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«YTBepxKaaI0»

IIpencenarens HayuHo-TexHHYecKOi
kosierund HIT «<HTC EDC»,
wieH-kopp. PAH, npodeccop, a.T.H.

(//’ZS/ e A.D, JIbakoB

ITPOTOKOJI

3acenaHus ceKuuu «Maas U HeTpaJUuI[HOHHAST SHEPTETHKA»
HTC OAO PAO «EDC Poccun» 1o teme:

«Hay4yHO-TeXHHYeCKHE, TEXHOJOrHYeCKHe H MPOH3BO/ICTBEHHbIE OCHOBLI
Hcnosb3oBanus BOY oredecTBeHHOro npousBojacTBa B coctage MIK»

31 HI0JISI 2009r. Nel r. MockBa

14-00 gac, 5-ti orax, 3an Ilpasnerus OAO «Pyclumpo», Mocksa, OAO
«PycI'unpoy, yi. Apxurexropa Bnacosa, a. 51 (M. «Hossle Uepemyku)

IlpucyrerBoBanu: 22 demoBeka - 4ineHsl ceknuu «Mamas u
HeTpamumuonHast odHepretuka» HIT «HTC EO3C», npencrasutemn OAO
«Pycl'umpo», OAO «Kpacropdy», HII] manoit suepretuxu OAO «HUIICy,
MOI'TY, OAO «BHUWD», HIT «BTU», TMKB «Panyra», HIT « MTHBDJI», ®I'VII
IJATU, OI'VII «Pakernsnii nentp uM. Axkanemuka B. I1. Makeesa», Poccuiickuit
COX03 IIPOMEINUIEHHUKOB U mpeanpuaumareneir, OAO HII® «OPI'A» u T.1.
(cnucox npunazaemcs,).

Ha 3aC€/IaHHHU BBICTYIIHJIHN:

C BeTynHTEIbHBIM CJIOBOM:
HavanpHUK JenapraMeHTa BO30OHOBISIEMBIX MCTOYHHKOB sHepruum OAO
«Pycl'unpo» Ilonkpatses I1. A.
ITpencenarens cexiun «Maast 1 HeTpaauuuoHHas sHepreTukay HIT « HTC EDCy,
ucnonHuTenbHeld qupekrop HII BTH, k. 1.H. JIueunckni A. I1.
C noxknapammu:



4.

Hay4yHo-TexHHYecKAasl, TEXHOJIOrHYeCKAass H MNPOU3IBOACTBEHHAA TOTOBHOCTH
OI'VII «Pakernslii mentp um. akaaemuka B. II. MakeeBa» K oOpraHu3anuu
CepHiiHOro MPOH3BOACTBA OPTOroHANLHLIX BIY B iuanasone momuocTeii 30-500
kBr. [oxmamuuk: B. Il. KpuBocnunkuii - pykoBomuTens paspabortku, OI'VII
«PaketHbiit neHTp UM. akanemuka B. II. MakeeBa» (Texcm doxnaoda u npeseHmayus

npunazaomecs)

PesyabTaTel nmojieBbIX HCOBLITAHHH H peKoOMeHAanHu no BHeapennio MDOK.
Hoxnmamunk: M. f. Penpko - BayuHBIH pyKOBOAMTENb paszpadorku MOK, mupekTop
HIIII mamo#i sHepretukw, A.T.H., npodeccop (Texcm oOokrada u npesenmayus
NPUNa2amecs,).

C 3KkcnepTHBHIMH 3aKII09eHASIMH BHICTYIIHJIH:
Benymuii Hay4sbiii corpymauk ®@I'VII «LAI'M», K. 1. H.- I'pubkos Cepreii
Biramumuposud _ :

Benymmit Hayunsi#t corpyauux LIAI'H, ren. mupexrop HUIL «Atmorpad» K. 1. H.-
Huxonaes Biagumup 1 eHHabeBUY;

I'MKB «Panmyra», ri. kouctpykrop- HelpkoBckuit Bernamun MBanosuy;

OHMBT PAH 3as. Jla6., JI.1.1.- [Torrens Oner Cepreesuu

(Texcmul sKCREpMHBIX 3AKTIOYEeHULl NPUNARAIOMCS)

B o0cy:xxnennu qokaaaa npuHsaan ydacrue: Jlusuuckui A. I1., ITorkpatees I1. A.,
Pensxo . 4., I'pubkos C. B., Uraatees C. I'., bepezosckuii K. E., Jxanrupos B. A.,
3aropckuii A. E., Kpusocmunxwuii B. I1., Korsirus E. A., Huakonaes B. T,
Heipkoeckuit B. U, Tlomens O. C.

O6cy:xxnenne mepBoro Jaokjgaga «HayyHo-TexHHYecKasi, TEXHOJOTHYecKas M
npousBoacTBeHHas roroBHOCTh PI'YII «PakeTHBIH HEeHTp UM. akagemuka B. II.
MakeeBa» K OpPraHH3allHH CEPHIHOr0 NPOH3BOACTBA OPTOroHaAbHbIX BOY B
auamasone mourHocrei 30-500 kB1» 3aTparuBajio BONpochl, KacAIOIIHeCs

o BeIOOpa MormHocTH BOVY (30 kBT, 55 kBT 1 100 xBT);

U IPOBEICHIS CPaBHUTEIHHOTO aHalM3a C [OPH30HTAIbHO-OCEBBIMH MaIllHHAMU
U TI0JTyYeHHBIX pe3yIbTaToB;

° (GopMIpOBaHKs ITaKeTa 3aKa30B Ha pa3paboTaHHble BOY;

° IIPOBEICHHUS IIOTHOMAcIITaOHbIX HcnbiTanuil BOY Mommocteio 30 kBT;

