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Abstract

Russia and Ukraine photovoltaic market report 2011 is yet another report from the Cleanwatch series
issued by Cleandex research agency since 2010. The major objective of each report is to raise awareness
about cleantech and sustainable development in Russia and CIS countries and to heighten interest of Rus-
sian and foreign investors in this field. All reports from the Cleanwatch series are distributed free of charge.

Monitoring of PV market in the former USSR countries has been carried since 2007. The conclusion drawn
in the current report is based on our experience proven by successful accomplishment of market research
reports, consulting projects related to polysilicon, photovoltaic cell, module, and solar station segments.

Cleandex expresses gratitude to all experts, who took part in compilation and reviewing the report:

Russian market

Olga Gadalova, Sinef-Engineering (NITOL), Leading Expert, Technology Development Department
Svetlana Symonenko, Sinef-Engineering (NITOL), Analyst, Marketing Department

Dr. Boris Eidelman, TELECOM-STV Company Limited, Deputy Director

Vladimir Zverolovlev, TELECOM-STV Company Limited, General Director

Arkady Naumov, NPP Kvant, Senior Research Engineer

Shutkin Oleg Igorevich, Hevel Solar, Head of Project Engineering

Aleshin Vladimir Yurievich, Hevel Solar, Project Manager

Sergey Bocharov, Monocrystal, ZAO, Head of Marketing Department

Helen Mikhaylova, Monocrystal, ZAO, Marketing manager

Ukranian market

Lukomskiy Dmitry, Rentechno LLC, Managing Partner (Business Development)
Cherevko Michael, Activ Solar, Head of Business Development

The document is intended for guidance only.
Additional information is provided upon request.
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AHHOTauuA

Russia and Ukraine photovoltaic market report 2011 siBisiercs ouepenubim ordetoM cepun Cleanwatch.
9Ty cepuio MHPOPMALOHHO-aHaMUTH4IecKoe areHTcTBO Cleandex Brimyckaer ¢ 2010 roga. I'maBHyto

o >

enb oryeToB Cleanwatch Mbl BupiuM B monmynsipusariuy MOHATHIT “4ucThIX TexHonoruit” (cleantech) u
ycroitunBoro passutys (sustainable development) B Poccun u crpanax CHI' u noBbleHny MHTEpeca K
OTpac/Iy POCCUIICKMX Y MHOCTPaHHBIX MHBECTOPOB. Bce oryers cepun Cleanwatch pacpocrpansioTcs
OecImaTHoO.

MonurtopuHr peiHKa poToBonbranku ctpal 6pBero CCCP Mbl mpoBopum ¢ 2007 ropa. BeiBogpl,
O3BYYEHHbIE B HACTOALEM OTYETE, OCHOBBIBAIOTCHA Ha OIIBITE YCIIEIIHOTO BBIIIOTHEHNS PALA
MapKETUMHTOBBIX MCCIENOBAHMIA ¥ KOHCA/ITVHIOBBIX IIPOEKTOB, OTHOCAIIMXCA K CETMEHTAM IOJIMKPEMHNA,
@31, Mopyneit ¥ COMHEYHBIX CTAHLMIA.

MAA Cleandex BelpaxaeT 6/1arofapHOCTb IIPUHABIINM y4acTUe B COCTABICHUN U PELieH3UPOBAHUN
OTYeTa SKCIepTaM:

Prrnok Poccumn

Tapanosa Onbra EBrenpeBHa, k.T.H., 3AO “HITIO “Cuned-Vmwxuuupunr” (HUTOJI), Begyiumit
crienyanuct, OTena pa3BUTHUS TEXHOIOTHI, [IUPEKIHS [T0 PA3BUTHUIO

Cumonenko Csetnana lengpuxosna, 3A0 “HIIO “Cuned-Nmwknunpunr” (HUTOJI), ananutuk, Otaen
MapKeTHHTa

Sitpenpman bopuc JIsBoBuy, 3A0 “TEJTEKOM-CTB”, 3amectutens gupextopa
3Bepomnosies Bragumup Muxaitosuy, 3A0 “TEJIEKOM-CTB”, renepanbHblit fUPEKTOP

Haymos Apxapuit, OAO HIIII “KBaHT’, cTapIInii HayYHbI COTPYIHUK

[yTxmH Oner VropeBnd, Haya/JIbHUK OTHE/IAa TEXHNYECKOTO COIPOBOXK/ICHNS IIPOEKTOB
Aneums Bragumup I0ppeBuy, OO0 “XeBen’, MeHemXep IPOEKTOB
Cepreit bouapos, 3A0 “MoHokprcTamT’, HAYaAPHUK OT/eIa MapKeTHHTa

Muxaiinosa Enena, 3A0 “MoHOKpucTaT’, MEHeXep 110 MapKeTUHTY

PpiHoK YKpanHbI
Jyxomcxuit Jmutpuit, OOO “PeHTeXHO”, AUPEKTOP IO Pa3BUTHIO OVI3HECA, TAPTHED

YepeBko Muxan, Activ Solar, HauanbHUK emapTaMeHTa KOPIOPATUBHOTO PA3BUTHS

Omuem Hocum 03HAKOMUMENbHBL Xapakmep, HOOPOOHAS UHPOPMAUUL NPedOCABAAENC N0 3aNpPOocy.
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Introduction

In photovoltaic systems the transformation of
solar energy into electricity is made by means of
solar cells. Depending on the material, design, and
production methods there are three generations of
solar cells:

o The first generation of solar cells is based on
crystalline silicon wafers;

o Second-generation solar cells are based on
thin films;

o  Third-generation solar cells are based on
organic and inorganic materials.

The first-generation solar cells based on crystalline
wafers are currently the ones most widely used. In
the past two years the producers have managed to
significantly reduce the production cost of solar
cells. As a result, their position in the global mar-
ket has strengthened.

Second-generation thin-film solar cells production
technology involves applying the layers using the
vacuum method. Compared to the crystalline solar
cells production technology the vacuum technol-
ogy is less energy intensive and is characterized by
a smaller amount of capital investment. It allows
production of cheap large flexible solar cells, but
the transformation ratio of such cells is lower than
that of the first-generation solar cells.

Third-generation solar cells were supposed to fur-
ther reduce expenses and eliminate expensive and
toxic materials in favor of cheap and recyclable
polymers and electrolytes. An important differ-
ence is also the possibility of applying layers using
printing methods, for example, the roll-to-roll
(R2R) technology.

Currently most of the projects carried out in the
field of third-generation solar cells are at research
and development stage.

To improve the efficiency of solar energy conver-
sion, solar cells are developed on the basis of suc-
cessive multistructures.

cleandex Russiaand Ukraine PV market report 2011

BeeneHue

B poroBonmbpranyeckux cucreMax mpeobpasona-
HIIe COTTHEYHO 9HEPIMH B 37IEKTPUYECKYIO OCY-
IecTB/IsIeTCs B POTOIIEKTPUYECKIX IIpeobpaso-
Barersix (OIIT). B 3aBucumoctu ot marepuaria,
KOHCTPYKILIMU U CIIOCOOa TPOU3BOJCTBA IPUHATO
pasiu4ath Tpu nokonenua OIII:

o ®3II nepBoro NOKoIeHNA Ha OCHOBE II/Iac-
TUH KPUCTA/UINYECKOT0 KPeMHI;

o ®3II BToporo MoKoneHNU:A Ha OCHOBE TOH-
KIIX IIJICHOK;

o OIII Tperbero NOKONEeHNA Ha OCHOBE Opra-
HUYECKUX VI HEOPIaHMYECKUX MaTepPUasIOB.

@O3III nepporo MoKoneHMA Ha OCHOBE KPUCTaJI-
JIMYECKMX IVIACTUH Ha CETOJHANIHMIA IeHDb

IOy YM/IM Hanbosblilee pacpocTpaHenye. B
HOC/IEIHNE [IBA TOfa IIPOU3BOJUTE/IAM YIaI0Ch
IipaMaTIYecKuM 06pa3oM COKpaTUTh cebecTon-
MoCTb ImponssogcTsa Takux PIII, uto obecneun-
710 YKpeIIeHNe UX MO3UIMI Ha MUPOBOM PbIHKE.

TexHonorusaA BbiycKa TOHKOMIeHOUHbIX DOI1
BTOPOTO ITIOKOJIEHNSA TIOfipa3yMeBaeT HaHeCeH!e
C/10€B BaKyyMHBIM MeTOROM. BakyyMmHas Tex-
HOJIOTYSA TI0 CPAaBHEHUIO C TEXHOJIOTHEN IIPOn3-
BojicTBa Kpucrawmmdeckux OIII aBnsercsa meHee
9HEPro3aTPaTHOIL, a TAKXKE XapaKTePU3yeTCs
MEeHbIIMM 00bEMOM KallUTA/IbHbIX BIOXKEHMIA.
Oma 103BOJIsIET BBITYCKATh I'MOKIe JelieBbie
®OII 6071b1107T IIOLAAN, OFHAKO KOG GULIEHT
peob6pasoBaHMsl TAKUX 37IEMEHTOB HIDKE 10
cpaBHeHMI0 ¢ ®OII nepBOro MOKONIEHNUA.

Wnes cospannsa G311 TpeTbero oKojaeHns 3a-
K/II0YaJIach B Ja/IbHEIIIeM CHIDKeHNHU cebe-CToN-
moctu PIII, oTKase OT UCIOIb30BAHNUSA JOPOTUX
U TOKCUYHBIX MaTepUajIOB B IIO/Ib3Y AELIEeBBIX U
nepepadaTbIBaeMbIX IIOJIIMEPOB U JIEKTPOJIUTOB.
Ba’>KHBIM OT/IMUMEM TaK)Ke SIB/IACTCS BO3MOXK-
HOCTDb HaHECEHN CJIOeB IIeYaTHBIMI METONAMIA,
HaIIpuMep, 0 TeXHO-JIOTUU "PY/IOH-K-PYIOHY"
(R2R).

B HacTos11ee BpeMs OCHOBHAs 4acTb IIPOEKTOB B
obmactu ®ITI TpeThero MOKOMEHsI HAXOSATCS Ha
CTaJIUy UCCTIEIOBAHMIA



First-generation solar cells
@301 nepsoro noKoneHus

monosilicon
MOHOKpEMHUI
mc-Si

GaAs-based
Ha ocHoBe
GaAs

multisilicon
MyNbTU-
KpeMHUI
m-Si

ribbon-
technology
ribbon-
TeXHOJOrun
EFG, S-web

amorphous
silicon
aMopdHbIi
KPEeMHUI
a-Si

silicon-on-
glass
KpeMHUI Ha
CcTeKne

CSG

Second-generation solar cells
@301 BToporo nokonexHua

micro- and
nanosilicon
MUKpO- 1
HaHo-
KpeMHUI
mc-Si / nc-Si

cadmium tel-
luride
Tennypua
KagMua

CdTe

Third-generation solar cells
O30 TpeTbero noKoneHun

dye-sensitized
¢oToceHcnbu-
NIU3MPOBaH-
Hble
Kpacutenem
DSC

organic
opraHuyeckue
OPV

inorganic
HeopraHuyec-
Kue

CTZSS

copper/in-
dium/gallium
(di)selenide
(amu)cenennp

thin-layer
polysilicon
TOHKOC/NOMHbIN
NONMKPEMHUIA
Apex meau-(MHaua-)
rannvs
CI(G)S

Examples of manufacturers / lpyuMeptl npoussoaumTeneit

Suntech Power, JA Solar, Yingli
Green Solar, Solarfun Power, Trina
Solar.

Miasole.

The solar cells are clustered into modules of
standard dimensions, electrical specifications,
and reliability indicators. To install and transmit
electricity solar modules use current inverters, re-
chargeable batteries and other elements of electri-
cal and mechanical subsystems.

