HU3BECTHS .
TOMCKOTQ OPIAEHA OKTSBPbCKOVM PEBOJIIOLIMH
U OPJAEHA TPYJIOBOro KPACHOI'O 3HAMEHH
TTOJIMTEXHUUECKOI'O MHCTUTYTA um. C. M. KPOBA

Tom 283 1974

OETPAIALLHA TPALULHOHHOTO AAPOTYPBUHHOTO LHKJIA —
OCHOBHAS TEHAEHUMSI PA3BUTHA MHPOBOM SHEPIETHKH

C. B. NNOJIOXXHUN
(TpexcrabieHa HayYHbIM ceMHHApoM Kadenpsl TIY)

Pa3BHTHe COBpPEeMEHHOMH HepreTHkH 6asupyeTcsi Ha HCIOJb30BaHHH Tpa-
JULKOHHOro napocumosoro uukiaa I u 11 oBaacreit: TPajAHUHMOHHOrO LHKAA
I o6macTd B yCTAHOBKAX C OPraHHYECKHUM TOMJIHBOM He60bIIONH MOULHOCTH,
B MaHeBPEHHBIX 3Hepro6/ioKax H B MOIIHBIX 6a30BHIX ASC; TpaAHLHOHHOIO
uukja I 063aCTH B MOHIHBIX GJOYHBIX 0a30BBIX TAC CB u CKI. Ilapo-
Typ6unnpie TAC ¢ TpaauuuoHHbIM WHKAOM I 06aacTd 0 CBEPXBBLICOKMX I1a-
paMeTpoB napa 06/ajlaloT HH3KOH TeN/IOBOi 3KOHOMHUYHOCTDIO, BBICOKMMH
PaCUeTHLIMU 3aTPAaTaMH Ha [IPOU3BOACTBO 3JIEKTPHUECKOH 3HEPIUH, HO HMEIOT
HPOCTOE SHEpreTHUeCKoe 06OPYAOBAaHHE H BHICOKYIO MaHEBPEHHOCTb, XOPOIIO
oTBeuaioT TPeGOBAHHAM ITEPEMEHHOTO pexXuMa paGoThi IHEPrOCHCTEM. [Tapo-
typ6unusie TOC ¢ TpaaMUHOHHLIM LHKJIOM 11 o6aactn 064aJal0T BHICOKOH
TeII0BON SKOHOMHUHOCTbIO B 6a30BOM pEXHMe M HH3KHMM pacueTHHIMH
3aTpaTaMi, CJIOKHBIM 3HEPTCTHUECKHM 060pYAOBAaHUEM, SABJAIOTCS HEMAHER-
DEHHBIMH H He COOTBETCTBYIOT YCJOBHAM DaboTH 93C B nepeMeHHOH 4acTu
rpauKOB HarpyskH.

Pa3BuTHE 3HEPTeTHKH B NPOLIJIOM, Ha COBPEMCHHOM 3Taile H B NepCrieK-
TUBE BCELeNO OnpeaensieTcsi 0GbeKTUBHBIMH CBOHCTBAMH H 3aKOHOMEPHOCTH-
MH TpaauumonHoro uukna I n Il obsactn, pacKpHTHe H HCCIELOBAHHE KO-
TOpLIX TIOABOAUT TEOPETHUECKYI0 6a3y TEXHHYECKOro mporpecca B dHepreTH-
Ke, MO3BOJSET NPABHJALHO OLEHHTb COBPEMEHHOE COCTOSIHHE H MNEPCHEKTHBLI
passutisi 6n0uHbIX TIC, BCKPBITH IPHUHHBL omn6oUYHBIX pelleH’H W NPOTHO-
3HPOBAHHSI B 3HEPreTHKE, Jerpajaliio TPajHIHOHHOTO LHKJIA [ obaactu B
npouuiom ¥ II oGnactu B mepcneKTHBE. Pa3BuTtHe 3HEpPreTHKH Ha BCeX 3Ta-
nax, oCoGeHHO ¢ TpaaHUHOHHBIM uukjaoM II o6macTH, XapakTepH3yeTca SABHO
BbIPaXKEeHHBIM 3MIHPH3MOM, 6e3 rayOOKHX TeOPETHUYECKHX OCHOB B PASBUTHH
TPaLHIHOHHOTO LHKJIA, 3HAHHS OOBEKTHBHDBIX 3aKOHOMEPHOCTEH €ero pasBH-
THUS.

