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HavanbHuK ynpasreHma no crpaTternyeckomy niaHnMpoBaHUIO U
conpoBoxaeHuto npoektoB OO0 «Xesen»




O npoekTe «XeBeny: obLwune ceeaeHns HEVEL

SOLAR

000 «XeBen» - coemectHoe npegnpuatue Nk «PeHosa» n OAO «POCHAHO»

—
——
—

7= POCHAHO

PEHOBA PoccHicKan KOpnopaumMa HaHOTEXHONOTHA

rPYNNA KOMNAHMA

OO0uH u3 KpynHeliwux FocydapcmeeHHboili
MPOMbIUAEHHbIX XOM0UH208 o o UHBeCMUYUOHH®IU hoHO,
Poccuu, akmussl 6osee S20 5 1 A) 49 A) €030aHHbIl 0418 pazeumus
MApo. | HaHomexHosnoauli 8 Poccuu
A
SOLAR

U Uenb MNpoeKra: peannsaums NosHOTO NPOM3BOACTBEHHOTO LMKAA MO M3rOTOBAEHUIO COMHEYHbIX MOAy/el Ha
Tepputopun PD, BKAOYAA KaK CO34aHMe AencTBylowero npomssoactBa B . HoBouyebokcapck (Yysalickan
PecnybnuKka), Tak U CTPOUTENBCTBO HAay4YHO-TEXHUYECKOTO LUeHTpa Ha 6a3ze PTU nm. Modde (CaHkT-MeTepbypr) ¢
uenbto ocywectsneHna HUP/HUOKP B obnactu $poToBONbTaUKK ANA NOBbieHUA 3GGEKTUBHOCTM COTHEYHbIX
MoAYNEeN, a TaK¥Ke CTPOUTENIbCTBO, SKCMJyaTaUUIO N NPOAAXKY T.H. KCONHEYHbIX MAapPKOB» (KPYMHbIX CONHEYHbIX
anekTpocTaHumin, C3C), B pamKax BepTUKa/NbHON MHTerpaumum 6usHeca u passutua [esenonepckoii/EPC(M)-
KOMMNeTeHLUN.

U Muccua: dopmuposaHue B PP HOBOM BbICOKOTEXHONOTUYHOM OTPACN SKOHOMMUKN — CONTHEYHOM SHEPTETUKMU.



O npoekTe «XeBeny: obLwune ceeaeHns HEVEL
S ———

SOLAR

Kniouesble napameTpbl NPoeKTa

v MecToHaxoxaeHue: r. HosoueboKcapck

v’ O6bem wuHBecTMuUuMI: 6onee 20 mApA.

pyb.
v' 06bem npounssoactsa: 100 MBt/rog,

O6wuii BUA NpOU3BOACTBEHHOIO KOMnaeKca «Xesen»

U OpraHusauuoHHaA CTPYKTypa KOMMNaHMUU BKIOYAET TPU OCHOBHbIX 6M3HeC-IOHUTa:

=  BusHec-toHUT «[poun3BoACTBO» (CTPOUTENLCTBO M 3KCM/yaTauMAa NPOU3BOACTBA COIHEYHbIX MOAyNeN Ha
naowaake B r. HoBoueboKcapck, a TakXKe aAMUHUCTPATMBHO-YNPaBAeHYeCKNn nepcoHan B r. MockBa);

*  BusHec-toHUT «[leBenonmeHT» (cTpouTenbctBo M npogarka COC c Mcnonb3oBaHMEM COOCTBEHHbIX
moaynen);

= HTU Ha 6a3e ®TU um. Nodde B r. CaHKT-MeTepbypr, ana kotoporo OO0 «Xesen» 6GyaeT KpynHENLWNM
3aka3umkom HUP/HUOKP B 0bnactn TOHKONAEHOYHbIX TexHonornin (nosbiweHne KM nponsBoanmblx
moaynen, pabota Hag onTMMKU3aumen cebecTouMmoCcTM roTOBOM NPOAYKUUN U T.1.).