Depending on the field of application the follow-
ing types of solar system installations are distin-

guished:

o  private low-power stations to be placed on
rooftops;

o commercial small and medium-sized stations
installed both on the roofs and on the ground;

« industrial solar plants providing electricity to
multiple consumers.

c*e andex Russia and Ukraine PV market report 2011

First Solar, Q-Cells, Solyndra,

Konarka, Solarmer, IBM,
Plextronics.

[ nmoBbieHns 3¢ GeKTUBHOCTU Ipeobpas3o-Ba-
HYISI COMTHEYHOIT 9Hepruu paspabdarpiBarorcs PIII
Ha OCHOBE KaCKa/IHBIX MHOTOCTIOMHBIX CTPYKTYP.

DIII cobmparoTcsi B MOLy/IN, KOTOPbIE IMEIOT
HOpMMPYeMbI€ YCTAHOBOYHbIE Pa3MePbl, 3€KTPU-
YecKye apaMeTphl ¥ OKa3aTe/Iu HaleXKHOCTH.
JIns ycTaHOBKYM UM nepefjadyl 3/1IeKTPOIHEPTUM COJ-
HEYHbIe MOJY/IY KOMIIEKTYIOTCS MTHBEPTOpaMM
TOKa, aKKYMY/IATOPAMU ¥ IIPOYMMU /I€MEHTaMM
SJIEKTPUIECKON M MEXaHUIECKOI IOJCUCTEM.

B saBucumocT OT 0671aCTV IPUMEHEHNS pas-
JIMYAIOT C/IeflyIollyie BUABI MHCTA/ULALI CO/THEeY-
HBIX CUCTEM:

o YaCTHbIC CTAaHIUN MaJon MOIITHOCTU, pa3Me-
Ira€MbI€ Ha KpbIlIaX JOMOB;

e KOMMeEpUecKIe CTAaHIIVV MaJIoil U CpefHell
MOIITHOCTH, pacIiojiaraeMble, Kak Ha KpbIIIax,
TaK U Ha 3eMJIe;

° IIPOMBINIIJIEHHDbIE COTHEYHbIE CTAHLININ, obe-
CIIe4BaOLIVe 9HEPTOCHAOKEHIe MHOTUX
HnoTpeOuTene.



1. The World PV Market

The world PV market has been rapidly develop-
ing since 1999. The compound annual growth

rate (CAGR) of new installations of batteries in
the world for the last 10 years amounts to 50.4%.
According to EPIA, the total amount of installa-
tions in 2010 reached a record level of 16.6 GW,
while the total global fund of batteries of all types
amounted to 39.5 GW. According to Solarbuzz, the
installation market in 2010 amounted to 18.2 GW.
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1. MmMpoBoM pbIHOK
$OTOBOSIbTaUKM

MupoBoit peiHOK $HOTOBOIBTAUKY OYPHO pasBu-
BaeTcs, HaunHasA ¢ 1999 ropa. CpegHuii exerop-
ub1it Temn pocta (CAGR) HOBBIX MHCTA/UIALINIT
6aTapeit B Mupe 3a nocnegHme 10 et cocTaBuI
50,4%. CornmacHo manabiM EPIA, 06 beM nHCTAN-
nAnui B 2010 rogy JOCTUT peKOPIHOTO YPOBHA B
16,6 I'BT, a 06111t pOH/| yCTaHOBIEHHBIX B MUpe
6aTapeit Bcex Tunos — nopsjka 39,5I'Br. Tlo
ouenke Solarbuzz, perHok nacTamsIIUIL B 2010
ropy coctasui 18,2 I'Br.

0 -
2000 2001 2002 2003 2004

Installed Capacity, GW
YcTaHoBnEHHanA MoLLHOCTb, BT

Fig. 1.
Solar stations: cumulative installed capacity and new capacity
in 2000-2010 (source: EPIA, 2011)

Nearly one half of all solar cells installed around
the world are located in Germany (17.2GW),
which remains the largest global market with the
capacity of 7.4 GW in 2010. Germany’s success is
explained by the fact that the country was one of
the first to launch an ambitious federal alternative
energy support program. The German Renewable
Energy Act (Erneuerbare-Energien-Gesetz, EEG)
came into force in 2000. As a result, in the begin-
ning of 2011 17% of electricity and 8% of thermal
energy were generated on the basis of renewable
energy sources.

cleandex Russiaand Ukraine PV market report 2011

New Capacity, GW
HoBble ctaHumu, BT

2005 2006 2007 2008 2009 2010

Year to year change, %
[prpocT HoBbIX CTaHLWI
K npeAblayLueMy rogy, %

Puc. 1.
DoH[ M HOBbIE UHCTANNALMM COMHEYHBIX CTaHLUIA
B Mupe B 2000-2010 rr. (McTouHmK: EPIA, 2011 rog)

ITouTy ONOBMHA BCEX CONTHEYHBIX OaTapeit
ycranosjeHa B lepmannu (17,2Bt), koTopast
IPOZIO/KAET OCTABATHCA KPYIHEIINM PhIHKOM
— 7,4TBt B 2010 ropmy. Ycnex Iepmannm 06b-
ACHAETCA TeM, YTO CTPAHA OJJHON 13 MEPBbIX 3a-
IyCTWIa MacIITaOHYIo (efepaIbHYIO IIPOrpaMMy
MOZJIEP>KKY a/IbTEPHATUBHO SHEPreTUKI. 3aKOH
“O BosobnossIeMoit sHepruy” (The German
Renewable Energy Act, Erneuerbare-Energien-
Gesetz, EEG) BcTynmn B cuny B cTpate B 2000
ropy. Kak pesynprar, Ha Hauano 2011 roga 17%
37eKTpO3Heprun 1 8% TENIO0BOI SHEPTUY TeHe-
PUPYIOTCA B CTpaHe Ha ocHoBe BIO.



Germany ltaly
l[epManmna WUtanna  Yexus

Czech Rpb. France

Market Share 2010, %
[onA peiHka B 2010r, %

Fig. 2.
Solar stations market shares and the cumulative installed capac-
ity shares of the countries (source: EPIA, 2011)

The second largest amount of installations in 2010
was carried out by Italy (2.3 GW of new capacity
and the total fund of 3.5 GW), the third position
in the global rating belongs to the Czech Republic
(1.5 and 1.9 GW, respectively).

Two years earlier Czech Republic, Italy, and in
Spain demonstrated high market growth rates
stimulated by government support and the
introduction of a so-called “feed-in tarift” (FIT,
“green” tariff). FIT ensures network connectivity
and long-term power supply contracts at a special
overrated tariff. FIT is the primary means of re-
newable energy generation support in the world.

The main solar module production capacity in

the world is located in Asia. The region managed
to overtake Europe and North America over the
past few years thanks to the activity of Chinese
investors. According to Photon International, Sun-
tech Power (China, 1.6 GW) became the largest
producer of modules in 2010, followed by JA Solar
(China, 1.5GW), First Solar (USA, 1.4 GW), Trina
Solar (China, 1.1 GW) and Q-Cells (1,0 GW).
Eight of the 10 leaders of the market are repre-
sentatives of the Asia region.
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Belgium  Spain
OpaHums benbrua Wcnawma Anonua  Kutan
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Puc. 2.
[onu ctpaH B 06LLEM pbIHKE W B 06LLeM GOHE CONHEYHbIX
6atapev B 2010 rogy (MctouHuk: EPIA, 2011 rog)

Bropoe mecTo 110 06bemMy nHCTaIAIMI B 2010
ropy 3aHsina Vranus (2,3 BT HOBBIX MOIHOCTE
u o6umit doup B 3,5BT), Tperpe — Yexust (1,5 u
1,9TBT cOOTBETCTBEHHO).

Poct priaka B Yexun, VMTanmy, a gBymaA rogaMn
panee — B Vcrianuu, cTan BO3MOXeH Oarogaps
TOCYapCTBEHHOI IOAJep>KKe I, TaK Ha3bIBae-
MoMy, “Tapudy Ha nopkmodenue” (feed-in tariff,
FIT, “senensuit” tapud). FIT rapantupyer Bo3-
MO>KHOCTD ITO[IK/IIOUEHNA K CeTI U 3aK/II0ueHIe
TOJITOCPOYHOTIO KOHTPAKTa Ha IIOCTABKY 37€KTPO-
SHEPTUU B CETh I10 CIElMaTbHOMY 3aBbIIIEHHOMY
rapudy. FIT saBiaeTcs IaBHOI MepOIl IO LePKKH
reHepauuy Ha ocHose BV B mupe.

OCHOBHBIE MOIIJHOCTH IIO IIPOU3BOJICTBY COMHEY-
HBIX MOJIy/Iell B MUp€e PacIIONaralTcs B a31laTCKOM
pervoHe, KOTOPBIIT 3a MOC/IEHME HECKOIBKO JIeT
6marofapst ak TMBHOCTHM KUTANICKMX IHBECTOPOB,
cymern o6orHats EBpony 1 CeBepHyi0 AMEpUKY.
Kpynzeiimmm nponssoputeneM MOJysel, o
manubM Photon International, 8 2010 roxy 6si1a
kommnanus Suntech Power (Kurait, 1,6 'Br); nanee
cneposanu JA Solar (Kurai, 1,5 TBr), First Solar
(CIIA, 1,4TBrt), Trina Solar (Kurait, 1,1 I'Br) u
Q-Cells (1,0I'Bt). Cpenu 10 munepos 8 mpepcras-
JIIFOT a3MATCKUI PETUOH.



From end users’ point of view the structure of
solar installations is unhomogeneous in different
countries. For instance, 60-70% of modules in
Germany and Italy are consumed by commercial
stations, while private stations are dominating the
markets of Japan, Belgium and France (95%, 60%
and 40% respectively).

Commercial stations
HOMMepHECKMe CTaHUUK

The growth of solar battery consumption rate is
accompanied by decreasing prices for solar mod-
ules. According to Solarbuzz, the average retail
cost of solar modules has decreased from $5.5W
of peak power at the end of 2001 to $3.1 W in
June 2011. The minimum cost of mc-Si modules
amounts to $1.8 W; m-Si — $1.74 W; thin-film
modules — $1.37 W.
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Germany ltaly France Belgium Japan
lepmanna Wranua OpaHuma benbrua AnoHuA

C TOYKY 3peHNsI KOHEYHbIX OTpebuTenert CTpyK-
Typa COJIHEYHDBIX MHCTA/UIALNIL B CTPAHOBOM
paspese He ABJIAETCA OGHOPOJHOIL. Tak, eciu B
Tepmannu u Vtanuu 60-70% morpebieHus MORY-
JIeil IPUXOANUTCA Ha KOMMepYecKle CTaHLIMY, TO B
SAnonumn, Benbrun u Ppaniun npeobnagaT 4acT-
Hble ctanuyy (95%, 60% 1 40% COOTBETCTBEHHO).

Private stations - i
YacTHble cTaHUMK Ry - fie

Poct noTpebnenns comHedHbIX GaTapeii mpoyc-
XouT Ha (pOHe CHIDKEHMsI [[eH Ha COTHEYHBIE MO-
nymu. ITo ganusivm Solarbuzz, cpennsis posHn4Has
CTOMMOCTH COTHEYHBIX MOJY/IelT COKPATUIACh C
$5,5 Bt mukoBoit MmomfHOCTH B KOHIle 2001 roma
1o $3,1 Bt k uronro 2011 roga. MunuManbHas
cronmocTb mc-Si mopyneit — $1,8 Bt; m-Si —
$1,74 BT; TOHKOIJIEHOUHBIX MOpyneit — $1,37 Br.

2001 2002 2003 2004 2005

Fig. 3.