SMNMPU3M B Pa3BUTHH 3HEPreTHKH BbIPAaXKaeTcs B JONyLIeHAH omubou-
HBIX TEXHHUECKHX pemleHH#l B CTpouTedbcTBe Gjounbix TOC, B HeoGocHOBAH-
HEIX TIPOTHO3aX TEXHHUECKOTO TpOrpecca B 3HEpPreTHKe B MPOLIJIOM HA Ha-
crosilliee BpeMa W B HacTosulee BpeMa Ha Oyayuiee. HeBhIsBICHHOCTb MHO-
rux npo6aem B pasputu 6mounpix TIC c TpainunoHHbiM wukiaIoM 1 obaa-
CTH, BHeJpeHHe GJIOKOB ¢ HEONTHMAJbHBIMH H TEXHHYECKH HelpHeMJeMbIMH
HayaJbHBIMH NapaMerTpaMH Tnapa, CTPOUTEJbCTBO TOJbKO 6asoBpix TIC
Ge3 yueTa mepexoja HX B IEPEMEHHYIO YacTh rpaukoB Harpysku IIC Tak-
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e ABJASIOTCS Pe3yJsbTATOM 3MIMPHYECKOr0 MOAXO0/a B PA3BHTHH 3HEpTeTH-
KH. OTHM OOBACHSETCS HenmpelBuJeHHe (HaKTHYECKUX pe3yJbTaTOB OT BHeI-
penns 6104yHbiXx TOC B 3HEPTETHKY TAaKHX, KAK NOBBHILIEHHEe YIEJbHBIX PACXO-
JIOB TOIVIHBA M PACYETHBIX 3aTPAaT Ha MNPOHM3BOJACTBO 3JeKTPO3HEPTHH OT
BHeJIpeHHs W Xopoluero ocpoenusi 6gouHbelXx TOC BMeCTO MX CHUXKEHHsSt OT
BHenpenust Takoi HoBo# TexHuku (CHIA, Anraus).

B 50-x rogax Ha 70-e roAbl NPOrHO3HPOBAJIOCH HCIOAB3OBAHHE MOLIHBIX
TAC na 400—500 ara, 700—750°C ¢ HH3KHM TEODETHUECKHM YJeJbHbIM
PacXoJOM TOMJHBA M BBICOKOH 3((EeKTHBHOCTbIO PA3BHTHS 3HEPrETHKH.
B coorBerctBuu ¢ Takumu nporrozamMu B CIIIA B Hawasne nATHAECSTBIX TO-
JIOB NMPUCTYNH/JH K CTPOHTENbCTBY M 3SKCIIyaTallid MOMHBIX 6J0KOB Ha
NpaKTHICCKH HeAONYCTHMbIE BLICOKMe mapameTpsl mapa no 350 ara, 650°C.
OGDbeKTHBHbIE YCJAOBHS M BO3MOXKHOCTH TpaAHUHOHHOro wukaa II oBaacru
NPHUBEJH K YCTAHOBJEHHIO HA MPaKTHKe NpeleJbHbIX HauaJbHBEIX N1apaMeTpoB
napa M TeMJOBOH 3KOHOMHYHOCTH MOLIHBIX Giounblx TIC Ha 3HAUMTENBHO
Gollee HH3KOM YPOBHe, He npepnimatomem 240 ara, 540—560° C kak TexHH-
YeCKH BBUIOJIHHMMBIX, 3KOHOMHUECKH I1eJiecO0Opa3HbiX W SKCIIYaTalHOHHO
npHeM/IeMOo HafleKHBIX AJs YCJAOBHI paboThl TakhX GJIOKOB B E’)a30130M pe-
JKHMe NPH BLICOKOM YHCJ€ 4acOB HCNOJb30BAHHWS YCTAHOBJIEHHOH MOIIHOCTH.
JanbHelliee pa3BuTHe OGJOKOB TPHBEJNO K yTBEPXKIAEHHIO MHPOBOrO CTaH-
AapTa Ha HadaJbHble Mapamerpsl mapa B 240 ara, 540°C B sHepreTHxe.

JuepreTHkH MHpa 3a nporesiine 15—20 jer y6eAHIHCh B HU3KHX Ipe-
JeJIbHBIX BO3MOXHOCTAX TPAJHUHOHHBIX GJIOKOB B MOBLIIIEHHH TEIJIOBOH
9KOHOMHUHOCTH JaXKe NpPH 0Ga30BbIX YCAOBHAX HX 3KCIuyaTalHd ¥ OKOHYaA-
TeJLHO OTKA3a/JHCh OT MEePBOHAYA/NbHLIX TEXHHUCCKHX pelleHuH W MPOTHO30B
K4K He OTBeYaloIHX peaJbHbLIM BO3MOXKHOCTSIM TpPaAHUHOHHOTO nHkiAa. Pak-
THYECKHE CPOKH OCBOEHHsi 6JIOKOB C TPaZMIMOHHEIM LHKJ0M II obaactn oka-
3aJUCh HeNpPeIBHAEHHO OYeHb BLICOKHMH MJH B0OOIle He y1aJoCh peajn3o-
BaTb MPOCKTHBIX MOKazaTesell 6j0KoB cBepxGapbepHoll (540—560° C) Tem-
nepatypsl mapa.He npelBuienuch Takxke HCKIIOUHTEJNbHO BBICOKAA CTeNEHb
HoBH3Hbl OjokoB CKJI, mMHorue HOBble nMpo6jieMbl H TPYAHOCTH OCBOEHHS
610unbpx T2C, a Takxke HeadpexTuBHass paboTa 6J0KOB B TeueHHE MHOTHK
Jet, GoJipllias aBapUAHOCTL H pacueTHble 3aTPaTbl Ha MMPOHU3BOACTBO 3JEKT-
pHUECKOH 3HepruH. Bo3HHKJIAa HeolpeJesIEeHHOCTb B CPOKAxX OCBOEHHH, B Ha-
JeXHOCTH PaboThl 6J0KOB, B JOCTHKEHHH NPOEKTHBIX NOKa3aTesell ux pado-
Thl. [IpOUCXOAUJI0 HapyllieHHe BCEX PacyeTHbIX, TEOPETHYECKHX H IIJIAaHOBBIX
noxasaTeJell uX paGOTH OT TEXHHUECKOro Nporpecca B 3HepretHke. I1peono-
JeHHE 3TOro TepHoAa OCBOSHHSI H 3KCIAyatauud 6jouHbXx TIC npuHecao
60JbIIoH yllep® PA3BUTHIO 3HEPreTHKH BO MHOTMX CTpaHax mupa. Bee 379
TaKxKe He PacCMaTpHBaJ/JOCh Kak OOBEKTHBHAH 3aKOHOMEPHOCTb Pa3BHTHS
TpaAuUHOHHOTO 1HHuKaa [I ob6macTh.

