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Beryn. 3pocraroua poib cTanoro po3BUTKY 30-
CepeKYE CydacHi MOCTIKEHHS Ha BUKOPUCTAHHI
CHEePreTUYHUX PECYPCIB 3 ypaxyBaHHSIM MPHUPOI0O0-
XOPOHHUX BHUMOT. PeKHUM peryitoBaHHs MMOTYKHOCTI
Mmajoi rigpoenexrpoctaniii (CEC) mo Bomgoroky
HaHOUIBII TIOBHO BIiIIOBIZAE CyYaCHHUM MIDKHApOI-
HUM eKCIuTyataniinum Bumoram o manux [EC [1].

Ha 70-i poku XX cTONITTS HA TEPUTOPIi KOJNUIII-
Heoro CPCP Ginbmie 20% riapoeneKTpocTaHiii mo-
TyxHicTIO 70 10 MBT mparfoBaiu 1mo BOAOTOKY, He-
3B)KAIOUM Ha 1X HE3HAYHY YacTKy B 3aralibHiil CTPYyK-
Typi MOTYXXHOCTEH TifipoeneKTpocTaHiiil. bymu Bcra-
HOBJICHI MOXIIBOCTI Ta OCHOBHI IEpeBard PEeXUMY
ekcrutyarartii Mamux ['EC mo Bomoroky. Tax, ocoOmiBo
BiZI3HAYAJIMCh TEPEBAard CIOPY/DKEHHS JaHHUX Tiapoe-
JICKTPOCTAHIII Ha TIPChKUX piuKkax, ;¢ OyIIBHUIITBO
PEryIIOI0YO0ro BOAOCXOBHIIA 3yCTpivae 3HAUHI yCKia-
JHeHHS a00 BHUSBISIETHCS HeeEeKTHMBHUM (BHCOKA
KOHIICHTpAIIiS 3aBUCIIMX YaCTOK Y CTOLI PiYKU CIpH-
YHMHAE MBHIKE 3aMYJICHHS BOAOCXOBHUINA). OCKUIbKH
ekcrutyarariss Manux [EC mepembavae BifCYyTHICTB
a00 MIHIMI3allil0 00CIyroByIOYOro MEepCoHay, IOo-
MepeaH] JOCTIKEHHS 3a/1a4l peryJIroBaHHS MOTYX-
HOCT1 cTaHIil Oy MPHUCBSUCHI BUPIMICHHIO MUTAH-
HsS MOXKJIMBOCTI 3a0€3M€UCHHsSI aBTOMAaTHYHOIO pe-
xumy podotu ['EC [2, 3].

EHepreTuuHMil acleKkT peryJroBaHHS IMOTYX-
Hocti Maioi ['EC no BogoToKy paHilile IeTalbHO He
posrisgascs. Y [4, 5] Oyi0 BUKOHAHO OI[IHKY €Hep-
rernuHol epextuBHOCTI Majoi ['EC 3a perymitoBaH-
Hsl 11 TIOTY>KHOCTI 1O BOJOTOKY sIK (YHKIIii BUTpAT

