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IMNKOBBIE 3JIEKTPOMEXAHUYECKHUE YCTPOHMCTBA
PACITPEJEJEHHOI'O TEHEPUPOBAHUA

Kamna. texn. Hayk KOHCTAHTHUHOBA C. B.

benopycckuii hayuonanvHlli mexHuuecKkuil ynusepcumen

MupoBsle 3HepreTuueckrue kpusucbl 70-x rr. mpouwutoro crojetus (1973,
1979 rr.) mokazanu, 4TO YEIOBEYECTBO BCTYMWJIO B 3IOXY JIOPOTOM SHEPTHH.
Bce Oombliee 3HaYeHHE BO BCEM MHPE HAYANO YIENSATHCS YHEProcOepeKeHUIO
MyTEM BOBJICUCHHSI B SHEPIeTHUECKHI OanaHC CTpaH BO30OHOBISIEMBIX HCTOY-
HUKOB »Hepruu (BUD). ['moOampHbIN CHCTEMHBI KPU3HC B IIEPBOM JICCATHIIC-
THW HOBOTO CTOJIETHS TOKa3aJl, YTO B HEJAIEKOM OyIyIleM MaKCHMaJbHbIE JTU-
BUACHABI OyIyT WMMETh CTpaHbl, B HHEPreTHUECKOM OanaHce KoTopbix BUD
¥ HEeTPaJNINOHHBIE MCTOYHWUKH DHEPIHMH COCTABISAIOT HAMOONBIIMNA TPOIEHT
U KOTOpbIE NOOWMIMCh MUHHUMAIBLHOTO PAacXoJla TOIUIMBHO-DHEPTETHUECKUX pe-
cypcoB (TOP) Ha equauiy BHyTpeHHero BanoBoro npoxaykra (BBII). I[Toatomy
HEJIb3s OCTaBIATH 0€3 HAayYHO! OIEHKH JIFOOBIE MPEeIIOKEeHHS n300peTareneii,
HapOIHBIX YMeENbLEB, 03 MPOBEPKU JIIOOBIX HANpaBICHUN MOMCKAa HOBBIX HC-
TOYHHKOB YHEPTETHUECKIX PECYpPCOB, FJHEProcOEPEKEHHsI KaKk B 00JIaCTH TEXHO-
JIOTHH, Tak U B cpepe yrpaBIeHHs.

TormBHO-3HEPreTHYECKUH KOMIUIEKC JIFOOOH CTpaHbl COCTOUT U3 ABYX (yH-
JTAMEHTAIbHBIX COCTABISAIONUINX: TOIUTUBHO-9HepreTndeckux pecypcoB (TOP)
W DHEPTeTHYECKOW CHCTEMBI, OOECIEYHBAIOIICH AIEKTPUYECKOH W TEIUIOBOH
SHEpPIrHeH BCce X03AUCTBEHHBIE CEKTOPHI CTPAHBI.

Hamuuwme, a Takoke goctyn Kk TOP Bo MHOTOM OTIpeNesIFOT KOHIIEIIITUIO TT0-
CTPOEHUSI SHEPIreTUYECKON CUCTEMBI KOHKpEeTHOU cTpansl. Ha puc. 1 [1] npen-
CTaBJIEHAa 3aBUCUMOCTb cTpaH EBpormelickoro coro3a ot uMmnopra TOP. Kak Bua-
HO W3 pHUCYHKa, mectHamanath crpad EC obecnedensl coOCTBeHHBIMH TOP
MeHbIre ueM Ha 50 %, T. e. sHepreTnueckas Oe3omacHocTh EC HaxomuTcs Ha
OUY€Hb HU3KOM ypOBHE.

ITo nanaeM JlemapTamenTa no 3ueprodddexruBHocTH 3a 2008 1., COOCTBEH-
HBIMH JHEpreTHYecKuMu pecypcamu PecryOnmka bemapychk obecriedena mpu-
omusuTensHO Ha 18,3 % [1], T. €. HAa ypOBHe Takux cTpaH, kak Mpnannus, Ucna-
Hus, Uramms, [opryrammsa. Jlebunut sHepropecypcoB Ha 95 % moOKpbIBaeTcs
MIPUPOTHBIM Ta30M, KOTOPBII UMIToOpTUpyeTcs u3 Poccum.

ITo manaeiM Mexaynaponuoit ¢unancoBoi kopropauuu (IFC), n3menenue
sHeproemkocty BBII benapycu ¢ 1990 mo 2010 r. B cpaBHEHUH ¢ APYTUMHU CTpa-
HaMHU MPEJCTaBIEHO Ha puc. 2 [1].

OHeproeMKocTs HMpoAyKUUU bemapycu B HacTosiiee BpeMs HaxOIUTCA Ha
ypoBHe Poccun u Ykpaunsl, B JiBa pa3a BbIlie, yeM B [lomblne, u B 2,6 paza BbI-
e, yem B ['epmanun.

