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POWER SYSTEMS

BNu SHEPTETU4YECKWUE CUCTEMBI

YCIELUHbBIE OTPACJIEBbBIE PELLIEHIA
SALAY ABTOHOMHOI'O SHEPT OCHABXXEHWA

QJIEKTPOSHEPI A BE3 MNMPOBJIEM!



Om3biBbl Kn1ueHmMos blL, HepzemuyecKkue Cucmembl

{( Bbipaxaem npusHamenbHoCcMb 3d pabomy BAWIUX CNEUUANUCMOB HA CMPOUMenbCmse 3Hep2oueHmpa Ons
20/10BH020 O(pUCA, CKAAOCKUX U NPOU3BOOCMBEHHbIX NoMeuleHUl 3A0 «Anmeku 36,6». B KOpomKue CPOKU, B CI0KHbIX
YCOBUSIX, UHXKeHepbl-nyCKOHANAHUKU BrL, SHepaemuyeckue CUCeMbl BbINOIHUU 02POMHbIL 06bem patom no MOHMAXy
U 3anycky B aKCnayamauuto 12 MuHumyp6uH Capstone C65.

Mpednazaemble pewieHus, Ka4ecmso padombl, MBop4eckuli N00xod U NPoeccUoHANU3M, BHUMAMeNbHOE OMHOUWeHUe

COMpPYOHUKOB K HAWUM NOXXeNAHUSIM XApaKmepu3syom KoMnaHuto BrL, SHepzemuyeckue CUCmembl Kak npopeccuoHana
8 daHHol o6nacmu. )Y

A.N. E¢ppemos

TNAaBHbIl 3Hep2emuK

3A0 «Anmeku 36,6»

2. Mocksa

« AnssHepeocHABKeHUs HOBO20 MHOZO(DYHKUUOHANBHOZ0 MOP20B020 UeHMpPad B CMONUUe pecny6auxku Komu 2. yxme
mMpeboBancs HA0eXHbIU UCMOYHUK 31eKmpo3Hepauu. ModkaoueHue K 20p0dckum JI3M no (pUHAHCOBLIM NPUHUHAM
0KA3aN0Cb Heyenecoo6pasHbiM, U Mbl OCMAHOBUIUCL HA pelleHUuU KoMnaHuu Bl dHepzemuyeckue CUucmembl —
UCN0/Ib30BAHUU ABIMOHOMHO20 UCMOYHUKA 3/1eKmpo3Hepauu. C NOMOWbI0 Cneyuanucmos BIL, 66110 Nodo6paHoO
coBpemMeHHoe 000pydoBaHuUe: 3 MUKpomyp6UuHbl Capstone C65 C menaoymunu3amopamu U 0ByMsi 00XKUMHBIMU KOMN-
peccopamu 06ueli MoUutHOCMbIo 195 KBM. Bce nocmasneHHoe 060pydoBaHue pabomaem HadexHo. )Y

A.C. Acionsa
TNaBHbIl UH>XeHep
000 «Anuc-nnwcy»

2. Yxma

< B 2005 200y 6bina 30BepuieHd peKOHCMPYKUUA KOMeabHO «MUXailnoBckoe Wocce» B 6en20podckom palioHe.
Heo6x00UMOCMb MOOepHU3AUUU KOmebHOU 6biNd CBA3GHA, B NepByto ouepedb, C PUu3u4eckum U MOpaabHbIM USHOCOM
060pyd0BAHUSA, G MAKXe C NOJKII0HeHUeM K menjiocemu nompebumeneli BEOOMCMBEHHOU KomebHol OAO «benmscoy.
Kpome mo20, 015 BblpabomKu 31eKmpo3HepauU Ha COBCMBEHHble Hy>K0bl HA KOMeIbHOU YCMAHOBUAU MUKPOMYpOUuHy
Capstone C30, 371eKMpu4eckoli MOWHOCMbIO 30 KBM, C KOMJIOM-YMUAU3Admopom BbIX/IONHbIX 2d308, MeNI0BOLU MOUWj-
HOCMblO 60 KBmM.

B CBA3U C MeM, Ymo KOMesbHAS pACnONOXKeHA B XUJIOM MACCUBE U C Ue/1bi0 NOBBILUEHUS MeXHUKO-3KOHOMUYECKUX
nokasameneli komenbHoli, 6blU 3dsiBAieHbl C/ledylouiue mpefoBaHUs K 060pyO0BAHUIO: HU3KUD ypoBeHb Wiymad u
BpedHbIX BbIGPOCOB B OKPYXKAIOULYHO Cpedy, BbICOKUU 3nekmpudeckuli KMnJ, BbicoKuil Ko3hpuyueHm ucnonb308aHus
mensombl C20pAHUsi MONJUBA, 2UGKOCMb NO OMHOWEHUI K KA4ecmBy U BUJY MoNUBd, BbICOKAS CmeneHb dBmo-
MAMU3ayuu U Ha0eXxHoCmu pabombl CUCMeM 3Hep20yCMAaHoBKU.

OﬁopyDOBaHue, BXO@FIIM,GC B COCMaB 3HepeoyCcmaHoBKU, yaosnemsopﬂem BCEM BblUEU3/10)KEHHbIM H’Ip€6OBaHMﬂM.
Nocmasky 0AHHO020 OﬁOpyOOBaHMH 0119 OAO «TennosHepzemuyeckas KOMNaHus» ocyuecmsuia komnaHus BIiL Hep-
2emuyeckue Cucmembsl.

6102000pst MeXHUYECKo ModepHU3AUUU KOmesbHOU C NpuMeHeHUuem 060pyd0BAHUSI, NOCMABIEHHO20 KoMNAHuel BrL
SHepzemudeckue CUCMeMbl, 3HAYUMEbHO NOBbILWEHA HAJEXHOCMb 3Hep20CHABKeHUsi hompebumeneli KomesbHoU,
G MAKxKe NOKPbIMo nompeBneHue 31eKmposHepauU KomesbHou Ha 30% 8 3UMHUL Nepuod u Ha 70% — B NemHuUii nepuod.

BbICOKO OUeHUB ypOBeHb NPoBedeHHbIX pabom, cneyuanucmel OAO «Tensio3Hepzemuyeckas KOMnaHusy 6aazo0apsam
KOMNaHUto BIL| SHepeemuyeckue CUCmeMbl 30 COMpYdHUYecmBo. )Y

M.3. YegppaHoB

W. 0. 2eHepanbHO20 dupekmopa

OAO «TennosHepzemuyeckasi KOMNAHUS»

2. benzopod
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FonoBHovi ogpuc
rpynmnbl kKomnaHui BriL|

O KOMMAHWNW BINLU, SHEPTETNHECKNE CUCTEMBb

Komnanua BrI1L, SHepretnyeckme CUCTEMbI IBASIETCA MHTErPUPOBAHHON
VHXVHUPVHIOBOM KOMMaHWeNn, crneunanmavpylolleincs B 0651acTy NocTpoe-
HUS 1 SKCnyaTaumm pacnpeaenieHHbIX 9HEPreTUYeCKMX CUCTEM.

B kayecTtBe EPC-KoMNaHuu mMbl NPOEKTUPYEM, CTPOUM <0, KJIKOY» 1 SKCrya-
TUPYEM SHEProLEeHTPbl B AnanasoHe mouwHocTen ot 30-100 knnoBatT oo
10-20 n 50-100 meraBartrT.

B kayecTBe IPP-koMNaHnu Mbl, COBMECTHO C PermoHasibHbiMy NapTHepamu
1 GUHAHCOBLIMU MHBECTOPAMMU, CTPOVIM TEPPUTOPUANIBHO pacnpeaenieHHYo
CETb HE3ABNUCUMbIX 3HEPIrOLIEHTPOB, 00beaMHeHHbIX B TPI'K — Tepputopuass-
Hyto PacnpegeneHHyto leHepupytoLyto Komnanmio.

B CBOMX peLLUeHUsX Mbl ONMPAEMCH Ha CaMble COBPEMEHHbIE KOHLENLNU
1 camble 3¢pPeKTUBHbIE TEXHONOMMN. B yacTHOCTKU, KOHUENUWUS pacnpeje-
JIEHHOW reHepaumnm, B COOTBETCTBUM C KOTOPOM NPON3BOAUTENN SNEKTPO-
3HEPrnn 1 Tenna MmakcumanbHo NpMbAnXeHbl K NoTpedbutenio u cbéanaHcu-
pOBaHbl C HAUM NO Harpyske, No3BoigeT MUHUMU3UPOBATbL TPAHCMNOPTHbLIE
noTtepw, a BoipaboTka Tenna (1 xonoaa) o4HOBPEMEHHO C NPON3BOACTBOM
3JIEKTPOIHEPIN (KOHLENUUs KoreHepauuu v TpureHepasmy) no3sonset
[0BECTU KO3 PULMEHT ncnonb3oBaHms Tonnmnea Ao 90% u Beiwe. YHUKaNb-
Hble XapaKTEPUCTUKN MUKPOTYPOUHHbLIX reHepaTtopoB [al0T BO3MOXHOCTb
pacnonaraTb Haln 3HEProueHTPbl Kak B NYCTOHACENEHHbIX paioHax n B
KYPOPTHbIX 30Hax 6e3 BCAKOro pucka Anas 9KoAormu, Tak U B CaMbIX
OTAANEHHbIX yronkax — nocenkax Ha KpanHem Cesepe, HENOCPEACTBEHHO
Ha MECTOPOXAEHUSX NN Ha Tpaccax.

Ha cerogHsilwHuiA oeHb komnaHus peanusosana 6onee 250 NpoekToB aBTO-
HOMHOIO 3HeprocHabxeHuns 0bLLel aneKkTpnu4eckon MolHocTeio 160 MBT.

B uncne Hawmx 3aKasynkoB M KPYMHENLIME POCCUINCKME KOpRopaunn, Takme
kak «FA3MNPOM», «POCHE®Tb», «JIYKOWJ», <«THK-BP», «HOBAT3K»,
«UTEPA», <POCTEJIEKOM», 1 Oecatku cpegHux n Menkux notpebutenei
CaMoro pasnnyHoro npodung — MyHMumnanbHblie 00pa3oBaHns, TOProBbie
1 pasBriekaTesibHble LEeHTPbl, 0OUCHI U TOCTUHULLBI, CTaAMOHbI U aKkBanapku,
LLKOSbI M BONBHULBI, MPOMbILLIEHHBIE NPEANPUATUS N3 CaMbiX Pa3HO0BPa3HbLIX
oTpacnen 3KOHOMUKM.

MprMeHeHne NHHOBALMOHHbLIX TEXHONOIMIN, cTporoe cobnioaeHne GpuHaH-
COBbIX MapamMeTpoOB MPOEKTOB M KpaTyahwme CpOoKM UX peanmaauumn
No3BOSNAM HaM NMpnobpecTn penyTauuio HagexXHoro naptTHepa u 3aHsaTb
NNANPYIOLWKWE NO3ULINK HA PbIHKE CUCTEM aBTOHOMHOIO 9HEepProcHabXeHus.
[MpakTrnyeckne ycnexm Hawem KOMNaHnMM BHECN HEMaANbIA BKNa, B paclun-
pPEHME NONYyNAPHOCTU KOHUEMUMX pacnpeaeneHHOn 3HEPreTUKN 1 NO3BONSIOT
MOCTENEHHO NPeoa0eBaTb TPAONUMOHHbBIN CKENCUC B OTHOLLIEHUN «Manon»
3HEepreTukuy, Kak oTpacnm, CKOMNPOMETUPOBAHHOW LeNbiM PsaoM Henpoay-
MaHHbIX 9KOHOMUYECKNX U TEXHUYECKNX PELLEHWNTA.

Oduc komnanum BINL, QHepreTuyeckne CUCTEMBI U MHXEHEPHO-MPOEKTHOE
6lopo pacnonaratoTtcsa B Mockse.

B ropoae Tytaese, fApocnaBckon obnactu, CTPoOUTCA 3aBOA, MO MPOM3-
BOACTBY MUKPOTYPOUH N KOMMNEKTHbIX 3HEPrOLEHTPOB MO TEXHONOMMSAM U
Ha OCHOBaHWM NULIEH3WOHHbIX cornaiweHuin ¢ komnanuammn Capstone, OPRA
n ap. KomnaHnga nmeet pernoHanbHble NPeaCcTaBUTENLCTBA U CEPBUCHBIE
ueHTpbl B AcTpaxaHu, HwxHem Hosropopge, Hosocubupcke, Tomcke,
TiomeHun n AkyTcke.



Mpowno BGonee natTu neT ¢ Tex Nop, Kak
B rpynne komnaHuin BIL, nosaBunocek Hanpas-
neHune «3HepretTnyeckue Cuctemsl». B To Bpems
BCE: M cama TEepMMUHONOrus, U KOHUEnuus,
n o6opyanoBaHMe — BCe Ka3anocCb 9K30TUKOWA,
Danekon oT peasibHbiX NOTPEBHOCTEN 3KOHO-
MUK W HA CTOPOHHWMA B3rNs4, HUKaK He
o6ewano BelpacTu B Cepbe3Hbli BU3HEeC. Tem
He MeHee, Bpems B O4EPeSHONM pas noaTeBep-
OWno, 4To npuv cobMoaeHUN OnpeneneHHbIX
YC/IOBUIA WMHHOBAUMW MOFYT MPETBOPSATLCS
B XN3Hb. OTU YCNOBUA — nparMaTu4eckui
oTOOp peLleHni, NonHaa KOHUEeHTpauus Ha
DOCTMXXEHUN  MPaAKTUYeCcKoro  peaynbrara,
CKpynyne3Hoe BHMUMaHWE K AeTansm Ha BCEeX
aTanax peanuM3auunu

dbVHaHCOBbLIN

NPOeKTa, XeCTKuin

KOHTPONb U NJaHUpOBaHue,
YMEHNE BUAETb CUTYyaLUIO B Pa3BUTUM U HE
M3MEHATb CTpaTernu nog, AaBleHUEM CUIOMU-
HYTHbIX KOJIeGaHW B OKPYXaloLem Mupe. 1o
yCnoBusl, KOTOpble O06beOMHATCS OOHUM
EMKMM CNOBOM — npodeccmnoHannam. MMeHHO
npodeccmnmoHannam komangbl BrL, nozsonun
BbICTPOUTb CEPbEe3HbIN BU3HEC N3 A0CTATOYHO
abCcTpakTHOWM 1 CoBEpPLUEHHO HOBOM Ans Poccumn

KOHLLeNnuMn pacnpeneneHHom saHepreTuku.

JlornHoB AHatonnihn UropeBuny
Mpe3ungeHT rpynnbl komnanuin BIL,

Ha cerogHa aToT 6Gu3HEC wu3mMmepsieTcs
COTHSIMW €OUHUL, — COTHW KJIMEHTOB, COTHWU
YCT@HOBJIEHHbIX MeraBatT, COTHU MUJIJIMOHOB
[onnapoB koMmepyeckoro obopoTta. Hawa
penyTaums, BbICTPOEHHas 3a nocnegHue 3-5 ner,
nomoraeT HaM CeroHs 3aBOeBbIBATb JOBEPUNE
HOBbIX KNIMEHTOB. OT TOro, Kak Mbl ONpPaBAaEM
9TO [OBEpME B NPOLLECCE peannsaymm HOBbIX
NPOEKTOB, OyAET 3aBNCETb Halla penyTauus B
nocnepywowme rogpl. Cenyac, pagyscb HOBbIM
ycnexam 1 nocTeneHHo OCBanBas CneayoLni
pa3psg  Ha HaLmx
OOCTUXKEHUI — TbICSYU, KPAMHE BaXHO He

wKane u3MepeHun

3abbiBaTb 00 3TOM.

A

MckpeHHe Bauy,
AHaTonui JlornHos



CkopoxonoB AnekcaHap AHaToJibeBUY
leHepanbHbIN ANPEKTOP KOMMaHUU

BriL, SHepreTuyeckme Cnctemsl

Komnanwus BlL, SHepreTtuyeckmne Cnctemsl
pacnosiaraet BCEMW pecypcamu, Heobxoau-
MbIMU 0151 YCMELLIHOM peanm3auny NpoeKkToB B
obnactn pacnpeneneHHon SHepreTukn u
3HeprocHabxeHus
mMacwTaba 1 YpoBHS CNOXHOCTU. Ha ceroagHs

ABTOHOMHOIO noboro
Mbl 06napgaem kBanMdUUMPOBAHHLIM Nepco-
HaJIOM, MHOTOJIETHMM OMbITOM, SKCKJTIO3MBHBIMM
JOoroBopamu C npoussogutensaMm 06opyno-
BaHUS N YCTOMYMBBLIMU CBA3AMU C (PUHAHCO-
BbIMUW NapTHepamMn. Mbl FOTOBLI B3Tb Ha ceb4
BECb KOMMEeKC paboT Ha NPOTSXEHWN MOJSIHOrO
XM3HEHHOrO UMK/a npoekTa U HeCTU Ipuan-
Yyeckyto U GUHAHCOBYIO OTBETCTBEHHOCTb 3a
KOHEYHbIN pe3ynbrat. CnekTp Hawwux ycnyr
BKJIIOYAET aHaNIM3 3KOHOMUYECKOW LLenecoob-
pa3HOCTM COOCTBEHHOW reHepaumm 1 paspa-
601Ky TOO, npoekTupoBaHue, BbIMNOJIHEHUE
COrnacoBaHuii,  MOJlyYeHME  pa3peLUeHuit,
HaA30p 32 UHXEHEepPHbIMKU paboTamu, MOCTaBKY
3HepreTnyeckoro 060pyaoBaHns, CTPOUTENBHO-
MOHTaXHble paboThl, @ TakXe 00CNyXMBaHWE
WM  nonHoe obecneyeHne aKcnyatauum
NOCTPOEHHOIO 3HEProLEeHTPA.

BrL, OHepretnyeckme Cucrtemsl
BO3MOXHOCTb (PUHAHCUPOBAHUSA MPOEKTOB C

nMmeert

MOMOLLbIO COOCTBEHHOW JIM3UHIOBOW KOMMaHUN

WM C npmBfiiedeHneM Hawwmnx Poccuinckmnx um
3apybexHbIX (GUHAHCOBLIX MNapTHepoB. Mel
OCyLLEeCTBNIEM OOy4YeHVE MepcoHana 1 npoms-
BOAMM CEPBUCHOE COMPOBOXAEHNE INEKTPO-
ctaHuuii. Bl OHepretnyeckme Cuctemsl
obnagaet OoNbWIKMM OMLITOM peann3aunmn
9NEeKTPO3HEPreTUYECKUX  MPOEKTOB  Ans
BeAyLLUNX POCCUNCKUX KOoMMaHwi. 3a roapl
paboTbl HaMW HaKOMJEH OMbIT MOCTaBKM W
3anycka B MPOMBbILWIEHHYID 3KCMayaTaumio
BbICOKOTEXHOJIOFMYHBIX TEMNOBbLIX 3JIEKTPO-
CTaHUM passiMyHonm MowHocTu. KWmeetcs
CBOS1 CUCTEMA NOrUCTUKK U cknapg B Mockse,
paboTaeT CEepBUCHbLIM LEHTP MOCTaBASIEMbIX
TEenJJoBbIX 31IEKTPOCTAHLVNA.

MbI pagbl HOBbIM 0OpaLLEHMNSIM B KOMMAHUIO

BIML, SHepretnyeckne Cuctems!