CTOKY CTBOpY CTaHIlii. 3 METOI BpaxyBaHHS

© M.P.I6parimoga, 2016

BinnosmroBana eHepreTuka. 2016. Ne 2

3a0€3MeYEeHOCTI CTOKY PIiYKH Ta MPUPOJO0XOPOHHUX
OoOMEXeHb Ha TiipOoeHepreTHYHe BUKOPUCTAHHS pe-
CYpCiB BOJIOTOKY, BU3HAYCHHSI CHEPreTUYHHX Mapa-
MmerpiB manoi ['EC, y Tomy uucni i obcsry BupoO-
HUITBAa EJIEKTPOCHEprii, Ta OIliHKa e(EeKTHBHOCTI
pobOTH cTaHIli BHKOHYBaJHCS 3 BHUKOPUCTAHHIM
IMOBIPHICHUX METOJIB JOCTIKEHHsS. IMOBIpHICHUH
posmnonin Kpuiipkoro-MeHnkens (TpunapaMeTprayHui
ramMMa-po3IoJIiI) MHPOKO 3aCTOCOBYETHCS B Tipoe-
HEPreTHYHUX PO3paxyHKax 1 peKOMEHIOBAaHHHA Jiep-
JKaBHUMM HopMamu [6]. [anwmii po3noain morpedye
HASBHOCTI CTATHCTUYHUX JaHUX IIOA0 3HaYeHb KOe-
¢imieHTiB Bapiaii Ta acuMerpii po3MoALTy BUTpAT
BOJIM PIYKOBOTO CTOKY, & TAKOXX BUTpPAT CTOKY JIOC-
JipKyBaHoro crBopy. CborofHi icHye IIMpOKa Me-
pexa rigpomereoposiorivaux moctiB (I'TI) Bumipy
TOJIOBHHM YHMHOM BUTpAT Bomau. Tomi sik iH(opmartis
II0JI0 3HA4YeHb Koe(illieHTIB Bapiamii Ta acUMeETpii,
HeoOXimHa JUIsi BUKOHAHHS CHEPreTHMYHUX PO3paxy-
HKIB 13 BUKOPHCTaHHSIM BUIIE3raJaHOr0 IMOBIPHiC-
HOT'O PO3IMONLTY, YacTO BHSBIISIETHCS BiJICYTHBOIO.
ToMy Tpu HEAOCTATHOCTI YHM BiJICYTHOCTI Tifjpome-
TEOPOJIOTIYHUX JIaHUX Y [7] Oyio 3amporoHOBaHO B
TIPOCHEPTeTUYHUX PO3PaxyHKaX BHKOPHUCTOBYBATH
cepenHbO3BaXKEHI 3HAYEHHS KoeilieHTiB Bapialii Ta
acWMeTpii, BU3Ha4YeHI HA OCHOBI HasBHOI B OQiIliii-
HUX JIOBITHUKOBUX BHIAHHX [8, 9] iH(opMmalii.
IMocranoBka 3aBaanns. CyTh 3aIpOIIOHOBAHO-
ro croco0y BH3HAYCHHS TiIPOCHEPTETUYHUX TMa-
pamerpiB majioi ['EC monsrae B Tomy, 1110 npu Bij-
CYTHOCTI HEOOXiIHOI TipomMeTeoponoriyHoi iHdo-
pMmailiii, a came 3HauYeHb Koe(ilieHTIB Bapiallii Ta
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acWMeTpii, CHEepreTUYHI mapaMeTpy CTaHIlii MOXYTh
OyTH BU3HAYEHI 3 BUKOPUCTAHHSM CEpeIHbO3BaXKE-
HUX 3Ha4eHb KOe(]IlIE€HTIB BiAMOBIIHOrO TiAporpa-
¢ivuHOrO paiioHy 0aceiHOBOrO THIY, JI0 SKOTO BXO-
IUTh JOCTIpKyBaHUN BOmOTIK. [Ipore BigKpUTHM
3aMIIAETHCS MTUTaHHS BIUTMBY KOoe(illi€HTiB Ha KiH-
LEBUI pe3ylbTaT PO3PaxyHKYy TilpOeHEepPreTHIYHNX
napamerpiB craniii. ToOTO HEOOXiTHUM € BCTaHOB-
JICHHSI MO>KJIMBOTO BiJXWJICHHS MPOIYKTHBHOCTI Ma-
noi 'EC y miana3oHi 3MiHu koedillieHTiB Bapialii Ta
acHMeTpii po3MOALTY BUTPAT BOAH PIYKOBOIO CTOKY
BIJIIOBITHOrO OaCEHHOBOIO paiioHy.

