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HCIIOJb30BAHHE CBOBOJHOM MOIIHOCTH CJIAHITEBBIX
SJEKTPOCTAHIINN 3SHEPTOCHUCTEMBI 3CTOHCKOH CCP
BO BPEMd 1TPOBAJIOB HATPY3KH

B mocinemuune rombl 3a cyeT pe3koro yBeaumdeHus gosu AIC cTpyKTypa
reHepUPYIOIINX MOIIHOCTEH B 00beAUHEHHOH 3JIEKTPOSHEPTeTHUYECKOIl CHUC-
Teme CeBepo-3amaza CCCP (093C Cesepo-3amajza) 3HAYHTEJIHHO H3MEHU-
nack. IloceACcTBUA TOTO OKa3aKMCh BeCbMa HEOJATONPUATHBIMHU JJIsI TOII-
JIuBHO-3HepreTudyeckoro komiyekca (TOK) Scronckoit CCP: Bo-nmepBHIX,
CHUBHMJIOCH YHCJIO YaCOB MCIIOJIE30BAHUA YCTAHOBJIEHHON MOIIHOCTH 3CTOH-
CKHUX CJIAHIEBBIX 3JIEKTPOCTAHIIMI, M B CBA3H C STUM yXYAIUIMIHCH HUX
TeXHUKO-3KOHOMHUYECKUe II0Ka3aTesid, BO-BTOPHIX, BCJIEACTBHE yMEHbIIIe-
HUSI BRIPAOOTKHU 3JIEKTPOSHEPTUM HA CJHAAHIEBHIX 5JIEKTPOCTAHIIUAX yMEHb-
IINJIOCHh HCIOJIb30BaHUE 3CTOHCKUX AOPOrOCTOAIIMX CJIAHIEB, COKPATUIACH
ux pobbiua, YXYALIUIACE TEXHUKO-BKOHOMUYECKHe IOKa3aTe i ClaHLe/o-
OBIBAIOIIUX IIPEAIPUSATHIA.

AHanu3 mokasaj, 4To B ycaoBuax IcroHckoir CCP ommM U3 BO3MOXK-
HBIX IIyTeli WMCIIPaBJIEHUSA CO3LABIIETOCs IIOJIOMKEHUS SABJSAETCH HOIIOJIHHU-
TeJIbHasA BEIPAOOTKA 3JIEKTPOYHEPIUH B YACHI IIPOBAJIOB I'PaMKOB HATPY3-
KU Ha CJAHIEBBIX 3JIEKTPOCTAHIIMAX (IIpu 0e3yCI0OBHOM COGJIIONEHUM CHC-
- TeMHOT'0 ZUCIIeTYePCKOro rpaduKa, To eCTh IPKU YYACTUH B PeryJIupPOBaHUHU
Harpy3ku 0939C Ceepo-3amazia) ¥ HCIOJL30BAHHE 3TOM 3JIEKTPOSHEPTHU
LISl TIOKPBITUS YacTHU NMOTpebHOoCTH pecny6uuku B Temye. Co3zmaHue Takou
CHCTEMBI IIOTPEeOUTEsIeH-PeryasTOPOB MO3BOJIUT HE TOJIBKO OCIabuTh Iepe-
YyCJIeHHbIe HETaTUBHEIE MOMEHTHI B PA3BUTUM 3JIEKTPOSHEPTeTUKHU U CJIaH-
Ieno0bluu pecnyOauKu®, HO U OyJeT cmocoO0CTBOBATH 9KOHOMHU TPYAOBBIX
PECYPCOB U Ae(DUIUTHBIX BHEICOKOKAUYECTBEHHBLIX TOILJIMB.

B WHcTuryTe TepModusuru u anexkTpodusuku AH I9CCP (UTO9P AH
9CCP) pa3paboTaH MeTOJ OI}eHKM TeXHHYECKHX BO3MOJYKHOCTEHl U DKOHO-
MU4eCKOH 3((PeKTHBHOCTH HCIOJIb30BaHUsA CBOGOJHON MOLIHOCTH 3HEPro-
CHCTeMbI BO BpeMs IIPOBAJIOB HATPY3KM JIJIS JONOJHHUTENLHOI BHIPAGOTKU
BJIEKTPOPHEPTUU B LEJIAX 3JIEKTPU(MUKALMK TEIJIOBEIX IIpolieccoB. MeTon
0asupyeTcs Ha HCIOJH30BAHUM DPEXMMHO-95KOHOMUYECKHX XapaKTePUCTUK
(P3X) sHepreTnuyeckoii CHCTEMEI.