Solarbuzz Retail Module Price Index, Dec 2001-June 2011
(Re-based Oct 2010), $ or EUR per watt peak

(source: Solarbuzz, 2011)
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2006 2007 2008 2009

2010 2011

Puc. 3.

Mupekce Solarbuzz cToMMOCTM CONHEYHbIX Mogynen

B 2001-2011 rr., gonn. uim espo/BT NMKOBOM MOLLHOCTM
(ncTouHmK: Solarbuzz, 2011 rop)



According to an optimistic scenario by EPIA, the
sales of solar modules in 2015 will amount to 43.9
GW, while the total fund will reach 195.9 GW at
the end of the year. The moderate estimate pro-
vides for 23.9 GW and 131.3 GW respectively.

State programs will contribute to PV market de-
velopment. For example, Germany has set the goal
to reach the level of 51.8 GW of installed capacity
by 2020, Spain — 8.4 GW, China — 5.0 GW by
2015, India — 22.0 GW by 2022.

In 2015 the market growth rate will amount to
43.9%, demonstrating significant market potential
and investment attractiveness.

Table 1. National goals
of global photovoltaics market players

CornmacHo ontumucrtudeckoMmy nporsosy EPIA,
00beM IIPOfIa’K COMHEYHBIX Mofyeil B 2015 rogy
cocraBut 43,9 BT, a 06uuit houp Ha KOHell rofa
— 195,9I'Br. basossiit cieHapuit gaet 23,9IBr n
131,3T'BT cOOTBETCTBEHHO.

Paspuruio pbIHKa (POTOBOIBTANKY OYAYT CIIO-
coOCTBOBATH TOCYAAPCTBEHHBIE IPOrpaMMbl. Tax,
B [epMaHNy nocrapsieHa Lje/ib JOCTUYDb YPOBHSA

B 51,8 I'BT ycTaHOB/IEHHBIX MOIHOCTEN K 2020
rony, B Vicmanun — 8,4I'BT, B Kurae — 5,0 Bt
2015 romy, B Minpuu — 22,0I'Bt k 2022 rogpy.

Taxum o6pasom, jaxke Ipy CpaBHeHUU ¢ 6a30-
BBIM IIPOTHO30M, IIPUPOCT PbIHKA IO CPAaBHEHNUIO
¢ pexoppubM 2010 romom B 2015 rogy cocTaBuT
43,9%, 4TO CBUIETENBCTBYET O 3HAUYNUTETBHOM
IIOTEHIMaJjIe PbIHKA U €T0 MHBEeCTULIMOHHO IIpK-
B/IEKATETbHOCTI.

Ta6nuua 1. HanyonanpHble ey crpal
B oOnmactu poToBoNBTAUKU

(source: EPIA, 2011) (mcrounuk: EPIA, 2011 rox)
Country / CtpaHa Year / Top GW /Bt
Germany / [epmaHua 2020 51.8
Italy / Uranua 2020 8.0
Czech Republic / Yexua 2020 1.7
France / OpaHuun 2020 49
Spain / Vicnauusa 2020 8.4
United Kingdom / Bennkobputanus 2020 2.7
China / Kurait 2015 5.0
India / Unaua 2022 22.0

Sarnia PV power plant

World's largest photovoltaic power plant:
Ontario, Canada

constructed in 2009-2010,

power 97 MW.

KpynHenwwan B Mype cTaHumA
(OnTapuo, KaHapa)
noctpoeHa B 2009-2010rr,
MoLUHocTb 97 MW.
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Moderate scenario ba3oBbIi NporHo3 M1POBOro PbiHKA
of PV market development through 2015, GW CconHeyHbIx Mopynen B 2011-2015 rr.
(source: EPIA, 2011) (ncTounmk: EPIA, 2011 rop)
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Policy-driven scenario
of PV development through 2015, GW
(source: EPIA, 2011)
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ONTUMUCTUYECKUI NPOrHO3 M POBOTO PbIHKA
conHeyHbIx Mogynei B 2011-2015 rr.
(1cTounmk: EPIA, 2011 rop)



2. Russia
1. Legislation

Russian legislation is currently placed in a rather
contradictory position. At one point, the Govern-
ment Decree No.1-p of January 8, 2009 set the
target indicators for RES-based electricity genera-
tion, which amounted to 1.5% of total electric-
ity generation in 2010, and will reach 2.5% in
2015 and 4.5% in 2020. On the other hand, these
targets cannot be achieved due to the lack of legal
basis and government incentives. As a result, a
current share in electricity production is only
0.5%.

Significant steps to “legalize” RES and solar en-
ergy production were taken at the end of 2010:

o The Decree of the Government of the Rus-
sian Federation No.850 of October 20, 2010
“On approval of the criteria for granting of
subsidies from the federal budget to compen-
sate the cost of technological connection of gen-
eration facilities with an installed generating
capacity of not more than 25 MW, considered
qualified facilities that operate on the basis of
the use of renewable energy sources, to persons
owing such objects beneficially or on other legal
grounds” defined the criteria for compensa-
tion for technological connection of facilities
operating with the use of RES with capacity of
no more than 25 MW;

o  The Federal Law No0.401-FZ of December
28, 2010 “On Amendments to the Federal
Law “On Electric Power Industry” and several
legislative acts of the Russian Federation”
established the basis for RES-produced electric-
ity disposal on the wholesale market under
long-term sales contracts and power supply
contracts at fixed prices.

Currently the regulatory documents governing
the mechanisms of technological connection of
RES to the general network and FIT detection
remain undeveloped. Other methods of market
growth stimulation, including tax befits for solar
energy equipment manufacturers, system in-
stallers, and industrial solar station developers,
accelerated capital allowance for market players
and credit arrangements are not yet considered.
Moreover, the Federal Law No.401-FZ actually
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2. Poccus
1. 3aKkoHoaTenbCTBO

B poccniickoM 3aKOHOZIaTe/IbCTBE B HACTOsALLEe
BpeMs CJIOKIIACh IPOTUBOpednBas curyauus. C
OfHOI cTOpoHbI, [locTanoBnenneM IIpaBuTenn-
ctBa Nel-p or 8 suBapsa 2009 roga ycTaHOBIEHBI
1je/IeBble TIOKa3aTe/Iyl BBIPabOTKN 3/IeKTPOIHEP-
ruu Ha ocHoBe BVO: B 2010 rogy — 1,5% o61meit
aneKkTporenepanuy, s 2015 rogy — 2,5%, B 2020
rony — 4,5%. C #pyroit CTOPOHBI, JOCTIKEHNE
1LIeJIEBBIX ITOKa3aTesell He IPEACTaBIAeTCA BO3-
MO>XHBIM B CBAA3M C OTCYTCTBMEM 3aKOHOJIATe/Ib-
HOJI 6a3bI 1 TOCYAAPCTBEHHBIX MEP CTUMYIUPO-
BaHM:A. Kak pesy/nbraT, Ha HACTOAIINIT MOMEHT
OIS BBIPAOOTKI 97IEKTPOIHEPTUYU COCTABIISIET
Bcero 0,5%.

3HauymMble mary K “nerammsanun’ BV u con-
HEYHOII SHEPTeTHKI B YACTHOCTY ObIIV IPeIIpu-
HATHI B KoHIIe 2010 ropa:

o Ilocranosnenue IlpaBurenscrtBa P® ot
20.10.2010 Ne850 “O6 ymeepaucoeruu kpume-
pues 075t npedocmasneHus u3 PedepanvHozo
6100xema cybcuuil 8 nopsioke KOMneHcayuu
CTNOUMOCIU MEXHON0UHECK020 NPUCOeOU-
HeHUST 2eHePUPYIouUx 00veKmo6 ¢ YCrmaHos-
JIeHHOUI 2eHepUpyousell MOULHOCMbIO0 He 6oTlee
25 MBm, npusHaHHvix K8anuuuuposarHHvimu
06veKmamul, PyHKUUOHUPYIOUUMU HA OCHOBE
UCNONb3068AHUS B0300HOB/ISEMbIX UCHOUHUKOB
aHepaUU, TUUAM, KOMOPLIM MaKue 00veKmbl
NpUHAOIeHam Ha npase cOOCNEEHHOCIU UMY
HA UHOM 3GKOHHOM OCHOBAHUL ™ OIPEeHeIIIT
KPUTEPUU KOMIIEHCALINY 32 TEXHOIOTHYECKOE
npucoenHeHne 00bEKTOB, paboTaIMX Ha
B9 momjHoCThIO He 60omee 25 MBT;

o  DepepanbHbli 3akoH PO ot 28 exabpa
2010 roga Ne401-®3 “O sHeceHuu usmeHeHuil
8 DedepanvHoiii 3akon “O0 anekmposnepee-
muxe” u omoesnvHole 3aK0HOOAMenvHble AKMblL
Poccutickoii @edeparuus” 3a7I0KNT OCHOBBL
MeXaHM3Ma PeaTn3al[Uy SNeKTPOIHEPTHUL,
BbIpaboTaHHOIT Ha B/, Ha ONITOBOM pbIHKe
TI0 TO/ITOCPOYHBIM JIOTOBOPAM KYIIIN-TIPO-
IKaM 1 JOTOBOPAM ITOCTABKI MOIHOCTH IO
(bUKCHPOBAHHBIM I[eHAM.



eliminates the opportunity for private solar station
owners to sell electricity to the general network
and thus significantly limits the market.

Currently the conditions for financial support of
“green” power generation in the country cannot be
considered favorable. With an outstanding level of
oil prices ($90-100 per barrel) the Russian budget
deficit will amount to 0.5-1% in 2011 and 1-2%

in 2012. The reason for the budget to deficit is its
social orientation on the threshold of State Duma
elections in 2011 and presidential elections of
2012, as well as high defense outlays.

2. Polysilicon

Production of polysilicon (per year)
[pov3BOACTBO NOMMKPEMHUA (B rofl)

©¢
CCCP
1980s

Global consumption,
MupoBoe notpebnexue

10% USSR / CCCP
(2,5% Russia / Poccun)

1000

tn/ ToHH

economic crisis of the 90s

production stopped. X
KpU3uc 3KoHOMUKM 90-x rogos
NPOU3BOACTBO OCTAHOBIIEHO

1990s

2007
2008

The investment interest revived ( )
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2010

Polycrystalline silicon plant in Zheleznogorsk
“3aBop NOAMKPUCTaNANYECKOro KpeMHUA"
B *enesHoropcke

capacity / MoLLHOCTb extension / paclumpenue

200 ) (7 200)

tn/ ToHH tn / TOHH

In the late 80s the USSR produced about a thou-
sand tons of polysilicon a year covering 10% of
global consumption.
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Ha ceropnsanHmit neHb ocTaoTcs Hepaspabo-
TaHHBIMYM HOPMaTMBHbIE JOKYMEHTDI, PEITTAMEH-
TUPYIOIMe MeXaHU3M IpucoeguHenns BVO k
ob1elt ceTy 1 MeXaHU3MbI onpenenenys FIT.
IToka He paccMaTpuUBaIOTCA APYyTHE BUJbI CTHU-
MyIMPOBAHMA OTPAC/IN: HAJIOTOBbIE IbIOTHI JJ1A
IIPOU3BOANTEIEI 000PYLOBAHNS COMTHETHON
SHEPTeTUKY, MHCTA/TIATOPOB CUCTEM U JIEBETIO-
IIepOB TPOMBIIIJIEHHBIX COMTHEYHBIX CTAHIINIA;
YCKOp€HHas aMOPTHU3alysA aKTUBOB YYaCTHUKOB
PBIHKA; IPEIOCTABJIEHNE KPEUTOB UM Kpe-
IOUTHBIX TapaHTuii. bonee toro, sakon Ne401-03
(baxTU4IecKy UCKII0YaeT BO3MOXHOCTD IPOJaKI
B CETb 9/IEKTPOIHEPTUY BJIaJIe/IbIIaMM YaCTHBIX
COJIHEYHBIX CTAHLMIA, UTO ABJIAETCA 3HAYUMBIM
OTpaHNY€HMEM PBIHKA.