Po3paxynkoBi pocaimkennsi. Po3paxyHok 00-
CSTy TEHEpYBaHHS €IEKTPOCHEPTii BUKOHYBABCS JUIS
12-tu Tigporpadivyaux paiioHiB TepuTopii YKpaiHu
3a BapiaHTiB KoMOiHalili MakcuMmanbHUX (Cypmay,
Cs.max), MIHIMATBHUX (Cypin, Cs. min), TA CEPEIHBO3-
BaxeHnx (C,, C, ) 3HaueHb KoedillieHTiB, BHU3Haue-
HUX Ha OCHOBI JIOCTYMHOI TiJpOMETEOPONOridHOT
iHpopmanii [5, 7, 10]. TakuM YUHOM, BCTaHOBJICHI
HACTYITHI BapiaHTH PO3PaxyHKOBHX 3HaueHb Koedi-
nieHTiB Bapialii Cy.po; Ta acuMerpii Cs.pyy PO3IO-
JIITy BUTPAT BOAU PIYKOBOTO CTOKY:

[CV-pwp; CS—poxp] = :[CV-min; CS—min]a

[CV-min; CS ]9

[CV-min; CS—max]a
[CV-max; CS—min]a

[CV-max; CS ]9
[CV-max; CS—max]-

[NopiBHAMBHMIA aHANI3 TPOBOAWBCS 3a 3HAYEH-

(1

HSM MPOAYKTHMBHOCTI BIIIOBIJHOIO BapiaHTy Ma-
noi TEC sk o0csry BUpOOHUIITBA €TEKTPOCHEPT1],
MPUBEICHOro 10 0a30BOro BapiaHTy. 3a 0a3oBHUi
BapianT Manoi 'EC mpwuiimManu cTaHIiO 3 Tigpoe-

HCPreTUYHUMU IapaMETpaMi, BUSHAYCHUMHU 3a CC-

penHbO3BAKEHNX 3Ha4YeHb KoedinienTiB Bapiawii C,

Ta acUMeTpii C_S :
[Crawi Csaul =[Cy3 Cs 1 @)

To0Oto, 3HaYEHHS TPUBENEHOI MPOAYKTHBHOCTI
maiioi I'EC Bu3Hauanoch fK:
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w _ f(CV—pwp; CS—PwP)

Ilp=—*" = ——
W £(CiCy) @)
ne W,,.,» W, — 00car BUpoOHMUTBA eNeKTPOCHEp-

rii manoro 'EC BimnmoBigHO 3a pO3paxyHKOBOTO Ta
0a3oBoro BapiaHTy craHiii, MBTToa/pik.

Jeraunizallisi BAKOHAHHS TiAPOSHEPTeTHYHHX PO-
3paxyHKiB BHKIaeHa y [4, 10].

3rigHo [4] noganeinuii aHai3 Moke OyTH Tpo-
Bepenuit s punaaky ['EC y ckmaai 3-x rigpoarpe-
raTiB 3 MPOEKTHUMHU BUTPATAMU BOJH, PIBHUMH 3HA-
YEHHIO CepeHhO0araTopiuHoi BUTpPATH JOCTIIKY-
BaHOTO CTBODY.