° BBIIIOJTHEHHSI TIPOEKTHO-KOHCTPYKTOPCKUX padoT;

o pacueToB yIeIbHOH CTOMMOCTH  IIPOH3BOJCTBA AJIEKTPOIHEPTUH
paccMaTpHUBaeMbIMH YCTaHOBKaMH;

o CpelIcTB U ycTpoiicTB 6e3onacHocTy BOY,

° KOHCTPYKTHBHBIX  pelleHHui, obecreunBaomux paboTOCIOCOGHOCTE B
YCIIOBHSIX apKTHYECKOI0 KIIMMATa, _

o KOHCTPYKTHBHBIX 0COOEHHOCTEM IIPAMEHEHHOIO NeHEPaTopa;

o CTabUIH3alHUN 9acTOThl 000poToB BOVY, '

° BO3MOXXHOCTH HCITOJIb30BAHMS BCEPEKUMHOIO IEHEPATOPA;
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® BO BpeMs IIPOBEICHHBIX HCIIBITAaHUN Ha OJHUIOHe B BopKyTe ObUIH IpOBeaeHbI
HCIBITaHUS U BEIIOJNHEHA OTNIaaka o0opyaoBasys: nu3eiis, reaeparopa i CAY,;

° oxunraembrit 00beM BHenpenus MOK B PO moxer cocrasuts 100-200 I'Bt B
roJ;
5 npu paspaborke mpoekta MOK monydeH maTeHT, NOATBEPXIAFOIIHIL

OTCYTCTBHE aHaloroB 3a pybexom (B [anum, I'epManuu u T. 1. peanu3oBaHbl Golee
IPOCThIE TEXHUYECKHE pemleHrs, a B InpoekTe MOIK HCHoms3yroTcs ClioxHbIE
CHCTEMbl YIpaBICHHS U peryJupoBaHUs, B YacCTHOCTH - paboTa HA YaCTHYHBIX
060p0'1‘ax);\ 7

o TEXHHYECKHE pEIIeHHus, npuMeHeHHEle B MOK, mpeBoCXomsT Te, KOTOpEIe
HCIOJIE3YIOTCS B MUPOBOH IPaKTHKE IPH CO3/ITAaHUU BETPO-IHU3EIbHBIX KOMIIIEKCOB;

e OpUMeHEeHBl paHee HEHCIOJIB30BaBIIHECS IMOAXOABI IJIS peanH3aly 3amad
TIOBBILICHAS 3HEPreTUYecKod 3(GQEKTHBHOCTH Ha OCHOBE IEPCHEKTUBHBIX
KOHCTPYKTHBHO-KOMIIOHOBOYHBIX CX€M M KOMOMHHPOBAHHOM BEIPaOOTKY SHEPIHH;

° MOMIY/IbHBIH IPUHIUI IOCTPOEHHs 00ecreyrBaeT I'MOKOCTh KOHCTPYKTHBHO-
KOMIIOHOBOYHBIX PEIIEeHUH U UX MaKCUMAIIbHYIO IIPHCIOCOOIEHHOCTh KaK K MECTHEIM
YCIIOBUAM (9HepreTudeckuil OajlaHc, * 3amackl MECTHBIX BHIOB TOILIMBA, BUD,
TpeOOBaHHUS 110 3KOJIOTHH, SJKOHOMHYECKHE [I0Ka3aTeIM M T.A.) TaK H K TpeOOBaHHAM

3aKa34dHKa,

Cexnusa «Majasi W HeTpagHUHOHHAsI 3HEPreTHKa» MO BTOPOMY BOIpPOCY
MOBECTKH JHSA NMPeIJI0XKH/IA: ‘ '

o Pa3paboTaTh peKOMEHJallud, OCHOBAHHEIE HA yJETe MECTHBIX SHEPreTHYECKHUX
TOIUTMBHBIX pecypcoB, BMD, mo KOHCTPYKTHBHO-KOMIIOHOBOYHBIM PEIIEHHSM ISt

peruoHoB PO.

E PazpaboTath MeTOIUKY - 060CHOBaHHS BeIOOpa Moayneir MOK wu ux
TEXHHIECKHX XapaKTePUCTHK.

° WunnuupoBaTh  pa3pabOTKy HAaKONIHMTENEH 3HEPrMU: KOHCTPYKTHBHEIE
pelleHns], TEXHUIECKHe XapaKTePHCTHKH.

o OOpaTuTs BHUMaHME Ha HEOOXOZMMOCTh pa3pabOTKM HHBECTHLHOHHOTO
IIPOEKTa ¥ NMPOBENEHUS KOHKypca HHBECTOPOB.

e  MoOmm3oBaTh ¥ KOHCONHAUPOBaTh YCHIHMS BCEX 3aHHTEPECOBAaHHEBIX

OpraHM3aLMi A1 COXpaHEHUS TUAUPYIOIIUX IO3UIUH B IIPOEKTE CO3IaHU M3K.

3acaymaB JOKJaAbl H BBICTYIUIEHHS B JHcKyccHH cexknun «Majas u
Herpaaunuonnas s3uepreruka» HII «HTC EI9C» u cexnun «Bo3zoGHoBasiemas

3HepreTuka» OAQO «PycI'napo», y9acTHHKH pelIuIn:



. Ono6pwTh BHIIONHEHHYIO paspaboTumkams ®IVII «PaxeTHpl LEHTp HUM.
akagemuka B. IL Maxeeﬁem paboty [0 CO3JEAHHIO OpTOI‘OHaJIBHOI‘;I_‘
BETPOYCTAHOBKH. i ‘ - | :
. Pexomennosath paspa(iorrqmcam NPOBOIEHTE TEOPETHYECKHE HCCﬂeI[OBaHHﬂ
Uisi 0OOCHOBaHHS MOINHOCTHOIO psHa ﬁpmreﬁaxm&m BOVY kax Momyns
MOBK. . : ‘ _
3. Ilpu paspabotrke TmepasMepﬂoro psma oproroHANBHEIX B3V  yuects
BHICKA3aHHBIE 3aMCUaHWs, B TOM HHCHES, PacCMOTpPerh BO3MOXKHOCTH
ofeceuennss ~ BOY  BeepexumMEEM — reHEparopow, AHATOTHYHEIM
pa3pa60'raﬁﬁomy as MOK.
. PexoMenoBats gopaboTaTh TeXHHUECKHE peineHEs BBY B HHITE MONIHOCTEH
ot 30 mo 100 kBT (c BO3MOKHOCTEIO pacHIHPEHES MOIEHOCTHOIO PAZa 10 200
KBT) ¢ Hembio HOATOTOBKH K CEpHIlHOMY HEPCH3BOACTRY. :
. PexomenmoBats paspaborankaM ®TYII «Paxernsii neatp uM. akajeMuka B.
I1. - MakeeBa» TpoOBECTH NOATOTOBKY K CCPHEFIOMY IIPOM3BOJCTBY
opToroHaGHEX BOY ¥ co3faHMio THIOPAMCEPHOTC PaAld OPTOrOHAIBHEBIX
BETPOYCTaHOBOK B Auanaszose MomHocreii 30-100 (200) kBt 10 2010 1.
. Jna pemenmsa sompoca 00 yuactem OAQ «Pyclmmpo» B cepHHHOM
NPOH3BOACTEE THIIOPA3MEPHOTO PSNIA BEPTHRANBHOOCEBHIX B3Y opennoxuth
paspaGoTgmkamM B pabodeM NOpaHKe [PEHOCTABETL JONOJHHMTEIBHYIO
HH(pOpMaLHIo, no;maepxc,uammym XAp2KTCPACTHEH H paGOTOCIIOCOﬁHOCTB
BOY. __
. Ono6puTh pesyIbTaTEL HOJIEBEIX MCTIEITARE MBK, HPOBEICHHBIE B B BopKyTe
B 2008 r., ¥ peKoMeHOanuy 0o BHeApermic MK, :
. Pexomengosars HIIL| Manofi SHEPTETHKE HPOROIKETH VICCIeOBAHHS 110
OTITUMHU3AIUH KOHC‘I]:)}’KTKBHO Komnommm pememmit MAK PasIHYHbIX
THIIOB. ‘
. Jng obocHoBaHUs COOTHOMCHHMS ycmmmmm momgEocTell BOY+RC ,113151
MO3K mnopyaurs HITI] Manoli >HEpreTHKE HPEAOCTABHTH IONOIHUTEIBHYIO
nEGOpMAlHIo O pe3yIbTaTaM HCHeITa=EEd omerrEoro obpasma. MOK
~ (ocmoBHBIX Momyied BOV+HIDC), . :
10. PaspaboTankam MBK TpejUlaraeTcsa y#ecTs BHICKA3aHHBIC 3aMeYaHMs l'ipH
nanmpHeiineii pabote no coznanuio MK :

3am. IpejceiaTens > Vaenmii cekpeTaps

Hayuno-texamdaeckoi koyneruy HIl

«HTC E3C» :
ripodeccop

@ Wf/ﬁ“f — B.B. Momnomox

3aM. IpeaceaaTelts cezcmm «Mamnas u
HETpafuIAOHHAs YHEPTeTHKa»
Hayuso-Texungeckoi xoiuteruy HII
«HTC EBC»

I.T.H., Hg?beccop : .
% ' H. 4. Penpko
7 * : ‘

HayuHo-TexBmYecKol KoJUlerny HH |

;I;TC EBC»

V5

Vuensiii cexpeTaphb cexiuy «Maras u
HETPaAHIHORHAS SHEPTETHKA
Hayuno-rexamdeckon Komerpm

HII «<HTC E3C»

l Q@MD JI. B. Bapuruna

1. 1. VicamyxameoB

o
.



OT3bIB

Ha paboTel OO0 «I'PLI-BepTukansy 10 CO3AaHHIO BETPOSHEPIETHYESCKUX YCTAHOBOK
MoIHOCTEIO 0T 1 1o 5000 xBT.

OO0 «I'PLI-Beptuxans» co3mano B 2004r na 6asze ['ocynmapctBeHHOro PakerHoro
Ilentpa nmenu akanemuka B.I1.Makeesa (nanee I'PL) u sBnsercst omHUM U3 BeayIux
pa3spabOTYHKOB M IPOM3BOIUTENEH BETPOIHEPTETHUECKHX YCTAHOBOK C BEPTHKAILHOI
OCBIO BpaIlIeHHUS.

CoTpyZHUKaMH TIPeAIpUATHS SBISIFOTCS BeXylnue KoHCTpykTopsl I'PLI, mMmeromue
Oosee yeM 10-1eTHHH ONBIT IPOEKTUPOBAHUSA BETPOIHEPTETHUECKUX YCTAHOBOK.
3a2004-2008 rr. mpegupuaTre BeIArpano 2 rpanra Jenapramenta Ouepretuku CIIIA
B pasMepe 2MIH. [OONIApOB H YCIEIIHO IIPOBENO 2 TIIPOEKTa IPH TECHOM
cotpynauyectse ¢ Jlaboparopueir bepxmu (CIIA) m MeXayHapogHEIM Hay4HO-
TEeXHUYECKUM LIEHTPOM.

IpeanpustieM pa3paboTaHbl BETPOSHEPIeTHUIECKHE YCTAHOBKM MOIIHOCTSIO 1 U 3
kBT, KOoTophle IO IIpaBy MOTYT OBITh Ha3BaHbl JIYYIIUMH BETPOIHEPreTHUECKHMHU
ycraHoBkamMu Poccum u wMupa.  beul nmpoBemeH Oousbinoft 00bEM  HaydHO-
HCCIIeIOBATeIbCKUX paboT Kak 1o pa3paboTKe MaTeMaTHHecKOro —OIMCAaHUsS
moBemeHus BDOY, Tak u Oonemoit 00pEM J1abOpaTOpHBIX HCOBITAHHM 11O
ucciaenoBanuo BOY 1 noBoake KOHCTPYKIHMA.

OnbITHRIE YCTAHOBKH 3KCITyaTUPYIOTCA Kak B PoccHH, Tak H 3a pyOexkoM.