C yBaxeHunewm,
Anekcanap CkopoxogoB
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CVCTEMbl ABTOHOMHOI'O SHEPTOCHABXEHWA B POCCKHW

B CcOBpEeMEeHHbIX YCNOBUSX KOHLENUMA pacnpene-
JIEHHOMN 3HEepreTuku npuobpeTaeT Bce OOMbLUYD MOMy-
JNISPHOCTb U CTAHOBMUTCS HE TOJIbKO OOMOSHEHWEM, HO U
peanbHON anbTePHATMBOW TPAAMLIMOHHOMY SHEProcHao-
XEHUNIO OT LEeHTPann30BaHHbIX ceTeir. [MpuBnekarenb-
HOCTb pacnpeneneHHbiX CUCTEM [FEHepaunn, KoOTopble
CTPOSATCH B HEMOCPEACTBEHHOM OAM30CTM OT NoTpebuTens
1 B MaKCHMaJIbHOM CTENEHN YYNTLIBAIOT MHONBUAYAbHbIE
0COOEHHOCTM 3TOro MOTPEOUTENs MO MOLLIHOCTA U Npodu-
o, 00ycnoBfeHa TakMMU NPeuMyLLiecTBaMmn Kak yrnpaBs-
JISEMOCTb, HaAEXHOCTb, 3KOHOMWYHOCTL (B TOM YK1CIe, 3a
CYET NMNKBUAALMN TPAHCMOPTHLIX NOTEPL), MacLUTabupye-
MOCTb U FTMOKOCTb.

B Poccun Ha cerogHa pacnpefefieHHble CUCTEMBbI
reHepaumm B OOJIbLLUMHCTBE CJly4aeB MNpeacTaBieHbl
B GOpPMe aBTOHOMHbIX 3HEPrOLEHTPOB, MOCKOJbKY MOJ-
KJIOYEHME paCnpefeieHHbIX FrEHEPATOPOB K LEeHTpanmn-
30BaHHbIM CETSIM NMOKa YTO OrPaHMYNBAETCS OTCYTCTBMEM
WM HECOBEPLLEHCTBOM HOPMATMBHOM 6a3bl. ABTOHOMHOE
3HeprocHabxeHne B Poccum mmeeT noTeHuman pocTta,

CYLLECTBEHHO MPEBbLILLAIOLMA CPpegHEMUPOBLIE MOKa3a-
TeENN. 3T0 OOBSCHSAETCH, COBOKYMHOCTLIO Takux akTo-
POB, Kak BbICOKME TEMIMbl PA3BUTUSA SKOHOMUKN CTPaHbI
Ha dOHEe NPOAOIKUTENIbHOIO OTCYTCTBUS WMHBECTULMIA
B MOOEPHU3AUMIO LEHTPAIN30BaHHOM 3HEPreTukn, He-
pPa3BUTOCTb U CYLLECTBEHHAs W3HOLLUEHHOCTb CETEBOM
MHOPaCTPYKTYpPHbI,
noTpebuTenen OT KPYMHbIX SIEKTPOCTAHUWIA, O0CTYyM-

YAaNeHHOCTb 3HAYUTENBHON Y4acTu

HOCTb 1 OTHOCUTEJIbHO HU3Kad CTOMMOCTb TOnmmBa OnA
ABTOHOMHbIX CUCTEM reHepauunn.

BBoaymasa MNOBCEMECTHO Mjata 3a TexHOoJIormyec-
KOe Moak/toYeHNe K LeHTPann30BaHHbIM 31EKTPOCETAM
MOCTENEHHO YpaBHMBAET MepBOHa4yalibHble 3aTpaTbl Ha
noak/loYeHne C¢ 3aTparaMy Ha MOCTPOEHUEe COOCTBEH-
HbIX UCTOYHUKOB reHepauuun. MNpu aToM ce6ecToMMoCTb
COOCTBEHHOW 3HEeprum oObIMHO B [ABa pasa HUXe ycTa-
HOBJIEHHbIX TApUDOB Ha INEKTPUYECTBO U TEMIO0. Takum
06pa3oM, CPOKN OKYNaemMoCT MHBECTULINIA B aBTOHOMHOE
3HEpProcHabXeHne yxe celidac COCTaBSIT B CPEAHEM
2-3 roga v NpoaosIXaloT CHUXATbCS.

Komnanunen Bl SHepretnyeckme CUcTeMbI peasim3o0BaHoO
cBbile 250 npoekToB aBTOHOMHOIO SHEProcHabXXeHMs

B Poccum n ctpaHax CHI. Ob6Luasi MOLLHOCTb BCEX OOBEKTOB
JI0KaJIbHOW reHepaLmnu, rnocTpoEHHbIX KoMraHvev blIL|
SHepretnyeckmne Cuctemsbi, 160 MBT 371€KTpnyeckor

1 300 MBT TenioBovi SHEPruun.
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BrL, OQHEPTETUYECKWE CUCTEMbI: MPEVIMYLLIECTBA HALLIMX PELLEHII

f

OKOHOMUNYECKUE NPEMMYLLEECTBA

2 Bbicokas akoHoMu4eckas 3pPeKTUBHOCTb — CPOKN OKYNaeMoCTV MHBECTMLUUI B CPEAHEM COCTaBNSAIOT
2-4 ropa, 0OXOOHOCTb NPoekToB cBblle 30%, cebecToMMOoCTb BbipaboTkm 1 KBT anekTpoaHeprum
B [iBa pa3a HuxXe CeTeBbIX TapudoB

2 Bbicokas aHeproadpdekTMBHOCTb — KO3 PULUNEHT NCNOb30BaHMS Tonamea cabiwe 90%

2 3HeprocbepexeHune 3a cUeT KoreHepauum (dNeKTPO3HepPrns 1 Tensio 0T 0AHOO UCTOYHMKA)
M TpUreHepaummn (3NeKTpPosHepPrus, TeNo, Xonon)

> MpakTrnyeckas MMKBMAAUMS TPAHCMOPTHBIX NOTEPb
2 Huskue akcnnyataumMoHHble 3aTpaThl

TEXHU4ECKUE NPEUMMYLLECTBA
2> MacwTtabupyemMocTb — AmManasoH MOLLHOCTU anekTpocTaHumii: 30 kBT — 100 MBT

2 Bbicokuin KM, B pexuvmax koreHepauuu n TpureHepaumm — cabiwe 90%

2> KopoTkue cpokm NnpoekTnpoBaHus 1 ctpoutensctea — 6—18 mecsues

2 BbiCokas cTeneHb aBTomMarmMsaumm, yaaneHHoe ynpasieHne  MOHUTOPUHT
2> [MpocToe n bbicTpoe pernaMmeHTHoe 06CcnyXuBaHue

> BblCOkas HaAEXHOCTb 32 CHET BHYTPEHHEIO PE3EPBUPOBAHUS

2 9nacTtmnyHocTb kK Harpyake oT 0 go 100%, oTcyTcTBre NpobnemMbl «cOpoca N3NULLKOB», BO3MOXHOCTb
DNNTENBHOM HENPEPBIBHOWM PAbO0ThI 3/1IEKTPOCTAHLUMIA HA MAION MOLLHOCTU

2> KomnakTHble pa3mepbl 1 Manbii BEC, BOBMOXHOCTb pa3MeLLEHNSI aBTOHOMHbIX SHEPrOLEHTPOB
Ha KpbILax 34aHui

2 B0O3MOXHOCTb NO3TANHOIro HapaLLMBaHNS 3IEKTPNYECKON MOLLHOCTM 3HEProueHTpa

> B03MOXHOCTb paboTbl HA HECTAHOAPTHOM TOMMBE, BKIOYAA HU3KOKANOPUNHBIN B1oras, NMponn3HbIN ras,
NOnMyTHbIV ra3 C COAEP>XXaHMEM CEPOBOAOPOAA U AP.

2> OTcyTCTBME BLICOKUX OPOrOCTOSALLMX AbIMOBbIX TPYO

OKOJIOTMYHOCTb
> CsepxHu3kme yposHn amuccuin B atmocdepy NO, n CO, — Hike 9 ppm
2 HesHauntenbHbIn ypoBeHsb Lwyma (65-70 ab), npakTnieckoe oTCyTCTBME BUOpaLMiA
2 OTCyTCTBME MOTOPHOIO Macna, OxXnaxaaloLWen XnaKoCcTn 1 Ny6prMKaHTOB

TONmMBO
2> [lMpupoaHblin ras > [lponaH-6yTaHOBbIE CMEeCK
2 [lonyTHbIN HEPTSHOM ras 2 HunakokanopuimHble rasbl
> [a3sbl C HECTAbUbHLIMU XapPaKTEPUCTMKAMKN COCTaBa 2 CXuXeHHbIN ra3
2> Bwnoras 2 [unponnaHble rasbl
2> Xunaokune Bmnabl TONNMBa (KEPOCUH, AN3eSbHOE TOMANBO) 2 laxTHbI meTaH



SKOHOMUYHECKAA SODEKTNBHOCTbL NCIMOJIb3OBAHINA
CVCTEM ABTOHOMHOIO SHEPTOCHABXEHWA

B OCHOBE 3HEPreTMYeckuUx pPELUEHUI KOMMAHUU
BlL, 9HepreTnyeckme CuUCTEMBbI UCMOJSIb3YETCSH COB-
PEMEHHOE BbICOKO3I®h@EKTUBHOE FEHEPUPYIOLLEE
obopynoBaHMe — Kak MpaBuiNo, MUKPOTYPOUHbLI nnun
TYPOVHbI Mano MOLLIHOCTK, MOTPeOnsAoLLIME ON1S NPOU3-
BoacTea 1 kBT anextpuyecTtea nopsiaka 0,21-0,37 m3/4ac
ra3oBoro TOMAMBa, 1 Npu 3TOM Bbigalowme ao 2 kBT
TennoBon sHeprum (unm 1,6 kBT xonopa). Cnepno-
BaTeNbHO, M3 OOHOro Kybuyeckoro meTpa rasa
(ctoumocTtbio 3pybns 3a 1m® B ueHax 2008 roga)
BblpabaTbiBaeTcs okono 3 kBT anekTpuyectea n 6 kBT
Tenna, T.e. cebectommocTb 1 KBT 3nekTpoaHeprum
paBHa 1 py6to, AOMNOHUTENBHO K 3TOMY NOTPEOUTENb
nony4aet okosio 2 KBT TennoBoii aHeprun. MNMpueeaeH-
HblE€ 9KCMJlyaTaluMOHHbIE 3aTPaThl TAKOrO SHEProLEeHTPa
(mepcoHan, 3amyacTu W pacxogHble MaTepuanbl)
cocTaBnsoT okosio 20 Koneek Ha kaxapli 1 KBT npous-
BeOEHHOW a1ekTpoaHeprun. Takmm obpa3om, aBTO-
HOMHasa reHepauus B NMoAaBnsAloLEeM OONbLUIMHCTBE
c/ly4aeB Mo3BOJIAET COKOHOMUTbL OT 1 oo 2 pybnen Ha
KaXObl KNNOBATT 3/IEKTPO3HEpPrum (1 aTo 6e3 yyeta
NOsy42EMOro SOMNONIHUTENBbHO TEMA NN X0N1043).

Mpn cpepHen CTOMMOCTU CTpPOUTENbCTBA aBTO-
HOMHOIO 3HeproueHTpa nog katd B 50 Teic. pybnen
3a 1 kBT yCTaHOBNEHHON MOLWHOCTM, CPOKM BO3BpaTa
MHBECTULMIA COCTaBNAT OT 2 A0 4-5 neT B 3aBUCU-
MOCTW OT OEeNCTBYIOLWMX TapudOB, CTENEHN 3arpy3Kun
060pya0BaHMs B CYTOYHOM LMKIJIE WU MOJIHOTHI YTUAN-
3aumn Tenaa B CE30HHOM LMKIe.

MpuHMMaa BO BHUMAaHWE, 4TO B OONbLUMHCTBE
PErMoHOB CTPaHbl BBOAMTCSA MsiaTa 3a TEXHOI0rM4eckoe
MOAKJ/TIOHEHNE K CETAM, peasibHblE CPOKN OKYMaeMoCTUn
NPOEKTOB aBTOHOMHbIX SHEPFOLLEHTPOB OKa3bIBAIOTCS
ewe Huxe. C y4eToM nnatbl 3a NOAKIIOYEHME, KOTOpas
B 60NbLUMHCTBE pernoHoB Poccun coctanstot 15-20 Thic.
py6nei 3a 1 kBT noaknio4aemMon MOLLIHOCTU, peanbHble
CPOKM OKYNaeMOoCT/ MPOEKTOB COOCTBEHHOW reHepaumm
He npeBbIWatoT 3 NeT. B page cnyvaes, CTPOUTENBCTBO
COOCTBEHHOIr0 3HEProLeHTpa M3HayaslbHO AelleBse
NOAKJIOYEHNS K LEHTPaNU30BaHHbIM CETSM — U 3TO
6e3 yyeTa 9KOHOMUM 3a cHeT bosiee HN3KOoM cebecTon-
MOCTM COOCTBEHHOI 3NEKTPO3HEPIMM MO CPABHEHUIO
c ceTeBbiMn Tapudamu. Hanprmep, B LeHTpe MoCKBbI
CTOMMOCTb MOAKJIOYEHNS K CUCTEMaM rOpOACKOro
anekTpocHabxeHns B 2008 rogy coctaensana 102 Tbic.
pybnei 3a 1 kBT — 4yto B ABa (!) pasa gopoxe cTpou-
TeNbCTBA aBTOHOMHOIO 9HEProLeHTpa.

B uenax cMaryeHma MHBGCTVILLVIOHHOVI Harpy3kum rno
rnpoektTamMm coOCTBEHHOW reHepauun komnaHus BriL,
JInsuHr npepgnaraeT [OONAroCPOYHbIE JIN3UHTOBbLIE
cxeMbl. Kak npaBwno, yoaetcs BblpaboTaTb CXemMy
pacyeToB, NPU KOTOPOW Ha Nepuog NM3nHra pasmep
JIN3UHIOBLIX NNATEXEN MEHbLLE NN PaBeH YCPeaHEH-
HbIM T[JiateXaM ceTeBbiM KOMMaHNAM 3a 3J1eKTpPO-

SHEpPruio 1 TemnJo.

K 4yncny 06bEKTOB, ONTUMAaIbHbIX AJ1S TPUMEHEHUS
CUCTEM aBTOHOMHOIO 3/1IEKTPOCHABGXEHUs, OTHOCATCSA
KOMMaKTHbIEe NMOTPEOUTENN 3nekTpuyecTsa, Tenna u
X0JI0fa C OTHOCUTESNIbHO OOJILLLUVIMN U PaBHOMEPHbIMMU
obbemMaMn noTpebrieHns, a Takxe Jobble HOBblE
00OBbEKTbI, 3HEPrOCHABXEHME KOTOPbLIX HE MOXET ObITb
OCYLLECTBJIEHO CPEACTBAMU CYLLECTBYIOLLEN CETEBOM
MHPPACTPYKTYPHI.

Hanbonee nepcnekTMBHbIMU 06nacTAMU ANA Npu-
MEHEHNS1 aBTOHOMHOW reHepaLmn B HAaCTOSALLNIA MOMEHT
SABJISIOTCS CleAyoLnE:

2> XKKXwu coumnanbHas MHGpacTpykTypa,
KOMMJIEKCHbIE HOBOCTPOWKU;

2 0dUCHI M FOCTUHULLBI, TOPFrOBO-Pa3BJiEKaTENbHbIE
LLEHTPbI, TOrMCTUYECKME KOMIMJIEKCH;

2 CMOPTMBHO-0340PO0BUTESNIbHbIE KOMIJIEKCHI,
OacceiHbl, akBanapku, KypopThbl;

2 npeanpuaTua HedTerazoBoro KOMMJIEKCa,
BKJ1l0Yas paboTy Ha CbIPOM 1 NMOMYTHOM rase.

KomnaHusa Bl SHepretnyeckne Cnuctemol Takxe
npegnaraeT crneuuanbHble pelleHns Aaa co3paHus
aBTOHOMHbIX UICTOYHUKOB reHepaumn:

2 CUCTEM PE3EPBHOI0 3HEPrOCHABXEHNS;
o pagmopenemnHbiX CTaHLUWi;
2 CUCTEeM yrnpaBiieHus Tpyb6onpoBOAOB;

2 VHAMBUAYaNbHbIX CUCTEM aBTOHOMHOIO
9HEpProcHaGXeHsl, CNPOEKTUPOBAHHbIX U
MOCTPOEHHLIX C Y4ETOM BCEX NMOTPEOHOCTEN
3aKasyuka.



OTPACJIEBbIE PELLUEHNA KOMMNAHNM
BIU 9HEPITETUHECKWE CCTEMbI

MpeumyuiecTBa NIOKaJibHbIX TEHEPUPYIOLLUX CUCTEM




PEWUEHNA SAAA4Y ABTOHOMHOIO SHEPTOCHABXXEHUA:
XKKX, UHOPACTPYKTYPA

NPOBJIEMbI OTPACJIN

Hanbonee cepbe3HbiMy rpobremamu, ¢ KOTOpbiMU cTaskuaeTcs cerofHsl XKKX kak oTpacsib, sIBJISIOTCS M3HOLUEHHOCTb
MHOPAaCTPYKTYpPbl, OpraHn3aumnoHHas pa3obLiEeHHOCTb UCTOYHUKOB 3JIEKTPOSHEPIUM, Ternna v Apyrux pecypcoB, HU3Kas
3 peKTUBHOCTL reHepaumy 1 6onbLume rnoTepy npu nepeaaye aHeprun. B pesynbrate pacTyt Tapubl A/ HACENEHUS U
OLHOBPEMEHHO CHUXAETCS MHBECTULIMOHHAS MPUBEKATENIbHOCTb OTpacan. 3aqactyro passutne XKX cepbe3Ho orcraer
OT 00LUMX TEMIOB POCTa XWINLLHOIO CTPOUTENbCTBA M COLMAsbHONM Cepbl, YTO MOPOXAAET peasibHbifi nepuunt
971EKTPOSHEPIrUU 1 Ternna.

PELUEHUE

lNpymeHeHne MUKPOTYPOUH, paboTalolmx B KOreHepaLyOHHOM LMKJIE, M03BOJIIET PaamMKasibHO YaydllMTb rokasarenu
3 GHEKTUBHOCT PEKOHCTPYNPYEMBbIX WA CTPOSILLUMXCS KOTEJIbHbIX. MukpoTypOUHbLI BbICTYNalOT B KA4€CTBE OCHOBHOIMO
WCTOYHMKA 371EKTPOSHEPI N /11 COOCTBEHHBIX HYX/[ KOTEJIbHbIX (CETb MOXET C/YXUTb B KAYECTBE pe3epBa v BTOPOIro
MCTOYHVIKA 1151 0O€ecreyeHsl nepBoi KaTeropumy HagexXHoCTH), BbipabaTbiBaEMOE MOIMyTHO TEr/10 3UMOU MOCTYNaeT B 00LLmiA
KOHTYP, a JIeTOM LieJIKOM 0becreqynBaeT ropsiyee BoA0CHabXeHNe, Mo3B0JIsis OTK/04YaTb OCHOBHbLIE KOT/Ibl. YBE/In4eHue
YCTaHOBJIEHHOV MOLLHOCTY MUKPOTYPOUH CBbILLE COOCTBEHHbIX HYX/ KOTE/IbHOM rNpeBpalLaeT KOTesibHYI0 B MuHU-TIL,
KOTOPAasi CMOXET MOJIHOCThIO MOKPbITh MOTPEOHOCTY MUKPOPAaKioOHa 1 rocesika Kak B TEMNJE, Tak U B 3/1EKTPOSHEDP NN,

OAO «MbITULLMHCKASA TEMJIOCETb» — KOTEHEPALLMUOHHASA
CUCTEMA

B 2004 rogy 3anyLleH B NPOMBILLMEHHYIO SKCrlyaTauuio aHeprobsiok Ha 6ase AByx
TypbuH Capstone C60, npenHasHa4YeHHbIN A1 aBTOHOMHOrO 3HeproobecnevyeHms
PaNOHHOM KOTENbHOM ropoaa MeiTulim 1 paboTaoLlLmii napaniesibHO C ropoaCcKOoM
3J1EKTPOCETHIO.