[onpma, I'epmannst, ABctpust (puc. 1) B pa3HO# CTETIEHH 3aBUCAT OT UMIIOP-
Ta TOP, HO OHU HOOMIHCH HAMOOBIIIETO CHIDKCHUS 3aTPaT Ha SIUHHUITY BAJIOBO-
ro MpOJyKTa, TakuM 0o0pa3oM B HacToslIee Bpems bemapycu mpemocraBiseTcs
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OnaronpuaTHas BO3SMOXXHOCTh HMCIOJIb30BaTh ONBIT APYTHX CTPaH IPH ABHXKE-
HUH M0 YTH 00ECTIeYeHns] CBOCH YHEPreTHYECKOH 0€30MacHOCTH.
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Puc. 1. 3aBucumocts crpa EC ot umnopra TOP B 2004 r., % ot ronoBoro norpebieHus
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Puc 2. Tlokazarenu sHeproemroct BBII benapycu (B 1990, 2008, 2010 rT.) 1 B cTpaHax Mupa
B 2006 r. (10 JaHHBIM ME3K/IyHapOIHOTO SHEPreTHYECKOr0 areHTCTBA)

JHepreTuyeckue cuctemMbl. [0CTOMHCTBA M HeOOCTATKHU. PasButue TO-
BapHOTO IMPOU3BOJICTBA, POCT ypOaHHU3AIMK MPHUBEIN K PE3KOMY YBEINICHUIO
noTpeOJIeHUs AIEKTPUUECKOH M TemyioBoi 3Heprud. [loTpeOHOCTH ynOBIETBO-
PSITUCH IEHTPATM30BAaHHBIM TIPOU3BOICTBOM 3Heprun Ha TOLI, TEMIOBBIX AIeK-
tpuueckux craniusax tuna KOC wnmu 'DC 1 KoTenbHBIX OOJBIION MOIHOCTH.
3TO, €CTECTBEHHO, MPHUBEJIO K CO3JIAHUI0 SHEPTETUUYCCKUX CUCTEM, MOIIHOCTh
KOTOPBIX HETIPEPHIBHO YBEIIMINBACTCA.
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DHepreTHyYecKas CHCTEMa IPEJICTaBIIeT COO0H COBOKYITHOCTh MCTOYHHUKOB
AIIEKTPUYECKON JHEPruM (DJIEKTPUUECKUX CTAHIWK), MCTOYHHKOB TEMJIOBOM
suepruu (TOL], G0MBINX KOTEIBHBIX), HIEKTPUUECKUX W TEIUIOBBIX CETEH, CBSI-
3aHHBIX B OJIHO IIEJIO€ OOITHOCTBIO PEXMMa M HEMPEPHIBHOCTHIO MpoIlecca Mpo-
W3BOJICTBA U PACTIPEICICHUS SJICKTPUIECCKON U TEIUTOBOM dHEpruu [2].

OnexTpudecKas SHEPrus sBILEeTCS HanOoJiee TOPOroi, HO W HamboJee YHU-
BepcasibHOM 3Heprueil. [IpakTuke moHamoOUsICs HEOONBIION MPOMEXKYTOK Bpe-
MEHH, YTOOBI ONPEAETUTh IPUHINIHATIbHBIE CBOWCTBA AJIEKTPUIECKON SHEPTUH:

« TIPOCTOTY €€ poOJieHus ¥ CYMMHPOBAHHUS, T. €. BO3MOXKHOCTh 0TOOpa MOIII-
HOCTH HEOOXOJMMOI BETMYMHBI OT HCTOYHUKA OOJBIION MOIIHOCTH M O00BEIH-
HEHHsl pabOTbl MHOTHUX MaJbIX MCTOYHHMKOB JJIEKTPUYECKOH PHEPrUM B OJUH
0OJIBIION;

e €€ YHHBEPCAIBHOCTD, T. €. BO3MOYKHOCTH TOJYUYCHHS dJIEKTPHUECKON dHEP-
MM C HCIIOJIb30BAHHMEM CAaMbIX Pa3HBIX MEPBUYHBIX dHEPrOpECypcoB U €€ He-
CJI0O)KHOTO TIpeoOpa3oBaHMs B APYTHE BUIBI YHEPTHH B 3aBUCUMOCTH OT HEOOXO0-
JTMMOCTH;

« IPOCTOTY MpeoOpa3oBaHusl ee MapaMeTpOB — HANPSHKEHUs, TOKa, YaCTOTHI;

 y100OCTBO TIepeady Ha OOJIBIITHE PACCTOSHUS.