YCTaHOBKM HMEIOT INWPOKHH IHama3oH pabOodumX BEeTpoB, 3a CHUET IPHMEHEeHUS
a’3pOTHHAMHYECKUX TOPMO30B, UYTO ITO3BOJISET IOANEPKUBATH CTAOUIBHYIO YacTOTY
BpalleHHs BETpOKojeca B IMHPOKOM JAMala3oHe BETpoB. i ceBepHOro BapumaHTa
paspaboraHa cucTeMa oborpeBa JomacTei.

Tounas O6alaHCHPOBKA BETPOKOJECa OOECHEYMBAET BO3MOKHOCTh IIPUMEHEHHS
BETPOYCTAHOBOK JUISL 3JIEKTPOCHAO0XKEHUSA KaK IIPOMBIIUICHHBIX OOBEKTOB, TaK H
YacTHBIX  X03fAHcTB. MckimrodeHa BHOpanmus H  adpoAMHAMHYECKHH  IIyM.
VeranaBauBaTh MOMOOHBIE YCTAHOBKH MOKHO KaK Ha OT/JENBHO CTOSIIHAX Ha 3eMIe
MauTaX, Tak M Ha KpPBIIAX KHJIBIX JOMOB, IUIOIIA/ISX, IApKaX, aBTOCTPAAaX H IPOUMX
MecTax. OT/eIbHbIE BETPOYCTAHOBKH MOTYT 00BEUHATLCS B BETPOIIAPKH.

B npesenTanuu yTBep:KIaeTcs, 4To Ko3hhuuueHT npeodpazoBanus BeTpa paseH 0.4,
YTO BECbMa COMHUTEIBLHO.

B nienom ke ycranoBku BOVY-1 1 BDOVY-3 MoryT ObITh PEKOMEHJOBaHbI K IIHPOKOMY
BHEJIPEHHIO W Ha WX 0a3e MOrYT CO34aBaThCs MHOTO(DYHKIHOHAIBHbIE KOMILIEKCEI
rapaHTHPOBAHHOTO MUTAHUS OIS INUTaHHA CaMbIX pa3sHOOOpa3HBIX aBTOHOMHBIX
CTAllMOHAPHBIX IOTpeOHTeNell OT YacTHBIX BIAJCHUH, CENbCKOXO3SHCTBEHHEBIX
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Pa3IHYHEIX OOBEKTOB, pPaJMOTEXHHYECKHX KOMIUIEKCOB H OOBEKTOB BOEHHOIO
Ha3HAYEHUS.

B MIaHax  OpeNNpUATHS  3HAYUTCS CO3/IaHHe BETPOIHEPreTHIECKUX
BEPTUKAIBHOOCEBBIX YCTAHOBOK MOIIHOCTBIO 0T 50 kBT no 500 kBT, mo xoTOpEIM yiKe
BeJIyTCS 3CKH3HO- NMpOoeKTHBIe paboTel, a B mepcuektuBe 1000 m 5000 xBt. D10
IIOXBaJIbHO.

Cnenyer OTMeTHThb, 4YTO IpH pabore BIY BepTHKaIBLHOOCEBOIO MCIOIHEHUS
UMeroTcs  Oolble MpobieMbl, CBA3aHHBIE CO 3HAKONEPEMEHHBIMH Harpy3KaMy Ha
momacTaX. Y eciM IpH MaibIX MOIMHOCTAX BOIPOCH NPOYHOCTH, HANEKHOCTH U
JOJITOBEYHOCTH KOHCTPYKIIUH PEIIatoTcs, TO B YCTAHOBKAX OOJBIIHNX MOIIHOCTEH 3TH
nedopMalyy SBISIOTCS ITIaBHBIM IPENATCTBHEM K MX IPAMEHEHHIO, HECMOTPS Ha PsiJ
MOJIOXKUTETHHEIX 0cOOeHHOCTel BETpOyCTaHOBOK 3TOTO Kiacca.

Heobxoaumo 6Golee OCTOPOXKHO INOAXONUTH K HX HpuMeHeHHI0. Heobxommmo
MIPOBECTH MCIBITAHUSA HA HpOlIOJI:}KI/ITeJIBHOCTB CpOKa CIIyOBI, H3YYUTh MPOYHOCTHEIE
XapaKTEPUCTHKH JIONACTed M 2JIEMEHTHl MX KPEIIEHHS IIOCHe UITUTEIHHBIX CPOKOB
skcrmmyaranuu. Koropele, Kak IIpaBuio, paspymaiorcsa. VIMEHHO  MO3TOMY 110
HACTOSIIEr0 BpeMEHH B MHpE HET YCTAaHOBOK OOJBINOH MOIIMHOCTH, CIOCOOHBIX
paboraTs muTeNbHOe Bpems. VM, MMEHHO NO3TOMy, B Hacrosmee Bpems 95 %
BETPOYCTAHOBOK MHPOBOIO  BETpOIlapka ABISIOTCS  TOPH30HTAIBHO-OCEBBIMHU

BETPOYCTaHOBKAMH.
C.m.c. TATHU K.T.H.

4JIeH KOPPECIIOBIEHT
POCCHICKON HHXXEHEPHOU

aKageMuu i - I'PUBKOB C.B.
26 despana 2009 r.