[MoTeHUMan BHeAPEHUSs aBTOHOMHbIX HEVEL
rmMbpunaHbIX SHEepProyctaHoBOK B Poccum —sotar ——
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Pa3zsutne BU3 B nsonmpoBaHHbIX aHeprocuctemax: [I=-IEVEL
Ha npumepe PO SOHAR

» HaceneHne [anbHeBocTo4HOro thenepansHoro okpyra (APO):
— 6,5 MJTH YyenoBek;
— 1 MnH. Yenosek NpoXuBaeT B 355 aHEProm3oNIMpoBaHHbIX HACENEHHbIX MYHKTaXx.
=  3HeprocHabxeHune n TensiocHabXeHne N3onMpoBaHHbIX TEPPUTOPUMNA:
— ©6onee 1500 manbix gnsenb-reHepaTopoB 00LLEeN YCTaHOBNEHHON MOLLHOCTbIO0 665 MBT;
— okono 2000 kotenbHbIX (5000 KoTnoarperatos) obwen nponssogmTensHocTbo 6000 Mkan/y.
=  CocTtosiHne obopynoBaHus:
—  BbICOKMM N3HoC: bonee 60%;
— Hu3kunm KIAa: 20-30%.
=  Hwuskasa HagexXHOCTb N 9PPEKTUBHOCTb SHEPrOCHABXKEHUS:
— Bblcokue Tapudbl — go 60 pyonen/kBty n go 8000 pybnen/l'kan;

— exerogHasi noTpebHOCTb B Au3enibHOM TonnuBe — 175 TbIC.TOHH Ha cymmy 6 mnppg
pyoneu;

— 3arpartbl OogxeTa Ha BO3MELLEHME pasHuLbl A0 3KOHOMMYECKM OOOCHOBAHHOIMO Tapuda —
6onee 20 mnpa pyoneun exeroagHo.

Heob6xoaumo KapanHarnbHoOe€e oOGHOBNeHune dHepreTn4yeckoro o6opyp,OBaHm=| Ha OCHOBe
COBpPEeMeHHbIX TeXHN4YeCKUxX peu.leHm7| B TOM 4YuMcrne ¢ ucnosnb3oBaHuem BUD.

NCTOYHUK: OAO «PAO 3C BocTtoka»



JKOHOMMKA An3enbHbIX aneKkTpocTaHuun (13C) I-HE\V/EL
.,

SOLAR

" YaenbHbIM pacxod TonnmBa COBPEMEHHOro An3esib-
reHepaTtopa: 0,35 n./kBTt4

=  CtoumocTtb anseneHoro tonnmea: 30-35 py6./n.

= YoenbHble TOMNMBHbIE 3aTpaTbl Ha MPOU3BOACTBO
aNeKkTpoaHepruun: 10-12 py6./kBTy

=  Jlonsa TonnmeHbIX 3aTtpart: 50-60%

= YpenbHble MOMHble 3aTpatbl Ha NPOM3BOACTBO
anekTpoaHepruun: 22-30 py6./kBTY

=  => Tapudbl Ha anekTpoaHeprunto ot [1OC: B cpegHeM
6onee 30 py6./kBTY

[MporHo3 yaenbHbIX 3aTpaT € y4eTom pocTta ctommoctu AT

2014 2015 2016 2017 2018 2019 2020
CtoumocTtb AT, py6./n. 35 37,5 40,1 42,9 45,9 49,1 52,5
YaenbHble TOMNIMBHbIE 3aTpaThl, 12,25 13.1 14.0 150 16,1 17.2 18.4
py6./KBTY
YaenbHblie 3aTpaThbl Ha
NPOM3BOACTBO 3NEKTPO3HEPrUM, 30,63 32,77 35,06 37,52 40,14 42,95 45,96

py6./KBTY




JKOHOMMKA CONTHEeYHbIX aneKTpocTaHumi (C3C) HEVEL

SOLAR

= KanuTaneHble 3aTpaTtbl: 100 Tbic. py6./kBT
=  OnepaumnoHHble 3aTpatbl: 2% OT Kan.3aTpaT B rog
= YagenbHas BbipaboTka anekTpoaHeprnn: 1250 kBTu/kBT