Cripoc Ha 3JIEKTPOIHEPTHIO HETIPEPHIBHO YBEIMUMUBASTCS C BHEAPEHUEM HO-
BEUIINX TEXHOJIOTUN B MPOU3BOJACTBEHHBIE Mpoliecchl. OCHOBHBIM HEJJOCTATKOM
ANEKTPUIECKON DHEPTUHN SBISETCS HEBO3MOXKHOCTH €€ HAKOIUICHHUS B OOJBIINX
o0BeMax, 4ToObl HCIIOJIF30BaTh B HYKHOE JUTsI COIlyMa Bpemsi. banaHchl mpouns-
BOJICTBA ¥ TIOTPEOJICHNUS DIEKTPHYECKON SHEPTUHM HaXOATCS BCErlla B paBHOBE-
cun. [Ipon3BoACTBeHHAS W KU3HEHHAs aKTUBHOCTH YEIIOBEKa B TEYCHHE CYTOK
M3MEHSETCS, YTO MPUBOIUT K U3MEHEHHIO BEJIMYMHBI TOTPEOIIsIeMOH, a clieioBa-
TEJNBHO, W BHIpa0aTHIBAEMON DHEPTeTUYECKON CHCTEMOH 3JIeKTPHYECKOH SHep-
run. JlMTenbHas MpakTHKa JKCIUTyaTallid dHEPrOCHCTEM IMO3BOJIMIA CO37aTh
0000ILEHHBIH CyTOUHBIN TpadUK SIEKTPUUECKUX HATPY30K MPAKTUYECKU JTI000M
00JIBIIION HEPTETUIECKON CUCTEMBI. JTOT TpaguK MOXKET COAEeP)KaTh PEKOMEH-
nanuy 1o Haubolee 3((HEeKTHBHOMY HCIIONIB30BAaHUIO Pa3NIUYHBIX THIIOB DJEK-
tpudeckux cranuii (TOL, KOC, I'DC) B mokpeitun Harpy3ok. O00OIIEHHBIH
rpaduK 3IEKTPUYECKUX AKTHUBHBIX HArpy30K Ui OOJBIION SHEPreTHYECKOU
CUCTEMBI H300pakeH Ha puc. 3 [2].
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Puc. 3. CyTounslii rpadMK aKTHBHBIX 3JIEKTPUYECKUX HArPy30K IHEPrOCHCTEMBI C YKa3aHUEM
HNPUMEPHOT'0 yJacTHs B HOKPBITHH €TI0 Pa3IMIHBIMU THIIAMH JICKTPOCTaHIIH

I'padux xapakTepusyercs MUHUMAIBHONW HArpy3KOil B HOYHOE BpeMsI U MaK-
CUMaJTbHOW Harpy3Koi BO BpeMsi HAMOOJbIIe aKTUBHOM JEATeIHhHOCTH YeI0Be-
ka. Ha rpaduke BBIAEISIOT TPU OCHOBHBIE BPEMEHHBIE 30HBI Harpy3oK: 30HY
MHHHUMAJILHBIX Harpy30kK (0a30Boe MOTpEOJICHHE ICKTPUIESCKOW SHEPTHH ), 30HY
cpenHeil (TIOTYIMKOBOW) HAarpy3KH, 30Ha MAKCUMAaIIbHOW (TTMKOBOH ) HATPy3KHU.

30Ha MUHHUMAJIBHBIX Harpy3ok (6a3oBoe motpelieHne 3IeKTPUIECKON dHep-
TUH) [0 BEJIMYMHE MOIIHOCTH COBIIQJaeT ¢ HOYHBIM MHUHHMYMOM MOIIHOCTH
(HOYHBIM TPOBAJIIOM) W 3aHUMAET IUIOMIAL TpauKa MEXIY OChIO alCIcC U
JUHUEW MOIMHOCTU Prjp. DTy MOIIHOCTh CHUCTeMa JOJDKHA BBIAABATH KPYTJIO-
CYTOYHO.

30Ha cpeaHel (MOJYNUKOBOW) HArpy3ku P, OXBaThIBa€T MOIIHOCTH MEXIY
JIMHUCH MUHUMAJBbHOM MOIIMHOCTH P U IHHHEH MaKCUMAaJIbLHOTO 3HAUCHUS
MOy TUKOBOM MOITHOCTH Py max (Prmin < Pun < Pummax)-

30Ha MakcUMallbHOW (MHMKOBOHM) HArpy3kd P, OXBaThIBaeT MOIIHOCTH
MEXIY JTUHUEH Pymax ¥ MaKCHMAIbHOW MOIIHOCTBIO CHCTEMBI Prax (Prmmax <
<Py < Pray).

TermnosaeKTpoIeHTpau [IelIeco00pa3HO HCIOB30BaTh B 30HE 0a30BOTO TTO-
TpeOJIeHNs ANEKTPUUECKOil SHEPTruu U HAarpyXaTh WX JJIEKTPHYECKON MOIIHO-
CTBIO B COOTBETCTBHH C WX TEIIOBBIMH IrpapikaMu Harpy3o0K, T. €. KOJTHYECTBOM
napa, Heo0X0IMMOTO JUTA TeIIOCHA0KEHHUS MPOMBILTICHHOCTH W TOPOIOB. DTUM
JOCTHTAIOTCSl TIOJTHOE oOecrieueHne TerIoQUKAIMOHHBIX NOTpeOuTeNel 1 Hau-
0oJiee PKOHOMHYHAS BBIPA0OTKA DIEKTPOIHEPruu. B ciryyae HE0OX0IUMOCTH,
€CJIM 3JIEKTPUYECKOW MOIIHOCTU APYTHX CTaHLUM CHUCTEMBI B KAKOW-TO IEPUOJ
BPEMEHH HEIOCTAaTOYHO, TEIUIOAIEKTPOLIEHTPAIH MOTYT HECTH M HEKOTOPYIO
JOTIOJTHUTENTFHYIO Harpy3Ky B KOHJIEHCAIIHOHHOM PEKUME, 4TO, OJTHAKO, CHIIKA-
et ux KII/I.

OcTtanpHas 9acTh JNEKTPUUYECKUX HATPY30K CHCTEMBI IMMOKPBHIBAETCS 32 CYET
KOHJCHCAIMOHHBIX CTAaHIUH W TUAPOIIEKTPOCTAHINN, €CIH OHH HMEITCA
B CHCTEME.