Penensus
Ha pabotry HIILl «Manas s3uepreruka» u BTU
«Pe3yIbTATHI I0JIEBbIX HCOBITAHUI ¥ PEKOMEHIAHA
10 BHeaApeHuro MIK)»

Mockea 25 gpespans 2009 200a

B macrosimee BpeMs B yAaleHHBIX PErHOHAX OT IEHTPAIH30BAHHBIX HCTOYHHKOB
SHEPIUH IMPOKO MCIONB3YIOT JUIA IOTyYeHHs SIEKTPUIECKON M TEILIOBOM SHEpruu
rusenbEble yetaHoBkH ([I'Y). W rtakme JII'Y 4BIAIOTCA  OCHOBOM 3HEpreTHKH

OoJplIel YacTH TakKux TeppuTopuii PO.
B pabore ormedeHo, 4TO B Hacrosmiee BpeMa B Poccum HacumteIBaercs go 50

Thic. JI'Y ¢ cymMMapHOH yCTaHOBJIEHHOH MOIIHOCTBIO ~ 17 muH. kBT. I'ogoBas
BeIpabotka JI'Y cocraBiser go 50 mipza. kBTyu. YienbHbIA pacXon AH3EIbHOIO
TOILUIMBA, C YYE€TOM MX 3HAYUTEIBHOH WM3HOIIECHHOCTH, coctaBnger mo 450
rp.y.1./kBT4. CebecTOMMOCTh TOIIMBA C YYETOM €0 JIOCTaBKH JOXOIUT 10 60 py6. /
kB1u. VYcpenHeHHBII HM3HOC  00OpymoBaHHSA HOOXOMHT Ho0 78%. TomnusHas
COCTaBIJIIOIAS B CTPYKTYpPE CTOMMOCTH SHEPIUU BeChMAa 3HAYMTENLHA M JOCTUrAeT
0o 90% .

B 3TEX yCHOBHSX BONPOCH pa3BUTHS AaBTOHOMHOHM M  BO300HOBIAEMOL
SHEePreTHKH, HCIIONB3YIOIIell MEeCTHOE ChIphe, IPHOOpEeTaIoOT Bee Gomnbinee U OOINbIIEe
3Ha4eHHE H3-3a TPYAHOCTH [OCTaBKM JKUAKHX BHIOB TOIUIMBA M ra3a, M ero
3HAYUTEIIBHOU CTOMMOCTH.

B kayecTBe CBIpbS MOIYT MCIOJIB30BaThCS CllaHIBI, Topd, Ouoras, Mansle
BOJZOTOKH , JpoBa M OTXONBl JepeBooOpadaThIBAIONIEll IIPOMBIIIIEHHOCTH,
HENIEPCIEKTUBHBIE I'a30Bble M HEe(TIHBIE MECTOPOKIEHHS, SHEPIus COJHIA, BETpa,
HU3KOMOTEHMATbHBE MCTOYHUKH OHEPTHH, Te0TepMaibHas DHEPrus U Ip. BHIHI
B0300HOBIIIEMOM M HEBO300HOBISIEMBIX MECTHBIX HCTOYHHMKOB 3Hepruu. Bce oHM
MOTYT OBITh HCIIOJIb30BaHbI JJI [IOIy4YEHHU JJIEKTPUUECKON U TEIIOBOM SHEPriH.

B cnydae oTmenpHBIX CTaHUMK, paboTamomield Ha BO30OHOBISEMBIX HCTOYHHKAX
SHEPTdH, MPEACTABJIIETCS HHTEPEeCHBIM HX MCIOJb30BAaHWE COBMECTHO ¢ JU3ETb-
reHepaTOPHBIME CTAHIHSIMHU.

VIMeHHO »STHM BOIpOCaM - CO3JaHHUS MHOTOTOILUIMBHBIX DHEPTEeTHYECKHUX
KOMILIEKCOB ¥ TIOCBAIIEHA IIpecTaBieHHas padora. OcoObIl HHTEpeC MpeicTaBIsgeT
HCIIONIb30BaHHe OMOra3oBEIX YCTAHOBOK, YCTAHOBOK IO IIOJIYYEHHIO JKHIKOIO
TOIUTHBA M3 MasyTa, U HEINPOMBINUIEHHBIX MECTOPOXKICHUH He(pTH. DTH BOMPOCEHI
OCBEIlleHb! B paboTe, BecbMa HHTEPECHHI 1 3aCIyKABAIOT OI00peHHUs.

Becema akTyajlbHBIM SIBJISETCS COBMECTHOE HCIIOJL30BaHME JHEPIMH BETpa H B
Ka4ueCcTBE pe3epBHOM MM KOMIIEHCHPYIOUIEH HeI0CTaTOK MoITHocTH oT BOVY muzens-
reHepaTopHoi ycraHoBKoH. Mcmonp3oBaHHe COBMECTHLIX PEeKUMOB paborsl BOY u
HOI'Y naer peadpHYI0 3KOHOMMIO TOIUIMBA, BEIMYMHA, KOTOPOM 3aBUCUT, MPEHKIE
BCero, oT Hammums BeTpa. M nnma pspa pernoHoB Moxer pocturaTh 20- m Oonee
IpOIEHTOB. YUTO [aeT pealbHyK OKYIaeMOCTh, KaK IIOKa3alH IIpOBeeHHEIC
HCIIOJNHUTENSAMH MCCIENOBAHNS, TAKOTr0 00OPYTIORAHNS Ha TIpuMepe Troc. Tukew 1o 5
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nert. IIpu Goiee GraronpuUsATHBIX YCIOBHSAX 3TH CPOKM MOTYT OBITH COKpaleHbl OT 1
10 3 Jier.

OTO HaeT OCHOBAaHHE Ui IIMPOKOrO HKCIIONB30BaHUSA TaKoOro o0OpYIOBaHUS.
ITogobHble BeTpoau3enbHBIE cTaHUMH, HanpuMep NW-100 mpowmssoxcrtsa CIIIA,
IIMPOKO HMCHOIBL3YIOTCA Ha AJcKe (3KoHOMHsI TomnuBa 1o 20%), AHTapKTHIe,
Bpaszwmu, ABcTpanuu U ip. periOHax MUpa.

B Poccum ux IpUMeHEHHE CHEPXKUBAET KAK OTCYTCTBHE BETPOIHEPTETHUECKHUX
YCTaHOBOK, TaK ¥ CHCTeM, 00ecIeurBaloNINX COBMECTHYIO paboTy HX C AU3EIbHBIMU
CTaHLUSAMH. ' '

[TosTomy pabotsl, mpoBoxumsle HIIL] «Manast snepreruka» u BTU mo cosganuro
MDOK cnenyer npusHaTh KpaliHe aKTyallbHbIMH.