=  Kno4yeBon a3nemMeHT cebecToMMOoCTU. CTOMMOCTb M
CPOKU pUHAHCUpPOBaHUA

=  Jonrocpo4yHbin Tapud Ha PO3HUYHOM PpPblHKE
no3BonuT npuBneyb AONrocpovHoe
c¢omHaHCcHMpoOBaHMe Ha NpUeMIneMbIX YCITOBUAX

Heobxoanmbiii ypoBeHb Tapuda Npu pasINYHbIX CPOKaX OKYNaemMocCTu

CPOK OKynaemocTu / Hopma A0XOAHOCTU 9% 10% 11% 12% 13%
20 net 11,81 12,40 13,00 13,62 14,25
15 net 12,61 13,18 13,77 14,36 14,98
10 net 14,79 15,33 15,89 16,45 17,03
5 net 22,49 23,03 23,57 24,11 24,66




Mpumepbl pacyeta 3pHEeKTUBHOCTH HEVEL

SOLAR

AdoheKT npn okynaemocTu 3a 5 ner

120,00 100%

- 90% MnaTtexwn ana okynaemoctn C3C

100,00 / - 80%
- 70% CHuxeHMne obbema cybcugnin

80,00
/ - 60%
60,00 50% O6vem cybcuamii exxerogHo
- /’/ - 40%

40,00 = — L 30% = Tapu o sHegpeHma C3C
- 20%
20,00 Tapud nocne sHegpeHmna C3C
- 10%
- T T T T T T T T T T T T T T T T T T T 0%

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

AdoheKkT npun okynaemoctu 3a 20 net

60,00 100%

/ - 90% Maatexw gna okynaemocth C3C

- / - 80%
- 70% CHMKeHWe obbema cybeuanin

40,00
/ - 60%

30,00 50% Ob6bem cybecuanii exxerogHo

’_// s

20,00 - L 30% Tapud Ao eHegperuna CIC
- 20%
10,00 Tapud nocne eHegpenuna C3C
- 10%
T T T T T T T T T T T T T T U%

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20




Kputepmmn adpdeKTnBHOCTH -G \VEL

SOLAR

Kputepum lNokasartennb

PaccTrosaHue U301IMPOBAHHOM TeppUTOPUM A0 MHPPACTPYKTYPbI 06LL et SINeKTPUUECKON ceTh

npu mowHoctn A3C: He MeHee:
300 kBT 5 Km

600kBT 11 Kkm
1000kBT 17 Km

2000 kBT 29 Km

3000 kBT 43 Km

5000 kBT 71 Km
MuHMMmanbHana yCT. MOLWHOCTb 06beKTa He meHee 300 kBT
MaKcumanbHasA ycT. MOWHOCTb 06beKTa He 6onee 5000 kBT

JKOHOMUYECKUE Kputepum
AnAa cpoKka oKkynaemoctu 5 ner
Tapug, ymeepxcOeHHbIl 0418 3Hep2oCHabxaroweli opeaHuzayuu, ucrnons3dyroweli 43C, He 38,1 pyb./kBmuy
MeHee
Cmoumocmb 0u3enbHo20 Monausa 041 3Hep2oCcHabxcaroweli opeaHusayuu, ucronessyroweli 65,3 pyb./n.
[3C, He meHee

Ona cpoka okynaemoctu 20 ner

Tapugh, ymeepicOeHHsbIl 015 sHep2ocHabxcarowel opaaHuzayuu, ucrnons3yrowel [13C, He 21 py6./kBmy
MeHee

Cmoumocmb 0u3enbHo20 Monausea 015 3Hep2ocHabxcaroweli opeaHusayuu, ucnonsvdyroweli 36 pyb./n.
/[39C, He meHee
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ABTOHOMHaFI FI/I6pl/I,£I,HaFI 3HeproyCTaHOB|<a (AF3Y)
100 kBT (c. Anno, Pecnybnuka Anrtan)




JHeprocHabeHmne KpynHbIX 06 EKTOB: IHE\VEL

Al3Y 60nbLlWON MOLWHOCTHU SOLAR

ABTOHOMHbLIE  rMOpuAHbLIE  3HeproyctaHoBKkM (ganee —  AlQY)
npegHasHavyeHbl AOns SHEProcHabXeHMUs M30MMPOBaHHbLIX 3HEProCUCTEM W
TPYAHOOOCTYMNHbLIX panoHoB. AlDQY NO3BOMAKT 3KOHOMUTbL AU3eribHoe
TOMMMBO U obecnevynMBaTb HafeXHOe 3HeprocHabxeHue.