B Hacrosee BpeMs YCIOBUA 11t GMHAHCOBOI
HOJIEP)KKY “3€/IeHOI” TeHepaly B CTpaHe He
SIB/ISIIOTCS Hayydinmi. [1py BbIjaromemMcst
ypoBHe IjeH Ha HepTb — $90-100 3a 6appenn

— pedunnt 6r0mxera PO B 2011 rogy cocraBut
0,5-1%, a 8 2012 rogy — 1-2%. ITpuunna fedu-
1uTa OIIKeTa — €ro ColyanbHasi OPMEeHTALS B
npennsepun Bei6opos B focygapcrsenHyo Jymy
2011 ropa u IIpesnuneHTcKux Boibopos 2012 roga
U BBICOKIIE 3aTPaThl Ha 0O0POHY.

2. NonnKpeMHun

B xonue 80-x rogos npouutoro seka B CCCP
IPOU3BOAMIOCH NOPAMKA 1 ThIC. TOHH MONMUKPEM-
HIA B TOJ, YTO COOTBETCTBOBaIO 10% MupoBoro
norpe6nenus. Ha Teppuropuu Poccyu Boimycka-
0Chb 25% yKa3aHHOTO 00'beMa, OTHAKO KPMU3MC
5KOHOMUKM 90-X rOfIOB 3aCTaBMUII IBA BBIITYCKa-
IOIMX 3aBOJA IPEKPATUTh BbImycK. B 2003 romy
ObIIO OCTAHOBJICHO MOC/IEHEeEe IIPOU3BOACTBO Ha
I[TXM3.

VHBECTMLIMOHHBIN MHTEPEC K OTPAC/IN MO/IN -
KpeMHIUs B0o300HOBWICA B 2007-2008 IT., KOrza
Ha MUPOBOM PBIHKE CTaJI O4eBIICH ero JedULINT,
BBI3BAHHBII POCTOM PbIHKA (POTOBO/IbTANKI. B
TOT IIepuof, 6bUI0 IpenokeHo 6onee 10 mpo-
€KTOB pa3MeIleHNs IPOU3BOJICTB Ha TEPPUTOPUM
Poccuu momiHOCTBIO OT 2 10 5 THIC. TOHH B rofi. B
TA/IbHENIIEM 13-3a BOSMOXXHOTO KpU31ca Iepe-
IPOU3BOACTBA IIOIMKPEMHIUSA B MUPe U IPoOIeM
¢ obecrieyeH1eM KOHKYPEHTHOJ IIeHbI Ha POC-
CMIICKVX 3aBOJIaX IpY O/IarONPUATHOM YPOBHE
PEHTa0e/IbHOCTY IHUIIMATOPBI OXJIaJie/IU K TAaKUM
IIPOEKTAM.



25% of this amount was produced in the terri-
tory of Russia, but the economic crisis of the 90s
forced two plants to suspend production. In 2003
PCMBP, the last polysilicon producing facility also
closed down operations.

The investment interest in the polysilicon indus-
try was revived in 2007-2008, when the deficit
in the world market caused by the photovoltaic
market growth became evident. At that time more
than 10 projects of establishing production in
Russia with capacity ranging from 2 to 5 tons per
year were suggested. However due to a possibil-
ity of crisis caused by global overproduction of
polysilicon and inability of Russian plants to set
competitive prices while having a favorable level
of profitability, the investors eventually lost their
interest in such projects.

There is one operating polysilicon production
facility in the territory of Russia at the moment,
plant of NITOL (Moscow) in Usolye-Sibirskoye,
the Irkutsk region. The estimated capacity of the
plant is 3,800 tons of polysilicon per year, the
actual output in 2010 amounted to 159 tons. In
2010 all produced polysilicon was exported at the
average contract price of $60 per kg. The plant is
currently being renovated in order to increase the
capacity to 5,000 tons.

The funding of the project was carried out in
several stages:

e in 2007-2008 the total amount of investments
in the project amounted to $400 mln;

e in 2009 RUR?7.5 bln ($265.2 mIn) was granted
by Rosnano (the state investment fund that
implements policies for nanotech industry
development) in the form of suretyship and
long-term loan in 2009;

e in 2010, $100 mln was granted by EABR in
the form of long-term loan;

e in 2010, along term loan of $200 mln was
granted by Sberbank.

Polycrystalline silicon plant in Zheleznogorsk,
Krasnoyarsky Krai is the second pilot plant in
Russia. The history of this project within Gorno-
Khimichesky Kombinat Federal State Unitary
Enterprise started more than 10 years ago.
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the plant of NITOL in Usolye-Sibirskoye, Irkutsk region.
N I T D L 3asog K “HUTOJ1" B Yconbe-CrbupckoM MpkyTcKoii obnactu

capacity / MowHocte 2010 production / nponssepero B 20101

3800 159 $60/kg

tn/ TOHH tn/ToHH average price / cpefHAA LieHa

capacity extension / paclumpeHue Npou3BoaCTBa

Ha manupnit moMmeHnT B Poccumt HaxXoguTCs OgHO
TeiicTByIOllee IPOM3BOACTBO IIOIMKPEMHN

— 3asop 'K “HUTOJI” (Mocksa) B Yconbe-
Cubupckom Vpkyrckoit obmactu. [TpoexTHas
MOIITHOCTD IpeanpuATuA cocrapuAeT 3800 TOHH
IIOJIMKPEMHA B TOJI, PEaIbHbIN BBITYCcK B 2010
rogy —159 Tonn. B 2010 rogy Bech nponsseieH-
HBII ITONIMKPEMHUIT ObIT HATIPaB/IeH Ha SKCIIOPT
10 CPEeJHEKOHTPaKTHOI IjeHe — $60 3akr. B Ha-
cTosAlLlee BpeMs BefleTCs MOJepHU3aLNA C Le/IbIO
pacmmpenus 1o 5000 ToHH.

dyHaHCHPOBaHMe IPOEKTa OBUIO OCYILIECTBICHO
B HECKOJIPKO PAayH[OB:

e B 2007-2008 IT. cyMMapHbI€ NHBECTULIAN
B ITPOEKT cocTaBy $400 MIH.;

o B2009 ronpy 7,5mpp pyo. ($265,2 MyH)
B (hOpMe [TOPYIUTEeIbCTBA ¥ JOTOCPOYHOTO
3aitma B 2009 ropy npegocrasuio “Pocxano”
(rocymapCTBEHHBIIT MHBECTUIVIOHHBIN GOH,
peaM3yIoLyit MOMUTHUKY 110 Pa3BUTHIO Ha-
HOMHJYCTPUI);

o B 2010 romy $100 M/TH B BIfie JONTOCPOIHOTO
3aiima npegocrasui EABP;

e B 2010 romy BOMroCpOYHBIN 3aiIM Ha
$200 mnu npenoctaBun “Coepbank’™



Zheleznogorsk
HenesHoropck

Polycrystalline silicon plant in Zheleznogorsk, Krasnoyarsky Krai
“3aBof| NONMKPUCTANAMYECKOr0 KpeMHUA" B HenesHoropcke

capacity / MoLLHoCTb  capacity extension / paciuvpeHyvie Npou3BoaCcTBa

200

tn/ TOHH

RUR3.3bln ($116.5mlIn) have been invested in the
construction of the plant since mid-90s, the result
being the launch of a pilot polysilicon production
line with the capacity of 200 tons per year in 2008.
In 2010, 100% of plant shares were purchased by
GK Konti for RUR4bln ($141.2 mln).

According to the statements of the new owner,
additional investments in the development

of production in the volume of RUR9-15bln
($317.7-529.5 mln) were planned. They would al-
low to increase the output up to 7.2 thousand tons
of polysilicon per year.

The implementation of projects of two major in-
dustrial groups Renova in Novocheboksarsk (the
Republic of Chuvashia) and Bazel of Abakan (the
Republic of Khakassia) was accordingly delayed
and suspended. The overcapacity in the global
polysilicon market casts a great doubt on the feasi-
bility of these projects.

3. Ingots, wafers, solar cells, modules

There is a differentiation clearly visible in the
chain of subsequent redistribution of polysilicon
production in Russia.

The first group of market players is comprised
of industrial companies operating on the market
since 80-90s. These companies have relied on a
solid base and research capabilities of the Soviet
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Bropoe omnpiTHOe ponsBofacTBO B Poccun— “3a-
BOJI, [TOIMKPUCTA/UINYECKOro KpeMHus: B JKe-
ne3HOTOpcKe. VICTOPHS 5TOro MpoeKTa B paMKax
rocygapcrBernoit kommanuu OI'YIT “Topxo-
XMMUYeCKMit KoMOMHaT” HacunuThiBaeT 6oyee 10
7eT. B crponTenbcTBo 3aBofa ¢ cepenuHbl 90-x
rofoB 66110 BIIOXKEHO 3,3 Miipz py6. ($116,5 MiH),
OJHAKO Pe3yabTaTOM CTasl 3amyck B 2008 romy
IVJIOTHOJ TMHUY IIPOM3BOACTBA IOIMKPEMHIS
Mo1HOCTbI0 200 ToHH/TOf. B 2010 romy 100%
axumit 3aBoga 6b1m BbIKyIUIeHbl ['K “KonTn” 3a
4 mpz py6. ($141,2 mH). CornacHo 3asBICHUAM
HOBOT'O COOCTBEHHMKA B Pa3BUTIE IIPOU3BOJI-
CTBA IVIAHNPOBAJIOCH BIOXKUTD JOIOTHUTETLHO
9-15Mmapp py6. ($317,7-529,5 MJIH), 4TO ITO3BO-
7710 6Bl PACUIPUTD BBIIYCK /10 7,2 THIC. TOHH
HO/TMKPEMHYS B TOJI.

Peanysanys mpoeKToB KPYIHBIX IPOMBIIIICH-
HbIX rpynn “Penosa” 8 HoBoue6okcapcke Pecrry-
6muky Yysamus u “baszan” B Abakane Peciry-
6rmka Xakacus 6bl1a COOTBETCTBEHHO OT/IOXKEHA
U IpUOCTaHOB/IeHA. Ilepen36bITOK MOLIHOCTEN
HOJIVIKPEMHSI Ha MUPOBOM PBbIHKE CTaBUT IO
COMHEHUe 11e71eCO06Pa3HOCTD peann3aIy JaH-
HbIX IIPOEKTOB.

3. Cnutkm, nnactuubl, O30, Mogynu

B 1erouke mocienyolero mnepesesna mommKpeM-
Hus B Poccun Habmofaercs ordyernusas gudde-
PeHIMALISL.

IlepByio rpynmny y4acTHUKOB PbIH-

Ka COCTaBJIAIOT IPOM3BO/ICTBEHHDIE
KOMITaHMH, PabOTaIoIIe 8 PhIHKE C
80-90x rofioB IpOIIIOro BeKa. T
KOMIIaH!IY, BO MHOTOM, B CBOEII fies-
TeTbHOCTY ONMPANNUCh Ha CONMUTHYIO
6a3y 1 Hay4HBIII IOTEHIIMAJI COBET-
CKOJ1 IOJTyIIPOBOJAHMKOBOI IIPOMBIIII-
nenHocTu. ITocne sakppITusA nocnen-
HEro NPOM3BOJCTBA IONMNKPEMHNA

Ha OAO “TIXM3” B 2003 rozy u 10
2009 ropa sTM KOMIIAaHMM Ha MMPOBOM
PBbIHKe UTI'PaJyl POJIb IIepepaboTINKOB
KPEMHIEBBIX OTXO/I0B (KPEeMHIEBOTO
CKpama) B MOHOKPEMHMII 11 T/IaCTVHBI;
pexxe — B OII n mopgynu. Bsaumo-
TeVCTBYE OCYIECTBANOCH IO TOJI-
JIMHTOBOI CXEME, T. €. UHOCTPAHHBIN
IOCTaBIIMK CKpala BbIKyIaa KOHeY-
HYIO IPOAYKIHIO.
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Foreign trade with pure silicon in Russia
in 2008-2010, ton
(source: IAA Cleandex, 2011)

semiconductor industry in many ways. After the
last polysilicon production at PCMP OAO was
closed in 2003 all the way to 2009 these companies
were playing the role of converters, which pro-
cessed silicon waste (scrap silicon) into monosili-
con and wafers and sometimes into solar cells and
modules. The interaction was carried out with the
help of a tolling scheme, i.e. the foreign supplier of
scrap was purchasing the final product.