B kauyecTBe OCHOBHOrO 060pyOOBaHWS 3HEProbsoka ParioHHOWM KOTENIbHOM Oblnun
BblOpaHbl MUKPOTYPOUHBLI Capstone C60 ¢ TennoyTuaMsaropamMm, NOCTaBkKy, MOHTaX
1 3anyck KOTopbIx ocyLlecTBuna komnanus BIL, SHepreTnyeckne Cuctemsl. MUKpoTyp-

KoreHepauuoHHas OUHHbIE YCTAHOBKM (DYHKLIMO-

cuctemMa ang
ropoacKou KOTesibHOM

ABTOHOMHbIV SHEPTrOLEHTP:
2 MUKPOTYPOUHBI
Capstone C60 c TennoyTtu-
nm3aropamu

TununyHble oTpacnesble
3HepronoTpeéuTenn

OHeproueHTPbl COOCTBEH-
HbIX HY>XX, KOTEJIbHbIX

PacnpeneneHHble aHepro-
CUCTEMbI KBApTasOB,
MUKPOPaNOHOB, NOCEJIKOB

n HOVUBMAOyaJibHblEe JOMa
N KOTTEe>XN

AHanorunyHblie NMPOEeKTbI
3HEeprocHabXXeHus

«MockBa-Cutun», . MockBa

KotenbHasg, r. benropog

HUPYIOT B PEXMME KoreHepaumu,
4YTO MO3BONSIET CYLLECTBEHHO
3SKOHOMWTb TOMJIMBO 32 CYET YTU-
nn3aumMM ObIMOBbLIX ra3oB [JiA
NnoJly4eHns TEMNOBOI SHEPruun.

B cBA3K C TeM, 4TO KOTesibHas
pacrnosioXeHa B XWJIOM MUKPO-
panoHe, K 060pyOooOBaHMIO aBTO-
HOMHOIo 3HEepProcHabxeHus
NPEeAbABASNCL MNOBbILEHHbIE ' ml , ‘ H

TpeboBaHUSA MO YPOBHIO LUymMa ! IR

1 obbemMa BpedHbIX BbIOPOCOB. | | |
MukpoTyp6uHbl Capstone ynoBs- * |

JIETBOPSIIOT CaMbIM XECTKUM 3KONOrMYECKUM TPEOOBAHNSM: YPOBEHbD LLIyMa COCTaBISIET
70 dBA Ha paccTosiHnm 10 MeTpoB, BbIGPOC BpedHbIx BewwecTs — meHee 9 ppmV NO,.

B pamkax 3Toro npoekrta BriepBblie o6ecrneyeH napannesibHblii peXxumMm paboTbl
MUKPOTYpOUH Capstone c LeHTpasnbHbIMM 3NEKTPOCEeTIMU. Y4nTbiBas CPaBHU-
TENbHO HEBBLICOKWI YPOBEHb MOTPEBNEHUS ANEKTPOSHEPTM 0OOPYAOBAHNEM KOTESIbHOM,
M306bITOYHASA SHEPrus TyPOUH NOCTYNaEeT B rOPOACKYIO CETb, YTO MO3BONISET OOECNEYUTh
noTpebHOCTM APYrnx 0ObEKTOB MHOPACTPYKTYpbl. B cnyyae nepeboeB BO BHELUHEN
nogaye anekTposHeprum TypbuHbl Capstone aBTOMartMyeckm HaumvHaloT paboTtarb
B @BTOHOMHOM peXuMe.



Abpc

P
POWER SYSTEMS

Komnanwns Bl OHepretnyeckme Cuctembl CTPOUT IPPEKTUBHbIE KOreHepaLmOHHbIe

U TPUreHepaLmnoHHbIE SHEPIrOLEHTPbI, UMEILLNE BbICOKUM KO3MOULIMEHT NCrosib30BaHus

TOrJimBa v ycrielliHo peLwiarnouiye I'IpO6J76MbI 3ﬂeKTpO-TeI7ﬂOCHa6)KeHVIFI N KOHONLNOHW -

poBaHus. B cpepe 2KKX aHeproueHTpbl Ha MUKPOTYPOMHAaX NPUMEHSIIOTCS 419 COOCTBEHHbIX

HYX[l KOTE€JIbHbIX, MPU PEKOHCTPYKLNN KOTEJIbHbIX B MUHU-TILl, a Takxe B kayecTBe

OCHOBHBbIX WCTOYHUKOB Terijia v O9JIeKTPO3Heprun nAJid CTPOSALLUNXCSA MVIKpOpaP’IOHOB

U rioceJikos.

OAO «BEJITOPO3HEPI0» — PEKOHCTPYKLIUS1 KOTEJIbHON

Mo 3akal3y komnaHuu «benroponaHepro» cneumanuctbl komnanum BIL, SHepreTu-
yeckme CuUCTEMbI NPOU3BENN MHCTaANNALMIO MUKPOTYPOuHbI C30 dpurpmbl Capstone
Ona KoTenbHom «MuxannoBckoe wocce». Ha ncnbiTaHnsix CNONHUTENbHbIA ANPEKTOP
OAO «TennoaHepreTuyeckas komnaHus» M.O. HedpaHoB oTmeTun: «TypboreHepatop
Capstone C30 pa6oTaeT Ha NpMpoaHOM rase. B koreHepauMoHHOM UuKIe Npous-
BOOMTCS TEMNOBAS U 3NIEKTPUYECKAS SHEPTUN, HTO 0BECNEYMBAET BbICOKMIA OOLLNIA
KO3dDUUNEHT UCNONb30BaHMsa Tonnamea (cBbilwe 85%). TypboreHepatop Capstone
paboTaeT yCTOMYMBO Kak npu Harpyskax Huxe 10-15 kBT, Tak U Ha NMOAHON HOMW-
HanbHOM MowwHocTy 29-30 kBT». Mo cnoBam M.3. HYedpaHosa, MMKPOTYpOUHA NO3BOANT
pewmnTb NPobeMy aBTOHOMHOIO 3HEProobecneyeHns KOTENLHOM B clly4ae nepeboes B
nogaye aIeKTPOIHEPTUN.

Mo pacyeTam cneunannMcToB CPOK OKYNAeMOCT! MUKPOTYPOUHBI HE NMPEBLICUT 3,5 neT.
CHmxeHne cebecToMMoCcT Npoaykumm 6yaet CBA3aHO C MCMOJIb30BaHMEM Tenna
BbIX/I0MHbIX ra3oB. MukpoTypbuHbl Capstone nmeloT cnegyloLlme npenmMyLLecTsa:
npocToTa B MCMNONb30BaHUN U 06CNYXMBAHWUM, SKOJIOFMYHOCTb M SKOHOMUYHOCTb,
KOMMAaKTHOCTb, HAAEXHOCTb, OTCYTCTBUE MOTOPHOIO Macia U CMa304HbIX MaTePUanoB.

«3HaKoMCTBO creumanucToB JenaptameHTta TexHudeckor nonutukm OAO «benropoa-
3Hepro» ¢ MMKpoTypbuHamn pupmbl Capstone coctosnock B mapte 2004 ropa Ha
BbICTaBKe MO 3HeprocOeperawLLMM TEXHOOrMAM», — MNOSICHU HaYyanbHMKa oTaena
MHBECTMUMOHHBIX pewieHnn OAO «T3K» B.M. MopryH. B pesynsrate neperosopos
Mexay cneumanuctamum [lenaptaMeHTa TEXHUYECKOW NONIUTUKU U NPEeACTaBUTENEN
BrL, OHepreTrnyeckmne Cnctembl 6bi1 3akJIOHEH KOHTPAKT HA MOCTaBKY, Led-MOHTax
1 NyCKO-Hanaao4Hble paboTbl TypboreHepartopa.

MHTepec k nycky MnkpoTypbuHsl Capstone npossunn He
TOJIbKO TOM-MeHenXepbl 6€NropoaCcKNX 9HEPrOKOMMaHWMI,
HO 1 npepcTasuTenn penerauun JInneukom ropoackomn
9HEPreTMYeCcKoOM KOMMaHUW, a TakXe reHepasibHble Oupek-
TOpa W PYKOBOOUTENN MO 9KOHOMMUKE PErMOHAaNbHbIX
pacnpenenuTenbHblix ceTeBbix komnaHui (PCK) BepxHe-
BOMKCKOro 1 KOxHoro ¢punmnanos MPCK-1. MpucyTcTayiowwme
OTMETUIN, YTO MUKPOTYPOUHLI Capstone obnagaloT psaom
XapakTePUCTUK, KOTOPblE NO3BOASIOT C YCNEXOM UCMOSIb-
30BaTb UX B CaMblX Pa3HbIx 06/1aCTAX — Ha MasiblX KOTEJIbHbIX,
06beKkTax XUIULLHO-KOMMYHaJIbBHOrO XO0351ACTBa, MasblX
M CPEOHNX MPOMBbILLAEHHBIX MPEANPUATUSX, a TakXke B
KQYeCTBE PE3EPBHOIN0 MCTOYHMKA MNUTaHUS OOBLEKTOB
Xun3HeobecneyeHusl.

FARRRRN,

S

-l

PekoHCcTpyKLUS
KOTEeJIbHOM

ABTOHOMHas TENIOBast
3NeKTpPOoCTaHLUmMs Ha 6ase
OJHOW MUKPOTYPOUHBI
Capstone C30, Tonameo
— MNPUPOLHbIN ra3

Tunu4Hbie oTpacneBbie
3HepronoTpeouTenu

OHeproLeHTPbl COBCTBEHHbIX
HY>, KOTEJbHbIX

JlokanbHble SHEPrOCUCTEMBI
KBapTasiOB, MMKPOPANOHOB,
NoCEenkoB

Nuon BuayasbHble JOMa
N KOTTEe XN

AHanorunyHblie NMPOEKTbI
3HeprocHabXXeHus

«MockBa-Cutu», . Mocksa



10

PEWWEHUA SAAAY ABTOHOMHOIO SHEPITOCHABXEHNA:
OPUCHBLIE 30AHNA, TOPIOBbIE LEHTPbI U CYNEPMAPKETbI

NMPOBJIEMbI OTPACJIUN

ExerogHo B Poccun cTpouTcsi GOJbLIOE KOJIMHECTBO OGUCHBLIX 34aHWH, OOLUECTBEHHbIX M TOPrOBbIX COOPYXEHU.
Bo3BOAMMbIE C YHETOM COBPEMEHHbIX TPEOOBaHWI K MHGPACTPYKTYPE 1 KOMMOPTY, 3T COOPYXEHNSI OTHOCSTCS K KaTeropum
aHeproemkux. OCHOBHbIMU OTPEOUTENMY 3HEPINN BbICTYNAIOT KIMMAaTUYECKNE CUCTEMbl U CUCTEMbI UHXEHEPHO-
TexXHMYeckoro obecrieveHns. Bce yallle BO3HUKAET CUTyalms, Koraa CTOMMOCTb YC/IOBUN Ha TEXHOJIOMMYECKOe MOAK/IIOHEHNE
K CYLLECTBYIOLUUM INEKTPUHECKMM CETSIM CYLLECTBEHHO MNPeBOCXoAUT BIOAXETHbIE OXUAAHUS WHBECTOPOB, a CPOKM
MoAK/Io4eHNs  Henpeackasyembl, mbo CubHO OTCTaloT OT CPOKOB CTpouTenscTBa. pyrovi npobremori asnsercs
ObicTpOpacTyLyas [0S dHepro3atTpar B 00Leli CTOUMOCTY 3KCrayaTaummn 34aHui, 4TO YBeMYMBaeT CPOKM BO3BpaTta
WMHBECTULMI Y CHUXAET MHBECTULIMOHHYIO MPUBEKATEIbHOCTb (M1 PIHOYHYIO CTOMMOCTb) AEBEJI0NEPCKOro npoeKTa.

PELLUEHUE

ABTOHOMHbIE 3HEeproueHTpb! oT BbIL SHepreTndeckme CucteMsl SBASIOTCS HE TOJIbKO Gosiee AelleBOoi anbTepHaTuBo
OAKJIIOYEHNIO K CETSIM, HO U [103BOJISIIOT COKOHOMUTL 0 60% 3atpar Ha SHEPreTvKy B MPOLIeCCe dKCrulyataLmm 0ObeKToB.
Cpoku OKyrnaeMocTy MHBECTULNY B @BTOHOMHbI SHEPIOLEHTP KPYNHOro TOProBoro KOMIaekca uiav 0QpUCHOro LieHTpa He
npesbiLwaoT 2-3 et rno Bcevi repputopun Poccumn. Ocobovi SKOHOMUM yAaeTcsl A0CTNYb 38 CHET UCT0Ib30BaHUN TPUreHepaLmn.
B atom crydae, Tenio oTXoasLmx ra308 MUMKPOTYPOMH C MOMOLLbI0 aBCOPOLIMOHHOM X0/10AMIbHOM MaLLVHbI [PeBpaLLlaeTcs
B XOJ1041 1 UCMOJIb3YIOTCS 17151 KOHANLIMOHNPOBAHMS, BMECTO TPAANLIMOHHbIX 3/1EKTPUNYECKUX KOHANLIMOHEPOB.

NMPEMMYLLECTBA

KopoTkne cpoku CTPOUTEIbCTBA, 3HAYNTETIbHAs 9KOHOMUS Ha 3Tarne aKcriiyataunm ro pacxoaam Ha 3J1eKTPOIHEPI Yo,
OTOoflJieHne n KoHAnUnoHnpoBaHue.

3A0 «ANTEKMU 36,6» — ODPUCHO-CKJIALCKOM LIEHTP

B anBape 2007 roga ycnewHO 3aBeplleH MNPOEKT MO CO3[AaHUI0 aBTOHOMHOMO
9HEeproueHTpa HOBOrO0 aAMUHUCTPATMBHOIO 3432HUA W CKAAACKUX MOMELLEeHWUN
3A0 «AnTtekun 36,6».

B pesynbrate npoeepeHHoro cneunanuctamm 3A0 «Antekn 36,6» CPaBHUTENBHOIO
aHaM3a BapuaHTOB SHEPrOCHAGXEHMS, ObINO CAENAHO 3aK/TIOYEHNE O SKOHOMUNYECKOW
LenecoobpasHOCTM co34aHNss COOCTBEHHOrO 3HEProLEHTPA. ApryMmeHTamMu B NONb3Y
aBTOHOMHOWM reHepaunm nocnyxmian He3aBUCMMOCTb OT FOpOACKUX 3ﬂeKTpOCGTeI7I,
CHUXeHne cebecToMMOCTN aHeprum n 6ecnepeboinHoe aHeprocHabXeHe.
OducHo-cknapckon

UeHTp Bbi6op MukpoTypbuH Capstone B kayecTBe 000PYAOBaHUS OJi9 SHEProLEeHTpa Obin

00yCnoBNeH UCKIOYUTENIbHO HU3KUMU 3KCMIyaTaUMOHHBIMU PAcXo4aMu, BbICOKOM
9KOJIOTMYHOCTBIO, a Takxe
BO3MOXHOCTbIO paboTbl 3HEp-
rOLEHTPa B PEXMME Tpure-
Hepauum, 4YTO CYLLUECTBEHHO
noBbillaeT obwmin  KoapPu-
LIMEHT MCMNONBb30BAHUS TOMIMBa
1 NOJIHOCTLIO peluaeT 3a4ayn
TenjoCHabXeHNs U KOHANLMO-
HUPOBaHWS MOMELLEHWIA.

ABTOHOMHbIV SHEPIrOLEHTP:
12 MUKPOTYPOUH
Capstone C65

Tennoytunnzarop 1,13 MBT
| I g™

A pun

- p=n E T ¥ 2]
b el P
e i
[MrkoBbIe ra3oBble BOOO-
rperiHbie kotnbl 1,02 MBT

ABGCOPOUMOHHO-X0N0ANSIb-
Hasa mawmnHa 750 kBT

MpoekT Obln 3aBepleH B
TeyeHne 8 MecsiLeB, AN ero
peanusauuu Brepsble B Poc-
CUM UCMOMb30BaNUChb MUKPO-

TununyHble oTpacnesble
3HepronoTpeoduTenu

OdUCHbIE N TOCTUHUYHbIE
KOMIJIEKChI

AHanorunyHblie NMPOEKTbI
3HeprocHabXXeHus

ToproBo-pasBnekaTesibHbIl
LLEHTP, . YXTa, pecnybnuka
Komu

TypOUHbI HOBOro rnokoneHus — Capstone C65. MpoekT oTanyaeTcs Ype3BblHanHO Obl-
CTPbIM BO3BPATOM MHBECTULLUNA.

OHEeproueHTp pacnosiaraeTcs B crneuvanbHo 060pyaoBaHHOM 3gaHun. Ero ocHoBy
cocTtaBnsoT 12 MukpoTypbuH Capstone C65, oObeamHeHHbIX B knactep. Pabota
TYpOUH obecrneymBaeTca nogadeit MarmcTpanbHOro rasa HIM3KOro JAaBneHust. JKcrniya-
Tauma SHepProueHTpa B pexXXnme TpureHepauim no3BosideT nogaepXxmearb MUKPOKIMAT
I'IOMeLLI,eHVIVI 3a cYeT U3ObITOYHOro Tenna.

CtpouTtenbctBo aHeproueHTpa ans 3AO «Antekn 36,6» SBNsSeTcs ogHUM U3 Hanbonee
TUMNYHbIX NPUMEPOB UCMNOJIb30BaHNSA BO3MOXHOCTEN ycTaHOBOK Capstone.
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CrpoutenbctBo Mockosckoro MexayHapoaHoro [enosoro LleHTpa (MM/L]) «MockBa-
Cutn» Begetcsi Ha KpacHornpecHeHCcKori HabepexxHou, Ha TeppuUTopuvn OOLLIEV MI0LLaabo
okosno 100 ra, n3 kotopbix 60 ra rogsexar HOBOW 3aCTPOUiKe. IOTO YHUKaJIbHbIN 0
macLutabam n CJ0XHOCTU CTpouTesibecTBa 00bekT. B pamkax MM/L «Mocksa-Cutun»
BriepBble B Poccum v BocTtoyHor EBpone 6yner co3paHa 30Ha [e/10BOVi aKTUBHOCTH,
KoTopas 06beaANHUT OBU3HEC, MPOXNBAHNE M AOCYT.

MEXAYHAPOZHbIA AEJIOBOW LLEHTP <MOCKBA-CUTU»

B 2006 rony komnaHus BlL, 9HepreTnyeckmne CuUCTEMbI BbINOJSHMMAA MNOCTABKY ra30-
TYpOVHHOWM 3NEKTPOCTaHUMM Ha 6a3e Manon paguansHon TypbuHbl OPRA, koTopas
BOLLJIA B COCTaB 3HEProkoMriekca, obecneqnsaioLlert NoTpebHOCTY B 9NEKTPO3SHEPTN
OJ19 MEXaHN3aummn CTPOUTENLCTBA HOBOMO AEN0BOro LeHTpa — «Mockea-Cutm».