3icraBieHi B MOAYIbHMX Koe(ilieHTax kp =
=fCy/Cs, Cy, p) Tabnuili OpAMHAT KPUBUX 3a0e3re-
yeHocTer po3noxainy B ¢opmi Kpunbkoro-Menkenst
[11] cBiguath, mo 3MiHa koedirienta acumerpii Cs
(mpu Cy, p = const) IpakTUYHO HE BIUIMBAE HA BENH-
YHHY MOJYJBHOTO KoedimieHTa, Toi sk 3mina Cy (3a
ymoBH Cs, p = const) 00yMOBIIIO€ MTOMITHUH BILIMB
Ha 3HAYCHHS BENMMYUHM kp. Tak, i3 OTpUMaHUX pe-
3yJIbTATIB BHILIMBAE, 1110 3MiHa KoedillieHTa acuMeT-
pii BiJ MiHIMaJIbHOI'O 0 MAKCUMAJILHOTO 3HAYCHHS B
KO)KHOMY BHUIIAJKy PO3IIIALY OKpEMOro riaporpadi-
YHOr0 palloHy Jla€ 3MiHYy NMpPUBEIEHOI MPOAYKTHUB-
HOCTi, IO MpakTH4HO He mnepeuiye 3%. [lpu
aHAJOTIYHIN Xe 3MiHI KoedilieHTa Bapiamii 3MiHa
MPUBEACHOT MPOJYKTHBHOCTI MOXE JIOCSATaTH
Oinbir HixK 20%. 3Ha4YCHHS OpPAMHAT KPUBHX PO3-
MOALTY MOCTYIHI B OOMEXKEHOMY Jiana3oHi 3MiHU
KoeQillieHTIB Bapianii Ta acuMmerTpii, TOMy B OKpe-
MUX BHIIQJIKaX, 32 YMOBU BUXOJY 3 JOCTYITHUX [i-
ama3oHIB 3MIHM IUX KOeQilli€eHTiB, TP BUKOHAHHI
PO3PaxyHKOBUX JOCHTIKEHb OylOo TPUHHATO Pi-
IIICHHS OPIEHTYBATUCh CaM€ Ha 3HAaYCHHS KoediIli-
€HTa Bapiaii.

Po3paxynkoBi pe3yiabtatu. BpaxoByioun BuU-
nie3a3HayeHe, BU3HAUYCHO MEXi 3MIiHH TNPHUBEICHOT
npoaykruBHocTi Majioi 'EC mnst xokHoro 3 12-tu
rimporpadiuyHuX paiioHIB y 3aJIeKHOCTI Bijl XapakTe-
PHUCTHK CTOKY BOJIOTOKIB BifmoBigHoro Oaceiiny. Ha
puc. 1 300pakeHO piBHI MaKCHMaJbHHUX Ta MiHIMa-
JTHHUX 3HAYeHb MPUBEIEHOI MPOJYKTUBHOCTI Mayioi
T'EC (IIpmax, 1Ipmin BIANOBIAHO) 3a TpaHUYHUX Tif-
POMETEOpOJIOriYHIX TapaMeTPiB CTOKY.
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Puc. 1. 3mina npusenenoi npogykruBHocTi Masoi I'EC y Mexkax rigporpagiuynoro paiiony.

Sx npukiIan, po3riiTHEMO BH3HAUYCHHS Tpa-
HUYHUX 3HAYCHb MPHUBEJCHOI MPOJYKTUBHOCTI TiJl-
porpadiunoro paiiony Oaceitny piuku Bicna:

e 00cCAr BUPOOHUIITBA EJICKTPOCHEPril MaJior
I'EC 3a 06a3oBoro BapiaHnTy craHiii W, TOOTO 00-
csr BUPOOHHMIITBA, BH3HAYCHUH 3a CepeHbO3BaXKE-
HUX 3HaYeHb Koe(illieHTIB Bapiamii Ta acuMmerpii
pO3IONITYy BHUTPAT CTOKY OacelHOBOTO paioHy
p. Biciu, cranous 1115,5 MBt1ron/pik;

® MaKCHMaJbHE 3HaYEeHHsSI 00CATY BHPOOHHIIT-
Ba enektpoeneprii manow ['EC 3a po3paxyHKOBOro
BapianTy, 3rimHo (1), ans Oaceiiny p. Bicnu crano-
Bwio 1200,2 MBr-roa/pik, 1110 BiAmoBigae ooOcsary
BUPOOHUIITBA ENEKTPOCHEPrii, BU3HAUYECHOTO 3a Mi-
HIMaJbHHUX 3HA4YEeHb KOE(IIIEHTIB Bapiallii Ta acume-
Tpii AaHOTO TiMporpadiyHOro paiony:

leakc . _ .
posp :f(q/—poap’c—poap) _f((:V—m'n’qS'—m'n)’ 4)
1ne Cypin=0,28 6.0.; Cs.1nin=0,67 6.0.