9T XapaKTePUCTUKU IIPEACTABJIAIOT 3aBHCHMOCTH H3MEHEHUS yIeJb-
HBIX NIPUBEJEHHBIX 3aTpaT Ha IIPOU3BOJCTBO, Iepefady U paclpefesieHue
3JIEKTPOSHEPTUU Z OT BEJIWYUHEI JOMOJHHUTEJNbHO HCIIOJIB3YEMON BO BpPeMs
MPOBAJIOB HATPY3KH CBOOOAHON MomiHOoCTH dHeprocuctembl P’. IlocTpoeHue
XapaKTEePUCTHK 0asupyeTcss Ha MCCJIEJOBAHHWU. BIUSHUA DPEXUMHBIX (hak-
TOPOB Ha TEXHUKO-d9KOHOMHUYECKHE II0Ka3aTesJd (PyHKIMOHUPOBAHUA KaK
OTHEeNbHBIX 3BEeHbEB, TAK U BJIEKTPOCHAGKAIOIlell CHCTeMBl B IIeJIOM.
B kauecTBe TaKMX IIOKasaTesieili paccMaTPUBAIOTCA eLUHOBPEMEHHBIE
(ocHOBHBIE (DOHABI 3BEHBEB DHEPrOCUCTEMBI, (OHJIOEMKOCTH BJEKTPO-
cHaOXeHUA) U DKCIJIyaTallMOHHBIE 3aTPAThl (€KEerogHble U3JNEPIKKU U Ce-

* Jlaxe ecau OyxyT HalifieHBl ApPyTue IIYyTH BeIpaBHUBAHUA ciokuBlierocs B TOK DcrToHCKOM
CCP monokeHus, Co3LaHUe CUCTEMBI IOTpebuTeseii-peryasaTopoB ONpPaBAAHO IJs peryJaupo-
BaHusa 099C Cesepo-3amaza.
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0eCTOMMOCTh 3JIeKTPOCHAOKeHuA). [l OeHKH OOIyCTUMBEIX HAPOLHOXO-
3ANUCTBEHHBIX 3aTPAT HA JOIOJHUTENIbHYIO BEIPAOOTKY 3JIEKTPOSHEPTUU KC-
MOJIL3YIOTCS IIOKA3aTeJIM 3aMBIKAMOIIUX 3aTPAT HA TOIJIMBO U JHEPTHUIO.
s nocrpoeHus POX ynaenbHbIe MPHUBELEHHBIE 3aTPATHl HA 3JIEKTPOCHAO-
JKeHUe OLleHMBAIOTCs JuddepeHIIUPOBAHHO 110 Ce30HAM Iroja W JJIA XapakK-
TepPHBIX CYTOK. OCOGEHHOCTH PEXKMMOB 3JIEKTPOCHAOMKEeHUs B IIePBOM CJIV-
Yyae XapaKTepU3YIOTCA I'OJLOBBIM UYMCJIOM UYACOB HCIIOJIB30BAHUSA MaKCHUMY-
Ma HArpy3Kd h u Koa(urneHTOM, MOKa3bIBAIOIIUM U3MEHEHUS CYTOYHBIX
00'b€MOB IIPOMBBOAMMOI M IepPefaBaeMOM 3JIEKTPOIHEPIHU OTHOCUTEJHLHO
CPeLHEroZ0BOro MoKazaTesis ks, a BO BTOPOM — K03(h@GUIIMEeHTaMHU Hepas-
HOMEPHOCTH (. W 3allOJTHEHHsI Y CYTOYHOro rpaduxa HarpyskKu, a TaKiKe
koahduUIIMeHTOM 3arpy3KH 3JIeKTpocHabKaromero obopyaosauusa k.

BenuuunHa cBOOOAHOII MOIIHOCTH, MCIIOJIB3YEMOI BO BHENMHKOBOE BPEMS
IJis [OIOJIHUTEJNbHOM BBIPAOOTKM HJIM Iepefadd 3JIeKTposHepruu AP,
olnpefiesigeTca MPU IMOMOIILY BBLIPAKEeHUS

AP;=P.k; (1—ay), (1)
Irfie UHAEKCHL ' U C COOTBETCTBYIOT 3B€HY DHEPrOCHCTEeMbI M paccMaTpuBae-
MBIM CYTKaM rojga, P, — yCTaHOBJIEHHasi MOIIHOCTb O0OpPYZOBAaHUS COOT-

BETCTBYIOILEr0 3BeHA DHEPTOCHUCTEMEI.