Mocne 3anycka nepBoi ovyepean MUHU-TAC, obecneymBalollen HaaexHoe SHepPro-
cHabxeHue MeXaHun3aunm CTpouTesibCTea, 6bU10 NMPUHATO peLleHne O NocTtaBke elle
O[HOW ra3oTypbuHHOM yctaHoBkn OPRA
€OVIHUYHOW SNEKTPUYECKOM MOLLHOCTHIO

1,8 MBT. JdenoBou LLeHTp

MpeumyLiecTBa ra3oBbix TypouH OPRA: ABTOHOMHbIN QHEPTrOLEHTP:
2 rasoBble Typ6uHbl OPRA
€0VNHNYHOWN MOLLHOCTbIO

1,8 MBT kaxpas

2 Bbicokasi HapexXHOCTb
3HeprocHabxeHus

2 KopoTtkue cpokn BBOAA
B 9KCMJlyaTaumio

2 Hwuskune skcnnyataumoHHbIE
pacxogbl

2 Bblcokui pecypc oo
KanuTanbHOro PEMOHTA

2 HuaknitypoBeHbBpEOHbLIXBLIOPOCOB
1 LLYMOB

Tunu4yHblie oTpacneBbie
3HepronorpeouTenu

OduUCHbIE N TOCTUHUYHbIE
KOMIJ1EKCHI

ToproBo-passnexkaTesibHble

Y EeHTpbI (TP
JaHHbIli NPOEKT ABNSETCA HarNsaOHbIM uenpe! (TPLL)

NPUMEPOM BO3MOXHOCTEN WCMOMb30-

BaHWSi MasbIX TYPOUH A5 Lener aHepro- AHanorunyHblie NMPOEKTbI

obecrnedeHnss KpyNnHOMAaCLUTABHbIX 06b- 3HeprocHabXXeHus
€eKToB CTpoUTENbLCTBA. BonbLuon
ALMUHUCTPATUBHbIE
YPOBEHb 3HEPronoTpebnieHnsl, Xxapak-
N 30aHNSA 1 0OLLECTBEHHbIE
TepHbIN ana paboTbl 000pPyAOBaHUS,
o COOpPYXEeHUS
1 HeoBX0AUMOCTb 6ecnepeboHoro
o6ecneyeHnsi CTPOUTENbHBIX MIOLLAA0K CynepmapkeT «ABEHIO»,
3Heprnemn BbICOKOro kKa4ecTBa, aenaoT MUHU-TOC Ha 6a3e ra3oBbix TypouH OPRA Hau- r. MarHuToropck

6onee peHTabenbHbIM U SKOHOMUYECKM ONpaBAaHHbLIM BAPMAHTOM SHEProcHabXeHus
06beKTOB Takoro maciutaba. Mpu STOM BO3MOXHO MOC/EA0BaTENbHOE HapalLvBaHe
3EKTPUYECKOM MOLLIHOCTM SHEPrOLIEHTPA C POCTOM 0GLEMOB CTPOUTENLCTBA.

YcnewwHbI onbIT 3Kcnayataumm aHeproueHtpa ans MMAL, «<Mockea-Cutu» yxe ceirvac
BbI3bIBA€T CEpbe3HLIN MHTEPEC K pelweHuam BIIL, B cdepe sHeproobecrneyeHust
CTPOUTESIbHBIX PAbOT.

1
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PEWWEHUA SAAAY ABTOHOMHOIO SHEPITOCHABXEHNA:
CNMOPTUBHO-O3A40POBUTEJIbHbIE KOMIJIEKCbI

NPOBJIEMbI OTPAC/IN

CoBpEMEHHbIE CrOPTUBHLIE COOPYXEHUS: GacceliHbl, JN1eA0BbIE BOPLbLl, CTaANOHbI, OPHOJbLIXHbLIE KYpOPTbl U
03/10POBUTESIbHBLIE KOMIIEKCHI — 3TO COLMAJILHO BaXHbIE, HO SHEPrOEMKUE OOBLEKTHI, TPEOYOLUME 3HAYNTENbHBIX 3aTpar Ha
conepxaHne un akcriiyataumio. [lpy NpoekTpoBaHWU CrOPTUBHBLIX U PEKPEALMOHHBIX COOPYXEHUI MNpeabsBAsioTcs
0BbILLIEHHbIE TPEO0BaHWS K 9KOJI0rm — OTCYTCTBUIO BbIOPOCOB, LLIYMOB, BUOpaLmii.

PELWUEHUE

ABTOHOMHbIE 3HEProLEeHTPblI HA OCHOBE MUKPOTYPOMH MO3BONISIIOT CIKOHOMUTL A0 60% 3aTpar Ha aHepreTuky B npoLecce
aKcryatTaunmy CriopTUBHbLIX COOpyXeHui. OCobovi SKOHOMUM yaaeTcs AOCTUYbL 3a CHET UCMOJIb30BaHUN KOreHepaumu v
TpureHepaumnun. B atom cJiy4dae, Ternsjio oTxoAasLnx ra3oB Ml/lK,OOTypﬁMH UCriosib3yeTcs AJid OTOlMJieHns 3aJioB, rops4yero
BOZIOCHAOXeHWs, NoaaepxaHus 3afaHHOM Temreparypbl BoAbl B bacceriHax, a Takxe, C MOMOLLblo abCcopOLNOHHOM
X0JI0AN/IbHOV MAaLLIMHBI, NPeBPaLLaeTcsl B X004 U UCMOSIb3YETCS /151 KOHANLIMOHNPOBaHUS. MUKDOTYPOVHHBIE SHEPIOLIEHTPbI
COOTBETCTBYHKT CaMbIM CTPOIMM 3KOJIOrM4eCKnuM cTaHaapTam v rno HopMmatriBam MOryT yCcTaHaB/INnBaTbCs HernocpencTBeHHo
Ha 0ObEeKTax.

NMPEMMYLLECTBA

3HaunTenbHas 9KOHOMUSI PACXOA0B HA COAEPXaHue u aKcrayaTaumio. Bo3MOXHOCTb MCMOIb30BaHUSI COMyTCTBYIOLLEH,
yCJI0BHO 6ecnniaTHOW TerioBov sHepruv s 060rpeBa U KOHANLMOHUPOBAHNS MOMELLEHWIA. ABTOHOMHbIE 9HEPrOLEHTPbI
Ha OCHOBE MUKPOTYPOUH SIBASIIOTCS ONTUMAJIbHBIM PELUEHUEM 334844 KOMIJIEKCHOIO 3HEProCHabXeHWs1 CropPTUBHBLIX
COOPYXEHWIA, MPaKTUHECKN HE3aBUCYIMO OT HANNHUSI BO3MOXHOCTU Y CTOUMOCTY MOAK/IIOHEHWS K LIEHTPAIM30BAHHBIM CETSIM.

FOPHOJIbDKHbIWA KYPOPT «<MIOPA»

B 2006 rony B JleHUHrpaackon obnactu 6biia BBEAEHA B SKCMlyaTaLMIO aBTOHOMHast
31EeKTPOCTaHLMSA AN SHEProCHAGXEHMS CMOPTUBHO-0300POBUTENBHONO KOMMIEKca
«Mropa». TeXHONOrM4ECKYIO OCHOBY 3JIEKTPOCTaHLMM COCTaBnseT knacrep u3 30 MUKpPO-
TypbuH Capstone C60.

Skennyataums ropHOMbKHOMO LIEHTPa C PasBUTON MHMPACTPYKTYPOM TpebyeT 3Hauun-
TENbHOM MOLLHOCTU 1 6ecnepeboiiHOro aneKTPOCHAXEHWS. STO NMOCIYXMIIO CEPLE3HBIM
aprymMeHTOM B MOJb3y CO34aHNSA COOCTBEHHON aBTOHOMHOW 9/1EKTPOCTaHLNN.

BbiGop MukpoTypbuH Capstone B kayecTBe 6a30BOro reHepupyioLLero 060pynoBaHns
00YC/OBJIEH BbICOKMM YPOBHEM Ha[EXHOCTU, MPOCTOTON B UCMOJIb30BAHUN N 0OCHY-
XUBaAHUN, 3KOHOMWYHOCTU B 3Kcrlyataumu. Takxe B Mosb3y TypbuH Capstone

JKOJIOrM4eckKku Yymcrast
3NIeKTPOCTaHUUs

AJ19 TOPHOJIBDXHOIo
KypopTa
ABTOHOMHbIV SHEPTrOLEHTP:

30 mukpoTypbuH Cap-
stone C60

AHanorunyHble NpPoeKTbl
3HeprocHa6)|(eva

Kpachas MonsiHa, r. Coun

Du3KYNbTYPHO-0300P0BU-
TeJbHbIV KOMMNEKC
«LleHTpanbHbIN», . TOMEHb

rOBOPWII U 3KONOrNYeckme hbakTopbl — MUHUMASIbHBIA YPOBEHb BbIOPOCOB 1 HU3KMIA
YPOBEHb LUyMa, 4YTO BaXHO A1 060pynoBaHUS, MPUMEHSEMOro B SHEProCHAaGXEHUN
CMOPTUBHbBIX COOPYXXEHWIA.

OnekTpo3Heprus obLen MolHocTeo 1,8 MBT, BhipabaTtbiBaeMasi aBTOHOMHOW 9N1EKTPO-
cTaHuumen, ncnonb3yetca ana obecnevyeHns aHepProcHabXeHNs rOPHOMbIKHBLIX MOAbEM-
HUKOB, FOCTMHUYHBIX N OGUCHBLIX 30AaHUN, a TakXe S OCBELLEHUS CKJIOHOB rop B
BeYepHee BPeMsi CyTOK.

PaboTa aBTOHOMHOI 9NEeKTPOCTaHLMN
ocywlecTBngeTca B pexunmMme KoreHe-
pauun: SHeprus BbIXJIOMNHLIX ra3oB
MUKPOTYPOUH NCMNoJb3yeTcs ang
MOJIy4EHUST TEMJIOBOM 3SHEPrvu, KoTopasi
naeT Ha OTOMJeHne XuiblX 1 O(DVICHbIX
nomMelueHuin. ObecnednBaeTcs ropsiHee
BOZOCHAOXEHME FOPHOSLIKHOMO KypopTa.

[aHHbIi NPOEKT, BbIMOSIHEHHbIA KOMMA-
Huelr Bl 3Hepretnyeckne Cucrtemsbl,
aBnsetcs nepeoi B Poccumn n CHI® cucte- il #':-
Mot n3 30 mMukpotypbuH Capstone B n,
OOHOM KJlacTepe, 4TO 3HA4YNTEsNIbHO T -
MOBbILLAET HAAEXHOCTb U MOKOCTb PErynMpoBaHUs aNeKTPUYEeckor Harpy3ku. KoHcCT-
pykumst MUKPOTYpOuH Capstone ponyckaeT yctaHoBky Ao 100 LITyk B OAHOM KiacTepe.
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Komnanus Bl SHepretnyeckmne Cuctemsl bbina BbibpaHa OAO «[a3rnpom» B Ka4ECTBE
cybrioapsa4Yvka ro rpoekTy CTPOUTEIbCTBA JIEKTPOCTaHLUNM 415 FOPHO-TYPUCTUNYECKOro
LIeHTPAa, KOTOPbIV BK/IIOYEH B rporpamMmmy pa3sutvs ropoga Coym 4ss y4actvsi B 3UMHUX
Onumnuricknx nrpax 2014 roga. B kadecTBe saHepretn4eckoro ooopyaoBaHus 3/1€KTPO-
CTaHLUMN MCroJsib30BaHbl ra30TypOuHHbIe yctaHoBku OPRA n mukpoTypbuHbl Capstone.
lNocTtaBka, weg-MOHTaxX v ryCKO-HanaaKka oCyLLeCcTB/1eHb! KoMmraHwen blML] SHepreTnyeckme

Cuctemsnl.

OAO «rA3MPOM» — FOPHOJIbDKHbIA KYPOPT «KPACHAS MOJIAHA»

KpacHas lMonsHa — camMoObbITHbIM KYPOPTHbIN MOCEN0K C MHOrOBEKOBOW MCTOPUEN,
NPUBMEKAOLWLMIA CEeroaHsa ThiCa4YM TYpUCTOB. Hekoraa ropHoe noceneHve, pacrnono-
XXEHHOEe B >XWBOMUCHOW peYHOn JonuHe B 45 kunomeTtpax oT nobepexbss YepHoro
MOpS$, B HACTOSILLLEE BPEMS NPETEHAYET Ha TO, YTOObl CTaTb CaMblM COBPEMEHHbLIM 1
nonynsipHbIM B POCCUM rOPHOJIbIXXHBIM KypopToM. B npepasepun 3uMmHnx OnMMnuninckmx
Wrp 2014 ropa, 3oecb pa3BEpPHYIOCH
MacluTabHoe CTPOUTENIbCTBO HOBbIX
oTenel, KaHaTHbIX AOPOr, FOPHOJILIXHbIX
CMyCKOB, 0OBLEKTOB  TYpPUCTUYECKOWA
MHPPaACTPYKTYPbI U OTAbIXA.

OcHalleHVe KypopToB Takoro MacLutaba
TpebyeT yBENNYEeHUs 3N1eKTPUYECKOoMn
MOLUHOCTW 1 HagexHoro 6ecnepeboii-
HOro anekTpocHabxeHusi. 3T obcTosi-
TENbCTBA BO MHOrOM MPenonpeaevim
peweHne OAO «[aznpom» 0 co3gaHum
ABTOHOMHOW ra3oBOM 3N1EKTPOCTaHLMN
0151 TOPHO-TYPUCTUYECKOrO KypopTa B
KpacHoti MNonsiHe.

B kayecTBe OCHOBHOIO 9HEPreTMHeckoro 060pyaA0BaHMS 3NeKTPOCTaHLMY OblIv BbIOpaHbI
ra3otypbuHHble yctaHoBkM OPRA mMowwHocTbio 1,8 MBT. dakTop Bei6opa TypbuH OPRA
006yCcnoBfeH, nNpexnae BCero, HU3Kum yposHem Bbliopocos (meHee 20 ppm NOy) wn
HEe3Ha4YUTENbHbIM LUYMOM, YTO OCOGEHHO BaXHO C TOYKM 3PEHUS 9KONOMMN KYPOPTHOIO
pervoHa. dnekTpocTtaHums Ha 6a3e cunoBbix T'TY OPRA cnpoekTMpoBaH C y4eToM
CENCMNYECKNX YCNOBUIA AAHHOW MECTHOCTH.

[MepBoOHaYanbHbI (XONOAHLIN) 3anyCcK 3nekTpocTaHuun Ha 6ade 'TY OPRA B jaHHOM
NPOEKTE OCYLLECTBASETCSA C MOMOLLbIO YETLIPEX FA30BbIX MUKPOTYPOUH Capstone C60.

BbipabaTbiBaemas sHeprns npeaHasHavyeHa aisi SHEProobecneyeHms Kak rOpPHOSbIKHBIX
NOABEMHUKOB, TaK M FOCTUHMYHBIX 30aHWUNM, BKIOYAsa XWIble KOpMyca, KOTTeOXu 1
NPaBUTENLCTBEHHBIN AOM MPUEMOB O0duuManbHbIX aeneraunin. Pabota anekrpoctaHumm
NPOVCXOAUT B pexXume KoreHepauun. Ona ytmnmndaumm ropsgymx BbIXJIOMHbLIX ra3oB
npYMeHsieTcs cuctemMa TennoobmeHHUKoB. B pesynbrate, 6ecnnatHas Tennosast
3Heprns B BUAE ropsyeri BOObl HAnNpaBisSETCsA Ha OTOMJIEHWE BCEX COOPYXEHUN
FOPHOJILKHOIO KOMIMAEeKca.

JKOJIOrM4ecKu Yymcrast
3JIeKTPOCTaHLUs
AJS TOPHOJIbDKHOIO

KypopTa

ABTOHOMHbI QHEPIOLLEHTP:
6 rasoBbIx Typ6uH OPRA
€AVHUYHOW MOLLHOCTbIO
1,8 MBT, 4 MUKPOTYPOMHbI
Capstone C60

AHanorunyHblie NMPOEeKTbI
3HeprocHabXXeHus

Dur3KynbTYPHO-030,0POBU-
TeSbHbI KOMMJIEKC
«KemuyxnHa Cnbupm»,

r. TIOMeHb

Pur3KyNbTYPHO-030,0POBU-
TeJNbHbIN LEHTP 1 6acceiiH
«Bake», KaBka3ckuii permoH

13



feorpadusa caaHHbIX B NPOMbILUJIEHHYIO
3KCnnyaTauuio 3aNeKTpoCTaHUnMn

*#| Caukt-Nerepoypr " Hapbs-Map

*! CMoneHck - Vy1a
Mocksa |
| Pa3aHb
" Eenrt1|::{u1';apuB . Mbmﬂb;cﬂew" *} XanTbi-MaHcuiick
* Caparos i nepn:ypanbcn
“ Pocros-Ha-Tlony | BY3YMYK | Tiowetis
* MarHuToropck “1 Tomek

" Coun

ANbMEeTbeBCK  1xCAPSTONE C30, «TATEX»
Benropon  1xCAPSTONE C30, <BESITOPOISHEPTO»
By3ynyk  6xITY OPRA, «THK-BP»
MarHuToOropck  1xCAPSTONE C60, <ABEHIO»
MockBa 12 x CAPSTONE C65, <ANTEKM 36,6>
8 x CAPSTONE C60, PEK/IAMHOE AFEHTCTBO «NEWS OUTDOOR>
4 x CAPSTONE C60, KOHZIUTEPCKASI PABPUKA «AMA»
2 x CAPSTONE C60, «MbITULLIMHCKAS TEMIOCETb»
2xT'TY OPRA, MPOEKT «MOCKBA-CUTW»
HapbsiH-Map 6 xCAPSTONE C60, <HAPbSIH-MAP HEDTEMA3»
Hukonaeeck-Ha-AMype 22 xCAPSTONE C30, IAJIbHEBOCTOYHAS FEHEPVPYIOLLIAS KOMMAHMS
MepBoypanbCK  4xCAPSTONE C65, <YHUKOM»
MepMb  1xCAPSTONE C30, <MTEPMCKME MOTOPbI»
PocTtoB-Ha-[lOHY  1xCAPSTONE C30, <POCTOHEPIOKOMIMIEKC»
Pa3aHb  6xCAPSTONE C60, 3ABO/L, HETKAHbBIX MATEPUAJIOB «EKA-97»



CaHkT-lMeTepOypr

CapartosB
Capos
CkoBOpOAVHO
CmoneHck
Coun

Tomck
TioMeHb

YxTa
XaHTtbl-MaHcumnck

AkyTCK
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* fkyrek

*| CkoBOpOAMHO
" Hukonaesck-Ha-Amype

30 x CAPSTONE C60, FOPHOJIbIXHBIV KYPOPT «/rOPA>
8 x CAPSTONE C65, FOPHOJIbI>XHbIM KYPOPT «MrOPA» — BTOPAA O4EPE/[b
22 x CAPSTONE C30, «BOJITAHE®TEIA3»
14 x CAPSTONE C65, HAYYHO-VUCCJIEAOBATE/IbCKUA UHCTUTYT
9 x CAPSTONE C30, LTI
8 x CAPSTONE C60, «TACUC-ATrPO»
4 x CAPSTONE C60, FOPHOJIbIXHBIV KYPOPT «KPACHASA MOJIAHA>
4 xI'TY OPRA, «TA3INPOM»
4 xI'TY INGERSOLL-RAND 250 kBT, «COBOJINHOE»
12 x CAPSTONE C65, LIEHTP 3UMHMX BUAOB CMNOPTA «<XXEMYYXXWUHA CUBNPW»
10 x CAPSTONE C65, PU3KYIETYPHO-0340POBUTE/bHBIA KOMMIEKC «LIEHTPAJIbHbIN»
3 x CAPSTONE C65, «AMUC-MJIIOC»
1 x CAPSTONE C60, «XAHTBIMAHCUCK-HE®DTEFASFEOJIOT NS>
3 x CAPSTONE C30, «<YPAJICBA3bNHDOPM»
5x CAPSTONE C60, «CAXA-TOPI »
9 x CAPSTONE C30, <POCTEJIEKOM»
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PEWUEHNA SAAA4Y ABTOHOMHOIO SHEPTOCHABXEHUA:
TEJIEKOMMYHUKALUUU

NPOBJIEMbI OTPACJIN

OCBO€EHVE HOBBIX TEPPUTOPUI, CTPOUTENLCTBO JIMHWUIA CBS3U B OTAAJIEHHbIX panioHax CTPaHbl, OTCYTCTBUE Pa3BUTON
nHGpPacTpykTypsbl. [lepexon K UndpOoBbIM TEXHONOMUSIM, YBEINYEHNE MOLLUHOCTY KaHasa0B CBSI3W, PaCLUMPEHne CrekTpa
YCAyr, OCHAalLEeHWE TeeKOMMYHUKALMOHHbIX LEHTPOB HOBbLIM 000PYAOBaHWEM B COBOKYMHOCTY [PUBEN K POCTY
aHepronotpebnerus. poknaaka AMHWE 3nekTpornepesay napaniiesbHo C JIMHUSMU CBSI3U COMPSIXEeHa C OrPOMHbLIMU
HEpaUMOHabHbIMK 3aTpaTtaMmu, a UCrosib30BaHNE TPAANLMOHHbIX aBTOHOMHBIX FeHepaTopoB (AN3E/bHbIX Y ra30MnoPLUHEBbIX)
OrpaHN4MBaEeTCs HEOOXOANMOCTbLIO YrPaBAEHUS, OOCTYXNBaHUS U 4YaCTOro PEMOHTA B YAAJIEHHbLIX U TPYAHOAOCTYIHbIX
MecTax.