Tomi MakcHMMalibHE 3HAYCHHS MPHUBEICHOI IPO-

JQYKTUBHOCTI JJOPIBHIOE:

Makc
___posp _
Hp max W -
O

as

1200,2
1115,5

=1,08 s.0. (5)

® aHAJOTYHO MiHIMallbHE 3HAYEHHS OO0CsTY
BHpOOHHIITBA enekTpoeHeprii Manow ['EC craHoBu-
1052 MBrTTOn/pIK,

J10 O BigmoBigae o0csTy
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BUPOOHHUIITBA EIEKTPOCHEPTii, BA3HAUYCHOTO 32 MaK-
CUMaJIbHUX 3Ha4YeHb KOe(illieHTIB Bapiallii Ta acH-

MeTpii TaHoTro riiporpadidHoro paiony:

Wuin — f( CV_pogp;CS—pO3p) = f ( q,_m;cs—rmx ) > (6)

posp
e Cypax=054 6.0.; Cs.pux=1,4 6.0.
TakuM 4YMHOM MiHIMaJbHE 3HAYEHHS IMPUBEIC-

HOI IPOYKTUBHOCT1 CTAHOBHUTH:

W 1052
Ilp .. = = =0,946.0. (7)
w..  1115,5

Bcranosieno, 1m0 3a MiHIMaJbHMX 3HAY€Hb KO-
edirieHTa Bapialii 00CIr reHepyBaHHS €ICKTPOCHE-
prii IOCHiPKyBaHUX BapiaHTIB TipOEIEKTPOCTAHIIIT
MEPEBHUIIYE aHAJIOTIYHY BEJIMYMHY 0a30BOr0 BapiaH-
Ty, TOOTO:

Hp (CV-posp; CS—posp) > Hp (CV-6a3; CS—&as)a

Ilp (CV-posp; CS—posp) = ppa =

= max {IIp(Cy.min; Cs.min), HP(CV—min§C_S),
IIp(Cyminy Csmax)}

®)

J¢ IPOAYKTUBHICTh 0a30BOT0 BapiaHTy KOXKHOTO
OKpPEMOro TiaporpadiuHoOro paioHy BiAMOBIIHO
piBHa 1.

AHAJIONYHO y BUMAJKy PO3MIISTY MaKCUMAIbHUX
3HaueHb KoeQillieHTa Bapiallil CHOCTepIraeThcs 3HH-

YKEHHSI ITPOYKTUBHOCTI BiIHOCHO 0a30BOT0 BapiaHTy:

52
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IIp (CV-poxp; CS—poxp) <IIp (Cyas; Cs.6as)s
IIp (Crposps Csposp) = Ipyin = )
=max{IIp(Cy.max; Cs.min)s IP(Crmar; Cs ),
Ip(Cymars Cs.max) }-

JiiicHo, Hu3bKI 3HaueHHs C) XapaKTepHU3ylTh
PIYKM 31 CTIKUM BOJIOTOKOM, TOMI SIK BHCOKI 3Ha-
yeHHs1 Cy CIIOCTEPIraloThCs MEPEBaKHO y 3aCyIIUIU-
BHX paliOHaX HHU3bKOI 3BOJIOKEeHOCTI. KoedirieHt
Bapiallii piYHOrO CTOKY PidOK YKpaiHH 3MIiHIOEThCS
Bin 0,4 y mMmiBHIYHMX 3BOJIOKEHUX pErioHax Jio
0,9-1,0 na miBHi kpainm [12].