B mMupoBoH 3HepreTHKe OTCYTCTBYIOT MOHSATHE AEJEHHS TPaHIIHOHHOTO
IIMKJa Ha MepPBYIO 4 BTOPYIO 06/1aCThb, HCCJAEJOBAHHSA CBOHCTB H 3aKOHOMEPHO-
CTeH TPaAHIHOHHOTO LHKJA ¥ HeH30eKHOH Aerpajaluu TpaJAHIMOHHOTO 1IHK-
aa Il obracty B pa3BUTHIX CTPaHax MHpa B OyAyuux sHeprocucremax. Cos-
pPeMEeHHBIM 3TAll PA3BUTUSI MHPOBOH HEPreTHKH XapaKTepuadyeTcs HeoOOCHO-
BAHHOCTbIO IIPOTHO30B DAa3BHUTHS 3HEPTeTHKH OYyAylIero, HeBLISBAEHHOCTBIO
OKOHUaTeJbHOHN Aerpajauuu TpaauuuoHHoro nukjaa Il obractu — Henpepois-
HOCTBIO INOBHILICHHS yAEJbHBIX PAcXOJ0B TOIJIHBA M pacueTHbIX 3arpaT Ha
IIPOU3BOJCTBO 3JeKTpHUeCKOoi 3Heprud B DDC pa3BHUTHIX CTpaHaX MHpa,
CBAI3aHHHEIX ¢ MaccoBbiM Imepexogom TOC B mnepeMeHHYIO 4YacTb HArpyskH
3HEPTOCHCTEM.

Ha npowom arane pasutusa 6aouneix TIC n B HacTosillee BpeMs yiKe
3a/102KeHbl YCJOBHS Hed(P(eKTHBHON paboTel OYAYLIHX 3HEProCcHCTeM 6.1aro-
Japsi CTPOHTEJBCTBY TOJABKO MOLIHBIX OGjouHblx TIC 6GasucHoro pexuma,
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MaCCOBOTO  BHEApEHHs  TaKHX
6/J0KOB, HECOBMECTHMOCTH HX
cBoficTB ¢ TpeOOBaHHSIMH Iepe-
MenHoro pexuma pabortst IIC,
TeXHHUeCKOH HENPHIOJHOCTH H
TeXHHKO-3KOHOMHUECKOH Helese-
c006pa3HOCTH HCNOJAb30BaHNA
6a30BBIX GJIOKOB B TepeMeHHOH
yacTu rpaduKOB HArpysku SHep-
FOCHCTEM, 4 TaKXKe HeoGXOAHMO-
CTH OJHOBPEMEHHOro pa3BUTHSA
¥ BBOAA HEe3KOHOMHUHBIX, HO 60-
Jee JelIeBHIX CIeNHabHBIX IIH-
xopbix M moaynukoseix TIC ¢
ORHOBPEMEHHBIM MEePEBOJIOM oa-
30BBIX OJOKOB B IIepeMeHHYIO
yacTb TpaHuKOB Harpysku 33C.

Jlerpagauus TpaauIHOHHO-
ro uukiaa 11 obaacTu npu Xopo-
mem ocpoennu  Gaouneix TIC
OCOBEHHO HAaTJASAAHO MNpPOSBAALT-
cst 3a mocaeanne 8—10 Jer B
suepreruke CIHA. Ouna BbIpa-
skaeTcsi B HENpepLBHOM IOBbHI-
IeHHW y/AeJbHOTo pacxoiaa TOM-
qusa B DDC CIHA s3a mocaen-
Hee JlecSITHJETHE IO CPaBHEHHIO
C pacxoJOM TOIIKMBA B 1963 to-
ny. ®axThuecKuit yIenbHBIA pac-
xon tomnmBa B CIHIA BO3poc B
1970 rogy 3a 3TOT MEpHOJ Ha
6—7% (puc. 1) B cBA3H C Mac-
COBLIM IepPEXOfOM Ha OJOUHHIE
TAC ¥ XOpOUIHM OCBOCHHEM Ta-
xux GIOKOB. Yie B Gnmxaiei
nepcneKTHBe MOBBIIEHHE YAS/D-
HEIX PacXOfOB TOMJIHBA B SHEP-
retuke CIIA mocTHrHeT MakcH-
MaJbHLIX 3HaueHHH, KOTHa 6J104-
upie TAC MOJHOCTBIO NEPeHIyT B
nepeMeHHylo  4acTb rpaduKoB
HaTpPy3Kd B CBA3U C PasBUTHEM
ATOMHBIX 3JEKTpoCcTaHuui 6a3o-
BOTO Ha3HAUEHHS.