Harpy3ky Tuapo3JIeKTpOCTaHIINI OMNPENENsIOT C yYETOM pEeryJIHpOBAHHS
cToka pek. Pabora nx ocobeHHO 3¢ (eKTHBHA MPU MPOXOKACHUN TIOTYITHKOBON
U MIMKOBBIX 30H rpaduka Harpy3ok. bonbloe 3HaueHne UMEIOT MPOCTOTa U Ma-
JI0€ BpeMs IycKa TUAPOTEHEPATOPOB (C TOJHBIM HAOOPOM HArpy3Kd B TEUCHHE
1-2 muH). [lo3TOMYy MX HCHONB3YIOT B MEPBYIO OYepeAb B KadeCTBE MHUKOBBIX
CTaHIUK, PabOTalNMX B 4Yachl HAMOOJBIIMX HArpy30K CHCTEMbI, OCOOCHHO
B TIEPHO/IBI, KOT/Ia OHU HE 00eCriedeHbl BOJOW IS JUTMTENIbHOW paboThl Ha TOJ-
HYy10 MOIIHOCTb. Ecni mMerotcst 3amacel Bospl, T0 ['DC MakcMManbHO MCIIOJb-
3YIOT ISl TIOKPBITHS HArpy30K IOJYIHKOBOW 30HBL. DTHM 00€CIeUHUBAIOTCS
HanOosiee ONArONpPHSITHBIE YCIOBHS I paOOTHl TEIUIOBBIX JJICKTPOCTAHITHI
(MUHUMaJIbHBIE U3MEHEHUS PEKUMOB paboThl TypOoreneparopos). Eciu B cuc-
TeMe UMeroTcs HeOombimue MouTHOCTH ['DC niM ruApo3IeKTPOCTaHIIMN OTCYT-
CTBYIOT, TO B KQU€CTBE NMUKOBBIX CTAHIIUH NMPUMEHSIOT TEIUIOBBIE 3JIEKTPOCTAH-
uun. B aToM ciyyae 3 QeKTHBHOCTh HCIOIB30BAaHHSI YHEPTOPECYPCOB CYLIECT-
BEHHO CHUKAETCs.

OObenMHEHNE DJICKTPOCTAHIMKA Ha MapalieIbHYI0 paboTy 3HAYUTEIHHO
yBEIMUYMBAET OOLIYIO HAJCKHOCTD NEKTpOCHaOKeHus moTpeduteneii. [Ipu aBa-
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PUH M OTKJIIOYEHUH OJHOM M3 CTaHLMK CHCTEMbI €e Harpyska Iepepacrpenesis-
eTCsl MEXIy APYTHMMH CTaHLUSMH cHCTeMBI. [Ipu 3ToM 3a cueT 3arpy3ku 10 HO-
MHHAJTHFHOW MOIIHOCTH WA JTaXXe 3a CUeT OOJBINON KPaTKOBPEMEHHOW Iiepe-
IPY3KH OCTaBIIMXCSl B paboTe cTaHUMi oOecrieunBaeTcs Oecriepe0oiiHOe muTa-
HUE BCEX WM HauboJiee OTBETCTBEHHBIX MMOTPEOUTENEH OTKIIOUCHHOM CTaHIUH.

OCHOBHBIMH JJOCTOMHCTBAMH DHEPTE€THYECKOI CHCTEMBI SBISIOTCS:

o YBENMUEHHE HAJIS)KHOCTH 3JEKTPO- U TEIUIOCHAOKEHHS IOTpeOuTeeii;

o HaJMuue OOIIEH pe3epBHOM IJEKTPHUUECKONH MOIIHOCTH, KOTOpas JOJKHA
cocTaBJATh 0K0JI0 10 % MOIIHOCTH arperatoB CHCTEMBI, HO HE MEHEe MOIIHO-
CTH CaMOTO KPYIIHOTO arperara, yCTaHOBJICHHOTO Ha CTAHLUIX CHCTEMBI,

¢ BO3MOYKHOCTh MaKCHUMaJbHO 3()(EeKTUBHO OpraHu30BaTh pabOTy KaxKAOH
3NEKTPOCTAHINH CUCTEMBI;

o CHIDKCHHUE TIOTEPh 3NEKTPUUECKOIN SHEPTHH B CETAX 33 CYET MUHUMHU3ALNH
MEPETOKOB MOITHOCTH B HOPMAaIbHOM PEXHUME pabOTHI CUCTEMBI;

+ YMEHBIIIEHHE PACX0/a TOIUINBA U yCIICBIEHHE CTOUMOCTH SHEPTHUH;

o YIPOLICHUE MTPOXOXKICHUS MMMKOBBIX HAIPY30K CHCTEMBI.