At the time of polysilicon shortage in the global
market the profitability of these companies was

at its highest point allowing some of them to
increase production capacity. With a reduction of
cost of polysilicon in the global market the need
in the tolling scheme has significantly reduced,
leading to financial difficulties of processors. This
was followed by the reduction of imported waste
amount and monosilicon ingots and wafers export
in 2009-2010. Today domestic producers use only
old connections in Europe, no tolling scheme
involving new customers is expected.

Today Russian companies mainly produce and
export monosilicon and multisilicon ingots and
wafers. The main waste importer and exporter in
this sector is PCMP OAO. However in 2010 its
import ratio in volume terms decreased from
77% in 2008 to 43%. Among large importers of
2010 were also Helios-Resource OO0 (26%) and

cleandex Russiaand Ukraine PV market report 2011

2009 2010

mc-Si, m-Si export
3KCMOpT MOHOKPEMHMA, MYNIbTUKPEMHUA

Pic 6.

BHeLUHAA ToproBnA KpeMHUeBOW NpogyKumen B Poccun
B 2008-2010 rr., TOHH

(uctounmk: MAA Cleandex, 2011)

B MoMeHT fgedunuTa MOMMKpEMHNA HA MYPOBOM
PBbIHKe peHTabe/IbHOCTDb TaKMX KOMITAaHWIT OblTa
MaKCUMAJIbHOI, YTO TIO3BO/II/IO HEKOTOPBIM U3
HUX HapaCTUTb MIPOU3BOICTBEHHbBIE MOIHOCTI.
Co cHIDKEHMEM CTOMMOCTY MOMKPEMHISA Ha
MMPOBBIX PBIHKAX HOTPEOHOCTD B TOJUIMHIOBOII
cxeMe 3aMeTHO YMEHBIIVJIACh, YTO IIPUBETIO K (u-
HAHCOBBIM 3aTPYJHEHIAM IIepepadoTUNKOB. ITO
BBIPA3M/IOCh B COKPAIeHUY 00'beMOB MMIIOPTa
OTXOJJOB ¥ 9KCIIOPTAa MOHOKPEMHIA B CIUTKAX

u mnactuHax B 2009-2010 rr. CeropHs y orede-
CTBEHHBIX IPOU3BOJIUTENIEN OCTAIUCH TONBKO
npeXxHue cBAsu B EBporie; mpy 3TOM HOBBIX 3a-
Ka3YMKOB TOJIJIMHTOBOJN CXEMbI HE OXKI/IAeTCA.

Ha cerognamnmit jeHb pOCCUIICKIE TIPENIPU-
ATNA B OCHOBHOM IIPOM3BOIAT ¥ SKCIOPTUPYIOT
MOHOKPEMHMII ¥ MY/IbTUKPEMHUII B CTUTKAX 1
IJIaCTMHAX. [TaBHBIM NMIIOPTEPOM OTXOZOB I
9KCIIOPTEPOM B 3TOM cerMenTe Asngercsa OAO
“ITXM3”. BmecTe ¢ TeM 07151 KOMITAHUY B IMIIOP-
Te B HATypa/JIbHOM BbIPayKeHINN COKPATUIACh C
77% B 2008 ropy 110 43% B 2010 ropy.Kpynupimu
ummoprepamu B 2010 rogy raxke 6sum OO0
“Tenno-Pecypc” (26%) u 3AO “Amexc-Tpein”
(11%); ocHOBHBIE 3KcOpTephl B 2010 rogy —
OAOQ “TIXM3” (37% B HaTypalIbHOM BbIpaXke-
Hun), OO0 “Tenno-Pecypc” (34%).



A

43%
PCMP 0AQ
0AO “MXM3”

Amex-Trade ZAO (11%), the major exporters in
2010 were PCMP OAO (37% in volume terms),
Helio-Resource OO0 (34%).

Production of solar cells and modules by the first
group of enterprises have decreased in recent
years, because manufacturers of modules mainly
use imported solar cells. The volume of solar cells
imported in 2010 amounted to $1.2mln, 26% of
which belonged to RZMKP, 15% to Monokristall
(Stavropol, purchase of semi-finished products for
testing metallizated pastes), and 14% to Telecom-
STV.

The volume of space industry products import
was more impressive and amounting to $22.5mln,
including $9.7 mln imported by manufacturer of
satellites “Information Satellite Systems” Reshet-
nev Company” OAO (of Zheleznogorsk, Krasno-
yarsk Krai). Saturn OAO and NPP Kvant OAO are
also involved in the development of space systems.

The observable export of solar cells and modules
in 2010 was insignificant and amounted to only
$1.3 mln. More than half of supplies were carried
out by Telecom-STV ZAO (51%), the second place
took Solnechny Veter OOO (29%). Most of the
solar cells and modules are exported by Russian
companies to EU countries, mainly Germany.

Boimyck @311 1 Mopgyneit Ha mpeanpuATUAX
HepBOIi TPYIIIIBI B IOC/IEAHIIE TOIbI COKpAIaeTcs,
a IIPOM3BONUTENV MOZY/IEl VICIONb3YIOT IPEUMY-
mectBeHHO nMnopTHble PIII. Vimnopr O3I1 B
2010 roxy coctaBuit $1,2 M/TH, 13 KOTOPBIX 26%
npuitock Ha “P3MKIT, 15% — na “MoHoKpu-
crar” (CTaBpOIO/Ib, 3aKyIIKa IOMy(paOdpuKaTOB
OIS TECTMPOBAHMS MeTa/UIN3AIIOHHBIX I1acT),
14% — na “Tenexom-CTB”

O6beM MMIIOpTa IPOXYKINY KOCMIYIECKOTO
Ha3Ha4YeHMs SAB/IACTCS 00JIiee BHYLINTE/IbHbI-

My — $22,5 My1H, B TOM 4uciie $9,7 MIH BBe3
npoussoputens crryTHukos — OAO “VICC um.
M.®.Pemernea” (KpacHospckmit kpait, JKernes-
HOTOpPCK). Pa3paboTKOI KOCMUYECKUX CUCTEM
Taioke 3aHnMaloTcsa kommnanuy OAO “Carypr”
HIIIT “KBanT”.

Bupumbit sakcnopt OII1 1 Mopyelt Takxe ABIA-
eTCs He3HauUTeIbHbIM — Bcero $1,3 miH B 2010
rony. bosiee Io/OBMHBI TOCTAaBOK IIPUIIIOCH Ha
3A0 “Tenexom-CTB” (51%), BTOpOI KOMITaHMel
1o o6pemy noctaBok 6pu1a OO0 “ConHevHbIit
Betep” (29%). OcHoBHoIT 06beM PIIT u Mopy-
JIeii IOCTAB/IAETCSA POCCUIICKMMY KOMITAHUAMMY B
crpanbl EC, npenmyiectseHHO B [epMmanuio.

2010 Import / Umnoprt

Solar cells
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26% 11% 26%  15%
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51%
Telecom-STV ZAO
3A0 “Tenekom-CTB”

29%
Solnechny Veter 000
000 “ConHeyHbIn BeTep”



Table 2. Active russian producers
of monosilicon ingots, wafers,
solar cells and solar modules
(source: IAA Cleandex, 2011)

Ta6muia 2. [leiicTByIOmLINE POCCUIICKIE
NMPON3BOJCTBAa MOHOKPEMHU:A, NTACTHH,
DOIII u Mopmyneit

(mcrounmk: MIAA Cleandex, 2011 ropx)

Company Region

Year capacity, MW / logoBas MoLLHocTb, MBT

i KomnaHua i Pervon Ingots Wafers Solar cells Solar
: : (Comtkm i Mnactuksl O3 - modules
A : : : i Mogynu
PCMP 0AO* Moscow oblast, Podolsk .\ 1 .
0AQ “MXM3™* MockoBcKasn 0651., [Mogonbek
Helios Resource 000 Moscow oblast, Mytishchi . 100
000 “Tenvo-Pecypc” MocKoBckas 0671, MbITULLM
NIl NPq Luch, the federal state unitary Moscow oblast, Podolsk
enterprise MockoBcKas 0611., Mogonbek ¥ ¥
Oryn “HAW HNO “Nyy” o 1o
NB Technology 000 Moscow oblast, Rechizy .
000 “Hb TexHonoruna" MocKoBcKas 0671., n. Peunupl
Zavod Kristall 000 Rostov oblast .
000 “3aBop Kpuctann” PoctoBckas 06n., TaraHpor
Amex-Trade, ZAO Moscow 10
3A0 “Amekc-Tpeng” MockBa
Telecom-STV, ZAO** Moscow 15 5
3A0 “Tenexom CTB™* Mocksa '
NPP Kvant, 0AO Moscow N 5
0AOQ HIM “KeaHt” MockBga
OKB Zavoda Krasnoye Znamya, ZAO* Ryazan . 24
3A0 “OKb 3aBoga “KpacHoe 3Hama™ PazaHb '
Solnechniy Veter, 000 Krasnodar 5 5
000 “ConHeuHbli BeTep” KpacHonap
Saturn, 0AO Krasnodar .
0AQ “CatypH” KpacHopap
RZMKP, 0AQ Ryazan 1
0AQ “P3MKN” PazaHb
BTCP, 0AO Tula oblast, Bogorodizk 12
0AO B3TXA Tynbckas 0611., boropoamuk

* — pasnuunvle cmaduu 6aHKpomcmaed;
* — bankruptcy ;

The second group of market players is represented
by companies established in 2008-2011 with a
participation of Rosnano . Their distinctive fea-
ture is a high level of funding, and large produc-
tion capacity, which allows investors to rely on the
competitiveness of the products on the market.
The following table represents promising projects
in the photovoltaics industry.

c%e andex Russia and Ukraine PV market report 2011

** — npoussodcmeo DPIII 6vino 3axpuimo 6 2009 200y.
** — solar cell production was closed in 2009.

Bropyro rpyImiy y4acTHUKOB PbIHKA COCTABISIOT
KOMITIAHIH, CO3/jaHHble py yuactun “PocHano”
B 2008-2011 rr. VIX 0CO6EHHOCTD 3aK/II0YAETCSA B
BBICOKMX 00'beMax GprHAHCUPOBAHMS, OOJIBIION
[IPOU3BOJICTBEHHO MOIIIHOCTH, YTO [TO3BOJISET
MHBECTOPaM HaJIesIThCsl HA KOHKYPEHTOCIIOC00-
HOCTb IPOAYKLNMY Ha MUPOBOM pbiHKe. [lepcriex-
TYBHBIE IIPOEKTHI B 00/1acTU (POTOBOIBTANKI
IIpe/iCTaB/IEHbI B C/IEAYIOLelT Tabun1ie.