PaGora 6a30BbIX OJOKOB B
NOJIYIINKOBOH H NMUKOBOH YaCTH
rpaMKOB Harpy3Kd 33C pesko
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Puc. 1. IunamMuka TOBLIIEHHA YAEILHOTO
pacxofa TONJMBA B CBA3H C jerpajanyed Tpa-
nunuontoro uukiaa 1T o6gacTH B SHEPreTHKE
CIIA. A — pekopaHbIfl yPOBEHb MHHUMAJBHOTO
pacxoja TOIJIHBA B 3HEPrETHKE CUIA; A, B,
C — HauaJjo Jierpajfaiiy TPajHIHOHHOTO UHK-
ga 11 o6macTh, BO3pacranpe YyAeJbHOTO pac-
X0a TOIJAMBA B cTpaHe, MOHMKEHUE st der-
THBHOCTH HCNOJb30BaHAs GIOUHBIX T2C ¢
yiIyuiIeHHeM HANEXKHOCTH M SKOHOMHMHUHOCTH
pabotsl 6nOKOB B Ga30BOM DPEeKHME, C,
JanbHelinasi ferpajanus TPajHUHOHHOTO IHK-
7a 11 oBnactH B GyQYyIIHX 3HEPrOCHCTEMaX:
I, I’, I — BO3MOKHbE CHTYyallHd DasBHTHA
sueprernkn CLIA Oyaynero no nportosam
TIIV B cBsI3M ¢ Aerpajamueil TPaaHIHOHHOIO
wpkgaa; JI — MakcHManjbHOe PasBUTHE A3C,
3HAUNTEJbHAS MOILHOCTb MaHEeBPCHHBIX T3C
HHSKOll TEMIOBON 3KOHOMHYHOCTH, OGosbiast
goas paGotel GaOUHBIX TAC B nepeMeHHOM
yactd TpaduxoB Harpysku 33C, HeBHICOKHH
unM HOpMaJblLlii peaeps MOIHOCTH B SHEPTO-
cucremax; M7/ — uuskas [nonad A3C B 3Hep-
FOCHCTEMAX, HEBBICOKAA JOJs MHKOBHIX M Ma-
uespemennbix TOC B 33C, Gosbiiue pe3epBb
MOILIHOCTH, MeHee 3HauKTenbHOe DpasymJoTHE-
une rpaguxos Harpysku B 39C; A’,E, F, K—
TIPOTHO3UPYEMBIL yIeAbHBIH pPacxo] TOINHBA
B suepretuke CIIA or mepexona SHEpreTHKA
Ha MOIIHbIE BHICOKOIKOHOMHMYHEIE OJIOKH B oy-
pymux DIC CHIA Ges mpencTasieHus o ne-
?anaunn TPagMIHOHHOTO IHKIA I1 o6nacry,

. B, C — daxtuueckas dKOHOMHUHOCTL 3HEp-
retnxu CIIA oT mepexoma Ha Mollible GIOKHA
CBJI1 u CKJI # XOpOIIETro HX OCBOCHHA, obyc-
JIOBJCHHAS Jerpajfanueil TpagHIHOHHOTO UHKAZ
11 o6nactu; BB’ — npeBnlIeHne (hakTHYECKO-
ro YAenbHOro pacxoja TOmauBa B CIIIA B
1967 romy; CC’ — 10 ®EC B 1969 rony; BE,
CF — npeBbilieHHe YAEJbHOro pacxoja TOILIH-
pa B 1967 u 1969 IT. OTHOCHTEJIbHO MPOTHO3M-
pyeMoro OT BHEJPEHHS GJIOMHBIX TAC B CHIA

MOBBINIAET  yAeJbHHIH PacXOoA
romusa ¢ 330—340 mo 400—420 2/kery4. Yicnonbp3opanue JJs 3TOM LeNH

crnenunasabHbIX NOJYNHKOBbIX napoTyp6unHbIX TIC HIH I'TY npuBoNT K ellle
GoJslee pe3KOMY MOBBIIIEHHIO YIEALHOTO pacxolla TOILIMBA A0 450—500 2/k8TH
(puc. 2). OnHaro pacuerHble 3aTpaThl Ha TIPOH3BOACTBO 5JEKTPUUECKOH
SHepTHH CTEHHANbHBIX MOJYIHKOBBIX TAC u I'TY uMe0T MeHbIIYIO BeJH4YH-
Hy, uem npu pabore Ga3nCHBIX 6JOKOB B NOJYIHKOBOM pexnme (DPHC. 3).
TIpon3BOACTBO IMEKTPHUECKOH SHEPTHH B OCTPOTIHKOBOM DEXHME CBA32HO €