OCHOBHBIMH HEIOCTATKaMU YHEPTETUYECKUX CUCTEM MOXKHO Ha3BaTh:

o TOT ()AaKT, YTO OTCYTCTBHE B IHEPrOCHCTEME I'MAPOIIEKTPOCTAHINM, obec-
MEYNBAIOIIUX MOKPHITHE NMUKOBBIX Harpy30K, CyIIECTBEHHO CHHXKAET 3KOHOMHU-
4ecKy1o 3)(HEeKTHBHOCTD YIHEPTeTHYECKOH CUCTEMBI;

o IIPOAOJDKUTENIBHOE BpPeMs, HEOOXOAUMOE IJIsl BKIIIOYCHUS TypOOreHepaTo-
pa Ha mapajuIesIbHY0 paboTy C CETBIO C XOJIOJHOTO COCTOSIHUS TYPOHHBI;

» HEOOXOAMMOCTh IOCTOSTHHOTO HAaJIMUHs B CHCTEME TOPSUEro pe3epBa MOIL-
HOCTH;

¢ TO, YTO BKJIIOYCHHE PE3EPBHOI MOIIHOCTH B pabOTy BBI3BIBACT YBEINUYCHHUE
MEPEeTOKOB MOLIHOCTU B MarucTpaibHbix JIDII cucTembl, Tak Kak pe3epBHas
MOIITHOCTh HAaXOAUTCS B OAHOM TOYKE CHUCTEMBI, YTO NPHUBOAUT K yBEIUUCHHIO
MOTEPb 3JIEKTPOIHEPTUHU B CETSIX.

JHepreTuyeckas cucrema benapycu. DHepreruueckas cucrema bemnapycu
XapakTepu3yeTcs BBICOKMM YPOBHEM LieHTpanu3aluu. OCHOBY €€ COCTaBJISIOT
13 OTHOCHTENBHO KPYIHBIX 3JCKTPOCTAHLMH, HA KOTOPHIX BbIpabaThIBaeTCs
okoJ10 95 % oOmero o0bemMa MPOM3BOACTBA ITEKTPUIECKON DHEPTUU B CTpPaHE.
Cpenu 3THX IIEKTpOCTaHIHK Tpu obecnednBatoT okoio 60 % obmero oobema
9NEKTPUYECKON 3HEpPruu, a miath — cBeimie 70 %, T. €. ypoBEHb LIEHTpanu3a-
LMY OYEHb BBICOKUI 1 HAMHOTO TPEBBIIIAET YPOBEHD IIEHTPAIN3ALNHN B CTPaHaX
EBpocoroza [3].

CrpykTypa 3HEpromnorpelieHust B pecinyOJinke TakoBa, YTO B CPEAHEM IIO
MIPOMBIIIUIEHHOCTH B PAacXOIHON YacTH dHeprodalaHca JTOMHHHAPYET TEIIoBas
COCTABJISIONIAS], BEIMYMHA KOTOPOHl oLeHuBaeTca npumepHo B 64 %. Hesnauu-
TeNbHAs YacTb YHEPTUH TOILINBA ITpeodpasyeTcs HEMOCPEACTBEHHO B MEXaHUYe-
CKYIO DHEPTHIO, U B 3TOM CIIy4ae 3JIeKTPOIHEPTeTHIECKast COCTABIISIONIAs HMEET
BeJIMYUHY nopsiaka 36 % [4].

Ha puc. 4 npuBeneH THIMYHBIN TpaduK aKTUBHOW ANEKTPUIECKON HArpy3KU
sueprocuctemsl bemapycu B 2007 1. [5].

ITo cTpykType rpadvk HUYEM He OTJIMYaeTcs OT 0000meHHoTro rpaduka Ha-
Ipy3Kd OOJBILON YHEPreTHYECKON CHCTEMBI, peAcTaBiIeHHoro Ha puc. 3. I'pa-
(UK UMeeT TpU OCHOBHBIC BPEMEHHBIC 30HBI HATPY30K: 30HY MUHUMAJIbHBIX Ha-
rpy30K (6a3oBoe MOTpeOJIeHHE DIEKTPUYECKOW dHepruu) Pprin, 30HY cpemHei
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(TOTyNTUKOBOM) HArpy3KH C MaKCHMAaJbHOW MOIIHOCTHIO Po;max, 30HY MaKCH-
MaJIbHOH (ITMKOBOI) HArPY3KH C MAKCUMAIBHON MOIIHOCTBIO P max-
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Puc. 4. TunoBoii cyTouHBIi rpaduK Harpy3KH SHEpreTHdeckoi cucremMsl bemapycu B 2007 T.
B OTOMUTENBHBINA NEPHOA: Pyin = 3500 MBT; Py max = 1680 MBT; P o = 660 MBT

OCOOEHHOCTBIO IHEPTETUIECKON CHCTeMBbI bemapycu sBisieTcss OTCyTCTBHE
B HEll TUAPOAINEKTPOCTAHIMH, KOTOpble MOTYT 3((EKTHBHO peliaTh IpodiemMy
TIepeMEHHON JacT Tpaduka Harpy30K SHEProcucTeMHI (puc. 3).