O06beM BHENMMKOBOH BJIEKTPOSHEPIHU, KOTODPHIM MOYKHO KOIOJJHUTEIHHO
BEIPA0OTATh M IepelaTh B TeueHHE CYTOK 3a CUYeT HuCIoJib3oBaHusA AP;
ompeJesiseTcs cleAyomuM o6pasom:

AD7=24AP; (1—v5) [ (1—a). (2)

BesnuuHa yJenbHBIX IPUBEAEHHBIX 3aTPAT HA 3JIEKTPOCHAGKeHue B BbI-
POBHEHHOM DE)XUMe I OIIPeessieTcs Kak

P, +AP,, . , 9+A3:

P
R EHAKrn+Ur (grP— + ng)
r
Zn— Z o (3)
r=1 9+A93, -
rge n=1,N — paccMaTpuBaeMble BapPHUAHTHEl HCIIOJH30BAHUA CBOGOAHOM
MOIIIHOCTH 3HEPrOCHCTEMEI, '—1,R — 3BeHbs 3JIEKTPOCHAOKAIOIIeH CucC-
Tembl, Ep — KoadburueHT 3 HEeKTUBHOCTHI KaIluTaJIOBJIOKEHUI,
9 — TrozoBOi 00'beM 3JIEKTPOSHEPTHH B HadyaJIbHOM pexume, U, — exe-

rofHble M3JePyKKU Ha DJIEKTPOCHAOXKeHUe B Ha4aJIbHOM pexxkume, AP,, —
JOIIOJTHUTEJIbHO MCIIOJIb3yeMasi IPONYyCKHAas CIIOCOOHOCTL 3JIeKTPOCHA0-
wampoimei cetu, AK,, — Heo6GXOZUMBIE KAMUTAJOBJOMKEHHA B CHCTEMY
BJIEKTPOCHAOMKEeHUs MAJIA MCIoJb30BaHuUA AP,,, AD, — IONOJTHUTEILHBIE
00beMbl BHEIIMKOBOI BJIEKTPOSHEPIUH, IepeJaBaeMble IOTPeOUTEIAM-pery-
nATopaM, g5, g — YCJIOBHO-TIOCTOSHHAS M YCJIOBHO-IIEPEMEHHAS COCTAB-
JAIOIIYe eXerofHBIX U3JEePXKeK Ha DJIEKTPOCHAOKeHHe B OTHOCHUTEeJIbHBIX
eIUHUIaX.

Bripaxenusa (1)—(3) ABIAOTCS OCHOBHBEIMH IpU IocTpoeHmu PIX oT-
AeJIbHBIX 3BeHbeB CHCTEMBI BJIEKTPOCHAOKeHus B IieJIoM. AJITOPUTM pacue-
Ta mokaszaTeseit POX mpexcraBiieH Ha puc. 1.

B xauecTBe mOTpebHTENEH-PEryISTOPOB HArPY3KH SHEPrOCHCTEMBI JcC-
rToHcKkoii CCP paccMaTpHBAIOTCA CHCTEMEBI AKKYyMYJIAIMOHHOTO BJIEKTDO-
TeIJIOCHAOKeHUs NMPEeMMYIIECTBEHHO B CEeJIbCKOH MecTHOCTH. MaKcHMAaJIb-
Hble HaTrPy3KH CHCTEM TeIJIOCHAOKeHHsI BO BPeMEHM IPaKTHUYeCKU COBIIA-
JaloT II0 BpeMeHM C MaKCHMyMOM Harpy3KH SHEpProcHCTeMbl. IloaToMy
BO3MOXXHOCTU JOIIOJHUTENbHOM BHIPAOOTKU, mepefauyd ¥ MCIIOJIb30BaHUSA
BHEIIMKOBOI 9JIEKTPOSHEPIHM OIPEAENSIOTCA IO CYTKaAM MaKCHUMAaJbHOTO
9JIEKTPOIIOTPEOIeHU .