elle Gosee BBICOKHMH YACNbHBIMY pacxonamu Tonausa mnopsinka 550—
600 ¢/ker4. BHenpenne cneumanbHbix MaHneBpeHHbIX TIC HH3KON Tenmnopoit
SKOHOMHYHOCTH OKa3biBaeTcsi GOJCe BHITOAHLIM 110 PAaCUCTHBIM 3aTparawm,
ueM paboTa 6si0KOB 6a3HCHOrO HA3HAYEHHS B IepeMEHHOl YacTH rpadHKoB
Harpyski, Ho, rilaBHOe, TakHe MaHeBpeHHBle TAC HH3KOH TennoBOMN 3KOHO-
MHYHOCTH 00ECMeUYHBAIOT TeXHUUECKOE pemicHHe NpOGJAEMbl NCPEMCHHOTO pe-
KHMa pa6orel IIC BBHAY HCNPHIOAHOCTH GJOUHLIX Gasucubix TAC pas
3THX IleJIel.

B ®PT yxe B Hactosmee BpeMs BbIHYXKA€Hbl OTKA3aThC OT CTPOUTEID-
CrBa mowHbX Oaounbix TAC CKJIl 6asuchoro peXHMa u nepefiTM X Npous-
BOACTBY MaHEBPEHHEIX OJIOKOB Ha MOHHKEHHBIe napaMeTpPhl U HU3KYIO TemJo-
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Puc. 2. MMosbimerne yaeabuoro pacxopa  Puc. 3. IloBbiuenue yieabHbix pacuer-
TONJIHBA ~ SHEPreTHYECKHMH YCTAHOBKA-  HLIX 3aTPaT na NPOH3BOACTBO 3JEKTPH-
MH TIDH NepeXofe TeNNO3HEPreTHKH B YECKOH 3SHEeprHH NpH Nepexoje Temio-
NEPEMEHHYIO YACTb IPaHKOB HATPY3KH  SHEPIrETHKH B MepeMennyio 4acTb rpa-
SHeprocucreM. 1. Uneno uacoB nemoab-  dukos HAaTPY3KH SHePrOCHCTEM.
SOBAHHS ~ YCTAHOBJEHIOW  MOWHOCTH. 1. Yieabuble pacueTupie  3aTpaThl lia
Baoxkn K-200, K-300, K-500 u ['T-750 POH3BOJCTBO  3JEKTPHUECKON 3HEpPrHH,
no panueim COHU CO AH CCCP u Toc- kon/kaT4; 2. Yucao 4acoB HCMOJIBIOBA-
KOMHTETa N0 Hayke u Texuuke npy CM  HuA yCTaHOBAEINIOf MOILHOCTH, 4/e0d.
CCCP [3]. Baokn A®-500 no pamuum Baoku K-200, K-300, K-500 u T'T-750

TN no gauseiy COH CO AH CCCP u Toc-
KOMHTETA [0 Hayke H TexiuHke CM
CCCP [3]

i

BYIO skOHOMHYHOCTh. B CHIA B 6auxatimes NepCreKTHBe 6a3uCHble GI0YHbIe
T3C CKA 6yayr BbitecHens B NEePEMEHHYI0 YacThb rpaguKos Harpysku ¢
BLICOKHMH yIe/bHBIMH PacXofaMu TOIIHBA H pacCyeTHeIMH 3aTpaTamMH Ha
TIPOH3BONCTBO SJEKTPHYECKOH 3Heprum (puc.4,5). Takas nepcnexTHBa pas-
BHTHS SHEPreTHKH C TPaAMUHOHHBIM LHMKJIOM He OCO3HAHA B MHPOBOJ# npak-
Take. ITponosikaerca HenpepuBHOE HapalmMBaHHe 3HEPreTHKH MOWIHLIMH Ga-
3HCHBIMH TOC 6e3 yuera nepexoma TakHX 6J0KOB B NepeMEeHHBIH PeKUM pa-
GOTHI, He MPHIOAHBIE IS 3THX GJOKOB HH 0" TEXHHYECKUM, HH MO TEXHHKO-
SKOHOMHYECKMM npuunuaM. [lo-mpexuemy NPOTHOSHPYIOTCA mapamerpsl
240 ara, 540/540° C na AAJNEKYI0 MEePCNEKTHBY, KOrAa 6soupie TC OyayT
HCIIOJIb30BATLCSE ¢ HeOOJMBLIHM YHCJIOM YacoB pa6otul B roa. Tensosas 3Ko-
HOMHYHOCTb TaKHX GJIOKOB //ISi YC/IOBHI NepeMeHHoro pexnma u3JHIIHe 3a3-
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BLIIIEHA, HelPHEMJICMO BBICOKH KallUTAJIOBJOKEHUS IS YCHOBHA HX pabo-
toi B 6yaymux I3C.