[TosTomy B Benopycckoii aHeprocucreMe B MONTYIHKOBOW M MUKOBOM 30HAaX
rpaduka Harpy3ku padoraror KOC, a Takke MpakTUKYETCS pasrpy3Ka dHEpTro-
OJIOKOB B IpejieNiaX PeryJMpOBOYHOTO Iuarna3oHa Harpy3ok (1o 60 % ot Homu-
HaJIBHON MOIIHOCTH), OCTAHOBKA IapOTYpOMHHBIX OJOKOB MOIIHOCTBIO [0
320 MBT unm nepeBoJl UX B pEXHM TIOpSYEro BPAIIAIOLIETOCS pe3epBa. ITO
MIPUBOJUT K TOMY, 4TO [6]:

e YaCTh 3JEKTPOCTAHIINI U arperaTtoB padOTaloT ¢ MaJbIM YUCIOM YacOB HC-
MOJIb30BaHUs CBOCH YCTaHOBIICHHOW MOIIHOCTH, T. €. B Hed((EKTUBHBIX PEKU-
Max (TIPOUCXOMIUT «3aMOPAXHBAHHUE» PECYPCOB U UX MOPAIBHOE YCTapeBaHUeE);

e Ka4eCTBO OTITYCKaeMOW MOTPEOUTEISIM IEKTPUUECKOW W TEIUIOBOW HEp-
THU CHIKAETCS B yIIepO MOTPEOUTEISIM;

e TIOTEPHU SHEPTHUH H3-32 PabOTHI IHEPTETUIECKOTO 00OPYIOBaHHUS B HEOIITH-
MaJIBHBIX PEXHMaxX M HEOOXOAMMOCTh BKIFOUEHHS] HEOKOHOMHUYHBIX arperaTos
(ISt TTOKPBITHS TIMKOB HArpy3KHW MPH OTCYTCTBHHM MaHEBPEHHBIX MOIIHOCTEH)
YBEITUUUBAIOTCS;

¢ 3(hPeKTUBHOCTH TeTUIO(HUKAITIH (TIPH TPOXOKICHUN HOYHBIX IPOBAJIOB Ha-
TPY3KH) CHHXKAETCS;

e JaCThIE TyCKH U OCTAaHOBBI OCHOBHOT'O M BCIIOMOTATEILHOTO 000PYIOBaHUS
ANIEKTPOCTAHINI MPUBOAAT K MEPEKOraM TOIUINBA, YCKOPEHHOMY TEXHHUYECKO-
My M3HOCY 000pyAOBaHUS.

Hampumep, s Typ606:m0xoB MmomHOCThI0 300 MBT Kax bl IUKIT ITycKa U3
«XOJIOAHOTOY» COCTOSIHUSI TPeOyeT IOMOTHUTENBHOTO pacxoa TOIUIMBA MOPsAKa
100 Ty. 1., a ms 6;mokoB 150-200 MBT — okoso 70 T y. T. [5].

B [5, 6 u np.] mpunaercs OrpoMHOE 3HaYCHUE BBIPABHUBAHMIO TPa(UKOB Ha-
TPY3KH KaK OJHOMY M3 CPEICTB JUIS MOBHITICHHS 3 ()EKTUBHOCTH PabOTHI dHEP-
TOCHUCTEMBI U dHeprocOepexenns. B To jxe BpeMsi 000CHOBEIBAETCS, YTO BBHIPAB-
HUBaHUE rpaduKa HArpy3KH HE MOXKET OBITh CaMOIPOHM3BOJBHBIM IPOILIECCOM,
a TpeOyeT IieNieHapaBICHHBIX MEPONPHUATHH C COOTBETCTBYIOIIUM MaTepHaTh-
HBIM ¥ (DMHAHCOBBIM O0ecledyeHneM KaK MPOU3BOAUTENEH, TaK U MOTpeOHuTeNnei
BJIEKTPUUYECKON SHEPTUU.
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Ananmmz Oamanca MomrHoOcTel bemopycckoil sHEprocucTeMsbl U mpodiIeM pe-
TYJIMPOBaHHUA CYTOYHOTO rpaduka Harpy3oK, IPOBEICHHBIH CIeIUaTINCTaMH
PYII «OY», moka3piBaeT HEOOXOIUMOCTh OOECIICUCHHS BEIIMYMHBI BpaIaro-
mierocs pesepsa k 2018 r. go 1 I'BT, a Taxke npoBeeHHUsS UHTEHCUBHBIX MEPO-
NPUATHHA N0 BBHIPABHUBAaHUIO rpaduka HAarpy30K, BKIOYAs CO3AaHUE LIEHTpallb-
HOTO AaBTOMAaTHYECKOTO pPETyIATOpa YacTOThl M AaKTUBHOW MOIIHOCTH, YTO
MO3BOJIUT OOECIICUNTh ABTOMATHYECKOE PErYJIMPOBAaHHE T'€HEPALUil 3JIEeKTpo-
CTaHIMH ¥ MHUHHMHU3UPOBATH OTKJIOHEHUS OaJaHCOB DIJIEKTPUYECKOH MOIIHO-
ctu [7]. B paborte mpencTaBieHbpl 00ObEKTUBHAS KapTHHA HACTOSIIETO MOMEHTA
W TporHo3 Ha mnepcnekTuBy (mo 2018 r.) Oamanca MomHocTH benopycckoit
SHEPTOCUCTEMBI, CIIeTIaHbl BBIBOJABI O HEOOXOIUMBIX MEPOIPHUSATHAX AJIS TIOKPHI-
TUs rpaduka Harpy3ku. BaxkasiM Ha3BaHO cTpouTenbcTBO [TADC MOIIHOCTHIO
nopsizka 1 I'Bt va npuem u 900 MBT — Ha Beimauy. K coxanenuto, B pabote He
3aTPOHYTHI BOIPOCH! MOJIEPHU3ALINH SJIEKTPUUYECKUX CETeH U TMHUIM 3JIeKTpore-
penaudu, obeclieunBaIOIINX HaZex)HOe (YHKUMOHUpOBaHUE benopycckoii sHep-
TOCHUCTEMBI NP BBIITOJHEHUH 3TUX MEPOIPUATHI.