Crnenyer ocTaHOBHTBCS Ha BHIOOpE 3JIEKTPHYECKOH CXeMbI COBMECTHOH paboThI
HCTOYHHKA HECTaOMIBHON SHEPTHH, B NaHHOM ciaydae BOVY, u JII'Y. Hanuune 3Bena
IIOCTOSTHHOT'O TOKa B CHCTEME lfeHepHpOBaHHﬂ, [IO3BOJISIET CYMMHPOBATh IHEPTHIO,
UM 00ecleuydTs IPUOPUTET -pabOTEl OJHOIO M3 HCTOYHUKOB. [IpuMeHeHHe
MHBEPTOPOB, 00ECIIEUNT BEICOKOE KaUeCTBO BEIXOMHOM SHEPrUH.

TakuM o00pa3oM, CTOMT ONOOPHUTb, IPUHATHIE CXEMOTEXHHYECKHE PpElIeHN,
paspaborunxkamu MOK. '

Paspaboryuxamu MOK paspaboTad, HM3rOTOBIEH M IIPUMEHEH JIIeKTPHYECKHUIt
CHHXPOHHBII TeHepaTop C IIMPOKHAM [Mala30HOM pEeTYJIHPOBAaHHS BBIXOIHOIO
HanpsoKeHHus (BCEpPe)KMMHBIM reHepaTop). B KadecTBe 3amMedaHUs MOKXHO OTMETHUTD,
4TO Ieraecoobpa3Ho ObLI0 OBl paccMOTpeTh IPUMeHeHHEe WHAYKTOPHOTO TeHepaTopa,
KOTOPBIH HMeeT XOpOoIlHe peryIHpPOBOYHBIE XapaKTePHUCTHKH M HH3KYIO CTOMMOCTE.
XopoIllo CHEXpOHH3UpYeTcd ¢ ceThlo. OMHaKo HMeeT 0oJee 3HAUYUTENBHYIO MACCY.

Cnemyer OTMETHTH B KauecTBe IIOJIOKHTEIBHOTO MOMEHTa,  4YTO IIOCIE
INIHTENbHBIX IEPHOIOB pa3pabOTKH TE€HEepaTOpPOB ¢ INHPOKHM IHAIIA30HOM
peryaupoBaHus HANIPSOKEHHS U CUCTeMBl yIpaBneHus, pazpaborunku MOK nepenum
K CTEHJIOBBIM H ITOJIEBBIM HATYpHBIM HCIBITaHHAM. M 110 coobiienuio pa3paboTInKoB
HOMYYHJIH 3aBHCHMOCTH peXuMoB paboTel JI'Y, obecrmeumBaroiye pealbHYIO
SKOHOMHIO TOIJIMBAa Ha IIOHMKEHHBIX 4YacToTax BpaiieHus npusoga 'Y, uyro
IIpeJICTaBJIeHO Ha Trpaduke 3aBUCHMOCTH pacXofa TOIUIMBA OT pa3BHBAEMOMH
MomrHocta JII'Y.

BMecTe ¢ TeMm, clenyeT OTMETHTh, YTO B paboTe B HEeNOCTATOYHOW CTENEHH
IIpeICTaBIeHa OPOrpaMMa MCIBITAHWN ¥ Pe3yJIbTAThl WCIBITAHHNA, 9TO ., BOZMOXKHO,
ABIISI€TCS HEKAUYeCTBEHHO NOJATOTOBIECHHOW Mpe3eHTamueit. [losTomy Tpebyercs
IOIOIHUTEIbHOE H3YIEeHNEe MAaTepHUaIOB UCTIBITAHUH.

B yenom owce, npedcmaenennas paboma akmyanvHa, 30CaVHCUBAEN BHUMAHUS,
noowpeHus, OONOJHUMENbHO20 U3VYEHUs U  Meopemuyecko20 00O0CHO8AHUS,
GKIIOYCHUS 6  NpOSPAMMY  HPUOPUMEMHbIX — pabom,  UMEHWUX - BANCHOE
2ocydapemeenHoe 3HaueHue. Heobxooumo unmencugpuxayus pabom no coz0anuro
omeuecmeernvix MOK.

C.n.c. ATH, 2enepanvrviii oupexmop HHUL] « BHH{3K»,

YNIeH-KOPPeCnoHOEHIN POCCUTICKOU

UHJICEHEPHOU aKademul, K.m.H. it I'pubkoe C.B.




OT3bIB
Ha MaTePHAIIEl IPE3E€HTAIMMH, IPEICTARIEHHBIX K 00Be JHHEHHOMY 3aceaHuio cexmud «Mamas u
HetpanunuonHasd sueprerakay HTC HIT «E3SC Pocenm» 1 ceximn «Bo3o0HOBIIEMas SHEPreTHKA»
HTC OAO «Pycl'ugpo»
110 TeMe: «Hay4Ho-TeXHHYecKHe, TeXHOJIOTHIeCKHe H NPOH3BOACTBEHHEIE 0CHOBBI
HCIO0JIb30BaHuA BDY oTedecTBeHHOro mMpou3BoaAcTBa B coctase MIK»

Wnes pazpaboTkd M co3JaHUsl MHOTOGYHKIMOHATBHBIX 3HEPrOTEXHONIOTHYECKMX KOMIIIEKCOB
(M3K) ¢ y4eTOM COBPEMEHHOIO COCTOSHHS M IEPCICKTHB pPA3BUTHUS 3HEPreTHKH Poccuu,
0€3yCIIOBHO, ABJIAETCS aKTyalabHOH U MEPCIEKTHBHOM ¢ TOUKH 3peHHs obecnedeHus 3G deKTHBHOTO
SHEProCHaOXEHHS Pa3IHYHBIX NOTpeOHTENeH B pa3IHYHBIX CEKTOpaX SKOHOMMKH.
B momonnenwme x aprymeHTaM, IPHBEJEHHBIM B NPE3ECHTAIHH, CIEAYeT OTMETHTH, 9YTO B PA3BHTHH
pOCCHMCKOH KPYITHOH CeTEROM SHEPreTHKH JaJIeKO He Bee OJaromnoIydHo:

a) BBOJI HOBBIX MOIIHOCTEH OTCTAET OT MOTPeOHOCTEH,

6) pacTeT YHCI0 SHEProAeHIHTHEIX paifOHOB,

B) pacTeT UYHCIO OTKa30B Ha MOJNKIIOYEHHE HOBEIX MOTpeOHTeNedl IO TEXHOJIOIMYeCKHM
IpHYIUHAM.
Peaxkius pelHKa M IIOTpeOMTenel Ha pacTylIue IIeHE Ha JHEPIHiO, Ha CHIDKEHHME KayecTBa
3JIEKTPOCHAOKEHHs, Ha IOBBIIEHHE PHCKOB CHIDKEHHS HAJEXKHOCTH OHEProcHabKeHHd, Ha
HHQpPacTpyKTypHbIE H3MEHEHMs B 53HEpPreTHKe YCHIMBAeT TEHJCHIMIO IMEPEXofa MHOTHX
noTpedurenei Ha coOCTBEHHEIC aBTOHOMHEIE HCTOYHHKY SHEProCHa0KeHHUS.
ITo manHeM @enepanpHON TaMOXKEHHOM cIy:kKOBI POCCHH HMIOPT B CTPaHY 3JE€KTPOrE€HEPHPYIOLINX
ycraHoBok Ha 0Oaze JIBC crpemurensHo pacteT. OCOOEHHO 3TO KacaeTCs YCTAaHOBOK MAJOi
momHocTH (no 60 kBt), mMmopt kotopsix ¢ 2001 mo 2007 rr. BEIpoc Gomee weM B 12 pas, ¢ 17 10
200 teIC. mIT. B rox!
B nepuox 2001-2007 romoB esxerogHsle BBOAEI MaIBIX 3IEKTpocTaHIwmil B Poccun BEIpocnd ¢ 1,4
I'Br 8 2001 roxy mo 3,9 I'Bt 8 2007-m. Ilpu 3ToM cyMMapHEIH BBOJ KPYIHEIX 3I€KTPOCTAHIIHIN B
P® 3a mepuon 2001-2007 roxos coctasmi Beero 9,7 I'Br, a Masibx — moutu B 2 paza Gosble!
VuTerpanus TpaAHIHOHHEIX aBTOHOMHBIX B3HEPrOyCTaHOBOK Ha 0aze ABHrareliell BHYTPEHHETO
CropaHHs C BETPOBBIMH H COJHEYHBIMH JHEPrOyCTAaHOBKAMH, SBIIAETCS aKTHBHO pa3BHBAEMEIM
HalpaBJIeHHEM MHOTHX 3apyOeXHHBIX pa3pa®oTok. Taxkwe KOMIINEKCH IIHPOKO Ipejaaararorcs Ha
PEIHKE MHOTHMH KOMIIAaHHSMH. B pe3ynbrare 0000mMEHuUs ONEITA DKCIUTyaTALHH TAKMX YCTaHOBOK
II0Ka3aHO, YTO B ONAaronpHATHEIX YCIOBHAX JOCTHTAeTCA CYLIECTBEHHAs SKOHOMHS OPraHHYECKOTO
TOILIHBA, CHIDKAIOTCS BpeAHBIe BHOpOcH B aTMocdepy H 3arps3HEHHE OKpYKalomieH cpeisl
TOIUTHBHBIME KoHTeitHepamu. [Ipu obecrmeueHHH onTHManpHOH KOHOHUTYpAlMM W COCTABa TaKHX
HHTETPUPOBAHHBIX 3HEPrOyCTAHOBOK HMMEET MECTO CYIIECTBEHHOE CHIDKEHHE CTOHMMOCTH
BEIpa0aThIBaeMOI JHEPrHH.
Wnes KoreHepaluy (3IeKTPOSHEPTHS + TEIUIO) M TPHTEHEPAAH (IEKTPOIHEPTHA + TEIIo + X0Iox)
¢ yTwim3amued CcOpPOCHOTO Telia 3HEPrOKOMILIEKCa TakKe SBISIETCS WM3BECTHOM, aKTHBHO
[IPOIBUTAEMOM Ha PHIHOK M BeChMa IEPCHEKTHBHOM I NalbHeHImX paspaboTok. Bmecte ¢ Tem,
JeKapupyeMble MHOTHMH pa3paboTdMKaMH, B TOM YHCIE€ H aBTOPAMH DPELEH3HPYeMOM
Ope3eHTAIlMH, YTBEPXKICHUS O BO3MOXKHOCTH IIOBBIIECHHA KOI(DQUIMEHTa HCIOIB30BAHUSL
NEPBHYHOM 3HEPrUH (TOIIHBA) IIPH peali3allii TaKoro moaxona 1o 85 — 90% sApnsercs ype3MepHO
ONTHMHMCTHYHOM, ITOCKOJIBKY Ha TMpaKTHKE IPH PacCMOTPEHHH KOHKPETHOTO = peanbHOro
moTpeOuTeNns OKa3bIBaeTcs TPYAHBIM COTJIAcoBaTh JJIEKTPHYECKHME M TEIUIOBEIE CYTOYHBIE MU
0coOeHHO Ce30HHEIe Tpad¥KH MPOU3BOACTBA DHEPTUH H Harpy3ku. OIHAKO HMeeTCs MIMPOKOe IO
JUIA MOMCKA ONTHMATIBHBIX PEUICHHH ¢ IPUMEHEHHEM Pa3lIHYHBIX aKKyMyJISTOPOB 3JeKTPOIHEPrHH,
TeIIa ¥ XOJIOa. -
Vnmes mnpom3poacTtBa B coctae MOK Ha MecTe MOTOPHOrO TOIUIMBA (IpH  HAIHYHU
COOTBETCTBYIOIIEr0 UCXOTHOTO CHIPES) SBJISETCS JOCTATOYHO OPUIHHATLHON U BeChbMa HHTEPEeCHOH
1t Bollee JeTanpHOH MpopaboTKH M KOMMEepIHaIH3alii BO MHOTHX paifonax Poccuu.
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Hcxons u3 M3N0KeHHOT0, MOKHO YBEpPEeHHO YTBepXIaTh, uTo paspaborka MDOK sapinsgercs BeceMa
IIEPCIICKTHBHEIM M BOCTpPeOOBaHHEIM HallpaBlIcHHEM, TpeOyIommM Ge3yCIOBHOM I10IEPHKKH.
OnHako B KayecTBe BaXXHOIO H IIEPBOOYEPENHOIO 3Tana Tpebyercs Oojee cHCTeMHO pa3ofpaThes B
JaHHOM mpobileMe M 00OCHOBAaTh HamOojee NEpCHEeKTHBHEIC KoHGurypammu MOK, MommocTHOM
PAl DHEPTrOYCTAHOBOK, HMCXOAd H3 KIACCH(QHKAIHMH NOTeHIHAIBHBIX MOTpeOHTENeH, pealbHBIX
KIMMAaTHYeCKHX YCIOBHH IpEANONaraeMbIX PaHOHOB SKCILUIYyaTallMH H C YYE€TOM OXKHIA€MEBIX
rpadukoB BocTpeOOBaHHEIX Harpy3ok. besycimoBHO, HeobXoquMo pa3puThe Teopund MOK, MeTOI0B
IMHAMHIECKOIO MOJEIHPOBAaHHA HX PadOTH C¢ y4eTOM paHee yKa3aHHBIX (axTopos. CIOMKHOCTB
3aad4l COCTOMT B TOM, 4To co3ganHe MOK mpenmonaraer BEIGOpD ONTHMAIBHBIX NEPBHYHEIX
HUCTOUHHKOB OJHEpruy (M3 IIHPOKOTO CIEKTpa BO3MOMKHOCTEH), OOOCHOBaHMS BBIXOHBIX
«IIPOJYKTOBY (2JIEKTPHYECTBO, TEIIO, XOJI0/A, MOTOPHOE TOIUIMBO, BONOCHAOKeHue U jp.). BayTpH
MD3K BO3MOXKHO HCIIOIB30BAHHE PA3IHYHEIX TEXHOIOTHH U 000pYIOBaHUS I IPeoOpa3OBaHusd |
aKKyMyJMpOBaHMsA SHEprud. B HTOre, 4YMCIO BApHAHTOB IOTCHIMATBHBIX KOHGHUTypaumuil u
cocrapoB MOK oxaseiBaeTca BechbMa OompmmuM. Pa3pabaTEIBaTe Bce BO3MOMKHEIE BapHAHTEL
IpaKTHIeCKH HeBo3MOXHO. HeoOxonum HaydHO 00OCHOBAHHBIH BEIOOp HambOoIee MEePCIEKTHBHEIX
2-3 BapumantoB MOK c KoHIeHTpamueil (HHAHCOBBIX M HHTEIUIEKTYAIBHEIX DPECYpPCOB Ha HX
pa3paboTke ¥ KomMmeprmamm3anuu. Iloka ke yOenHWTenRHEIE H OOOCHOBAaHHBIE JIOKA3aTEILCTBA
BEIOOpaA paspadaTeIBacéMBIX BapuaHToB MOK, 110 MHEHHIO pelieH3eHTa, OTCYTCTBYIOT.