3a pesynpTaTaMHM TOMNEPETHIX PO3PaXyHKOBHX
JOCITIDKEHh BCTAHOBJICHO Jialma30HU 3MIHU IMPHUBE-
JIeHOT TMPOAYKTHBHOCTI PO3MIISIHYTHX Tifporpadiu-
HUX paiioHiB. BigxuieHHs rpaHHYHHUX 3HAYECHB MPO-
JOYKTUBHOCTI BiJl 3Ha4YeHHs 0a30BOro BapiaHTy CTa-
HOBUTH 5-15%. Ilpore mis OaceliHOBUX paiioHIB
Hwuxuboro Jlninpa Ta IliBnennoro byry makcuma-
JbHE BIIXHMIICHHS TMPOAYKTHBHOCTI 3poctae 1o 20%
(v BUnanKky [Crposp; Csposp)=[Crimin; Csmin]) Ta@ 35%

([Crposps Csposp)=[Crmars Csmin]) BimmosimHo. Ilpu
aHaJTi31 T1IPOMETCOPOJIOTIYHUX JTaHUX ITUX OaceiHIB
OyNio MPUIHSTO pIillIeHHs] PO BUKIIIOYEHHS 3 T0j1a-
JBIIUX PO3PAXYHKOBHX JOCIIKEHb TiIpOMETE0po-
JIOTIYHHMX TIOCTIB, 3HAYEHHS KOoe]illieHTIB Bapiaril
SKHX HeXapaKTepHi sl JAOCHiIKyBaHOTo OaceliHy.
YTOYHEHO cepelHbO3BaXKEHI 3HAYCHHS KOe(DilieHTIB
Bapiallii Ta acumetpii rigponoriuHux paiioni IliB-
nenHoro byry ta Hwkubeoro [uinpa (nuB. Tabm. 1).

Sx BurumBae 3 Tabn. 1, BUKIIIOYEHHS Hexapak-
TEpHUX TIOCTIB MPAKTHYHO HE BIUIMBAE HA 3HAYCHHS
KoeiIieHTiB. Y TOH e 4Yac MaKCHUMaJIbHE BiIXH-
JICHHSI TPAaHWYHOTO 3HAYEHHS MPOAYKTHBHOCTI BiJ
3HauYeHHS 0a30BOr0 BapiaHTy 3MEHIIYEThCA 3 35 10
17% nnst G6aceiiny IliBnennoro Byry Ta 3 20 1o 11%
st cybbaceitny Hmwkaboro [ninpa.

VY Tabn. 2 y3arajJpbHEHO BUXIJIHI JaHi TapaMeTpiB
PO3IIOJIUTY CTOKY 3 BHECEHHSM TONPABKU Ha BUKIIIO-
yeHHs1 HexapakTtepHux ['T1 paiioni IliBnennoro by-
ry Ta Hwkuboro Jlninpa.

Taommus 1. 3navenns koedinienTiB Bapianii Ta acmmerpii

CepenHbo3BakeHi 3HaueHHs KoedinieHTIB Bapianii Ta acumerpii, BU3Ha4YeHi Ha OCHOBI JaHUX OaraTopiyHuX
CIoCTepesKeHb YCixX riipoMeTeopoIoriYHnX MyHKTiB BUMIpy

BaceiinoBwuii paiion kinpkicts I'TI, mr. C, C B
IMiBnennoro byry 22 0,42 0,82
Hwxaporo [Hinpa 7 0,86 0,87
‘YTouHeHi cepeHbO3BasKeHi 3HaYeHHs koedinieHTiB Bapiauii Ta acuMerpii (3 BUK/IIOYEHHAM HEXapAKTEPHUX NYHKTIB)

BaceiinoBwuii paiioH kinekicTs I'TI, mr. CV C s
[TiBnennoro byry 20 0,42 0,81
Hwxaporo [Hinpa 6 0,87 2,09

Ta0mmus 2. 3navenns koedinieHTiB Bapianii Ta acumerpii Mamx pivok YKkpainn

Baceiin, cy6gaceiin I, C_V C_S T I00T S IIpoxyKTHBHICTB,

T CV Cs B.O.