-
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Hcxoxnas HHd)OpMBL{HHZ TEXHHYECKHe, PeXKMMHbIe U 3KOHOMHYECKUue
IIOKa3aTeJH anewrpocnaﬁxcalomei«i CHCTEeMBI U €€ OT/AeJbHbIX 3BEHBEB

Onpenenenne TeXHWYECKHX BOZMOYKHOCTEMN
BBIpabOTKM M Ilepefadyy BHEIMKOBOM 3JE€KTPOIHEPIHH

DopMHUpPOBaHHE BO3MOXKHBIX BAPDHAHTOB BhIPaOOTKM M NIepenaydu
‘BHETIMKOBOM 3JIeKTPosHepruu n=1,N 3a CueT HCHOJIb3DBAHUA
cBOOOAHOM MOLIHOCTH 3HeprocucTeMsl AP, u ompezeseHue
COOTBETCTBYIOLIHX PEXHUMHBLIX M TeXHHYECKHX NOKasaTesei

OnpepesieHre HEOOXOAUMOI0 YCHJIEHUSA
IIPOIYyCKHOM cmocobHocTH ceTu AP,
KaNUTAJIOBJIOXKEeHUH Ha ycuyeHue AK,,

!

Omnpepnesnenue yAeJbHEIX NMPUBEJEHHBIX 3aTPaT
Ha 2JIEKTPOCHAaGKeHHe 0 BBEHBAM CHCTEMBI 2,

Her
r=r+1 [
aa

Omnpenesnenne yjaeqbHBIX IPUBENEHHBIX 3aTPaT
HA BJIEKTPORHEPTHIO 2, U HeOGXOXMMBIX
KaluTaJO0BJI0XKeHUI B cucTeMy aJeRTpocHabxenus AK,

ITeuaTh mMokasaTesei
POXSAP Z5 AR

Aa

l CTON I

Puc. 1

Biok-cxema asnropuTma pacuera mokasareneii PHOX OTZeJIbHBIX
3BEHBEB U BJIEKTPOCHAGKAIONUIEH ceTH B ILIEJIOM
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BesnuuHa yAenbHBIX MPUBEIAEHHBIX 3aTPAT HA BHEMUKOBYIO B3JEKTPO-
5HEPruio, BEIpabaTHIBAEMYIO 3a CUET MCII0JIL30BAHUS APn, PacCCUYUTHIBAETCS
cIeAyIOIUM 00pasom:

Zon v=(2: (9+AB,)—29) / AD,, i

rie 2, 2. — YHAeJbHBIe 3aTpaThl Ha 3JIEKTPOCHAOXKeHWe B HAYaJILHOM U
BBEIDOBHEHHOM DpeXXKHMaX.

Ha ocHoBe paspa6otanHoii B UTO® AH 3CCP merozuku ObIIu IIOCTpPOE-
Hel PO9X cucTeMBI CEJIBCKOro 3JIeKTpocHabkeHus IcroHckoit CCP. Ilpu
5TOM OBIJIM OLl€HEHBI BO3MOYKHOCTH WCIIOJIb30BAHUSA CBOGOLHON MOIIHOCTH
CJIAHIIEBBIX JJIEKTPOCTAHIIMM BO BpeMs cyTouHBIX (Z’=1800 4) u TOJBKO
HOYHBIX IIpoBaJioB Harpysku (h'=1000 u) [1]. Jarusie POX mpexcrasie-
HBEI Ha puc. 2. ’

IIo monyuyennsiM POX ¢ ucnonbp3oBaHHEM BEIpakeHus (4) Oblam Io-
CTPOEHBI KPHBbIE, XapaKTePU3YMIUe 3aBUCUMOCTL yAeJbHBIX IIPUBEIEH-
HBIX 3aTpaT HAa BHEIHMKOBYIO 3JIEKTPOSHEPTHUIO OT O00BEMOB M DPEKUMOB
ee IPOM3BOJCTBa W Ilepefayu (puc. 3).
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Puc. 2 Puc. 3
Pe)XUMHO-9KOHOMUUYECKHE XapakK- 3aBUCUMOCTH M3MEHEHUS yIelb-
TePUCTHKU CUCTEMBI 3JIEKTPOCHAO0- HBIX IPUBEJEHHBIX 3aTpPaT Ha BHE-
JKEHUs CeJBCKHX paloHOB OCTOH- MHUKOBYIO 3JIEKTPOSHEPTHUIO, AOCTAB-
ckoit CCP mpu umcmosib3oBaHuu P’ JIgeMyI0 B CeIbCKHE paWOHBI, OT
BO BpeMs CyTOuYHBIX (I) u HOY- 06eMoB ee BeipaboTKu. O6Go3Haue-
HBIX (2) mpoBajioB HATrPy3KU DHeP- HUs Te ’Ke, YTO U Ha puc. 2.
TOCHUCTEMBI :