He 3arparuBas Bce NOCTOMHCTBA M HEIOCTATKH MOBBIIIEHHON LIEHTPaIN3a-
nuKn benopycckoil 3HEprocucTeMbl, OCTAHOBUMCSI Ha MPOLIECCAX MPOXOKACHUS
4acoB MaKCUMYMa CYTOUHBIX Harpy30K CUCTEMBI.

AHaJau3 rpa@guKoB IeKTPUYECKUX HATPY30K JHEPreTHYeCKoil cucTeMbl
U OTHeJbHBIX npeanpusiTuii. CyMMapHbIi rpadK 3JIEKTPHUUECKUX HArpy30K
SHepreTHYeckol cuctembl bemapycu (puc. 4) cOCTOUT M3 COBOKYIMHOCTH THIIO-
BBIX Irpa)MKOB OTACIBHBIX MOTpeduTenei (puc. 5, 6). 3 pucyHKOB BUIHO, 4TO
HauOoJbIIEH HEPAaBHOMEPHOCTHIO OTJIMYAIOTCS IPaduKu Harpy30K KOMMYHalIb-
HBIX MOTpeOuTesnel (3a UCKIIOUEHHEM HACOCHBIX YCTaHOBOK BOJOCHAOKEHUS H
BOJIOOTBeNIeHHs). HepaBHOMEPHOCTh ke Ipa)MKOB HArpy30K MPOMBIILICHHBIX
IpeanpHusITUil 00yCIOBIMBAETCS TOJBKO KOJIMYECTBOM CMEH UX paboThI (puc. 6).
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Puc. 5. Tunossle cyTo4HbIe rpadUKH HArpy30K KOMMYHAJIBHBIX dJIeKTpornoTpedureneit: 1 — snex-

TPOOCBEIICHHE JKUIIBIX JOMOB; 2 — MEJKHE OBITOBBIE DIEKTPONPUOOPHI; 3 — AIEKTPOOCBEUICHNE

0O0IIECTBEHHBIX 3[JaHN; 4 — Hapy>KHOE JIEKTPOOCBEIICHNE; 5 — OBITOBBIE AJIEKTPOIBUTATENN Ma-

JIOH MOIITHOCTH; 6 — HACOCHBIE YCTAHOBKM BOAOIPOBOJA M KaHAIU3ALMH; [ — TOPOJCKON 3JIEKTPH-

(hunMpoBaHHBIN TpaHCHOPT (TpamBaii, Tposuieldyc); 8 — cBomHbIM rpaduk A TOpoja ¢ Hacese-
HueM 20-250 TeIC. )XUTeNeH, yINTHIBAIOIIH HAarpy3Ky rpadukos 1-7

Benapyce sBisiercst sHeproahGekTuBHOI cTpanoi (twomans — meHee 500 Thi-
csta kM) B reorpaduueck HaXOJUTCS B OJHOM 4acoBoM mosice. C POCTOM TI0-
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TpeOJIeHUsT 3EKTPOIHEPTUU Ui OBITOBBIX HYXKI IO KOMMYHAIbHBIX Harpy-
30K B CyMMapHOM Tpaduke OyJIeT yBeInUnBaThCs, YTO MOBJEUYET 3a CO00H pocT
MMUKOBBIX Harpy3ok. Vcmosip3oBaHue peldara Tapu(uKaluyd Ha OTIYCK 3JIEKT-
pUYECKON 3HEPIMHM B HOPMAIBHBIX YCIOBHUSX Pa3BUTUSA CTPAaHbl HE NPUBEIET
K 3HAQYUTENbHBIM IOJOXKHUTEIbHBIM pe3yJbTaTaM, Kak 3TO NMPOUCXOAUT U B Ha-
ctosmiee Bpems. JIoOble OpraHW3alMOHHBIE MEPONPHUATHS O BBIPAaBHUBAHUIO
rpaKOB HArpy3KH SHEPreTHUECKONW CHCTEMBI NPSMO MM KOCBEHHO BEIYyT
K CHIDKCHUIO KOM(OpTa, KU3HEHHBIX YAOOCTB 4eloBeKa M 00sS3aTeNbHO Ha-
TOJIKHYTCSI Ha CJOXHOCTH OHMOJOTHMYECKOW M TICHMXOJIOTUYECKON IMepecTPOUKH
€ro OpraHusma.