PELUEHUE

Hcnonb3oBaHne ANCTAHLMOHHO YNpPaBiISeMbIX, KOMMAKTHbIX, YAOOHbIX [AJis TPAHCIOPTUPOBKM U OOC/IYXUBAHWNS U He
TPEebyIoLMX CYLLIECTBEHHbIX 3KCIlyaTaLUuOHHbIX 3aTpat, MUKPOTYPOWHHbBIX 3/1eKTPOCTaHuuii oT komnaHun BlIL
SHepretnyeckne CUCTEMBI.

NMPEMMYLLECTBA

HazexHbiii aBTOHOMHbIV UICTOYHUK S1EKTPUYECKOU SHEPIruy, KOTOPLIV HE TPeGYeT NpucyTCTBUS NepcoHana. MuHuMmansHoe
NpPoGUIaKTU4ECKOE CEPBUCHOE 0OCTYXNBaHNE, BO3MOXHOCTb YAAI€HHOIO YpaBieHUsl i MOHUTOPUHIA.

LLUDPPOBAA JINHNSA NEPEOAY «CKOBOPOOAUHO — AKYTCK»

B 2005 rogy no 3akady OAO «Poctenekom» komnaHua BrL, QHepreTuyeckme Cncremsl
noctasunia 9 MnkpoTypbuH C30 ans TenekoMMyHUKaUMOHHOro obbekTa «CKOBOPOAMHO—
AnpaH—AKyTCK».

Lindposas nuHmsa nepepad (LJ1M) «CkoBopoanHo—AngaH—AKyTCK» NPOTAXKEHHOCTbLIO
1 035 km Bbl1a MOCTPOEHA C UCMOJIb30BAHNEM OMTUYECKOr0 Kabens 1 pagnopenenHom
cBa3u. HoBas nuHWA ctana OTBETOM Ha BbI3OB BpEMEHN. Ha Nnopsao0K BbIPOCIN HaOeX-
HOCTb 1 Ka4€CTBO MEXAYHapOAHOW CBA3M, BO3POCAa CKOPOCTb AocTyna B VHTEpHET,
nosiBUiacb YyCToM4MBas OCHOBA AN Pas3BUTUS TenemeauuluHbl, OUCTaHLMOHHOIO

LUundpoBas nuHua 06pa3oBaHuvis 1 IP-TeneBmaeHus.
nepepa4
MukpoTyp6uHbl Capstone, paboTatoLLme Ha An3enbHOM TOMIMBE, HaXOOATCS B CheLmvaib-
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POWER SYSTEMS

ABTOHOMHbIE MUKPOTYPOUHHbBIE 371IEKTPOCTAHUMM OT KoMrnaHun Bl SHepretnyeckmne

Cuctemsl MOryT CJIY)XKUTb 3(b(beKTVIBHbIM JioKaJ/IbHbIM  WCTOYHUKOM SHeprun AOJid

rnoTpebuTenen, He NOAKAYEHHbIX K OOLLEV 3/1EKTPUYECKOV CeTU. Ha TekyLuni MOMEHT

6onee 70% tepputopumn Poccumn OTHOCATCS K rnpobseMHbIM 30HaM 3HEeProcHabXxXeHus,

rae obecrieyeHne KOHeYHOro noTPebUTess 3J1eKTPO-3HEPIrnel v TersioMm 3aTpyaHEHo.

XAHTbI-MAHCUUCKUA ®UITUAJI OAO «YPAJICBA3bUHDOPM»

B peaynbrate TexHudeckoro neperoopyxeHns OAO «YpancBasbMHDOPM» U CYLLLECT-
BEHHOro paclunmpeHus obbema 1M BUAOB NPeaoCcTaBAseMblX YCNyr CBSI3W BO3HMKA
npobnema rapaHTUPOBAHHOIO O06ecrneyYeHnss aNeKTPO3HeEPruer BbICOKOro KayecTBa
paaMopeneniHbiX CTaHLUMN, PacnoioXEHHbIX BOANN OT FOCYAAPCTBEHHbIX 3NEKTpu-
YeCKUX CETEN N KPYINOCYTOYHO paboTatoLLMX B aBTOMATUYECKOM PEXUME.

HoBoe pelueHne, npeanoxeHHoe komnaHuel BrL, SHepreTnyeckme CrcTeMbl, OCHOBaHO
Ha TEXHONOIMN YyNbTPACOBPEMEHHbLIX MUKPOTYPOUHHLIX TypboreHepaTtopoB Capstone.
BBoZA, B NPOMbILLIEHHYIO SKCMyaTaLUMio MUKPOTYPOUHHOIO reHepaTopa COCTOsICSA B
deBpane 2004 roga Ha 0OOHOW U3 paamMopeNeliHbIX CTaHLMIA B 60 knnomeTpax OT XaHTbl-
MaHcuiicka.

ONeKkTpocHabXeHne yaaneHHon paanopenenHon cTaHumMm obecneqymBaeT KOMMNakTHas
anekTpocTaHuusa Capstone C30 MoLuHocTbI0 30 KBT ¢ MUKPOTYPOUHHBLIM ABUraTenem,
paboTaoLLMM Ha KEPOCUHE.

Bbibop anekTpoctaHuuy C30 OCHOBaH Ha psSAae ee NPeuMyLLECTB MO CPaBHEHMIO C
OPYrMMU NCTOYHUKAM 3NEKTPOSHEPIM B 3TOM Xe Anana3oHe MolHocTu. C30 nveet
KOMMNaKTHble rabapuTbl, HEGONbLUON BEC, 9KOJIOTMYECKN YUCTBIM BLIXION U HU3KUN
YPOBEHb LuymMa. Y MUKPOTYPOUHbI
NpPakTU4YecKn OTCYTCTBYET BUOpaLmS,
YTO BaXHO [JIS HaxoAasLwerocs
PSOOM OOPOrOCTOSILLErO N YYBCTBU-
TenbHoro 006opyAoBaHUS CBSA3W.
MwukpoTypbuHa Capstone He Tpe-
OyeT cMa3biBaloLLMX U oxJlaxaalo-
LLMX XXMOKOCTEN, MPOCTa N HaAEXHa
B 3KCMyatauuu, paccuiuTaHa Ha
KO3pDULUMEHT rogoBOM 3arpy3ku
98%. MonHas aBToMarnsaums
MUKPOTYPOUHHO YCTaHOBKM
Capstone N03BONSET OCYLLECTBUTb

pexnm  OYHKUMOHMPOBaHUS  6e3
oneparopa. Ona MNOBbILLEHNSA
HaOEeXHOCTU B KOHTEHepe

crneunanbHOro KaMMaTM4yeckoro
NCMOJIHEHNSA YCTaHOBJIEHbI ABe afiekTpocTaHumm Capstone C30, koTopble paboTaloT B
COOTBETCBMM C 3ajaHHOI NporpamMmmoi. B kaxabli MOMEHT BpeMeHu HepaboTatoLas
CTaHUVs ABAETCSA PE3ePBHON A8 CTaHUMK, paboTaloLLEe B OCHOBHOM pexume.

ABTOHOMHasi MUKpPO-
TypOnMHHasA ycTaHOBKA
ANS SHEeprocHab)XxeHuns
papuopenemnHom
CTaHLUUU CBA3U

KoHdwurypauus: 2 Mmukpo-
Typ6umHbl Capstone C30,
paboTaloLume Ha KepoCcUHE

TunuyHble oTpacnesble
3HepronoTpeoduTenu

Tenekom MYHUKALIMOHHbIE
KOMMaHnn

Onepatopbl paanopeneinHom
CBA3nN

AHanorunyHblie NMPOEeKTbI
3HeprocHabXXeHus

OAO «Poctenekom»
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PEWUEHNA SAAA4Y ABTOHOMHOIO SHEPTOCHABXEHUA:
CEJIbCKOE XO349MNCTBO, MULWEBASA MPOMbBILLUNEHHOCTb

NPOBJIEMbI OTPACJIN

Bbicokasi CTOMMOCTb MOAKIOYEHUST K 97eKTpuyeckum cetam. OTCyTcTBue KBaM@UUMPOBAHHOIO NMEPCoHana B CEbCKOM
mecTtHocTh. [1oTPEOHOCTb B HaAEeXHOM 3JIEKTPO- U TernocHabxeHun. OOOCTPEHNE 3SKOJIOMMYECKON CUTyauun u
COOTBETCTBYIOLLUMI POCT 3KOJIOrMHECKmX LUTPahOB B CBA3U ObICTPLIM HaKOMIEHNEM BUOIOrNYECKUX OTXOA0B PACTYLLErO
rPOV3BOACTBA CEJIbCKOXO3SVICTBEHHOW MPOAYKLUNN.

PELUEHUE

lNpennaraemoe bl 3HEProa@ekTMBHoOe 1 MNpPoOCToe B 3KCrsyataumn reHepupyrollee o0opyaoBaHWe Ha OCHOBE
MUKPOTYPOUHHBLIX 31eKTpocTaHUmi Capstone siBAsieTcs vaeasibHbiIM MCTOYHUKOM aBTOHOMHOIO 3HEeprocHabXeHus ans
Ce/IbCKOro xo3s1cTBa. MukpoTypOUuHbI TakXe SIBASIIOTCS Hanbos1ee TEXHOI0MMHYHbLIM Y 9KOHOMUYHBIM PELLIEHNEM rpobieMsl
yTunnasaumm 6uonorndecknx orxoaoB. OObeAMHEHHbIE C MOAYASIMU aHaspPOOHOV W MUPOIM3HON rasngukaumm
OMOJIOrMYECKNX OTXOA0B, MUKPOTYPOUHBI MO3BOJISIIOT MPAKTUHECKU MOJIHOCTbIO rnepepabarsiBaTb 3KOJI0rNHeCcKn BPEHbIe
OTX0/bl U 0OAHOBPEMEHHO 3aKpbiBaThb MNOTPEOHOCTM XO35IVICTB B 3JIEKTPOSHEPIr U 1 Terie.

NMPEMMYLLECTBA

ABTOHOMHbIE 3HEPIOLEHTPbLI HA OCHOBE MUKPOTYPOVH CEbCKUM MPEANPUSTUSIM U H4aCTHLIM (epMepCcKuM X03sHicTBam
103BONISIOT BECTU 11epepaboTKy MPOAYKUNN HA 3HAYNTESIbHOM yAaneHuy OT LIeHTPan30BaHHbIX ceTer. KoreHepauus —
MCrosb30BaHNE COMyTCTBYIOLLEV TEMNI0BOM SHEPT v — MPUHOCUT 3HAYUTEJIbHYIO SKOHOMMIO 3aTpar Ha 3HeproobecrneyeHne
10 CpaBHEHWIO C OMnaaTo no aAevcTayolwmm Tapudam. MukpoTypOuHbl crnocobHbl paboTaTtb C HU3KOKAJIOPUIAHLIMU U
MMPOSIN3HLIMY Brorasamm pas/IM4HOro KOMMOHEHTHOIO COCTaBa v He TPeOBYIOT C/I0XHOM ra3onoaroToBKY.

000 «TACUC-ATPO» — MOJIOYHbIA KOMBUHAT

Jletom 2006 roaa cocTosyloCchb OTKPLITUE CaMOro coBpeMeHHoro B CMoneHckol obactu
npeaonpuaTna nepepabdarbiBalollert MpPoMbILLNEHHOCTU. B uepemMoHun oTKpbITUS
HOBOr0 MOJIOYHOr0 KOMOUHaTa «Tacuc-Arpo» NpuHAN ydactne rybepHatop CMosieHCKon
obnactvn Buktop MacnoB 1 MUHUCTP CENbCKOro Xo3smcTea Anekcer fopaees.

«[paBnTeNnsCTBO Poccuu NOHMMAET, YTO BO3POXOEHME POCCUMNCKOrO cena 3aBUCUT
MMEHHO OT Toro, 6yaeT i Ha cefie MPOM3BOACTBO MOJIOKA U Msica» — MOAYePKHY
rnaBa MUHCEeNbX03a Ha TOPXKECTBEHHOM LIEPEMOHUIN OTKPLITUSI, OTMETMB, YTO B MOAOOHBIX
XOnauHrax oyayliee cenbckoro xo3ancTea CMONEHLUNHBI.

MOJI0YHbII KOMOUHAT B camblin COBPEMEHHBIN XMBOTHOBOAHECKUIA KOMMIEKC BXOAAT ABe depmbl Ha 500 ronos,
[Ba TENATHMKA, JOWNbHBIN 3a, POOVUABHOE OTAENEHVE, CUOCHbIE TPaHLLUEN, CUCTEMBI
OHepProueHTp: BOJO- M 3NEKTPOCHAOXEHNS.

8 MUKPOTYPOUHHBIX
TEMNJI0BbIX 3/IEKTPOCTAHLIMI
Capstone C60, paboTatoLLmx

OnekTpocHabXeHre MOJIOYHOro KOMOMHAaTa OCYLLECTBAIOT BOCEMb COBPEMEHHbIX
MUKPOTYPOUHHBIX anekTpocTaHuuii Capstone C60, paboTaloLmx Ha NPUPOAHOM rase.

Ha NPUPOLHOM rase 'm"ﬂimf - LT T

_ R R Lmt RE4aa R RNl
TunNuyHbIE OTpacneBble i; . Y0 - . ;
3HepronoTpeouTenu :

Tennuupbl
depmbl

MuweBble KOMOUHATHI

AHanorunyHblie NMPOEKTbI
3HeprocHabXXeHus

Muwesas NMPOMBbILLIEHHOCTb

Konantepckas
dabpuka «<KAMA»

B 2003 rogy OOO «Tacuc-Arpo» nosiydnno MHBECTULIMOHHLIN KpeauT B CoepbaHke
Poccun pns 3akynkn o60pyaoBaHUs, B TOM YMCIIE 3HEPreTU4eckoro, He UMEIOLLLEro
aHanoroB B Poccun, nop, ctposilmiics 3aBog, no nepepaboTtke 250 TOHH MOJiIOKa B
CYTKW. 3a HECKOJIbKO NIET NPeanpuUaTUE NPEBPATUNOCH B XONAMH, MPOU3BOASALIMIA KakK
TPaANLUMNOHHBbIE NMPOAYKTbI (MOﬂOKO, CMeTaHa, TBOpOor U3 HatypaJibHOro MOHOKa), Tak u
TBEPAbIE, a TAKXXE MIaBfEHbIE CbiPbl B aCCOPTUMEHTE.



MukpoTypbuHHbie anekTpocTaHumm Capstone MoryT ycreLiHO WCrosb30BaTbCs AJ1sl
obecrieqHeHsi 3/1IeKTPNHECKON 1 TEMJI0BOM IHEPIVNIEN XNIOro CEKToPa U1 MPOU3BOACTBEHHbIX
npeanpusiTuii B CeJIbCKOW MECTHOCTU. 3TO YHUKasibHOe 0060pyaoBaHNe CriocobHO

Abpc

POWER SYSTEM

pabotatb Ha pas/in4dHbiX BUAAX TOMIMBA — MPUPOAHbIX ra3, CXUXEHHbIV ra3, buoras,

MUPOJIN3HBIV ras, An3esb n bunoaniesb. MukpoTypbuHbl MOryT pabotatb B rOJIHOCTbIO
aBTOHOMHOM PEeXuMe, rMpocCTbl B 3Kcrayataumm mn obcnayxvBaHnn. OHU 371aCTUYHbI K

Harpyske, T. €. Cr10COOHbI YCTOMYMBO M CKOJIb YrogHO A40Jiro paboTtark BO BCEM AMara3oHe

Harpy3ok ot 1 .40 100% HOMUHa/IbHOV MOLLIHOCTU, BKJIKOYasi caMble Masible Harpy3Ku.

000 «AMA» — KOHAUTEPCKAA ®ABPUKA

B nekabpe 2006 roga komnaHus BriL, SHepreTuyeckmne Cuctembl 3aBepLunna BBOS,
B NMPOMBbILLIEHHYIO 3KCMyaTaumio TPMreHepaumMoHHbIA 3HEProLEeHTP Ha 6ase MUKpPO-
TypbuH Capstone ana obecneyeHus aNeKTPUYEeCcKon U TEMIoBO 3HEepruen HoBow
KOoHAuTEPCKOM habpuku.

Heo6xoOMMOCTb CTPOUTENIbCTBA 3NEKTPOCTAHLUMN A7 COBCTBEHHBLIX HyXnA, Gbina
0oByCnoBfeHa [0POroBU3HOM MOAK/IIOYEHNA K LEHTPaIN30BaHHbIM 3JIEKTPOCETAM,
aTaKxe notpebHOCTbio B 06GecrneveHMn HaAexXHOCTM U HEMNpepbIBHOCTU 3HEepro-
obGecneveHns (Bkioyas 060rpeB 1M oxnaxneHue) NPon3BoACTBEHHbIX JIMHUA Hemnpe-
PLIBHOTO TEXHOJIOrM4eckoro uukia. Mpu BbiGope 06OPYOOBaHUS U MOAPSAOYMKA
NMPYHUMAaJIMCb BO BHMMaHVE crieaytolme coobpaxeHmns:

OKOHOMMYECKUEe achneKTbl: 3KCr/lyaTaluVoHHbIE Pacxodbl MO OOCAYXMBaHUIO raso-
MOPLUHEBbIX ABUratesiei, KoTopble paccMaTpuBasvCb B Ka4eCTBE anbTepHaTUBLI B
CBSI3M C UX MEHbLUEN CTOMMOCTbIO (Ha 25%). dkcnnyaraums ra3onopLUHEBbLIX raso-
anekTpocTaHumin 6onee 4yem B 30 pa3 NpeBbLILIAIOT 3aTpaTbl HA SKCMayaTaumio MUKPO-
Typ6uH Capstone, 1 B TedyeHune 1,5 roga pasHuua B CTOMMOCTU ABYX BUOOB 060pYyA0-
BaHUS HMBenupyetcs. Cpok OKynaeMoCT/ peann3oBaHHOIro NPoeKTa cocTaBun 4 roga.