1. Bicna (3axiznuii Byr ta Can) 7 0,42 0,88 0,28 - 0,54 0,67 - 1,4 0,94 - 1,08

II. JQynaii:

1. Tuca 4 0,30 0,21 0,24 -0,5 0-1,1 0,90 - 1,03

2. Ilpyr i Ciper 6 0,38 1,04 0,31-0,69 0,8-1,67 0,85-1,04

3. Hwxniii ynaii - - - - - -

[I. Juicrep 26 0,33 0,68 0,21 - 0,45 0,3-1,73 0,94 - 1,04

IV. IliBnennnii byr 20 0,42 0,81 0,36 - 0,75 0,4-1,72 0,83 - 1,04

V. [uinpo:

4. ITpun’are 22 0,47 1,18 0,24 - 0,72 0,55 -2,00 0,88 - 1,11

5. lecna 4 0,33 0,89 0,31-0,45 0,87 -1,53 0,94 - 1,01

6. Cepenniit IHinpo 27 0,49 1,02 0,34 - 0,66 0,5-1,63 0,91 - 1,08

7. Huxwiii [{ainpo 6 0,87 2,09 0,69 - 0,93 1,28 -2,4 0,93 - 1,11
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Baceiin, cyo0aceiin l:“rT[’ C_V C_S CVIllanason 3M1H2S Hpony];].‘(l;l.BHlCTb,
VI. Piuku [Tpuyopromop’st - - - -
VII. Hon:
8. CiBepcokuit JliHelps 9 0,45 0,95 0,28 - 0,71 0,1-1,7 0,86 - 1,10
9. Huxwiit Jlon - - - - - -
VIII. Piuku ITpua3zos’s 0,55 1,03 0,48 - 0,72 0,64 - 1,66 0,90 - 1,04
IX. Piuku Kpumy 12 0,42 0,74 0,32-0,72 0-1,58 0,85 - 1,06

[puiinsaTo, 1O TiIpPOSHEPreTHYHI pPO3paxyHKH
JOCITI/DKYBAHOTO CTBOPY BOJIOTOKY BHUKOHYIOTHCS 3
BUKOPUCTaHHSIM CEpeTHbO3BAKEHUX 3HAYCHb Koedi-
LIEHTIB Bapialii Ta acuMeTpii BiIMOBIAHOTO TiapOr-
padiyHoro paiony. | nmpu npoBeaeHHI PO3PaXyHKIB
MUTaHHSA MOXJIMBOTO 3HW)KEHHS MPOJYKTUBHOCTI
noTpedye 000B’A3KOBOr0 po3riisiay. bysiau BCTaHOB-
JIeH1 3HaYeHHSI MaKCHMaJIbHOTO 3HW)KECHHS MPOIYK-
TUBHOCTI TiJPOENEKTPOCTaHIIl i KOXHOTO 3
12-Tn GaceliHOBUX paiioHIB MajHMx pidoK YKpaiHu,
SKi B IJIOMY He nepeBuinyoTh 15% (muB. puc. 1).
ToOro (akTHuHUN 0OCSIT BUPOOHHUIITBA €ICKTPOE-
Heprii manoto EC mMoxe OyTH MeHIIUM He OiIbII
HiX Ha 15% o4ikyBaHOro 0OCATY BUPOOITKY €JIEKT-
poeHeprii, BUBHAYEHOT0 3a OCEepeIHEHUX Koedilie-
HTIB PO3MOILITY CTOKY.

BucHoBku. BukoHaHO OIIHKY BIUIMBY Iapame-
TPIB PO3MOINYy PIYHOTO CTOKY BOJM MAJIUX PIYOK
VYkpainu, 30kpema 3HaueHb KoedillieHTiB Bapiallii Ta
acWMeTpii, Ha BHU3HAYEHHS TiJPOCHEPreTUYHUX Xa-
pakrepuctuk Manoi ['EC. BigmiueHO 3HMIKEHHS
MPOMYKTUBHOCTI CTaHIil y 3B’S3Ky 3 BiJJMIHHICTIO
(aKTHYHUX TiAPOJOTIYHUX YMOB JOCIHIPKYBaHOTO
CTBOpY CTaHIIIl BiJl OCEPEIHEHHUX MapaMeTpiB CTOKY.
HeoOximHO0 1 AOCTaTHBOK BHSBIISETHCS 1H(pOpMa-
1is II0JI0 BUTPAT CTOKY cTBOpY Maoi ['EC. Bcrano-
BJICHO JIialla30HU 3MIHHM MPUBEICHOI TPOAYKTHBHOC-
Ti Manoi 'EC ans 12-tu rimporpadivyamx paiioHiB
teputopii Ykpainu Bin 11% mo 17%.
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M.P.UGparumoBa (MHCTHTYT BO300OHOBISIEMOI 3HEPTETHKU
HAH VYxkpaunsl, Kues)