%
100 |2 1
80 -
60 . o
40 -
20
0

4 8 1216 2040 4 8 1216204 0 4 8 1216 204 0 4 8 12 16 20 u

Puc. 6. TunoBble CyTO4YHbIE TpadUKH HArpy30K IPOMBIIUICHHOIO 3JIEKTPONOTPEOIeHHUS:
1 — npu ogHOCMEHHOH paboTe; 2 — pu IBYXCMEHHOU pabote; 3 — pu 2,5-cMeHHOH paboTe;
4 — ipu TpeXCMEHHOM paboTe

PacnpenesienHHoe reHepupoBaHMe 3Hepruu. lIpuHIMNUAIBHOE pEIICHHE
3¢ (eKTUBHOTO HCIONIB30BaHUs TOP mpu Hanuuuu BO3PACTAIOIIMX MHKOBBIX
Harpy30K 3HEpreTUYeCKOW CHCTEMBI, [0 HAIIeMy MHEHMIO, HaXOJUTCS B ILIOC-
KOCTH 3(h()EKTUBHOTO Pa3BUTHS MHUKOBBIX AIEKTPOMEXAHHUECKHUX CHUCTEM pac-
MPEIEIICHHOTO TEHEPUPOBAHUS DIEKTPUIECKON M TEIUIOBOW SHepruu. PemeHue
po0JIeMBI TpeOyeT Cephe3HBIX HAYUHBIX Pa3paboTOK B 00JIACTH KaK MEPBUIHBIX
MPUBOJIHBIX JBUTATENIEN, TAK U T€HEPUPYIOIIUX YCTPOUCTB, BHEAPEHUS HOBEU-
IUX pa3pabOTOK B TEXHOJIOTHH KOTCHEPAIMU U TPUTCHEPAIIMHA YHEPTUHU, UHTCH-
CHUBHOI'O Pa3BUTHS OMOIHEPTrEeTHUKU KaK TOIUIMBHOTO pecypca JUisi MHHUCHUCTEM,
a Tak>Ke BETPO-, MUHUTUAPO- U COTHEUHOU 3HepreTuku. CienyeT OTMETUTh, YTO
penieHue npoOIeMbl yKe HaXOJUTCS B CTaJUU MPAKTHYECKOTO OCYIICCTBICHHS
BO BCEX CTpaHax. 3HAYHTEIbHOE BHUMAaHHE YIENSETCS HCIIONB30BaHUIO Ta30-
TypOMHHBIX U Ta30MOPIIHEBBIX YCTAHOBOK.

B Hacrosmiee Bpemst B benapycu ycTaHOBJICHHAST MOIITHOCTh OJIOYHBIX CTaH-
U HAa OCHOBE Ta30MOPITHEBBIX W Ta30TYPOMHHBIX YCTAaHOBOK TIPEBHIIIACT
100 MBrT. Best aTa MOITHOCTH paboTaeT MpakTHYecKH B 0a30BoM pexxume. [lpu
nepeBojie paboThl OJOYHBIX CTAaHIMK B MHUKOBBIA PEXUM ce0ECTOMMOCTH BBIpa-
0aThIBacMON PHEPIHMM HAa HUX YBEIWYHUTCS B TPHU-4YeThIpe pa3a. OMEpTBISAIOT-
Csl KaluTaJdbHbIE BIOXKEHUs. KpoMe TOTo, CO CTOPOHBI SHEPTETUYECKON CUCTEMBI
K YCTaHOBKaM TPEIbSIBISIOTCA CEPhE3HBIE MMPETSH3NH TI0 BOIIPOCAM yCTOHYHBO-
ctu (neperpykaemoctn). [Ipy BO3HIKHOBEHWH aBapWHHOTO pPEXHMMa B CHCTEME
MOJKET MPOU30UTH JIABUHHOE OTKIIOYEHHE OJIOYHBIX 3JIEKTPOCTAHIUH HM3-3a OC-
TaHOBKH TIEPBUYHOTO JBUTATEINS WJIH OTKIIOUYCHHS T€HEPaTOPOB, IMPETyCMOT-
PCHHBIX HA YCTAaHOBKAaX 3amuT. Takas CHTyalus MOXET MOBJICYb 3a co00i pas-
pacTaHusl aBapuu ¢ OTATUYAIONIMMU MOCIEACTBUSIMH [8], TaK Kak ropsuuil pe3eps
MotHocTH TOC MOKET OBITH UCIONBL30BAH B TeUeHHE 15 MUH, a XOJOTHBIN pe-
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3epB — 3a Bpems 10 12 u [7]. Ilostomy BHenpenue B bemapycu I'TIY u I'TY
C HCIOJNb30BaHUEM TPATUIMOHHOIO I'€HepaTopa CleAyeT paccMaTpuBaTh Kak

MIEPBBIH AT K I3MEHEHHUIO CTPYKTYPHI JHEPTETUIECKOH CHCTEMBI.
BBIBO I

CoBpeMeHHBIN YPOBEHb TEOPETUUECKUX, KOHCTPYKTOPCKUX Pa3pabOTOK, TeX-
HOJIOTUH ¥ IPOMBIIIJIEHHOTO TIPOM3BO/ICTBA YHEPTO000PY IOBAHMS TSI CO3TaHUS
KOMIIJIEKCOB PacIipeleJICHHOTO TeHEPUPOBAHUS SHEPTUH, HEIIPEPhIBHBIE TIOUCKH
Oosiee A3QPEKTUBHBIX PELICHUI MO3BOJISIOT KOHCTATHPOBATh, UTO MpodieMa TH-
KOBBIX Harpy3oK 3HEpPreTHYEeCKHX CHUCTEM MOXET OBITh pelleHa ¢ HCIOJIb30Ba-
HHUEM KOHLIEIIIMY PaclpeielIeHHOI0 TeHEPUPOBAaHUS SIEKTPUIECKON SHEPIHN.
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