Akonornyeckne pakTopbi: MUHUMaSIbHbIE BbIGPOCH! (NOy, — 9 Mr/m3, CO — 46 mr/m3)
W HU3KMIA YpOoBeEHb Luyma. HebonbLuoi nerkuii potop Typboasuraresnsi, ¢ NoaBeckoi Ha
BO3AYLLUHOM MOALINMNHUKE, M3HOCOYCTONYMB M 006nanaeT HecpaBHEHHbIM PECYPCOM
akcnnyaraumm. MukpoTypbuHa He MMeeT Bnbpaunin. 3BykKOoBOe AaBnieHne 6e3 [omnoHN-
TeNbHbIX MEP MO 3BYKOU30JIALMM cOocTaBnsgeT He 6onee 70 ob Ha pacctosHun 10 M.
JaHHbIA LWyM COCTOUT B OCHOBHOM W3 BbICOKOYACTOTHbIX KOMMOHEHT, KOTOPbLIE He
NPOHUKAIOT YEPE3 CTEHbl M NPENATCTBUSA, B OT/IYME OT HM3KOYACTOTHLIX BUOpaLui
ra3onopLUHEBbIX ABUIATENEN.

TexHonornyeckue ¢akTopbl: MUKPOTYPOUHHBIE YCTAHOBKM CMOCOGHBLI paboTtartb
C HU3KMMW SNEKTPUYECKUMW Harpy3kamy HEOrpaHWYeHHOE BPEMS, CPOK CIyXObl
MUKPOTYPOUHHOM 91IEKTPOCTAHLMN A0 KanuTasabHOrO PEMOHTA COCTaBNSET 7 NET.

CoctaB 060pya0BaHNS aNEKTPOCTAHLIMK BKIOHAET B cebs 4 M1KpoTypbuHbl Capstone C65
C TernjoyTunnaaTopamu 1 ra3oBbiMn KoTnamu obLuen MmoluHocTbio 260 kBT. PaboTa
3NEKTPOCTaHUMM B pexXuMe TpureHepaumm no3BonseT obecneyntb noTpebHOCTU
KoHOuTEpPcKon Gpabpukn cpasy Nno HECKOJIbKMM HarnpaBneHUsaM:

2 OneKTposHeprus Ncrnonb3yeTcs Ans paboTbl NPON3BOACTBEHHOr0 060PYAOBaHNUS.

o TennoBas aHeprusl npegHasHadeHa ans o6orpesa NPoOnN3BOACTBEHHbLIX KOPMYCOB.

2 Xonop vcnonb3yetcsa Ans padoTbl X0N0ANIbLHOrO 060PYAOBaHNUS.

MoctaBka MUKPOTYPOUH, MOAKIIOYEHNE K KOMMYHUKAUMAM, Led-MOHTaX M MyCKo-
Hanaao4Hble PaboTkl ObIM 3aBEPLLUEHBI B TE4EHME 7 MecsLeB (Mali-aekadbpb 2006 roaa).
B cBA3u ¢ paclumpeHnem Npon3BoACTBa, MO 3akasy koHauTepckon dabpuku B 2007 rogy
komnaHusa Bl 3HepreTnyeckne CucTeMbl yCTaHOBWUA AOMOMHUTENIBHO 2 MUKPO-
TypbuHbl Capstone C65.

Konputepckas
¢dabpuka

ABTOHOMHas Tennosasi
3NEKTPOCTAHLUMS: 6 MUKPO-
Typ6buH Capstone C65,
paboTatoLpe Ha Npupoa-
HOM rase, B KOHGUrypaumo
9NEeKTPOCTaHLUMN BXOAUT
ABXM

TunuyHblie oTpacnesbie
3HepronoTpeéuTenu

TennuyHble xo3arcTBa
depmbl

MuuieBblie KOMOUHATDI

AHanorunyHblie NMPOEeKTbI
3HeprocHabXXeHus

MonoyHbIli KOMOUHAT
«Tacuc-Arpo»
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PEWUEHNA SAAA4Y ABTOHOMHOIO SHEPTOCHABXEHUA:
HEDPTEFASOBAYA OTPACJ1b

NPOBJIEMbI OTPACJIN

OcCBOEHME HOBbIX MECTOPOXAEHWNII HEBO3MOXHO 6€3 COOTBETCTBYIOLLEH MH(PACTPYKTYPbI. BaxXHEALLINM 371€eMEeHTOM MHGPACTPYKTYpbI
06yCTpanBaeMbix MECTOPOXAEHWIA SIBASIETCS SHeproobecrneyeHne. B cBa3u Tem, 4to 6osibLLas YacTb pa3pabarsiBaeMbIX CEAYac HOBbIX
MEeCTOPOXAEHUI PAacriofioXeHa Ha 3HAYUNTESIbHOM yaaseHun OT OOYCTPOEHHbIX TEeppUTOPUI, WX SHEeProobecrieyeHne 3a cHeT
CTPOUTE/ILCTBA JIMHWIA 3NIEKTPONEPEaaY NPakTU4eCK HeBO3MOXHO. Hanbonee pacrnpocTpaHeHHbIVi criocob 9HEProcHabXeHUs1 HOBbIX
MECTOPOXAEHU — 3TO AN3€E/Ib-reHePaTophbl, Kak NnpaBuiio, YCTapeBLUMX KOHCTPYKUMIA, HEHaAEXHbIe, Hea(p@EKTVBHbIE, TpebyoLme
HEMpPepbIBHOrO 0OCYXNBAHWN 1 4aCTbIX MPOAOIKUTESIbHBIX PEMOHTOB, a I1aBHOE — 3aB03a W XpaHeHUs Aopororo Torumsa. [onsITku
MCMO/b30BaTh ra30M0PLUHEBbLIE FeHEPaTopbl /151 BbipabOTKN S/IEKTPOSHEPI M U3 UMEIOLLErocsi Ha MecTe MOoryTHOro rasa, 4acto
3aKaH4MBaloTCS Heyaa4ew, B CBSI3U XeCTKUMM TPeBOBaHWNSIMU ra30M0PLLIHEBOV TEXHVKM K NOAOTOBKE MOMyTHOIO ra3a v OrpaHnyeHusIMm
10 €ero KOMIMOHEHTHOMY COCTaBY.

PELUEHUE

OHeproLeHTpPbl, MOCTPOEHHLIE Ha OCHOBE MUKPOTYPOUH Capstone n masbix TypbuH OPRA criocobHbI paboTats C rornyTHbIM ra3om 6e3
CEepbE3HOV NMoAroTOBKM — MPakTUYECKY C CEenaparopa rocsie MexaHu4ecko o4nucTku. LLnpokuii avana3oH mouyHocTer — ot 30-100 kBT
40 2-10 MBT gaet BO3MOXHOCTb YCTaHaB/IMBaTh reHepaTopbl TPeOYeMOoii MOLLHOCTY B HENOCPEACTBEHHOM 6IM30CTY K MOTPeobUTeIsIM
SHEPIrN M UCTOYHUKY rasa — He TpebyeTcs ra3ocbopka M TPaHCIOPTUPOBKA rada. OHEProLeHTPb BbIMOHSIOTCS B MOJISIPHbIX
K/IMMaTNYECKUX YKPbITUSIX, MOSIHOCTbIO aBTOHOMHBI, AOJITOBEYHbI, HAAEXHbI Y UICKJTIOYUTETIEHO NPOCTbI B 0OCITYXUBAHNMN.

NPEMMYLLIEECTBA

B ynaneHHbix parioHax fo0bidv HedTu 1 rada ra3oTypOuHHbIE YCTaHOBKU U MUKPOTYPOMHBI komaHum BI1L SHepreTnyeckne Cuctems!
MOrYT C/IYXUTb B KAYECTBE OCHOBHOIO MCTOYHUKA 31EKTPOIHEPI MM, MOTPEDISIS B KAYECTBE TOMIMBA ra3, KOTOPbIA MHa4e Obl CXUracs.
He 1pebyercs ra3onoaroToska v ra3ocoopka.

OAO «JIYKON» — TOAUHCKOE HEDTAHOE MECTOPOXAEHUE

Jletom 2005 roga 3anyLueHa B NPOMBILLIEHHYIO 3KCMayaTaumio NPOMbICIOBas 3/1EKTPO-
CTaHUMSA 019 COOCTBEHHbIX HYXA, HA TOAMHCKOM MECTOPOXAEHUMW, NPUHAAIEXALLMM
000 «Jlykoiin Cesep». NpoekT Obln peanm3oBaH COBMECTHO C reHepasibHbIM Mpoek-
TUPOBLLMKOM 0BycTpoiicTBa MecTopoxaeHnin MHCTUTYToM OAO «MepMbHITINHe DT>
n 3A0 «MobancTtpoi-UHXUHNPUHI» MPU MOAAEPXKKE SHEPreTUHECKON CyXObl
00O «Jlykorn».

B cBA3K C CYLLLECTBEHHBLIM YBEIMYEHNEM 0OLEMOB 100bIBAEMOi HedTM PYKOBOACTBOM
000 «Jlykoiin CeBep» ObIIO MPMHATO PELLUEHME O CO3AaHMN COOCTBEHHOI 3NEKTPO-
cTaHuun gna obecneyeHns notpebHocTel HedbTenpombICia B HAOEXHOM UCTOYHMKE

TennoaneKkTrpocTaHuus

Ha T3OMHCKOM 3Heprn. HemanoBaxHbIM HaKTOPOM TakXe MOCAy>Xuna BOSMOXHOCTb MCMONb30BaTh
AUHCKO 015 BbIpabOoTKM 3NEKTPUYECTBA NOMYTHLIA HEDTSAHOW ras.

MEeCTOpPOXAEeHUU

Typ6oreHepatopbl OPRA ocHalleHbl radoTypOuHHBIMW OBUraTensaMn ¢ TypOMHOMN

ABTOHOMHbII 3HEProLEeHTP: paavanbHOro Tuna B BUAE MOHOKOJIECA U3 XKapPOMNpPOYHOro HUKENIEBOro Criasa, UMeoT

2 ra3oTypOVHHbIE YCTAHOBKM
OPRA, paboTatoLime Ha
nonyTHOM rase

TununyHble oTpacnesble
3HepronoTpedGuTenu

Ob6ycTpavBaemble
MECTOPOXOEHUSA

[Mpuneratowas
MHGpPaCTPyKTypa

AHanorn4yHbie NMPOEKTbI
3HEeprocHabXXeHus

«HapbsH-Map Hedreras»,
r. HapbesiH-Map

«Tatex», TaTapcTtaH

NPOCTYIO OAHOBAsbHYIO KOHCTPYKLIMIO, PACCYUTAHbI HA PAGOTY Ha MNOMYTHOM HE(TAHOM
rase c BbICOKMM CogepxaHuem cepoBogopoaa. OHM MMEIOT HU3KYI TPYAOEMKOCTb
o6cnyxuBaHunsa, GOsbLLION PECYPC, Manbli 06bEM pPacxodHbIX MaTepuanos, BKOYas
CMa304HOEe Macsio, BO3AYLUIHOE OXJlax-
OeHue, manble rabaputsl U1 OTHOCUTENbHO
HeBOosbLLION BeC, XOpoLUve AMHAMNYECKMe
XapakTepUCTUKM B LUMPOKOM AuanasoHe
NnepeMeHHbIX Harpy3oKk.

B coctaB 060pynoOBaHUSA MPOMBICIOBOM
3N1EKTPOCTAHLMN BOLLAN 2 ABYXTOMJIMBHbIX
aHeproarperata OPRA. B kauecTBe Torvea
ucnone3yetca [MHI  wnn  gusdensHoe
TOMAMBO, YTO MO3BOJINT B Clly4ae aBapumn
aBTOMATUYECKN MEepeKNiovnTbCa Ha pe-
3EepBHbIN  UCTOYHUK Ana  obecnevyeHus
3HepProcHabXxeHus.

OHeprobsokM SKCMyaTUPYIOTCA B KOreHEePauUMOHHOM pexume, YTO MO3BONSIET He
TONbKO 06ecneynBaTb HEPTENPOMbBICEN 3SIEKTPOIHEPIMEN, HO U CHabXaTb TErsom
MPON3BOACTBEHHbIE U XWJble NOMELLEHUS. TypOUHbI OCHALLEHbl YTUAN3ALNOHHBIMU
TennoodMeHHKaMn 1 BeipabaTtbiBaloT nopsaka 2 MBT anektpoaHeprum un 3,4 lNkan/4ac
Tensa B HOMUHANLHOM pexume. YNpaBneHue 31EKTPOCTaHUVEN OCYLLIECTBASETCS U3
€OVNHOro OUCNEeT4EPCKOro NyHKTa.

3anyck 31eKTPOCTaHLIMN COCTOSNICSA B PEKOPAHO KOPOTKME CPOKW. STOro yAaoch AOCTUYb
Gnarogaps ONTUMasIbHOMY COCTaBY M BbICOKOM 3aBOACKOM FOTOBHOCTY OTAENbHbBIX 6/10KOB.
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OAQO «lasnpom» npeabsBAsS€T BbICOKME TPEOOBaHUSI K HaAEeXHOCTU KOHCTPYKLMU
u napameTpamMm paboTbl 3/1IEKTPOCTaHUNM, NMPUMEHSIEMbIX Ha OObEeKTax CBOel H@pa-
CTPYKTYpPbI. 3a roabl COTPYAHNYECTBA HalLa KOMMaHsl BCeraa rnoaaepxmBasia Ka4ecTtBo
M HAAEXHOCTb MOCTAB/IIEMbIX 3JIEKTPOCTAHLMI HA YPOBHE BbICOKVX OTPAC/IEBbIX CTAHAAPTOB
OAO «lasnpom». K HacTosiLemy BpeMeHn komnanus Bl SHepretnyeckmne Cuctemsl
yctaHoBuna Ha obbekTbl OAQO «lasnpom» 6onee 20 ra3oTypOUHHbLIX 3J1EKTPOCTAHLINM
HOBOIO MOKOJIEHUS.

azotypbuHHbie yctaHoBkmu Capstone n OPRA — 310 6ecrnepeboriHoe n HaaeXHoe
SHeprocHabxeHune B ycnoBusix KpariHero Cesepa. COTPYAHNYECTBO HALLUMX KOMMIAHWUMA
rnpoaos/nkaeTcs M pa3BUBaETCS.

OAO «FA3MNMPOM» — IO)XKHO-PYCCKOE TrASOKOHAEHCATHOE
MECTOPOXAEHUE

Komnanuein «BlNL, OHepreTnyeckne Cuctembl» NOCTpoeH aHeproueHTp ana OAO
«CeBepHedTeErasanpom», 06ecneymBaioLLmii NPOMbICIIOBbIE HYX bl «KOXHO-Pycckoro»
MECTOPOXAEHUS.

PelueHne no cTponTenbCTBY SHEPTrOLEHTPA GObifIo NMPUHATO B CBA3M C MOJHLIM OTCYTCT-
BYEM NHGPACTPYKTYpPbI, BKIIOYas IMHUM 3N1eKTponepenay.

MoppsgumMkom ans peanudauuu pa60T Nno nocTaBke, MOHTaxXy W nyCko-Hanagke

o060 OBaHug Obina BbibpaHa komnaHuga BlL, OHepretuyeckmne Cuctemsl.
. o U Srep IOxHo-Pycckoe

TexHONOrM4Yeckylo OCHOBY 3HEPrOLEHTPA COCTaBAAOT 7 ra3oTypOMHHbBIX YCTAHOBOK rasoKoHAeHcaTHoe
OPRA 1 7 kotnoB ytunusatopoB. O6opyaoBaHne yKOMMIEKTOBaHO B 3HEPro6soku MecTopoXAeHue

1 pa3mMeLlleHo B crneunasyibHO CrpOeKTUPOBAHHbLIX MOAOYJISAX.

ABTOHOMHbIV QHEPIOLLEHTP:
7 ra3oTypOUHHbIX
anekTpocTaHuun OPRA

OHEpProkoMmniekc GyHKLMOHNPYET B
pexvme KoreHepauumm (9nekTpo-
3Heprus 1 Teno), BblpabaTtsiBaemasi
MonyTHO Tensoeas aHeprus
npegHasHavaeTcs AN ropsiyero
BOJOCHAOXEHUS, OTOMIEHNS.

TunuyHble oTpacnesblie
3HepronoTpeouTenu

MocTtaBneHHble komnaHuewn BIILL
OHepreTuyeckne Cuctembl raso-
TYpPOVHHbIE  3IEKTPOCTaHUMM  Ha
ocHoBe Manbix TypbuH OPRA non-
HOCTbIO COOTBETCTBYIOT TpeboBa-
HuamMm OAO «CeBepHedTerasnpom» 1
XapakTepusyTcs cnegylowmumMmm
OCHOBHbIMM MPENMYLLIECTBAMW: BO3-
MOXHOCTb paboTbl Ha Henon-
rOTOBJ/IEHHOM (CbIPOM) MPUPOAHOM
rase, npoctora B aKCryaraumw,
BbICOKAs CTeneHb aBTOMaTu3auuu,
39KOJIOTMYHOCTb, 3N1aCTUYHOCTb K Harpy3kam, MOAYNbHOCTb M MacLuTabupyemocTb,
T. €. BO3MOXHOCTb MO3TANHO HapaLMBaTb MOLLHOCTY MO MEPE POoCTa NOTPEBNEHNS. JanbHeBOCTO4HAS

reHepupyoLLLast KOMMaHus,
r. Hnkonaesck-Ha-Amype

TpybonpoBoOHbIE
TPaHCMNOPTHbLIE CUCTEMBI

[a30Bble 1 rasokoHaeHcaT-
Hbleé MEeCTOPOXOEHNA

KomnpeccopHble cTaHuun

MHdpacTpykTypa HedTera-
30BbIX MECTOPOXAEHNN

AHanorun4yHblie NMPOEKThbI
3HEeprocHabXXeHuns

«KaBka3TpaHcras»,
CeBepHbili KaBkas
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PEWWEHUA SAAAY ABTOHOMHOIO SHEPTOCHABXEHWNA:
YTUINSALUNA NONYTHOIO HEDGTAHOIO rA3A

MPOBJIEMbI OTPACJIN

Kaxabivi rog Bo Bcem mupe cxuraercst 6onee 100 munanapos KybOMETPOB SHEProcoAepXallumx ra3oB, KOTOPbIe SIBASIOTCS MO0
oTX0AaMU KakuX-IMbOo NMPOU3BOACTB (XMMMYECKas, METaJIYPrndeckasl MPOMbILLAIEHHOCTL), MO U3BAEKAIOTCS MOMYTHO C A00bIYE
r0/1€3HbIX UCKOMNaembiX (He@Tb, yrosb). M3-3a oTcyTCcTBUS 3¢ PEKTUBHBIX TEXHOMOMMI U COOTBETCTBYIOLLEro 0060pYyA0BaHUS
MUCM0JIb30BaHNE Takmx ra3oB 0 MOC/A€AHEro BDEeMEHU CYNTaI0Ch SKOHOMUYECKN HEBbIroAHbIM. Ocobbie rnpobaemMsl v 3aTparbl
COIPSIKEHbI C MOAroTOBKOM rasa B COOTBETCTBUM C TPEOOBaHUSIMU TPAANLMOHHOro 0060pYya0BaHNs — ra3ornopLUHEBbIX FreHEPaTOPOB
WSV MPOMBILLIEHHBIX TYPOUH 60/1bLLION MOLHOCTH. [JOPOroBmn3Ha ra3onoaroToBKY BAEYET 3a COO0/ pacxodbl Ha CTPOUTEbCTBO
ra3ocO0pHbIX COOPYXEHWI, TPaHCNOPTHUPOBKY rasa rno TpybonpoBoAy ra3a K HUM v BbipaboTaHHOM 9/1eKTPO3Heprum — o6paTHo,
10 IMHUSIM 371eKTpornepeaay.