OHepPreTHYeCKMii acleKT peryJdpoBaHus MOIHOCTH MAaJoi
I'SC no BoAOTOKY peKH NpH Pa3IMYHBIX THIPOreoJornyec-
KHX IIapaMeTpax CToKa

Onpeoenenvl Konuuecmeentvle 3HAYEHUS BO3MONCHO20 CHUICE-
Hust npoussooumenvrocmu manou I'2C npu npumenenuu ycpeo-
HEHHbIX Napamempog pacnpeoenenus cmoka 600l pex. buobn.
20, mabn. 2, puc. 3.

Kniouesvie cnosa: obecneuennocms, xodghuyuenm eapuayuu,
KO uyuenm acummempuu, Maias 2uopoINeKmpoCmaHyus.,

npou360()umeﬂ bHOCMb, cpet)HeweemeHHoe 3Ha4eHue.

Ibragimova M. (Institute of Renewable Energy, NAS of
Ukraine, Kyiv)

Energy aspect of capacity control of small hydropower plant
by a water flow in accordance to various hydrological para-
meters

There has been determined possible loss of productivity of small
hydropower plant in terms of using the averaged distribution
parameters of water flow References 20, tables 2, figures 3.
Keywords: availability, coefficient of variation, coefficient of
skewness, small hydropower plant, productivity, weighted
average.

SYNOPSES

Current issues of effective power systems management,
the determination of the best ways to use equipment as part
of the system and its energy efficient modes are becoming
increasingly important. Rising interest in mode of capacity
control of small hydropower plant by a water flow is caused
primarily by energy efficiency and environmental friendli-
ness of this mode. Numerous theoretical and applied re-
searches are implemented nowadays.

It’s necessary to identify the importance of exploring
the energy aspect of capacity control of small hydropower
plant by a water flow that hadn’t previously been considered
in detail. It has been used probabilistic methods to take ac-
count of water availability of the river and environmental
limitations on water use for power production, determining
energy parameters and evaluating the effectiveness of small
hydropower plants. The Krytskyy-Menkel three-parameter
probability distribution of water flow is widely applied to
hydropower calculations and recommended by state stan-
dards. The distribution requires a statistics on coefficients of
variation and skewness values, as well as discharge rate. Due
to the paucity or even lack of hydrometeorological data it
was proposed to use the weighted average coefficients of
variation and skewness, defined by spatial averaging of prob-
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ability distribution parameters based on the existing hydro-
meteorological information. The averages have been made
for territories defined in accordance to the hydrographic river
basin type scheme.

It has been estimated the influence of distribution para-
meters of annual streamflows for small rivers of Ukraine on the
evaluation of hydropower characteristics of small hydropower
plants. It was observed a slight loss of productivity of the
station due to the difference between the actual hydrological

conditions of the investigated water balance station and weighted
average parameters. The ranges of productivity change in small
hydropower plant have been determined. The probable loss of
productivity can amount to: 6% — the basins of the Vistula, the
Dniester, the Desna; 7% — the basin of the Lower Dnieper; 9% —
the basin of the Middle Dnieper; 10% — the basin of the Tisa and
Azov area; 12% — the basin of the Prypyat; 14% — the basin of the
Seversky Donets; 15% — the basin of the Prut and Crimea area;
17% — the basin of the Southern Bug.
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