Table 3. Perspective Russian production sites
of monosilicon ingots, wafers,
solar cells and solar modules

(source: IAA Cleandex, 2011)

Ta6nuua 3. IlepcneKTHBHbIE POCCUIICKUE
NpOU3BOJCTBA MOHOKPEMHMIA,

nnacTul, ®III u mopynei

(mcrounmk: MMAA Cleandex)

Year capacity, MW / [ogoBan
: MoLLHOCTb, MBT

Comment

Company KomnaHnua Region : X X X
Z : Pernon iIngots : Wafers  : Solar : Solar : KoMMeHTapuu
: S Cutk : Mnactursl © cells § modules
: : o311 Mopynu
Irkutsk oblast,
Nitol Usolye-Sibirskoe i 2013
“HUTON” MpKyTcKan obr., 2013 rog
Yconbe-Cubupckoe
Amex-Trade ZAO Moscow . . 2020 capacity expansion
3A0 “Amexc-Tpeitn”  Mocksa 2020 rog; paclumpeHue NPOM3BOLCTBA
Hevel 000, . .
Chuvash Republic, 2011; investment RUR20.1bln ($711.1 mln);
Renova, . - .
Novocheboksarsk micromorphous silicon thin-film solar cell
Rosnano 0AO
000 “Xegen” Hysaluckan Pecr., + 130 2011 rog; o6wan croumocts 20,1 Mapa py6.
“PeHoBa’ ' Hosouebokcapck ($ 711,1 MIH); TOHKME MAIEHKN MAKPOMOPGHOrO
o KpeMHMA
0AQ “PocHaHo
Solnechniy Veter 000, )
Rosnano OAO 2012; investment RUR2.5 bln
Koni ' K dar Krai ($88.4 mln); high-efficiency double-layered
onti rasnodar Krai solar cells
000 “ConHeyHbIn KpacHopapckuii + 120
Betep” Kpaif 2012 rop; obLan cToMMOCTb
. , 2,5 Mnpg py6. ($ 88,4 MnH); nBycTOpoHHMe O3
0AQ “PocHaHo”,
. . ¢ ysennyenHbiM KM/
KoHtn
ValeyPearls Holgings
Sunny stream 000, 2012; investment RUR5.7 bln
Rosnano 0AO, st Krai ($ 201.6 mln); multijunction solar cell with
IPTI, avropot fral concentrators
. CraBpononbCcKum + 85
ValeyPearls Holgings wpait 2012 rop; obLuas cToumocTb 5,7 Mapg, py6. ($
“ConHeyHbIN NoToK”, P 201,6 MNH); KacKaaHbIE COMTHEYHbIE 3JIEMEHTHI,
“PocHaHo”, KOHLIEHTPATOPHbIE YCTaHOBKM
OTU um. Modde,
2011 — solar modules
(including 5 MW thin-film)
Telecom-STV ZAO Moscow 25 15 2012-2013 — solar cells
3A0 “Tenekom-CTB” MockBa 2011 rog — Mogynu

(B T.4. 5 MBT TOHKOMNIEHOYHBIE)
2012-2013 rr. — O30

In addition to the listed projects, Rosnano fi-
nanced a new production facility of solar batteries
for spacecrafts based on solar cells made of gal-
lium arsenide together with NPP Kvant OAO

c?e andex Russia and Ukraine PV market report 2011

IToMMMO TepedncieHHbIX MPOeKToB, “PocHano”
copuHaHCHPYeT HOBOE IIPOM3BOJICTBO COMHEY-
HBIX 6araperi [y KOCMIYeCKUX allapaToB Ha
ocHoBe OIII 13 apceHnga rajus COBMECTHO



(the base enterprise) and “Information Satellite
Systems” Reshetnev Company”, OAO. Investments
of all participants in the new production will
amount to RUR600mln ($21.2 mln).

One of the four projects, which involves Rosnano
is the closest to completion. This plant constructed
together with Renova is to be put into operation
before the end of 2011. The commissioning dates
for other facilities are yet to be determined.

It is significant that none of the major projects list
Russia as the major or at least a significant area of
product marketing.

Russia carries out research in the field of sec-

ond and third-generation solar cells production,
however they are currently at a very early stage of
R&D. In relation to third-generation solar cells it
corresponds to the international level.

4. Installations

The peculiarity of solar radiation distribution
on the territory of the Russian Federation lies in
the fact that economically prosperous regions
of European Russia have very low insolation of
3-3.5kW-h/m? per day.

c%e andex Russia and Ukraine PV market report 2011

¢ HIIIT “KBaut” (6a30BO€ mpennpusiTue)

n “VICC um. akagemuka M.®. Pemernesa”.
VHBeCcTHUIMM BCEX YIACTHUKOB B HOBOE IIPOM3-
BOZCTBO cocTaBAT 600 MH py6. ($21,2 MyH).

/I3 yeTpIpex mpoekToB ¢ yyactueM “‘PocHano”
O/MM3KMM K peannsanny sBseTCs] COBMECTHBDII
3aBOJ ¢ KoMmaHueit “PeHoBa”, KOTOPBIIT I/IAHU-
PYeTcst KO BBOAY B 9KCIUTyaTaIMIO /10 KOHIIA
2011 roga. Cpoku BBOZA B 9KCIITyaTaLlIO
IPYIUX IUIOLIA/IOK [IOKA He OIIpe/ie/IeHbI.

HOKaSaTeHbHO, 9TO HM B OJHOM I3 KPYIIHBIX
ITPOEKTOB HOBbBIX 3aBOJJOB Poccust He Ha3bI-
BaeTcsA B KaYeCTBE OCHOBHOIO MV XOTs ObI
3HAYVIMOT'O HaIllpaBJIEHNA cbpITa IIpoAyKIMN.

WccnenoBanus B obmactu cosganus OOI1
BTOPOTO U TPeThero nokonennit B Poccun
IIPOBOJATCS, OFHAKO OHM HAXOJATCA Ha CaMbIX
panHux craguax HVMOKP, uro B cryyae @I
TPeTbhero MOKOJIeHNs COOTBETCTBYeT MUPOBO-
MY YPOBHIO.

4. NHcTannauum

Ocob6eHHOCTD pacipefiesieHIsl TOTOKA COM-
HeYHOI1 papgyauyy Ha reppuropun PO saxro-
4aeTcsl B TOM, YTO SKOHOMIYECKY 6/1aromno-
JTy4HbIe PETMOHBI eBponelicKo yacTu Poccyum
00/1aJJaf0T OBOIBHO HU3KOM MHCOIALMEN —
3-3,5kBTr-4/M> B 1eHb.

Distribution of solar radiation on the territory

of the Russian Federation.

PacnpepeneHue noToKka ConHeYHoM papuaumm Ha
Tepputopum PO.

20



The maximum level of insolation of more than
5kW-h/m? per day is registered in the southern
regions of Eastern Siberia and the Far East, which
are characterized by low population density and
poor economic performance. These regions are
characterized by high proportion of distributed
power generation with the use of imported fuel,
the cost of which is comparable with the cost of
“green” electricity. In fall 2011 NITOL company
is planning to launch a solar station with the
capacity of 100kW in Onguren settlement, Irkutsk
region.

The Southern Federal District (Rostov-on-Don,
Krasnodar, Volgograd, Sochi) as well as certain
regions of Central, Volga and North Caucasus
Districts are considered to be the most favorable
area for installing solar stations, because they
possess economic potential and high level of solar
radiation. Currently Hevel is working on the
project of Kislovodsk electric power station in the
Stavropol Krai, the first stage of which is to have
a capacity of 12.3 MW. The station will consist of
Hevel’s solar modules.

Solar Station in Krapivenskiye Dvory
ConHeyHas anekTpocTaHuuma, KpanueeHckue [1Bopbl

The very first Russian industrial solar electric
power station with a capacity of 100kW was
commissioned in November 2010 in the Belgorod
region (Krapivenskiye Dvory). The the station’s
solar energy tariff was set by the regional au-
thorities at the level of 9kWh, which is more than
twice as much as the electricity tariff at the nearest
Kursk NPP. The amount of investment into station
construction equaled to RUR22 mln ($778.2 thou-
sand), which has to pay back in five years.
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MaxkcuMaIbHbI ypoBeHb MHCOLALMN — bosiee
4yeM 5KBT-4/M* B IeHb — COOTBETCTBYET I0XKHBIM
pernonam Bocrounoit Cubupu u Tanpaero Boc-
TOKa, KOTOPbIE XapaKTe€PU3YIOTCA HU3KOI IIJIOT-
HOCTBIO HAaCeIeHNA 1 CTaOBIMI SKOHOMUYECKUMMI
IOKasaTe/sAMHU. B yKa3aHHBIX PErMOHaxX BbICOKA
TOJA PACIpe/ieNIEeHHOI S3HEPTeTUKY Y FeHepaluy
Ha IIPUBO3HOM TOIUINBE, KOTOPas 1o cebecTon-
MOCTH BIIOJIHE COIIOCTaBMMa C Ce6eCTOMMOCTDIO
“senenoro” anextpudectsa. Ocenpio 2011 roza

B 1. OHrypeH VpKyTckoit 06/1acTyt KOMIIaHUsA
“HUTOJI” miaHupyeT BBECTH B 9KCIIIYaTALIIO
COJTHEYHYI0 CTAaHIMIO MOITHOCTBIO 100 KBT.

Hawnbornee 6aronpusTHbIM OKPYTOM JJIsI CTPO-
UTENTbCTBA COTHEYHBIX CTAHIINI, COYETAIOIUM

B cebe 9KOHOMMYECKIIT IIOTEHIIATI ¥ XOPOLIYIO
MHCOTSAIMIO, siB/steTcst FOXKHBII (eepanbHbIit
okpyr (Pocros-Ha-Jlony, Kpacuonap, Bonrorpap,
Coun) a Tak)Ke OT/ienbHbIe PernoHbI L]eHTpab-
Horo, IIpuBomxckoro u Cesepo-Kaskascko-

ro OKpyroB. “B HacTosi1ee BpeMst KOMIIaHUs
“XeBen” paspabarpiBaeT IPOEKT CTPOUTEIbCTBA
Kucnosopckoii anexTpoctanuyuu B CTaBporosnb-
CKOM Kpae, IiepBasi ouepefib KOTOpOil 6yieT nmerhb
MorHOCTh 12,3 MBt. Ha manHoOI cTanium OygyT
MCITONb30BAThCS (POTOIIEKTPIUECKIE MOTY/IN
IIPOM3BOJCTBA KOMIIAHUY “XeBerr.

ITepBas >xe MPOMBILIJIEHHAsA POCCUIICKAsA COMHEY-
Hasl 97IEKTPOCTAHIMs MOITHOCTBI0 100 KBt 6b1/12
BBeJIeHA B 9KCIIyaTanuio B Hos16pe 2010 roza B
Benropopcxkoit obnactu (KpanuseHckue [IBOpb).
Tapu¢ Ha CONMHEYHYIO SHEPIMIO CTAaHLIMY YCTa-
HOBJIEH PeTMOHa/NbHBIMMU BIACTAMM Ha YPOBHE
9kBrt-y, 4TO 60NIEE YeM B IBa pasa Bbllle Tapuda
Ha 9JIeKTposHepruio Omkariurert Kypckoit A9C.
VIHBecTUIIMM B CTPOUTENBCTBO CTAHIIMM COCTA-
BV 22 MTH py6. ($778,2 ThIC.), KOTOpbIE I/IaHU-
pyeTcsl OKYNUTD 3a IATD JIET.