PELUEHUE

CoBpEMEHHbIE 371EKTPOCTaHUMN HA OCHOBE MUKPOTYPOuH Capstone n TypbuH masnov moiyHocTy OPRA cnocobHbl paboTaTts ¢
nonyTHbIMU rasamu 6e3 crieumasnbHOM noaroToBKY (MOC/E MEXaHNYeCKOM O4YNCTKM) — C HU3KOKaI0PUAHBIMY ra3amMu, XUPHbIMU
razamu BrioTb 0 LPG, ¢ cepHUcTbiMu ra3amu (4o 7%), a Takxe ¢ razamy nepemMeHHOro KOMoHEeHTHOIro cocTaBa v KaJlopuUiHOCTH.
MoLyHOCTL 3HEProLeHTPOB MOXET ObiTb MoAo6paHa CTPOro B COOTBETCTBUM C MOTPEOHOCTSMU B 3/IEKTPOIHEPIUN UK C
MMeloLLMMUCS 3anacamu rornyTHOro ra3a — OTCYTCTBYIOT rpobsieMbl c60pa rasa v TPaHCMOPTUPOBKY ra3 avi 31€KTPOSHEPIUN.

NMPEMMYLLECTBA
Bbicokasi 9KoHOMUHeckasi 3 (eKkTUBHOCTb 3a CHET yTUIM3aLmMm MonyTHOro ra3a npyu MUHUMaJIbHbIX 3aTpatax Ha ra3ornoAroToBKY

u razoc6op. PaavikanbHoe ynydllieHne 3KoI0rn4eckoii cutyaumn. HagexHas v ctabuibHas paboTta ra3oTypOUHHbBIX YCTaHOBOK
1Py IEpPeMeHHbIX napameTpax nornyTHOro rasa.

OAO «THK-BP» — BAXUTOBCKOE HE®PTAHOE MECTOPO>XXAEHUE

B koHue 2005 rona BBeAeHa B MPOMBbILLIIEHHYIO 3KCIJTyaTaLmio NepBas 04epenb SeKTpo-
CTaHUMM onsl 9HeprocHabxeHnss BaxnToBCKOro MecTopoXxaeHust.

TeXHONOrMYecKy0 OCHOBY 9/1IEKTPOCTaHLMM BaxmMTOBCKOro MeECTOPOXAEHNSA COCTaBWUI
aHepro6siok OPRA, gpuratenem KoToporo siBAsieTcs ra3oBas TypOuHa paamanbHOro
THNa HOBOrO NMOKOJIEHUS, MOTPEONSIOLLAS B KQYECTBE TOMIMBA NOMYTHbIN HEPTAHOM ras.
Oco6eHHOCTLIO AaHHOW 'TY aBNSETCA OTCYTCTBME CUCTEMbI CJIOXHON ra30noAroToBKM
TOMJIMBHOIO rasa, Tak Kak Asuraresib 061a8aeT cnoCO6HOCTbIO NOTPEBAATL LUMPOKMIA
[ManasoH ra3oB Pa3HOro CocTasa, BK/oYas radbl C OTHOCUTENILHO BbICOKUM COAep>Ka-

BaxutoBckoe HedTS-
HOe MecTopoXAeHue

ABTOHOMHbI QHEPIOLLEHTP:
5 ra3oTypOUHHbIX 91EKTPO-
ctaHumn OPRA, paboTato-
LMX HA NOMYTHOM rase

1 pe3epBHas ra3oTypbuHHas
anekTpocTaHuus OPRA,
paboTatoLLan Ha AM3e/IbHOM
Tonnnee

Tunu4Hbie oTpacneBbie
3HepronoTpeouTenu

HedTaHble mecTopoXaeHns

AHanorun4yHblie NMPOEKThbI
3HeprocHabXxeHus

MecTopoxaeHus
OAOQ «Jlykonn»
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HUEM CEPbl N PA3NINYHON TENJIOTBOPHOMN CNOCOBHOCTLIO.

CocrtaB 060pyaoBaHMa NEPBOM oHepeau a1ekTpoCcTaHUMK BkoYaeT aHeprobnok OPRA,
pacnpegenutenbHoe YCTPOMCTBO, TPaHCHOPMATOPHYIO NOACTAHLMIO, MYHKT AUcCneT-
4YepCKOro KOHTPONS U ynpaBfieHusl. JHeprobsok OYHKUMOHMPYET B MOJIHOCTbIO
aBTOHOMHOM pexume 6e3 nog-
KJIOYEHNS  Kakux-nmbo  Opyrux
NCTOYHUKOB 3HEprmn.

Ons nopaun rasa B TypOUHY
MCMNOJIb3YEeTCSH OOXUMHON KOM-
npeccop. 'TY OPRA paboTtaeT Ha
rase Cc cogepXaHuem MeTaHa
26% (no macce) 6e3 NnpuMeHeHus
Kakmx nmbo cpencTtB Mo ero
npensapuTenbHON  NOArOTOBKE,
CBS3aHHbIX C U3MEHEHNEM KOM-
MOHEHTHOro coctasa. [lonyyae-
Magd SHeprmna ncnonb3dyetca ongd
paboTbl ACUHXPOHHbIX 3NEKTPO-
nBuratesnieii OCHOBHOIrO TeXHOJI0-
rmyeckoro 06opyaoBaHUs A006bIHM
HedTK, BKIOYAs NMOrpy>XHbIe HAcoChl A0OLIBAIOLLNX CKBaXWH, cucteM cbopa HedTn,
TPybONpPOBOAOB, a TaKXKEe PSA BCrOMOraTesibHbIX U ObITOBbLIX 9/1EKTPUYECKNX YCTPOWCTB.

MpoekToM MNpPesyCMOTPEHO MOo3TanHoe HapaliMBaHWe MOLLUHOCTU 3SHEepProueHTpa.
B 2006 rogy komnanus BIL, 3Hepretnyeckne Cuctembl ycTaHOBWUIA €LLE Tpu
aHepro6soka OPRA.
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Komnanwus Bl SHepretndeckmne Cuctemsl B 2005-2007 rr. noctpouna 10 3HEProLeHTPOB
moLHocTbio oT 2 Ao 20 MBT, pabotatoLimx Ha rnornytHoM HegdTssHoM raze. CocraBrisioLme
OCHOBY 3HEProLeHTPOB MUKPOTYpOuHbl Capstone v masnbie TypbuHbl OPRA HagexHo
paborarT ¢ razamui pas/iM4Horo cocraBa 06e3 npeaBapuUTesIbHON [A0POroCTOSLLEN
ra3ornoarotoBku — ¢ OeaHbIMU, XUPHbLIMU, CEPHUCTbIMU M HEeCTabusibHbIMW ra3amu.
3a Bpemsi peanun3aumm noaobHbIX NPoekToB, komnaHus Bl SHepretnyeckme Cuctemsl
Hakonuaa 3HaYnTEeJIbHbIV OrlbIT, MO3BOJISIOLNY CEroAHs C YBEPEHHOCTbID HaxoAuTb
PeLLeHs caMblX CJIOXHbIX 3aAa4 B chepe yTnam3aLmm rnornyTHOro HeTsHoro rasa.

3A0 «TATEX» — MEPEPABOTKA MHI

[na sHeprocHabXeHus 0gHOro N3 X03AMCTBEHHbIX cyobekToB 3AO «Tatex» kKoMnaHus
BrL, SHepretnyeckne CUCTEMBI YCTAHOBWUIA COBPEMEHHbBIN aBTOMaTU3UPOBAHHbIN
9HEProKOMMJIEKC. DHEPrOLEHTP NOCTPOEH Ha OCHOBE MUKPOTYpOUHbI Capstone C30.
MwukpoTtyp6uHa Capstone B ka4yecTBe TOMAMBA HEMOCPEACTBEHHO MCMOAb3YET MOMNyT-
HbI HEDTSHOW ra3 ¢ BbICOKMM COAEP>XXaHMEM CepoBoaopoaa (cebiwe 4%).

BbipabaTtbiBaemasi a1ekTpo3Heprns notpebnsetcsa Ha MecTe NpPOW3BOACTBA, OJ1S

obecrneyeHns Hyx MecTopoxaeHus. C 3anyckoM B SKCMJyaTaumio 3HEProueHTpa

cokpalleHbl BpedHble BbIOPOCHI MpPoaykToB cropanus MHI B atmocdepy, pesko

ynyyLmnach akosiormyeckas o6CcTaHoBKa. OTO APKUIA NpUMep, NPOAEMOHCTPUPOBAH- HedTtaHoe

HbIn komnaHuen Bl DHepretnyeckme CuUCTEMBI, MPUMEHEHUS MHHOBALMOHHbIX MecCTopOoXAeHue

TEXHOJIOTUI B 06/1aCTV 3N1EKTPOIHEPTETUKM. .
ABTOHOMHbIN 3HEPFOLEHTP:

OfHO U3 NepBbIX COBMECTHbLIX POCCUIACKO-aMepUKaHCKUX NPeanpuaTuii B Hedprenobsbl- 1 MukpoTyp6uHa Cap-
Batoweln nHaoyctpum 3A0 «Tatex» 6bin0 co3gaHo B Hosibpe 1990 ropa. HaseaHue stone C30, paboTatoLas Ha
DUPMbI CNOXMNOCH U3 Ha4aIbHbIX GYKB Ha3BaHWIA KOMMAaHWUIA-yYpeanTeneii — POCCUINCKON NMomnyTHOM HeTAHOM rase

«TaTHEdTb» N aMEPUKAHCKON «TekCHedTb». [MaBHOM 3a4a4yen HOBOro MpeanpuaTus
Obl10 BHEAPEHNE HOBENLLUNX TEXHONOMNI J0ObLIYN HEPTU.

TunuyHbie oTpacneBbie
3HepronoTpeouTenu

HedT1aHbIE MeCTOpPOXAEHNS

AHanorn4yHble NMPOEeKTbI
3HeprocHabXxeHus

MecTopoxaeHus
OAQ «Jlykonn»
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PEWUEHNA SAAA4Y ABTOHOMHOIO SHEPTOCHABXXEHUA:
CNEUNATIbHbIE NMPOEKTDI

Komnanuns Bl OHepretnyeckune CucTembl rotoBa MpPEAsIOXUTb WUHAWBUAYAIbHbIE
peLleHuss B chepe 3Hepro- v TersioCHabXeHUsT B CaMbiX CJIOXHbIX M HETPUBUATIbHbIX
cutyaumsix. B kadyectBe WHXWHUPWUHIOBOW KOMIMAHWUW Mbl FOTOBbI BbIMOJIHUTb BECh
KoMrisiekc paboT ro cTpouTesibCTBY aHeproueHTpa — TA0, npoekTupoBaHne, cornacoBaHme,
rnoctaBky ob60pyaoBaHusl, CTPOUTE/ILCTBO, cAayy n COnpoBoXaeHne. Mbl Takxxe rotoBbi
JAesniernpoBatb OTAE/IbHbIE 3a4a4/ HaluUM PEernoHasibHbIM rnapTHepam wav BbICTyrnatb
cyornoapsa4nkomM B 60/1ee KOMIJIEKCHbIX MPOEKTax.

Hatiun 3aka3umkm — 310 rMPOMBILLJIeHHbIEe TIPEATNPULTUS Pa3JINYHbIX OTpaCﬂelZ rno rem unin
UHBIM TIPUYNHaM, He HVMerLnM BO3MOXXHOCTU [1OAKJIIOHYeHUS K 39JIeKTpoceTteBoMy
XOSFIIZCTB)/, — [J149 BCEeX Mbl Haxoanm VIH,HI/IBI/I,ﬂyaJ'IbeIﬁ rnogxoa v crieunalibHble MHHOBA -
LINOHHbIE peLlleHVs.

MOBWJ1IbHbIE MUKPOTYPBEUHbI CAPSTONE HA HEOGTAHOM MECTOPOXXAEHUA

C

000 «<HAPbAHMAPHE®TEIA3» — TOGOUCKOE HEDTAHOE
MECTOPOXOEHUE

Mo6unbHas MUKPOTYPOUHHASA 3NIEKTPOCTaHLUMS — NMEPEABUXHOM aHaor CTalMoHapHOM
3NEeKTPOCTaHUMK. VIcnonb30BaHNe MOOUIIbHBIX 3NEKTPOCTaHLLMI HA 6a3e MUKPOTYPOUH
Capstone nmeeT psig NperMMyLLECTB MO CPABHEHMUIO CO CTaLMOHAPHbLIMU: HEGObLUNE
rabaputbl 1 yooOCTBO TPAaHCNOPTMPOBKWN CYLLLECTBEHHO YNPOLLAIOT NPOLLECC YCTaHOBKM
aHeprobnoka B Heo6x0AMMOM MECTe M ero nocnepyolee nepemelleHve. Beopg
B 3KCMyaTaumio MOBUIIbHbIX MUKPOTYPOUHHBLIX YCTAaHOBOK TpebyeT 3HauuTeNbHO
MEHbLLErO KOJIMYECTBA COMNAaCoOBaHN B KOHTPOAMPYIOLLMX opraHax. O6CcnyxXmBaHue n
PEMOHT MUKPOTYpPOUH Capstone MOXET NpPOou3BOAUTLCA B YCNOBUSX OTKPbITOMN
NAOLLAAKN U HE TPeByeT 3HAYUTENbHbIX MaTEPUabHbIX M YETOBEYECKNX PECYPCOB.

CNEUNPOERTH

ToOoiickoe HedTAHOE
MeCTOpOXAeHue

MOOGUNBHbLIN SHEPTOLEHTP:
2 MUKPOTYPOVHbI
Capstone C60

Mcnonb3oBaHMe UCTOYHUKOB 3NEKTPOSHEPTUM HOBOIO MOKONEHUS — MUKPOTYPOUH
Capstone — cBfI3aHO C HEBO3MOXHOCTbIO 06€CneYnTb HEOOXOAMMYIO NOTPEBHOCTD
B 3J/1EKTPUYeCTBe Ha yaoaJieHHbIX OﬁbeKTaX, rae 4aCto BO3HUKAOT nepe60m B 3J1IEKTPO-
CHabXeHnn, 0COBEHHO B CUTyaumsix, KOraa MUKOBbIE HArpy3km Ha SHEProcucTemy
[OCTaTo4HO BENKU.

Komnanwue BIL, QHepreTnyeckne Cuctemsl co3gaHa MobuibHaA 91EKTPOCTaHLUMS Ha
6ase 2 MukpoTypobuH Capstone C60. B HacTosilee BpemMs MUKPOTYPOWHHas
9NEeKTPOCTaHUMSA DYHKLMOHMPYET B NapanfieNbHOM pexume C AN3eNbHbIM reHepa-
TOpOM, obecrneyvBasi aBTOHOMHOE SHEProCHabXeHne O0ObEKTOB WMHOPACTPYKTYPbI
HEPTAHOro MECTOPOXAEHUS.
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MOZEPHU3ALNSA U PEKOHCTPYKLUA TOPOACKOW T3L,

OAO «4AJIbHEBOCTO4YHAH FrEHEPUPYIOLLAY1 KOMIMAHUSA»

KoHeuHbIl noTpebutenb 1 3aka3umk: OAO «[danbHEeBOCTOYHAA reHepupyoLlas
komnanus» (OAO «OIrK»)

CyTb nNpoekTa: nepeBop ropoackoi TAL, ¢ madyta Ha NpUpPoaHbIN ra3 (ceiivyac noTped-
naet exerogHo 130 TbIC. TOHH). Bpeska B yXe CyLLeCTBYIOLIMIA MarncTpasibHbIN
rasonposof Oxa (CaxanvH) — Komcomonbck-Ha-AMype (XabapoBckuii kpaii) npous-
BOOuTCA B panoHe e Kactpu, 3atem Tpacca rasonpoBoga NponaeTr A0 nocenka
bynaBa n ganee Boonb AMypa Mmmmo c. boropoackoe no HukonaeBcka-Ha-Amype.
MpoTsSXEHHOCTL 225 KNIIOMETPOB.

CneuuyanbHoe TexXHU4Yeckoe pelueHne ot komnaHum BriL, SHepretnyeckne Cuctemsi:
11 Gnok-moaynen, B KOTOPbIX YCTaHOBIEHA MO 2 MUKPOTYPOUHLI Capstone C30 — ocHoBHas
ra3oBas 1 pesepBHas An3esibHas.

MoTpebutenu: kpaHoBbIE y3ibl, X3 1 TENEMETPUS.

OPTAHU3ALUNA TASOCHABXEHUA KABKA3CKOIO PETMOHA

000 «KABKA3TPAHCIA3» — FTA30MPOBO/, NOCEJIKA A3YAPUKAY

KoHeuHbI1 noTpebuTtens n 3akadduuk: OO0 «KaBkastpaHcras» (000 «KTI»)

CyTb npoekTa: OpraHn3dauusa rasocHabxeHus pernoHa CesepHas u IOxHaa OceTus.
la3oBas marucTpanb nporaet Yepeld Kypapckuii nepeBan, OOCTUTHET OTMETKMU
3 148 meTpoB Hag ypoBHEM Mops. [oyTn NonoBMHA TPACChl NPOJISXKET HA BbICOTE
cebile 1500 MeTpoB. DTO caMmblli BbICOKOFOPHbIA ra3ornpoBo, B MUPE, MPOTSXKEH-
HocTblo 163 kunometpa 200 meTpos!

CneumnanbHoe TexHu4yeckoe pelLueHne ot komnaHum BINL, SHepreTnyeckne Cucrtemsi:
9 aHepromoaynew, B KOTOPbIX YCTaHOBMIEHA MO 2 MUKPOTYpOUuHbI Capstone C30 —
OCHOBHas 1 pe3epBHas ra3oBble.

MNoTpebutenu: KpaHoBbIE yasibl, X3 1 TENEMETPUS.