OneHka 3((eKTUBHOCTH IIPOM3BOACTBA U Ilepeflayul [JOIOJHUTEIHHOH
BJIEKTPOSHEPTUM MTOKa3aJjia, YTO AJIS 3JIEKTPOIHEPreTHYEeCKOH CHUCTEMBI DKO-
HOMMWYECKH OIIPaBAAHO KCIIOJIL30BaHHE CBOOOJLHOI MONTHOCTH CJIAaHIEBBIX
siaexTpocTanimii mo 800 MBr. HapoaHoxossiicTBeHHas 3(pdeKTHBHOCTH
HCIIOJIb30BAHNSA JOMOJHUTEILHON 3JIEKTPOSHEPTUU OIIpefiesigeTcss IPU CO-
MOCTaBJEHUHU 3aTPAT HA aKKyMYJIAUOHHOE 3JIEKTPOTEIJIOCHAGKeHUe ¢ ero
aJbTepHATHBHBIMU BapuaHTamu [2]. Takoe comocTaBiieHHe IIOKa3aJjo, YTO
B Oamaxaiimmue roasl auasi ActoHckoit CCP onmpaBIaHO U BO3SMOYKHO HMCIIOJb-
30BaHHe Ha Ilenu TemocHabGxenus o 500 MBT cB0oOGOAHOIN MOIIIHOCTH
CJIaHIIEBBIX B3JIEKTPOCTAHIINMA.

BeiBoaBI

1. AmeroTcss BO3MOYKHOCTH ITOBBINIEHUSI 3 (HEKTUBHOCTH U VJIYUIIEHUS pe-
JKHUMOB pPabOThI 3CTOHCKUX CJIAHIIEBHIX BJIEKTPOCTAHIIWI 3a CUET KCIIOJIb30-
BaHMS BHEIMKOBOH (IIpeiXJe BCEro HOYHOI) BJEKTPOSHEPTUU MAJIS TeIJIo-
cHabKeHHus IOTPeduTeNe-peryJisiTopoB.
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2. DKOHOMUYECKH OIpPaBJAaHHBIA 00BEeM IOIOJHHUTEJIHLHOTO IIPOM3BOACTBA
9JIEKTPOPHEPIMH Ha CJAHLEBBIX 3JIEKTPOCTAHLIMAX omnpefenserca PIX
BJIEKTPOCHAGKAaIOIell CHCTEMEl, a TaKyKe COOTHOIIeHHeM 3aTpaT Ha aKKy-
MYJISIMOHHOE 3JIeKTPOTEeIJIOCHAaOXKeHre U Ha aJibTepHATHBHBIE BapHAHTHI
TenjgocHaGxeHus B ycaoBusix IdctoHckoii CCP.

3. B Gauskalinmme rofbl BOBMOXXHO U SKOHOMHYECKHU ONpPaBJAHO HCIIOJb30-
panue 1o 500 MBT cB0GOJHON MOIIHOCTHA SCTOHCKHX 3JE€KTPOCTAHIUH JJIs
IOTIOJTHUTEIbHON BHEIPAGOTKM BJIEKTPOSHEPTHM Ha IIeJM TeIJIOCHAOKeHUS
cenbcKuX moTpeburtesneit dcrouckoi CCP.
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Kh. Z. BARABANER, F. G. KOVARSKAYA

UTILIZATION OF FREE CAPACITY

OF OIL SHALE FUELLED POWER STATIONS
OF THE POWER GRID OF THE ESTONIAN SSR
DURING LOAD GAPS

Possibilities are considered of increasing the efficiency and improving operating
and technological conditions of oil shale fuelled power stations in the Estonian
SSR on account of utilizing free capacity of the power grid during load gaps,
especially on account of utilizing nighttime off-peak load. The paper describes
a method of estimating technological possibilities and economic efficiency of.
utilizing free capacity of the power system to electrify heat processes. The
method is based on the use of operating and economic characteristics of indivi-
dual links and the :ntire heat-supply system.

A profitable capacity of additional electricity generation at power stations
is determined by the operating and economic characteristics of the power-supply
system and by the ratio of accumulation power-and-heat supply costs to those
of alternate heat supply in the Estonian SSR. As consumers-regulators, heat
storage systems of the heat supply of rural districts of the Estonian SSR
are considered. In the next few years it will be possible and profitable to
use an up to 500 Mw capacity at Estonian power stations to provide heat
for rural consumers of the Estonian SSR.

Academy of Scierices of the Estorian SSR,

Institute of Electrophysics and Thermophysics
Tallinr

81