Viep6, koTopbiii MOxKeT GbiTh HaHECEH IHepreTHKe OyMyIHEro oT Hempes-
BHAeHHs1 OO6BeKTHBHLIX 3aKOHOMepHOCTel TpajHuHoHHoro nukaa 11 obaacra,
oxaxercs Gojee 3HAUYUTEJbHBIM, YEM 3TO HMEJN0 MECTO B NPOLLIOM OT TPYH-
HocTeH ocBOeHHs 6aoulbix TOC B 6a3uCHOM peXHMe ¢ TPAAHUMOHHBIM LHK-
aom. CyIiecTBeHHO BO3PACTYT yAe/bHble PacXoibl TOMNHBA H ocofeHHO pac-
yeTHBie 3aTPaThl Ha NPOU3BOJCTBO 3JEKTPHUECKOW SHEPTHH IO CPABHEHHIO C
COBpeMEHHBIM YPOBHeM yike ocBoeHublx 6sounbix TOC (CIIA, OPT) u Tem
Gosiee ¢ MPOTHO3HPYyeMbIM 3()(PEKTOM TeXHHYECKOro Iporpecca B SHepreTuke,
Ha OCHOBAHHH KOTODOrO ocylecTBasencs pas3BHTHe Oyaymux IIC. Takoi
NPAMO NPOTHBONOJICKHBI! Pe3yJabTaT OT TeXHHUYECKOro Iporpecca B 3Hepre-
THKe ¢ TpaguuHoHHbIM nukaoM [1 o6nactu B 9I3C Oyaymiero Takxe OKaxkerT-

re
566 277,
7 1 "
538 /’ ] y
AL o ', %_7 V.7
520 4

566 84

538 Sldssds N AN

NS

520 - y

566 fanr | 3 @
v

538 s # 7

105764 G668 70 78 1974 Y62 65 6 68 W 72 W
K3 7

Puc. 4. JIunaMukKa CHHEKCHHS Puc. 5. JIunamuka H3me-

TEeMIEePaTypH OCTPOro Napa u na-
pa npoMneperpesa (1962—
1975 rr.) B cBA3H ¢ Aerpagauuei
TpaauuuoHHoro uukaa II o6aac-
TH B sHepretuke CIIA. | — oct-
pulit map; 2 — nepBuil npomIepe-
rpeB; 3 — BTOPOH NpOMIEpErpes;
4 — HeT BTOpPOro NpoOMMeperpesa
napa; 5—rojasl BBOJa B 3KCILIY-

cp
araumo. Ty —cpenusas Ttemme-
patypa oCTpOro mnapa B 3Hepre-
take CIIA, °C. Tf,lr)I — cpenns
TeMIaepaTypa NepBOro HpoMmepe-

cp
rpesa, °C. T, — cpexHaAs TeM-

lleHus HavyaJbHOro JaBJe-
HHS napa H CTPYKTYpH
FEHEPUPYIOIIUX  MOILHOC-
TeH B CBSI3M C Jerpajany-
ed TpagHLHOHHOIO LHK-
aa Il obaacti B sHepreTH-
ke CIHA. 1—4. Basucubie
6siokn: 1 — menee 126 ara;
2 —126—146 ara; 33—
152—184 ara; 4— 235—
264 ara. 5—6. MaHeBpeH-
HbIe 60KH: 5—152—
184 ara; 6—126—148 ara.
7. Fonpt BBOMA B 3KCmay-
aTauuio

nepaTypa BTOpOrO IpOMHOEperse-
Ba mapa, °

Csl HEOXKHIAHHBIM H 4BJISIETCA Pe3yJbTaTOM 3MIIHPH3Ma B Pa3BHTHH GJOYHBLIX
TIC, cnencTBieM HeyyeTa OOBEKTHBHHIX 3aKOHOMEDHOCTER Pa3BHTHS TPajH-
1HOHHOro mukJa 11 o6macTH. B 3ToM COCTOHT CyLIHOCTb Pa3BUTHS 3IHEPTe-
THKH ¢ TPaAHUHOHHEIM HHKJoM Il obaactu (puc. 6).