CocTtaB Al'JY:

1. dotoanekTpuyeckas cuctema (ganee — ®3C);
@®3C 8 OHeesHble 4Yacbl ripeobpadyem COJIHEYHY  3SHepauto 8
371IeKMPUYECKYIO C MOMOWbLK homoanekmpudeckux moolyrnel (Oanee —
OOM).

2. [usenbHble reHepaTopbl;
Pes3epeHbili ucmoYHUK 3rekmposHepauu Ha crlydal Hexeamku 3sHepauu,
eblpabamsbigaemolt PIC.

3. Hakonutenu anekTpoaHeprum (akkymynstopHole 6atapeun - AKB)
Cnyxam  Ond  HakorfeHusi  3fekmposHepauu om  @®3C  0Ond
3HepaoobecriedeHusi nocesika 8 HOYHbIE Yachl.

Mpumep cyTouHoOro sHeprob6anaHca Ardy ®oToaneKTpUlecKas TEETE _

50 ConHue W [mzens W AKB thOTO3NEKTPUYECKVIE MoZyInu,
P, kBT pasMeLLeHHble Ha OMOPHBIX
KOHCTPYKLIMISIX

@ [AnsenbHbLIN reHepaTop — pasMeLleHne
B 6110K-KOHTENHEPE

Hakonutenu 3NeKTPO3Heprum -
pasmelweHne 6noka AKB B OGnok-
KOHTENHepe COBMECTHO C
3NEKTPOTEXHNYECKUM 060pYyAOBaHNEM

O O O O O O O O O O O O O O O o o o o o o o o o o
O «+d &N MO < 1N O ™~N 0 OO O 4 N O 1N VW N 00 OO O 34 N o O
- = +d —=H A —=H +d = «+H «+H N N N
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[MMNOTHbLIN NPOEKT B PP HEVEL

SOLAR

L AsToHOMHas rubpupgHana ausenb-conHeuYHas 3HeproycTtaHoBKa (Pecnybauka Antaid)

MecTo ycTaHOBKU: c. Annto, Pecnybnmka Antan.
MouwHocTb ®3C: 100 KBT, n3 HMx 60 KBT — ®3M un 2 ansenb-reHepaTtopa no 40 KBT Kaxkabi (oanH

OCHOBHOW M A0MN. pe3epBHbIi), a Tak¥Ke aBTOHOMHOe 060pya0oBaHMe, BKAtOYatowee 610K
aBTOHOMHbI MHBePTEPOB M H6aHK renesbix AKB.

[ata yctaHoBKM: mapT 2013 r.
[on. nHbopmaumsa: nepsbln B PO NnpoekT aBTOHOMHOM rMbpuaHON 3HEProyCTaHOBKM.

12



ABTOHOMHaA rMbpuaHan sHeproyctaHoBKa (Ar3Y): I-HGE\/EL
TeXHUYeCKue XapakTepucTuku SOLAR

2x40 kBT

2 x Av3enb-reHepaTop

60 KBT

®doToaneKkTpnyeckme
MoAynu

KommyTaumnoHHble WHBepTOpLI M cucTema
KOpPOGKMU ynpaeneHus
R ad

MoTtpe6butenu

=
=

-

144KBtu4

» WHTennekTyanbHaa cuctema ynpasneHua AIQY nossondet

MakcuMarnbHO  3EeKTMBHbIM  crocobom oGecneunBaTb
3HeprocHabeHue nocerika, pacrnpegensss Harpysky Mmexay
(pOTOINEKTPUYECKON CUCTEMOW, HAKONUTENSMU U AN3ENbHBIMU

reHepaTopamu.