Kak npenensHeni caydait MOK criemyeT paccMOTpeTh 2HEProycTaHOBKH BOOOIIE He HCIONB3YIONIHE
OpPraHHYecKoe TOIUIMBO, a paboTaiolMe TOJBKO Ha MECTHBIX BO300HOBISEMBIX HCTOYHHKAX
sHepruu. Pesymprathl mocnemmux pabor OMBT PAH B 00macTH MHOJNHOCTBIO aBTOHOMHEIX
COJTHEYHO-BETPOBBIX 3HEPrOyCTAHOBOK IIOKA3BIBAIOT, YTO CO3JaHHE TAKUX YCTAHOBOK BIIOJIHE
BO3MOXKHO ¢ BIIOJNHE IpHEMIEMBIMI TEXHHKO-3KOHOMMYECKMMH IOKA3aTelsIMH I MHOTHX

peruonor PoccHu.

Yro kacaeTcs pa3pabOTOK OTEYECTBEHHBIX BETPOBBIX 5SHEProycTaHOBOK it MOK mim mig
CaMOCTOSATENBHOTO MCIOIb30Banus, BeinonEIeMbIX I'PL] «BepTuxaisy, TO OHM JOCTATOYHO XOPOIIO
H3BECTHEL M B YCJIOBUSIX TOTaJIBHOIO OTCTAaBaHMs OTEYECTBEHHEIX pa3paboTok B 00macTu
BETPOOHEPTeTHKH OT 3apyOeXHEIX, TpeOyloT Oe3ycloBHOH TOIEPKKH. YcTaHOBKH [PI]
«BepTHkasb» HMEIOT psd OPHIMHAIBHBEIX TEXHHYECKHX pelleHHHd, OOeCIeYeHE JOCTATOYHO
COBPEMEHHOH IIPOM3BOACTBEHHO-TEXHOIOIHYECKOH 0a30d H KBaTHGOUIMPOBAHHEIM HAYYHO-
TeXHHYECKHM IEPCOHATIOM. :

K coxanenmro, npesenranus ['PI] «Beprukane» HOCHT Ype3MEpHO PEKIaMHEIH XapakTep H He
COOEPKHUT CHCTEMATH3MPOBAHHOM MH(QOpMAalMH, TIO3BOJNMIONIEH CpaBHHUTHL II0 OCHOBHBIM
IIOKa3aTe sIM IIpeyiaraeMele 00pasilbl ¢ KOHKPETHEIMH JIYUIIUMHE 3apyOeKHBIMH aHAIOTAMH.

3aB. maboparopueit B0O300HOBISEMBIX HCTOTHHKOB SHEPIUA

u sHeprocbepexenus OVIBT PAH, n.1.1. s _/
%‘f/f 0.C. ITonens
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