Teopernueckne HccleloBaHHs TPAAHIHOHHOTO IHK/JI3, €ro CBOHCTB H
3aKOHOMEPHOCTEH, YCTaHOBJIeHHe Hen30eXKHOfl Aerpajauyd TPaJULHOHHOTO
urikjaa I o6sacTH Kaxk 3aKoHa pPa3BHUTHS MHDOBOM SHEPreTHKH, MPOBEAEHHbIE
W BhIsiBjieHHble B TOMCKOM NOJHTEXHHUECKOM HHCTHTYTE NpPH IIOCTAHOBKE H
peulennyn npobaeMbl nepeBoja sHEpreTHKH Ha ajgHabatuyeckoe (aszon6paszo-
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Puc. 6. Cxema o6BeKTHBHOro Pa3BHTHA MHPOBOH TEIIOSHEPreTHKH B CBS3H C Jerpajanuei
Tpanuuyonnoro nukna Il o6nactn. 1. Yposenn rexnuueckoro nporpecca MHPOBOM 3Hepre-
THKH. 2. Toaw paseuTHs sHepretuku. I—II. Bocxomsmui HEPHOA DA3BHTHS SHEPreTHKH C
TPAIHUHONHLIM 1HKNIOM. A — A’ — A” — 9ranbl pasBHTHA 3HepreTHKH c TPaAHLHOHHEBIM
unkiaoMm I oGnacre. A—B — Haga/ibHE MEpUON pasBHTHA SHEPreTHKH ¢ TPaJAHUHCHHBIM
wakaom I o6macta. A” — I op— nepexos Ha HeoCBAHBAEMbIE K TeXHUKO-3KOHOMHYeCKH He-
tiesrecooGpasneie Mouapie 6iaoku B CIHA. Tlop—II — oTkas 0T omHGOUHONO pelleHHd u re-
pexox Ha onTHMaJbHBIE GNOKH C HOHMMKEHHBIMH napamerpamMH mnapa 3 CHIA. Il —C —
NpejieJIbHbie NapaMeTphl GJOKOB, YCTAHOB/JEHHE MHPOBOTO CTAHNAPTA IIPEleTbHbIX napamer-
POB napa MOIHBIX GJIOKOB ¢ TPaJHUHOHHLIM NHKIoM II obmactd, € — HI o — omu6ouHbii
nporos 60-x romos Ha 80-90-e roam co cTabHausamueil COBPEMEHNBIX NpeleJbHBIX llapa-
MeTpoB mapa B 240 ara, 540/540° C B Gyaymeli sHepreTiKe. B — I 5 — 10XHB npOrHO3
nepsoro mepHoAa Ha 70-e TOJH 0O HCHOMb3OBAHHK) OUYEHL BBLICOKHX lapaMeTpoB napa B
snepretHke. C — I1I — HucxXonsmuil nepron pasBuTHR JHEPreTHKH B OyIyIIHX 3HEProcHC-
TeMax C TpaAHUHOHHBIM LuKAOM I o6nacti. BC — mepuon cTaGHAM3ALIIN 1I HAYAM0 CHHIMKE-
HUA TeXHHKO-9KOHOMHYECKOH spderTHBHOCTH sHepretnxu CIUA ¢ TPAAHIHOHHBIM IIHKJOM
I o6aacrn. €~ 111 — nerpagauust Tpaaunuonsoro wukaa Il o6aactn B 33C Gynyuero,
MaccoBblil win 100%e-upift nepexon naporyp6unanx TAC B NepeMeHuyl 4acTb rpadUKkoB Ha-
rpyskd 33C, MaccoBoe BHeJPeHHe NHKOBHIX M NOJMYIHKOBHIX TAC ¢ BLICOKHMU Y AeIbHBIMH
pacxonamu TOMAHBA u GOJIBUIMMH (DACYETHHIMH 3aTPATAMH Ha NpOM3BOACTRO 3M€KTPUUECKO:
9HEPrHH: CHHXKEHHE — Po, o, Ing. Mg Mo Mgy, OTKa3 oT fgy, IIBI, rasosoro BIl: no-
BolieHue —f vy, Py.Br, 3pp. IV — nepeBox sHepreTHK: Ha almabarHuecKoe tasoobpaszo-
BauHe. C — IV —nporpecc B Tenviosseprerure mpu neptBoge TAC Ha anmaGaTHueckoe ba-
3oo6pasosante. A -—A’— A" — B — noseuenne — Po, to, ton, %p 7pp Tky; CHHKEHHe —
tyx. Py, by, 3pp. C — pocTuKeHHe caMo¥i BHICOKOH CTeNeHH COBEPHIEHCTBA MapOTypOHHHBIX
YCTaHOBOK ¢ TPaAHUHOHHEIM HHKJAOM II oBsacTh, TepMOAMHAMMYECKOrO UHKJAA H TEMJIOBLIX
CX€M, MHHHMAJbHBIX PaCyeTHBHIX 3aTPAT, YAEAbHBHIX PACXONOB TOIMHBA Ii yJe bHbIX KaluTa-
JIOBJIOKEHHH B CTPOHTEJbCTBO TIAC

-



»

Banue, noaydaior 3a nocsaenHue rofel OJecTsailee NOATBEPK/AeHHEe B pa3BUTHA
suepretukn CHIA. [lerpanauus Tpaaunuonnoro uukjia Il obmactn B aHepre-
tike CIIA npoucxoaur 3a moc/iejHee JecsiTHIETHE B COOTBETCTBHH C HECOB-
MECTHMOCTBIO CBOHCTB M 3aKOHOMEPHUOCTEH TpajaHuuonuoro uHkjaa Il obaa-
CTH C YC/JOBMAMH M TPpeGOBAHMSMYU SHEPTOCHCTEM Ha COBPEMCHHOM u Oyay-
II{eM 3Tanax PasBUTHS MHPOBOH IHCPTeTHKH. IDTa Jerpajlauus TpaiuiHOHHO-
ro uukna Il ofaacTH: XapakTepuayeTcs CJAeAYIOLIUMH OOCTOATENbCTBAMH:!

1. HenpepbBHBLIM TOBBIIEHHEM YIeJbHBIX PACXO/A0B TOIINBA 3a MOCIE]-
nue 7—8 ser B 3IC CIUA no Mepe TeXHHYECKOTO COBEPLIEHCTBOBAHUSA 3Hep-
reTHYeckHx 6J0K0B. Uepes nsaTh-1ecATh J1eT HaA0 OXHAATh AaJbHERUIEro 3Ha-
YHTEJbHOTO BO3PACTaHUs YAeAbHBIX pacxojos ronausa s IIC CIIA (puc. 1).