» OnTumanbHoe B3aumogeucTBuUe KOMMNoHeHTOB AlJY
yBENUYNBAKT CPOK CIyXObl CUCTEMbl, 3Ha4YUTENbLHO
CHUXalT nortpebneHue Aun3senbHOro TONNMBa,
obecneunMBalOT HagexHoe, CTabunbHoe 3HeprocHabxeHue

nocernka.
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Al2Y 100kBT: HGE\VGEL

pe3ynbraTtbl 3Kcnayatauum (1) SOLAR

Pe3synbraTbl, LOCTUTHYTbIE nocrie yctaHoBKU AlJY:

* [padumk nogayun aneKTPo3HEPTNN N3MEHEH C 16 4. 0 24 4. B AEHD;

*  CHuxeHo Ha 40% noTpebneHne an3enbHOro Tonnmea No OTHOLLEHWIO K NoTpebneHuto npu 16 Y. rpadumke nogaym
3NEKTPO3HEePruu;

*  CHuxeHo Bpems paboTbl An3enbHOro reHepaTopa ¢ 16 4. o 8-10 4. B AeHb B cpegHeM Mo roAy, YTo No3Bonumo B
2 pa3sa yBenuuinTb MeXcepBUCHbIE NHTepBanbl A9 AN3eNnbHOro reHeparopa;

* YBenunyeHa makcumanbHasi MOLWHOCTb cuctembl ¢ 80 KBT ao 120 kBrT;

*  Yny4lweHO Ka4eCTBO 3NEKTPOIHEPTUM;

«  ©®3C B coctaBe Al'QY BbipabaTbiBaeT oT 10% o 60% anekTpoaHeprum, NoTpebnsieMomM nocenkom B CyTKM;

« AIQY pabotaeTr B aBTOHOMHOM pexuMe U He TpebyeT KpyrrnoCyTOYHOrO HaxOoXAeHWUst OOCnyXuBatoLLero

nepcoHana.
A3y 100 kBT (c. Aunio). dHperobanaHc
20000 AE, KBT*y - 60%
15000
L 40% ®3C
. ary
10000 . A
=——[loTpebneHune
- 20% K
5000 — KomneHcaumsa
0 T T T T T T T T T T T T > 0%

map.13 anp.13 man.13 uioH.13 mwon.13 asr.13 ceH.13 okT1.13 Hos.13 pek.13 auB.14 ¢eB.14 map.14
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Al2Y 100KBT: IHGE\/EL

pe3ynbTaTbl 3KcnayaTtauuum (2) SOLAR

3a Becb nepuopn HabnoaeHun (1 mapta 2013 r. — 19 mapta 2014 r.):

[MonesHbIn oTNycK anekTpoaHeprun AIFQY: 175 755 kBTy;
N3 H1X BbipaboTaHo ConHevHbiMu Moaynamu: 46 769 kBty (27%);
He BbI6powweHo B atmoccepy CO,: 6onee 34 000 Kr;

CpegHee notpebneHune anekTpoaHeprum B aeHb: 500-550 kBTu;

CpenHss BbipaboTka anekTpo3Heprnm dOTOINEKTPUYECKON cUCTEMOM B AeHb: 120-180 kBTv;

MakcumarnbHas MOWHOCTb DOTOINEKTPUYECKON cuUcTeMbl: 45,6 KBT.

OKOHOMUSA An3enbHoro Tonnuea: 6onee 16 800 n. B cpaBHEHUU C nokasaTtendamu notpebneHns /T 4O YCTaHOBKU
ArdY (eapuaHm 1), n o6onee 50 500 n. B cpaBHEHMM C NOTPedNEHMEM A/T B pPeEXMME KpyrnocyTO4YHOro
3HeprocHabxeHust Npu akcnnyataunmn Toneko OIY (gapuaHm 2).