E>xerofHpiit 06beM MHCTANISIINIT COTHEYHBIX
cucrteM B Poccuy Ha cerogHAIIHNIA IeHb, IO ca-
MBIM ONTYMMUCTUYHBIM OII€HKAM, COCTABJIAET [0
1 MBT mopnynei B rog. bonee monosuHsI ykasaH-
HOro 00'beMa IPUXOUTCS Ha YaCTHBIE CTAHI[UN
MKOBOJ MOIITHOCTBIO MeHee 5 KBT, ycTaHOBKa
KOTOPBIX HOCUT, BO MHOTOM, CUTYaI[MIOHHBIN
xapakTep. Takue yacTHbIe CONTHeYHbIE CTAaHI[UU
MOTYT ITO3BOINTH cebe 0becriedeHHbIe BIaIeNbIibl
KOTTeJI)Kell, IOCKO/IbKY CpefHsA 1jeHa MOALy/IeNn
cocrasnseT $11b1c./230 Br.
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According to the most optimistic estimates, the
annual volume of solar systems installations

in Russia currently reaches 1 MW of modules per
year. More than a half of the said volume accounts
for private stations with peak capacity of less than
5kW. Such private solar stations can be afforded
by affluent cottage owners, as the average price of
modules equals to $1000/230 W.

The reasons for the lack of progress in solar sta-
tions construction in Russia are obvious. First of
all, it is the lack of government support. Large
investors are not interested in electric power
stations construction, because besides high risks
solar projects are characterized by high initial
investments and relatively low profitability for the
Russian investors.

5. Forecast

Russian solar industry forecast is closely connect-
ed with the possibility of introducing a “green”
tariff. Back in July 2010 Dmitry Medvedeyv, the
President of the Russian Federation requested the
government to work on FIT development. How-
ever, a year later no progress has been reported.

Production facilities construction with state
capital participation in the form of Rosnano
investments may be considered a positive factor
for the industry. The sales of these plants can be
partly supported by an artificially created internal
market. The state support may take the form of
mandatory equipping administrative, social, cul-
tural, educational and health buildings with solar
panels. One should not also exclude the possibility
of adopting a program of “pin-point” FIT with low
funding to support electric power stations built
using the products of factories with state partici-
pation.

There is currently no motivation for introducing
full-scale FIT in the country:

«  Russia has no dependence on imported en-
ergy; on the contrary, is its the largest energy
exporter;

+  Russia has no obligations to develop RES
owed to any international organizations;

o “Green” tariffs cannot be regarded as an
instrument of political s discussion issues in
Russia due to the low level of public awareness
of “clean technology”.
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ITpu4mHBL OTCYTCTBMS IpOrpecca B obmactu
CTPOUTENBCTBA COTHEYHBIX CTaHIMII B Poccnu
oueBupHbL [Ipexxae Bcero, aTo OTCyTCTBUE TOCY-
IAapCTBEHHOI Mongep>KKI. KpylHble MHBeCTOPEI
He 3aMHT€PECOBAHbI B CTPOUTENIbCTBE 3NIEKTPO-
CTaHINII, TIOCKOIbKY IOMMMO BBICOKMX PUCKOB,
COTTHEYHbIE IIPOEKTHI XapAKTEPUIYIOTCA BBICOKIM
00'beMOM HaYa/IbHBIX MHBECTULUI I CPABHU-
Te/IbHO HU3KOI IJIs1 POCCUIICKX UHBECTOPOB
peHTa0eTbHOCTHIO.

5. MporHo3

IIporuos poccuiickoi oTpaciy COMHEYHOV SHepre-
TUKMV TECHO CBSI3aH C BO3MO>KHOCTDIO BBEIEHNS “3e-
nenoro” Tapuda. Borrpocom paspaborku FIT Ipe-
supienT P® JI.Mensenes nopyunn IIpaBurennctsy
3aHATbCA elle B uiojie 2010 roga. OpHako ciycra
TOfi 0 KaKOM-/T00 Iporpecce B 3TOM HaIlpaB/IeHNN
He coo0111aeTcs.

B kauecTBe O3UTMBHOrO (paKTOpa i1 OTpac/n
MOYXHO OTMETUTD CTPOUTEIBCTBO IIPOUSBOLICTB C
yd4acTueM roCyiapCTBEHHOTO Kanuraja B popMe
coyHBecTUINMIt co cToponsl “Pocuano” Hactmd-
HO COBIT 3THX 3aBOJJOB MOXKET OBbITb HOIIEpKaH

3a CYeT VICKYCCTBEHHO CO3JaHHOIO BHYTPEHHETO
pbiHKa. focymapcTBeHHas OAIePIKKa MOXKET UMETh
(dhopMy 00513aTe/IbHOTO OCHAILCHIS COTHEYHbIMMU
HaHeJIMM A[MUHUCTPATUBHBIX, COLMATTbHO-KY/Ib-
TYPHBIX, 00pa30BaTe/IbHbIX 3[AHNII 1 3TaHNIT
cucTeMbl 3paBooxpaHeHs. He nckimoyaercs
BO3MOYXHOCTb IIPYHATISA IPOrPaMMBbI “TOUEYHO-
ro” FIT ¢ HeBbICOKMM 00beMOM (DMHAHCUPOBAHNL
IULA TIOZIEPYKKY 9/IeKTPOCTAHLIVI, IIOCTPOEHHDIX C
VICTIONb30BaHMeM IPOYKIINI 3aBOJIOB C TOCY/Iap-
CTBEHHBIM y4aCTHEM.

Crumyel 1151 BBeieHyst monHomacirabuoro FIT
B CTpaHe Ha HacTosllee BpeMs OTCYTCTBYIOT:

o Poccusa He nmeeT 3aBUCMMOCTY OT UMIIOPTHBIX
SHEPropecypcoB U, HA0OOPOT, SIB/IAETCS UX
KPYTIHENIINM 9KCIIOPTEPOM;

o Poccust He MMeeT riepey KaKnMu-mmoo Mexpy-
HaPOJHBIMI OPraHM3AIMSIMY 0053aTE/IBCTB 110
pasBuTuio BUO;

o “senenble” Tapudsl B Poccyu He MOTryT paccMa-
TPUBATBHCSI B Ka4eCTBE MHCTPYMEHTA IOJIATH -
4eCKOl 60PBOBI, TOCKONBKY YPOBEHDb OCBEOM-
JIEHHOCTY HACEeJIEHNS O “4MCTHIX TEXHOIOTUAX
HaXOJJUTCsI HA HUSKOM YPOBHE.
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Moreover, in the coming years the Russian budget
is going to be adverse, therefore the opportunities
to support RES will be very limited.

Sales of solar cells to private consumers will be
continued. While this segment remains significant
for the market, it will be a very specialized and
niche fraction

According to an optimistic scenario, considering
the current state of legislation the stock of batter-
ies installed in Russia will reach 50-100 MW by
2015, about 3-5 MW of which will account for
small and medium size installations, high-capacity
stations will take the rest.
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Kpowme Toro, poccniickniit 610mKeT B O/mypKaiiime
ropbl OyzieT eUINTHBIM U BO3SMOXXHOCTH JLS TIOAI-
mepxxxu BV3 6ynyT BecbMa OrpaHIYeHHBIMIA.

[Tpomaku coMHeYHbIX 6aTapeil YaCTHBIM I10-
TPeOUTEISIM OCTAHYTCS, XOTS U 3HAYMMBIM IS
BCETrO PbIHKA, HO BECbMa CIEeVaIN3YPOBaHHbIM
VI HUIIIEBBIM CETMEHTOM.

ITpy TeKyeM COCTOAHMM 3aKOHOIATeNbCTBA K 2015
ropy ¢oHp ycTaHOB/IeHHBIX Oarapeit B Poccyn co-
CTaBUT B ONITMMUCTIYECKOM ciieHapuu 50-100 M BT,
13 KOTOPBIX HopsAaxa 3—5 MBT npupercs Ha cpen-
HJ€ U Majible MHCTATIIALMY, APYTHe — Ha IPOMBIIII-
TIEHHBIE CTAaHI[M BBICOKOI MOIIJHOCTH.
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3. Ukraine

1. Legislation

FIT was introduced to Ukraine in 2009 with the
adoption of amendments to the Law “On Electric
Power Industry” (Law of Ukraine No. 1220-VI
“On Amendments to the Law of Ukraine “On
Electrical Power Industry” as a stimulation of use
of alternative energy sources”). The green tariff
is regulated on a monthly basis by the National
Electricity Regulatory Commission (NERC). As
of July 2011, the tariff for solar power genera-
tion was 534.01 kopecks/kWh ($0.67 per kWh),
VAT exclusive, for industrial stations. The value
of the Ukrainian “green” tarift is currently one of
the most important in Europe. FIT is designed to
be valid until 2030. During this period the state
made it mandatory for power companies to con-
nect alternative energy facilities to the electricity
network without hindrance.

Despite the fact that the resolution on the tariff
was adopted in 2009, the market was hesitating
until the fall of 2010 due to investors’ uncertainty
about the tariff efficiency. However after the com-
missioning of two solar electric power stations in
Crimea, and later one more station at the end of
2010 in the Vinnitsa oblast, investment interest
significantly increased.

The “green” tariff should become the main instru-
ment for implementing the state target economic
efficiency program in 2010-2015. The program was
approved by the Cabinet of Ministers in March 2010
and originally supposed a proportion of RES in the
total electricity demand to be no less than 5% by
2015. In April 2011 the Program was revised, and
the target increased to 10%. According to the new
version of the program, the projected funding will
amount to UAH 347.8bln ($43.5bln), including
UAH 28.8bln ($3.6bln) from various levels of budg-
ets. Public funds will be spent on construction and
reconstruction of electric networks and substations
for connecting new power facilities.

Construction of wind and solar stations in
Ukraine with total capacity of 2GW was stated
among the ten priority national projects by the
President of Ukraine Viktor Yanukovich in August
2010. This objective became the second most im-
portant task after construction of liquefied natural
gas terminal on the Black Sea coast.

cleandex Russiaand Ukraine PV market report 2011

3. YkpanHa
1. 3aKkoHoaTenbCTBO

Ha Ykpanne FIT 6b01 BBeien B 2009 ropy ¢
IPUHATHEM U3MEHEHUII B 3aKoH “006 anekmpo-
aHepeemuke” (3akoH Ykpainm Ne 1220-VI, “IIpo
6HeceHHs 3miH 00 3axoHy Yipainu “TIpo enexmpo-
eHepzemuky” WONO CTUMY/IIOBAaHHA BUKOPUCTAH-
HS1 a/IbTEPHATVBHUX JI>Kepes eHepril”). 3eeHblit
Tapud perymupyercs exeMecasyHo Haryonas-
HOII KOMMCCHEN PeTy/ILNU 9/IeKTPOSHEePre TUKI
(HKP3). ITo coctostauio Ha monb 2011 roga
Tapud /I COMTHEYHON SHEPIeTUKY COCTABIA
534,01 xon./kBt-4 ($0.67 3a kBr-4) 6e3 HIIC ma
IPOMBIIUICHHBIX CTaHLIL. Be/mdmHa yKpauH-
CKOTO “3€/IEHOT0” B HACTOsIIIjee BpeMsl sIB/ISIeTC
OfiHOII 13 Hanbosee 3HaUMMBIX B EBpomne. Cpox
neitctBus FIT paccunran go 2030 ropa. B stor
LepUOJ, TOCYApCTBO 0051310 00/I3Hepro becrpe-
IATCTBEHHO IOJK/II0YATh OObEKThI aIbTepHATHB-
HOII TeHepaLuy K 9JIEKTPOCETSM.

HecMmotps Ha TO, YTO TTOCTAHOBIICHIE O TAapM-

¢e 6b110 ipyHsATO B 2009 roxy, Ko oceru 2010
rofja PHIHOK HAXOJWICS B COCTOSHIM OXKVIJaHVIS
13-32 HEYBEPEHHOCTY MHBECTOPOB B PabOTOCIIO-
cobHocTu Tapuda. OgHaKo mocse BBOfA ABYX
COJTHEUHBIX 97IeKTpocTaHIuit B KppImy, a 3ateM
ongHoI1 B KoHIle 2010 roma B BunHuikoit oomactu,
VMHBECTHULVOHHBIN NHTEPeC B 3HAUUTETBHON Mepe
BO3pOC.