2. BospacTanueM pacueTHBIX 3aTPaT Ha NPOM3BOJCTBO 3JEKTPUYECKOH
3HEPTUH Ha OTAeAbHbIX Oasucubx TIC BBUAY IEPEXOAa HX B TIEPEMEHHYIO
YyacTb TpayHKOB HATPY3KH SHEPrOCHCTEM M MacCOBOHM 3KCNJyaTallHy CIellH-
a/bHbIX MaHeBpennbiX TAC B NMKOBO U NOJYIHKOBON Harpyske [2—6].

3. CoxpalleHHeM CTPOUTENbCTBA BLICOKOSKOHOMHUYHEIX 6a30Bex TIC
CKI B snepreruke CHIA (puc. 5), mepexooM Ha CTPOUTENLCTBO HEIKOHO-
MuuHBIX MaHeBpeHHbIX TOC HOHHZKEHHBIX NapaMeTPOB Napa ¥ TeMnepaTyphl
NHTATEBHON BOABI C YIPOILEHHBIMH KOTJAMHU H TYpOWHAMH H JIPYTHMH Me-
POIPHATHAMH, HanpaBJeHHBIMH Ha yheniejenne TIC u Ha MOBHIIEHHE HX
MaHEBPEHHOCTH.

Hwu ogxa oTpacab MHPOBOTO MPOU3BOJACTBA B MEPHOI TEXHHUYECKOH peBo-
JIIOIMY, HHTEHCHBHOFO Pa3BHTHs MPOU3BOAUTENbHBIX CHJ, HAYKH H TEXHHKH
He CONMPOBOX/JAeTCs B MepPCNeKTHBe yXYAIIeHHeM TeXHUKO-9KOHOMHUCCKHX 10"
Ka3aTeJ/edl, MOBbIIIEHHEeM pPacUYeTHBIX 3aTPaT, Kak 370 HaGJMIO1aeTca B Pa3BH-
THH TeIJIOSHEPTeTHKH ¢ TPaIuiHoHHbBIM IuKaAoM Il ofnactu. 1o mpoTHBOpe-
yuT oBuieMy mnporpeccy u Tpefyer ycTpaHeHHs KaK HEHOPMaJjbHOro sBJje-
HHSI B PA3BHTHH MPOHM3BOAHTEbHBIX CHJI 00LLECTBA.

Bonpocam pa3BUTHS 3HEPreTHKH, IPONHO3MPOBAHMS M ee¢ TEHICHLHAM
yieAAeTcs B MOC/EHHe I'OALI BCe BO3pacTalolliee BHHMaHHe BO BCEX Pa3Bil-
THIX CcTpaHax MHpa, u ocoberro B CIIA [14—I18]. Tlpu 3T0M H3BICKHBAIOT M
ONTHMM3UPYIOT TPOH3BOJACTBO 3JICKTPHYECKOH 3HEPTrAH B OYyAyWHX 3IHEPro-
cHcTeMax Ha 6ase TpaaHIMOHHBIX 3HEPreTHMYeCKHX YCTAHOBOK B YCJOBHSAX
pa3puTHsl MomHEX 6asucubix ADC, nepexoxa 6iounsix TOC CBIA u CKI B
IepeMEeHHYI0 YacTb IpaHKOB HArpy3KH 3HEPrOCHCTEM H MaCCOBOTO BHEXpe-
s I'TY mas NUKOBOH HATPY3KH Ge3 raofGajbHBIX BRIBOJOB O TIOJIHOW Jerpa-
JallkH TPaJHIHOHHOTO NapoTypOuHHOro unKaa 11 obnacTi B HelaneKol mep-
ciektHBe (puc. 6).

B suepretnxe CIHA B Hacrosimiee Bpems HaGJI0AAI0TCST HHTEHCHBHAA
NepecTpoiiKa 1 H3MEHEHHsi B CTPYKTYpe TeHePHPYIOLIHX MOILHOCTEH H B TeX-
HHYeCKHX XapaKTepHCTHKaX naporypounueix TOC B COOTBETCTBHM C YC/IOBH-
AMH M TpebGOoBaHHAMH PA3BHUBAIOLIMXCS IHEPTOCHCTEM Ha COBPEMEHHOM H nep-
cnekTuBHOM 3Tamax [1—3, 17, 18].

B oTeuecTBeHHOH 3HEpreTHKe npuMeHuTeabHo k EESC peenne 3anaun
ONTHMH3ANHH TEHePHPYIOUIMX MOIIHOCTE!l H MOKPHITHS NepeMEeHHOH 4YacTH
rpaduxa HATpPy3KH IHEPLOCHCTEM SsIBJISAETCS TJaBHOH npoO/eMOH HCKIIOUH-
TeNbHONH BaxKHOCTH [4—6].

ENMHCTBEHHBIM 110KAa H3BECTHBIM COCOGOM TNpPEOJOJeHUs Jerpagalun
TPaAMUMOHHOrO nukjga 11 obnactu, perpecca TEMJIOSHEPTeTHKU B MEPCNEKTH-
Be SIBJISiETCA NepeBOJ ee Ha aamnabarnueckoe (asoobpasosanne [7—13].
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