C

CNEUNPOERTH

Fasonposopn

ABTOHOMHbIE 9/IEKTPO-
CTaHUMK: 22 MUKPOTYPOUHBI
Capstone C30 B koHTEN-
Hepax, paboTaloLLmx Ha
NPUPOAHOM rase v Ha
[N3eNbHOM TOMNBE

C

CNEUNPOERTH

Masonposop,

ABTOHOMHbIE 9N1EKTPO-
cTaHumn: 18 MUKpOTYpOUH
Capstone C30 B koHTEN-
Hepax, paboTaroLLmx Ha
NPUPOAHOM rase 1 Ha
ON3enbHOM TOMAnBe
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BNy, SHEPITETUHECKWE CUCTEMbI — MEPEYEHbL BbINOJIHAEMbIX PABOT

MprobpeTasn HalLW 3NEKTPOCTaHLMN, Bbl BCErAa nosly4yaeTe He TONbKO HAAEXHbIM MCTOYHMK 3N1eKTpoobecneyeHus
M TENNOCHabXeHWs, HO U KaYECTBEHHYIO CEPBUCHYIO noaaepxky. KomnaHusa BriL, OHepreTnyeckne Cuctemsi
OKas3blBaEeT Takue yCiyru, Kak:

2 AyouT 06beKTOB 3HeproobecneyeHuns
2 MpennpoekTHble paboTbl — 060CcHOBaHWE HBeCcTMUMN — (TA0)
2 PacueT 3K0/I0rm4eckmnx napamMeTpoB 3/IEKTPOCTaHUNA

2 [1poekTMpoBaHme 3N1IEKTPOCTAHLUMIA, C NOCEAYIOWMMN COrNacoBaHUAMU, 3alUTON N coadven
B roCy0apCTBEHHbIX OpraHax Hag3opa

2 lNocTaBka OCHOBHOMO 1 BCoMoraTesisHoro 06opynoBaHus

2 OpraHu3aums CTPOUTENbCTBA TEMI03IeKTPOCTaHLUN

2 OpFaHI/I3aLI,I/IF| pa60T MO N3roToBJIEHNIO, CTPOUTENIbCTBY MALLUMHHBLIX 3aJ10B NN MO,D,yﬂeVI SﬂeKTpOCTaHLI,I/If/'I
2> MOHTax TENI0BOro, 3/1eKTPOTEXHNYECKOI0 U KOHTPOJIbHO-U3MEPUTENbHOro 060pYA0BaHUS

> BBop anekTpocTaHumMin B aKkchyaTaumio

2 MoHTax n Hanagka ACY TrI1

2 Cpava sHeproueHTpa «nog, Kioy»

2 BHenpeHue pecypcocbeperamLmx TeEXHOIOor i

2 ObecneyeHne GUHaAHCUPOBAHUS 1 GUHAHCOBOIO MEHEAXXMEHTA BbIMOJIHAEMbIX MPOEKTOB

PaboTbl OcyLLECTBNAIOT KBaNMOUUMPOBaHHbIE UHXeHepbl BIL, SHepreTuyeckmne Cuctemsl. Jns onepaTMBHOro
npeaoCcTaBieHNst CEPBUCHbIX YCYTr B KOMMaHMM CO3[4aHa CETb PErMOHasbHbIX CEPBUCHBIX LLEHTPOB CO CKnagamm
3anacHbIX YacTen.

KAYECTBO MNMPOAYKLU W
2 C 2004 ropa cuctema meHegxmMmeHTa kadectsa bIL, OHepreTnyeckne Cnctembl COOTBETCTBYET
MexayHapoaHbiM ctaHgapTam 1ISO 9001:2000

2> C 2007 ropa cuctema MmeHeaxxmeHTa kadyectBa blL, QHepreTnyeckmne Cuctemsl COOTBETCTBYET
ctaHgapTtam FOCT P 9001 — 2001

2 Bces npoaykums komnanum BIL, SHepreTryeckne Cuctemsl ceptuduumposaHa

CEPTUDUKATBI 1 PASPELLIEHA

2 MncbMO rocyaapCTBEHHOM NPOTMBOMNOXAPHOM CNyXObl

> PaspelueHne OC no akonornyeckomMy, TEXHOSIOrMYECKOMY 1 aTOMHOMY HaA30py
2 CepTtudukar cootsetctBusa FTOCCTAHOAPTa

2 CepTtudukaT COOTBETCTBMS CUCTEME MEHEAKMEHTA Ka4ecTBa

2 JInueH3ns Ha NpoekTUpoBaHMeE 34aHUN 1 COopyXXeHu | n Il ypoBHS

2 JInueH3nsa Ha CTPOUTENBLCTBO 3aHUIN N COOPYXEHWUI | 1 |l ypoBHSA



OBOPYAOBAHUE 1 KOMMIEKTYIOLLUME A9 TENNOBbLIX 9TEKTPOCTAHLLMN

i
< Capstone’

EN)

P4 OFRA

Kawasaki

Capstone Turbine Corporation

BlL, 9Hepretnyeckne CuctemMbl gBRSeTCS opuumanbHbiM NMApTHEPOM M SKCKIO3UBHbBIM
oncTpmnbbtotopom komnaHum Capstone B Poccun, ctpadax CHI 1 Ha pse opyrnx Tepputopuii.
Komnanus Capstone Turbine Corporation, BegyLmnii MMpoBOI NPON3BOANTESNb SKOSTOMMYECKN
YNCTbIX MUKPOTYPOMHHBLIX SHEPrETUHECKNX CUCTEM €OUHUYHOWN 3NEKTPUHECKON MOLLHOCTbBIO
ot 30 oo 1000 kBT1. KomnaHua Capstone npoM3BoguT BCe KOMIMEKTYIOLIME AN MUKPO-
TYPOVHHBIX YCTAHOBOK: ra3oTypOVHHbIE ABUraTenn, reHeparopbl, CUCTEMbl aBTOMAaTUKU
1 BbINOJIHAET OKOHYaTesibHYyl0 3aBOACKYylD cOopky. MukpoTypObuHbl Capstone sBnsitoTcs
naeanbHbIM pelleHneM 3aga4 aBTOHOMHOIO 3HeprocHabxeHus 06bekToB XXKX, opUCHbIX
30aHNIA, TOProBbIX LEHTPOB, CMHOPTUBHbLIX COOPYXEHWUN, YOANEHHbIX MECTOPOXAEHWUNA,
BLOJIbTPACCOBON MHOPACTPYKTYPbl, @ TakXe OCHOBOM Ons peanu3aumu MNpPOoeKTOB Ha
6unorase 1 NONYyTHOM HE(PTAHOM rase.

OPRA Turbines

Bl SHepretnyeckne Cuctembl gBnseTca opuunanbHbiM NAPTHEPOM U 9KCKIIO3UBHbBIM
anctpmnbbioTopoM komnanmm OPRA. Hupepnanackas komnaHns OPRA Turbines paspaba-
TbIBAET 1 NPON3BOAUT COBPEMEHHbIE ra30TYPOVHHbIE ABUIATENN MOLLHOCTbIO 0KOo 2 MBT.
OcHOBHbIM noTpebutenem 3aHepretudecknx cuctem OPRA aBnsetca HedTerasosas
MPOMBILLUIIEHHOCTb.

Kawasaki

BINL, SHepreTuyeckne CuctemMbl SBasieTcst opuumnanbHbIM NapTHEPOM U AUCTPUOBLIOTOPOM
kopnopaumn Kawasaki. B pamkax naptHepctBa BIl1L, noctaBnsier, yctaHaBnAMBaeT «MNofg,
Kto4Y» 1 0bcnyxmBaeT TypOuHbl Kawasaki e AMHUYHOW 9N1eKTPUYECKOM MOLLIHOCTbIO OT 6 A0
17 MBT. KauecTBeHHas1 371eKTPOSHEPIMA, TEMO BbICOKOMN TeMnepaTypbl NO3BOAAIOT UCMOSb-
30BaTb ra3oBble TypOUHbI Kawasaki A5t LUMPOKOro cnekTpa NPOMBILLNIEHHBIX NOTpebutenen.
3HaunTeNbHble eANHNYHBbIE MOLLHOCTU NO3BOJISIOT UCMOJIb30BaTb 3TN TYPOUHbLI B KQYeCTBE
6JI0OKOB 9NIEKTPOCTaAHLMIA cpedHein mowHocTn Ao 50-100 MBT npu pekoHCTpyKuun TIL,
KPYMHbIX FOPOA0B UM B paMKax HOBOro MacLUTabHOro CTPOUTENLCTBA.

BIMNY, akTnBHO cOTpyaHUYaeT ¢ POCCUMNCKUMU NPOM3BOANTENSIMA

[OMNOJIHATENbHOrO 060PYAOBAHUS N KOMMNEKTYIOLLINX, a TaKXe
pasBuBaET COOCTBEHHYIO MPOM3BOACTBEHHYIO 6a3y B I. TyTaes,
Apocnasckoii obnactu. B yacTHOCTK, B HACTOSALLWIA MOMEHT
BO3MOXHa NocTaBka cneaytoLlero o6opynoBaHus ot
POCCUINCKNX MPOU3BOANTENEN:

2 CucTEMBI ra30BLIXJIONOB U TEMIOYTUIN3ATOPbI
2 CucteMbl NoxapHo 6e30nacHOCTY oS TypouH
2 [LOXMMHbIE ra30Bble KOMMNPECCOPbI

> [pagupHu, KnMMaTuyeckoe o6opynosaHue

C

2 Brioko-oTK/oYaloLan apmarypa

» KoTenbHoe obopyaoBaHune, 6510k-60KChl

CAY TennoytnnmaaTopoB

27



MapameTpbl

MUKPOTYPOUHBI

OCHOBHbIE TEXHNYECKWME XAPAKTEPUCTINKI
A3OBbIX TYPBVH 1 MUKPOTYPBVHHBIX TEM/1I0BbLIX SNTEKTPOCTAHLIAN

Capstone
C30

Capstone
C65

Capstone
C200

Capstone
C600

BN, OHEPTETNHECKWE CUCTEMBI

Capstone
C800

Capstone
C1000

DnekTpuyeckas MOLLHOCTb, KBT
KA no anektpuyectsy, %

O6wwii KNJA anekTpoctaHumm
(c ytunusauueni tenna), %

Juana3soH paboyero
HanpsxeHus, B

MakcumanbHbIn TOK B hase, A
Yacrtota Toka, Ny,

Bec, kr

AnvHa x LWnpwuHa x Beicota, mm

Bup Tonnvea

Pa6ouyee aaBneHve Tonnvea
Ha BXxofae, 6ap

Pacxop Tonnvea npun
HOMWHALHOW Harpyske, Hv®

MakcumanbHas Temneparypa
BbIXJIOMHbIX ra3os, °C

Bbixon, TennoBoi aHeprum,
kx/4ac (Mkan/4ac)

BbIGpOC BpeHbIX BELLECTB
npn 15% O,

YPOBEHb LLyMa Ha PacCTOsIHUU
10 meTpoB, ob

CKOpOCTb BpaLLEHUs TYPOUHbI,
06./MVH.

Cpok cnyx6bl 0 KanUTanbHOro
PEMOHTa, HacoB

* B 3aBMCMMOCT/ OT MOJE/IM reHepaTopa.

30
26 (+2)

80-90

380-480

58
50

578

1516 x 762 x 1943

a3, kepocuH,
nvsenb

HUBKOE
[nasneHve:
0,02-1

BbICOKOE
[aBneHuve:

3,6

12

275

305 000 (0,073)
<9ppmV NO,

He 6onee 60

96 000

60 000

65
29 (£2)

80-90

380-480

127
50

1121

1956 x 762 x 2110

a3, kepocuH,
nusenb

HU3KOe
naBfieHve:
0,02-1

BbICOKOE
[OaBfieHue:
5,2

23

309

591 000
(0,141)

<9 ppmV NO,
He 6onee 60

96 000

60 000

200
33 (+2)

66-90

380-480

310
50

3180-3640

3660 x 1700 x 2490

a3, kepocuiH,
nvsenb

HUB3KOe
nasneHve:
0,02-1

BbICOKOE
[OaBneHve:
5,2

65

280

1420 000
(0,339)

<9 ppmV NO,
He 6onee 60

60 000

60 000

600
33 (+2)

66-90

380-480

930
50

8142-9534

9144 x 2438 x 2896

a3, kepocuH,
nusenb

HU3KOe
nasneHve:
0,02-1

BbICOKOE
DaBJieHne:
5,2

195

280

4260 000
(1,017)

<9 ppmV NO,
He 6onee 60

60 000

60 000

800
33 (£2)

66-90

380-480

1240
50

12 600-14 400

9144 x 2438 x 2896

a3, kepocuiH,
nvsenb

HM3Koe
[aBneHve:
0,02-1

BbICOKOE
[aBfeHve:
5,2

260

280

5680 000
(1,356)

<9 ppmV NO,
He 6onee 60

60 000

60 000

1000
33 (+2)

66-90

380-480

1550
50

15 875-18 144

9144 x 2438 x 2896

a3, kepocuH,
[u3enb

HU3Koe
[aBneHve:
0,02-1

BbICOKOE
[aBneHve:
5,2

325

280

7 100 000
(1,696)

<9 ppmVNO,
He 6onee 60

60 000

60 000

1800
27,8

90

6300; 10 500*

522,5; 312,5*
50

23 000

7550 x 2100 x 2600

a3, kepocuiH,
nvsenb

Hn3Koe
[aBneHve:
1-6

BbICOKOE
nasneHve:
12,5

711 Hm® - rag,
670 n/4 — pu3ens
558]

14 400 000
(3,44)

<20 ppmV NO,
He 6onee 80

26 000

60 000



OmsbiBbl K1UeHmMoB bl1L, SHepzemu4veckue Cucmembl

< B 2007 200y compydHukamu komnaHuu Bl IHepzemudeckue CUCmeMbl 3aBepudeHbl pa6ombl no BBoJY B NPOMbIUU-
JIeHHYI0 3KCNAYamMauuio 31eKmpocmaHyuu Ha 6ase 6 MUKpomypOuH Capstone ¢ mensoymunusamopamu U 2a30BbiMU
KOmnamu.

Paccmompes npednoxkeHus: pasaudHbIX NOCMABUAUKOB 060pydoBaHusl, 000 «AMA-TIABAOBCKOE» 0CMAHOBUAA CBOLI BbIGOP
HA KOMNAHUU BrL, SHepzemuyeckue Cucmembl. Bbibop 6bl1 06YC/10BEH HAMUYUEM MAKUX IMeXHON02UHeCKUX NpeuMyuecims
KAK: KOpOmKue Cpoku BBOOd 3Hepz2ocucmeMbl B 3KCNyAmauuio, MoOybHOCWb U MOOUIBHOCMb 3HEP20yCMAHOBOK,
YHUKA/IbHble 3Kon02u4eckue nokasamenu. UCKMoHUmMenbHO HU3KAsH CINOUMOCIb CepBUCHO20 0B6CTYXXKUBAHUS U PACXOOHbIX
Mamepuanos, 2UbKOCMb NO OMHOWEHUIO K Kadecmsy U BUGY MONUBA, d 20K ke GbiCcimpasi OKynaemocmb KANUManbHbIX
B/IOXKEHUU NO npoekmy.

B coOmMBemcmauu ¢ Npou3BodCMBeHHOU HeobX00UMOCMbIO, 3Hep206/10K Obl BBEJEH B IKCNYAMAUUI0 B MAKCUMAIbHO
KOpomKue Cpoku — NnoOKKUeHUe K KOMMYHUKAUUSM MUKpomypOUuH, wied-MOHMAX U NyCKOHANAOOYHble paGombl
3dBepuleHbl B medeHue 7 Mecsiues.

IMpodpeccuoHanu3m compyoHUKOB KoMnaHuu B, SHepzemuyeckue CUCmembl NO3BOIUI ONEPAMUBHO pewumb mexHu-
yeckue BONpPOChbl U B pe3ynbmarme Npoekm NoJHOCMbIO COOMBEMCmMBYem mexHU4eckoMy 3adaHuio, 0elicmByrouum
HOPMAMUBAM U PyKOBOOSIUAUM OOKYMEHMAM.

PykoBOOCMBO KOMNAHUU 000 «AMA-TIAB/IOBCKOE» BbICOKO OUEHUBAEM YpOBeHb OP2AHU3AUUU U NPOBEJEHUS NPOEKMHbIX
U CIpoUmMebHO-MOHMAKHBIX pabom KomMnaHueli Bl SHepaemudeckue Cucmembl. )Y

B.C. Ocunos
TeHepanbHbIii Qupekmop
000 «AMA-TABNOBCKOE»

MocKoBCKast 061aCMb

{ nocmasneHHble Komnaxuei BrL, 37eKMPOCMAHUUU — G MO 8 CAMbIX COBpPEMEHHbIX MUKpomyp6uH Capstone —
HA0eXHO pabomarom u CHABXAaom 3aeKmpo3Hepaueli U Menaom XXUBOMHOBOOYECKUU KOMNJIEKC, BKIIOUAOWUD B CBOIO
Cmpykmypy 0BA MensimHuKd u 0ousibHOoe nomeujeHue. C MOMeHMA BBOOd B 3KCNIYamMAuuto cOGCMBEHHO20 3Hep20-
KOMNJieKca fiemom 2006 200 Mbl NOIHOCMbIO U3GABUILCH OM NepeboeB B 3eKmposHepauul. 3D

B.A. lOwiKos
Mpe3udeHm

3A0 «Tacuc-Azpo»
2. CMoneHcK

{ B cBA3U ¢ pacwuperuem GusHecd, peanu3auueil HoBbIX NPOU3BOOCIMBEHHbIX NPOEKINOB U HEOBX0OUMOCHbIO BecnepeBoliHo20
CHAB>eHus anekmpuyeckoli U menoBoli 3Hepaueil d0eKBAMHO pocmy nompeGHoCcmMu, pykoBoOcmaom 000 «Caxa-Topzy 6biio
NPUHSMO peueHue 0 cO30aHUU COBCMBEHHO20 3HEp20UeHMpa.

B kavecmse ndpmHepa no npoekmy u nocmasUjuKd OCHOBHO20 060py00BAHUS 0151 3Hep20ueHmMpd 6bind BbIOPAHA
KOMnaHusi BrL, SHepzemuyeckue Cucmembl.

IMycKo-HANA004Hble pabombl, 3anyck B IKCNAYAMAUUIO U 06y4eHuUe 00CTYXXUBAIOULE20 NepCcoHANd nposeau cepmuduyu-
POBGHHbIE CNeUuanucmbl KOMNaHUu B, 3Hepzemuyeckue Cucmembl. M0020MOBKA MeCmad YCIAHOBKU U MOHMAX
3Hep2emuyeckozo 000pyO00BAHUS BbINOIHEHbI CUNGMU 3Hepzemuyeckoli cnyX6bl 000 «Caxa-Tope». KozeHepauuoHHaAst
MUKpPOmMypOUHHAS Meno371eKmpocmanuus 3anyuieHd B NPOMbIWIIEHHYI0 IKCNAyamayuio 8 utose 2004 200d.

PykoBOOCMBO KOMNAHUU 20/MOBO CBUOEMENbCMBOBAMb, YMOo KoMnaHus BIL, SHepzemuueckue Cucmembl 06aaddem
BbICOKOKBAUPUUUPOBAHHBIM COCMABOM CNEUUANUCIMOB, UMEIOUAUX 6OMbWIOL ONbim B pednu3dauuu no0oGHLIX NPoeKmoB
U BbICOKO OUEHUBAEM YPOBEHb OP2GHU3AUUU U NPOBedeHUs BLINOAHEHHbIX paGom. )Y

B.E. Hocos

TnasHbIl 3HEp2emuK
000 «Caxa-mopz»
2. IKymcK



BNU SHEPTETU4HECKME CUCTEMBI

109028, Poccua, Mockea

yn. 3emnadoi Ban, a. 50A/8, cTp. 2
Ten.: +7 (495) 780-31-65

®akc: +7 (495) 780-31-67
www.bpcenergy.ru
www.bpcgroup.ru
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