JKOHOMMA AM3ebHOro TonAnBea

a/T, n H a/T, n (BapuaHT 1)
7000 A 6515
4a/7, n (BapunaHT 2)
6000
5110
4851
>000 4405 4474 4578 4793
4130 4004
4000
3000 2457
2174 2075
2000 | 1613 1703 1470 1493 1527 1378 1591 1518 1599 EE
820
o j I I I I I = = - I
; A B 8 B 8 8B B §F = = B
map.13 anp.13 mai.13 WoH.13 non.13 asr.13 ceH.13 OKT.13 HoA.13 nek.13 AHB.14 ¢des.14 map.14
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HEVEL

ABTOHOMHAA I'VI6pM,£I,Haﬂ 9HEProyCtaHOBKa

npumep AHEeBHOro sHeprobanaHca

SOLAR

Mpachuk NOoKpbITUA Harpy3ku (MacMypHbIN AEHb)

= [Insenb = AKBb

ConHue

P, kBT

00:0
oc:ee
00:€¢
0c:¢c
00:¢¢
0€1¢
00:T¢
0€:0¢
00:0¢
0c:6T
00-6T
0€:8T
00:8T
0€:LT
00:4T
0€:9T
00-9T
0c:aT
00:GT
0cvT
00:vT
0c:€T
00:€T
ocet
00-¢T
0eTT
00-TT
0c:0T
00:0T
0€:6
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0€:L
00:2
0€9
00:9
0€:S
00:S
(01587
00:¥
(015
00:€
0€¢
00:¢
0€T
00T
0€:0
00:0

padhmK NOKpbITUA Harpy3Ku (CONTHeYHbIN AEHb)

@ [unsenb = AKB

ConHue

P, kBT

00:0
0e:ec
00:€¢
0€:¢e
00:¢c
0€T¢
00:T¢
0€:0¢
00:0¢
0€6T
00:6T
0€:8T
00:8T
0€LT
00:LT
0€:9T
00:9T
0€:9T
00:ST
o€Vt
00:vT
0ceT
00:€T
0e:cT
00:¢T
0€TT
00:TT
0€:0T
00:0T
0€:6
00:6
0c:8
00:8
0€:L
00:2
0€:9
00:9
0€:s
00:S
(0158 4
00:¥
oc:e
00:€
0€¢
00:¢
0eT
00T
0c:0
00:0
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[MbpnaHasa aHeproyctaHoBka 100 kBT (1) HEVEL

SOLAR
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[MbpnaHasa aHeproyctaHoBka 100 kBT (2) HEVEL

SOLAR

gl
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30BaHHble npoekTbl B/ PP




Peanun3oBaHHbIE NPOEKTLI HA Tepputopun PO: HE\V/EL

«YMHbIe Bok3anbl» ana OAO «P>XX[O» - r. AHana SOLAR

BaHk AKB ¢ aBTOHOMHbLIMU
MHBepTepamu

MaHopamHbIN BUA

20



PeannsoBaHHble NPOEKTbl Ha Tepputopun Po: HEVEL
ConHeuHbI Napk Ha o. Banaam ans OAO «®CK EQC»  sotar

7 (\4;,//// z 7‘"
'/‘\ ///

//// / //

®epnepanbHas CeTeaan KomnaHus
EauHon SHepreTunyeckon Cucremsl

» -
»?;“#
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Peanun3oBaHHbIE NPOEKTLI HA Tepputopun PO: -HE\VEL

YctaHoBka ®@IOC Ha ['Mnepkyd, « CKOMKOBO» SOLAR

K

CKONKoOBO

B e e e T S
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Peanu3oBaHHble NPOeKTbl Ha TeppuTopumn PO: HEVEL
dacagHasa yctaHoska PIOC Ha AnapT-oTtenb, Coun SOLAR




Peanusyembin npoekt: ®OC 127,5 kBT -HEVEL
Ha KpoBne /A Bok3ana « OnNMMIUINCKUA napk» SR

Bok3an «OnuMmnunckumn napk», Coum

 Pa3melleHusa dooTo3neKkTpmnyecKomn
CUCTEMbI MUKOBOW MOLLUHOCTbHO 127.,5
KBT (1028 moaynewn)

«  Mogynu pacnonaratoTcs Ha KpoBne

rMaBHOro Kopnyca BOK3ana
«OnMMNnMUCKUN Napk»

COJIHe4YHblIe Modynu
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