoyHo 3 7:00 go 23:00 rog) Ta TputaputhHmi
(Mpn cnoXmBaHHI BMK/OYHO B HaMiBMiKOBI Mepioam
yacy) abCoMIOTHO ifeHTUYHI OAHOTapUHOMY 06NiKY
enekTpoeHeprii (aue. Tabn. 4, BugineHo). Tomy npwu
TaKMX PeXuMmax CroXMBaHHA TpUTapuUgHUA  06/IK
€1eKTPOEHeprii € abCONOTHO HeAOLiIbHMM.

2. 3aMponoHoBaHO  aHaniTMYHWA  BUpa3  Ans
BW3HAYEHHS MPOLIEHTHOI EKOHOMIi rpOLLIOBUX KOLUTIB
Bif] YaCTKM CMOXKMBAHOI e/leKTPOEHEPTiT B HiYHI nepioamn
yacy npu BUKOPUCTaHHI ABOTapuUHOro obAiky.

3. YCTaHOB/EHO, WO ANA  MICbKOrO HaceneHHs
HailkpalmMm € ABOTapudHWIA 06NiK eneKTpoeHepril, y
AKOMY BUWK/IIOYEHA MOX/IMBICTb NAATUTK 38 CMOXMTY
eNIEKTPOEHePrito  6iflbllue  HDX MpU  BUKOPUCTAHHI
0AHOTAPUHNX NIYWUABbHUKIB. ANe EKOHOMIYHWIA eqekT
Bif BCTAHOB/IEHHS [BOTapUHOro 06Ky
€/IeKTPOEHepril He KOXEH Bigyye 0fHaKoBo. Yum
6inblle 06’eMM CNOXMBAHHA | YMM 6ifblua YacTka ix
npunage Ha nepiog 3 23:00 go 07:00 rog, TMM 6iNbLIOH
byne Buroga Ana cnoxusadva. [pyu  MakcumanbHii
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MepcnekTBOKO  MOAAIbLUMX  LOCNIMKEHb €
BU3HAYEHHS eHeproe)eKTUBHOCTI 3aCTOCYBaHHS
6aratoTapnHoOro 061Ky eneKTpoeHeprii
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TepHOMONbCKMIA HALMOHAbHBIV TEXHUYECKWiA YHUBEPCUTET UMeHn . Myntos, YKpanHa

YCTaHOBAEHO, YTO NPU NPUMEHEHUM OHO TaPU(HBIX CYETUMKOB Y NOTPEBUTENS OTCYTCTBYET Kakas-nn6o
MOTMBaLMs 0 TOM, KOFAa U Kakue NoTpebuTen aneKTPUYECKO 3HePriM B TEeUYeHUe CyTOK eMy BKIOYaTb. B
cnyyae C [BYXTapU(HbIM CYETUMKOM, KOFAA HOUYbK €CThb BO3MOMKHOCTb CIKOHOMWTbL [EHbIM, MOSIBNSETCS
onpefeneHHas MOTMBauus. Monb30BaTENO AOCTATOUYHO W3MEHUTb PACMOPSAOK AHS, U OH NONYYMT peanbHyto
3KOHOMUIO CPEACTB A5 NOKPbLITUS PacXooB 3a NOTPEBAEHHYIO 3MeKTPO3HEPruto. Mpy 3TOM aGoHEHTbI Gyay T He
TOMbKO MNATUTb MeHblUe 32 NMOTPEBGNEHHYI0 HOULID 3NEKTPO3HEPTN0, HO U CMOCOGCTBOBATL BbIpABHUBAHMIO
Harpysku Ha aHeprocucTemy. MpuMeHeHne MHOFOTapUGHOIo yueTa Ha NPeanpUATUSX NOMHOCTLIO ONpaBabIBaeT
cebs TOMbKO TOrja, Korfa TEeXHONOrMYECKNIA NMPOLECC M3rOTOBNEHUS NPOAYKLMM NPUXOAUTCA UCKMIOUNTENBHO Ha
HOUYb. ATO MEKapHM, XMMUUCTKY, NpayeyHble N Tak fanee. [pyrue NpeanpusTus BbIHY>KAEHbI NOACTpanBalTCs
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noj Hawwmy 61oNorMyeckne pUTMbl U HE MOTYT CMECTUTbL CBOM MOLYHOCTM Ha HOYb. B 6bITY mcnonb3osaHue
MHOTOTapuMHOro yyeTa nmeeT eLle 60MbLUIe HI0AHCOB. Y CTaHOB/MEHO, YTO 1S FOPOLCKOIO HACENEHNS HaUNyYLLUM
€CTb ABOTAPU(HUI YYeT 3NeKTPOIHEPTUN, B KOTOPOM WCKIHOUEHA BO3MOXKHOCTb MAaTWTb 3a UCNO/b30BaHHYH
3NEeKTPO3HEPTMIO BOMbLUE, YEM NPW NCMONb30BAHWM OFHOTAPUHbIX CHETUMKOB. HO 3KOHOMMYeCKUiA adhdhekT OT
1CMO/b30BaHNS ABOXTAPUHOr0 yyeTa 3NEKTPOIHEPTUN HE Ka>KAbIN Oy TWUT OAMHAKOBO. Yem 60/blie 06bEMBI
noTpe6aeHns 1 yeM BofbLUast X YacTb NPUAETCA Ha nepuog oT 23:00 go 07:00, Tem 6onbLUel 6yaeT Bbiroga ans
norpebuTens.

KstoueBble C/10Ba: MHOTOTapUHbIA, yueT, 3NeKTPO3IHEPTUs, OKYNaeMoCTb, CYETUNK, SHEPTrOCcOEperKeHNe.

ECONOMIC EFFECTIVENESS OF MULTIPLE-TARIFF ACCOUNTING OF
ELECTRIC ENERGY IN UKRAINE
M.G. Tarasenko, K.M. Kozak

Ternopil National Technical University I. Pulyuya, Ukraine

It has been established that applying a single-rate counter the consumer has not any motivation on when and
what consumers of electric energy to turn overnight. In the case of multi-tariff counter, when the night is an
opportunity to save money, there is some motivation. For user is enough to change the order of the day and he will
get real savings to cover the cost for electricity. Thus, not only subscribers will pay less for electricity consumed at
night, but also, they will contribute to leveling the load on the energy system. The application of multi-accounting in
enterprises fully justified only if the technological process of manufacturing production is only at night. These
bakeries, dry cleaning, laundry and more. Other companies are forced to adapt to our biological rhythms and
cannot shift their power at night. In domestic use, multi-accounting has more nuances. It has been established that
for the urban population the best is multiple-tariff accounting of electric energy in which exclude the possibility to
pay for consumed electricity bigger than by using single tariff counters. But the economic effect of using multiple-
tariff accounting of electric energy not everyone will feel the same way. The greater the volume of consumption and
the most of them will be in the period between 23:00 and 07:00, the greater will be the benefit to the consumer.
There has been proposed an analytical expression for determining the percentage of saving financial resources from
the portion of electricity consumption at the night time periods by using multi-tariff accounting.

Keywords: multi-tariff, accounting, electricity, payback, counter, energy saving.
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