3ereHblit Tapud TO/DKEH CTaTb IJIABHBIM UHCTPY-
MEHTOM Peay3aLy FOCyapCTBEHHOI LIe/IEBO
9KOHOMIYECKOJT IIPOrpaMMbl 3HeProaHeKTrB-
HocTu Ha 2010-2015 rr. ITporpamma 6bl1a yTBepsK-
neHa Kabunerom Munuctpos B MapTe 2010 roga

U IeEPBOHAYA/IbHO MpexycMarpuBana K 2015 rogy
moio BV3 B 061eM 06beme a71eKTOnoTpeOIeHNs —
He MeHee 5%. B arrpesnie 2011 roga [Tporpamma 6pita
IIEPECMOTPEHA B CTOPOHY YBE/IMYEHNS, U LIENIEBOI
IIOKas3aTe/b BBIpOC 10 10%. IIporHosHbL 06BbeM
(dbrHAHCHMPOBaHMA 110 HOBOJ PeaKIINI IIPOrPaM-
MBI COCTaBUT 347,8 MIparpH. ($43,5M1pH), B TOM
yricrte 28,8 ipprpH. ($3,6 MIpy) 3a cyeT GIOfPKETOB
Pas/IMYHBIX ypoBHel. [ocymapcTBEeHHBIE CpEfCTBA
OynyT HaIlpaB/IeHbI Ha CTPOUTEIBCTBO U PEKOH-
CTPYKLMIO S7IEKTPOCETEN U MOACTAHLIMI 71 ITPUCO-
€[IVIHEHVIS] HOBBIX OOBEKTOB 9IeKTPOIHEPIeTUKIA.
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In 2010 Ukraine adopted rules to encourage
localization of modules production in the country.
Initially the obtaining of a “green” tariff required
the following conditions:

o starting with January 1, 2012 the proportion
of Ukrainian origin materials, components,
fixed assets, works and services in the total
cost of construction of solar or any other RES
electric power station was to be at least 30%,
and at least 50% from January 1, 2014.

o aprerequisite for solar electric power stations
was to use modules, the cost of production of
which includes not less than 30% of original
Ukrainian materials and raw materials .

In July 2011 the requirements were postponed for
1 year:

o starting with January 1, 2013 the proportion
of materials, components, fixed assets, works
and services was to be at least 15%, at least
30% from January 1, 2013, and at least 50%
from January 1, 2014.

o starting from January 1, 2013 the proportion
of Ukrainian origin materials and components
in solar modules had to be at least 30%, and at
least 50% from January 1, 2014.

It should be noted that the last condition can
significantly slow down the progress in the con-
struction of new stations due to the shortage of
Ukrainian production capacities. If this condition
is observed, one can expect massive investments in
photovoltaic production chain in Ukraine.

2. Polysilicon

During Soviet times, Ukrainian companies formed
the basis of the Soviet semiconductor industry.
Zaporozhye Titanium & Magnesium Combine
(ZTMC, Kiev) and Donetsk Chemical & Metal-
lurgical Plant (Donetsk region, Donskoe) provided
up to 5% of global demand for polysilicon.

After Perestroyka Ukrainian polysilicon manufac-
turers had the same option as Russian factories:
production atDonetsk Chemical & Metallurgical
Plant (now Division of Ilyich Steel & Iron Works)
was suspended, most of the equipment was sold.

cleandex Russiaand Ukraine PV market report 2011

CTponTenbCTBO BETPAHBIX U COTHEYHDBIX CTAHLINIA
Ha YKpayHe CYMMApHOJ MOIIHOCTDBIO 1o 2 I'BT

B aBrycre 2010 roga 6bUIO0 OIIpeie/IeHO B YUCTIe
IecATI IPMOPUTETHDIX HallMOHA/IbHBIX IIPO-
exToB IIpesupmentom Ykpannsl B.InykoBudem.
ITo BayKHOCTM 3TO HaIpaB/IeHMe ObIIO TOCTAB-
JIEHO Ha BTOPO€ MECTO BCIIE, 32 CTPOUTENBCTBOM
TepMUIHAa/Ia CKVDKEHHOTO ra3a Ha YepHOMOPCKOM
mobepexpe.

B 2010 ropy Ha YkpanHe ObUIM IPUHATHI HOPMBI,
CTUMYMUPYIOIJE TOKaTNU3ALMI0 TPOU3BOJICTBA
Mopyneii B crpaHe. IleppoHayanbHO [/ omyde-
HIA “3€/IeHOro” Tapuda Tpe6oBaIoCh BbIIOIHE-
HIE CJIE[yFOUINX yCITOBUIL:

e JOJI MaTepUaJIOB, KOMIIIEKTYIOIINX, OCHOB-
HBIX (POH[IOB, PabOT U YCIIyT YKPanHCKOTO
IIPOMCXOXK/IEHNA B CTOMMOCTI CTPOUTE/Ib-
CTBa COTHEYHOII 1 JIF0OO0II APYTOI ANIEKTPO-
cranuyy Ha BVO fomkua 6bu1a ¢ 1 stHBapst
2012 roga coctaBnsaTh He MeHee 30%, a ¢ 1
AuBapA 2014 roga — He MeHee 50%.

o JUIsI COJTHEYHBIX 3EKTPOCTAHIINIT 06s13a-
TETbHBIM YC/IOBUEM OBIIO MCIIO/b30BaAHNE
MOJyJIeil, B CTOMMOCTM IIPOU3BOMICTBA
KOTOPBIX YZIe/IbHBII BeC MaTepUajIOB U ChIPbs
YKPaMHCKOTO IIPOM3BOJCTBA COCTAB/IAET He
meHee 30%.

B nrone 2011 roga TpeboBaHus OBUIM OTIO>KEHDI
Ha OJVIH IO

e JIOJIA MaTepHanoB, KOMIUIEKTYIOLIX, OCHOB-
HBIX (POH/IOB, pabOT U YCIyT JO/KHA COCTAB-
7ATb He MeHee 15% c 1 auBapsa 2012 ropga, He
menee 30% c 1 auBapa 2013 roga u He MeHee
50% c 1 auBaps 2014 ropa;

e JIOJIA MaTepHUaoB U KOMIIIEKTYIOIINX yKpa-
MHCKOT'O IIPOM3BOJCTBA B COTHEYHBIX MOJY-
JISIX TOJDKHA COCTaBIIATH He MeHee 30% c 1
anBapsa 2013 rozga u He MeHee 50% c 1 AHBapA
2014 ropa.

Heo6X01M0O OTMETHUTD, YTO ITOCTIE[IHEE YCIOBE,
BBUZY AepuINTa YKPaMHCKUX IPOU3BOJCTBEH-
HBIX MOLJHOCTE, MOXKET B 3HAYUTE/IbHONM Mepe
3aTOPMO3UTD IIPOTPecC B 06/1aCTI CTPOUTENLCTBA
HOBBIX CTaHIIMIL. B ciyvae ee MCIIOTHEHNA CTOUT
OXXMATh MacCOBBIX IHBECTUIINII B POTOBOIbTAN-
4ECKYIO LIENOYKY IepefieNia Ha YKpauHe.
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Production of polysilicon (per year)
[poun3BoACTBO NOAMKPEMHUA (B roa)

*
©¢
CCCP . 1000

tn / TOHH
1980s  10% Ussr/cccp
(5% Ukraine / YkpauHa)

economic crisis of the 90s
production stopped. x

KPU3NC 3KOHOMUKU 90-x rogos

‘I 9905 npon3BoACTBO OCTAHOBNEHO

2008  Activ Solar (Austria)

investments in Semiconductors Plant

(created by demerger from ZTMC)
MHBECTULMM B “3aB0A NOMYNPOBOAHMKOB”
(co3paHo nyTeM BblaeneHuns u3 coctasa 3TMK)

2010  Activ Solar

capacity / MoLLHOCTL extension / paclumperve

2500 P (3800)

tn / ToHH tn / ToHH

Semiconductors Plant (created as a result of a
demerger from ZTMC) managed to maintain
its production with the help of foreign invest-
ments.

In 2008, the controlling interest in the plant
was bought by Activ Solar (Austria). Since then,
the modernization of the equipment has been
invested EUR300 mln, which allowed to open

a polysilicon plant with a capacity of 2500 tons
per year in October 2010. Today the plant is the
only polysilicon production facility in Ukraine.
Activ Solar has plans to expand the capacity to
3800 tonnes by the end of 2011.

3. Ingots, wafers, solar cells, modules

Four companies are working in the monosilicon
growing and wafer manufacturing segment in
the Ukraine: Kvazar PJSC, Pillar CJSC, Prolog
Semikor LLC, Silicon LLC.

Like Russian processers, Ukrainian compa-

nies, in the absence of domestic polysilicon,
are forced to use silicon scrap from European

c*e andex Russia and Ukraine PV market report 2011

2. NonnKpeMHun

Bo Bpemena CCCP ykpauHcKue npegupuaTus co-
CTaBJLA/IN OCHOBY COBETCKOII IIOJTYIIPOBOSHUKO-
BOJI IIPOMBILITICHHOCT. 3aBOABI “3aII0pOXKCKUIT
tuTaHoMarumessiit kombuHar” (3TMK, 3anopo-
Xbe) ¥ “JIOHeIKUIT XMMMKO-MeTa/UTy PriTdecKmit
3aBoy” (Jlonenxas o6macTh, [IoHCKOe) obecrieun-
Ba/M 10 5% MUPOBOTO CIIPOCA Ha IOTNKPEMHUIL

Cyznp6bl YKPAMHCKVX TIPOU3BOFUTENEN O -
KPEMHIS TTOCTIe TIePeCTPOIKI GBIV BO MHOTOM
CO3BYYHBI CybOaM POCCUITCKUX 3aBOJJOB: IIPON3-
BOJCTBEHHbIE MOIIIHOCTM Ha “J[OHEIIKOM XUMII-
KO-METa/Iypri4ecKoM 3aBojie” (HbIHE TIOofpa3-
nenenvie MMK um. Vnbuya) 6b1mM paspylieHsl, a
OCHOBHasI 4aCTb 000PYIOBaHNMsI — PaCIIPOfiaHa;
IPOU3BOACTBO Ha “3aBOfie IOTYIIPOBOJHIKOB”
(cospmano myTem Boifenenns us cocrasa 3TMK)
YAAI0Ch BOCCTAHOBUTD TOJIBKO IIOCPELCTBOM
MHOCTPaHHbBIX MHBECTUIIMIA.

B 2008 rogmy KOHTpONIbHBIN MAKET aKIUIT 3aBOJIA
BhIKyIIa Kommanus Activ Solar (ABctpus). C
TeX IOP B MOJIePHU3ALINIO 060PYOBaHMS OBIIO
B/10KeHO 300 MJIH €BPO, YTO IO3BOIMIO OTKPBITH
3aBOJ], TOIMKPEMHN MOITHOCTBIO 2500 TOHH B
rop B okTs16pe 2010 roga. Ha cerogHstuiamit ieHb
3aBOJl — €JUHCTBEHHOE NTPOU3BOJCTBO MOJN-
KpeMHIs Ha YKpauHe. Activ Solar nMeer mtaHsl
IO pacIMpeHnIo MoIHOCTH 1o 3800 TOHH K
KoHny 2011 ropa.

Zaporozhye
r \ 3anopoibe 0

the Semiconductors Plant

a CT [ V S O L a r “3aBop NonynpoBofHUKOB"

capacity / MolHOCTL  capacity extension / pacluvperue Npou3BoAcTBa

2500  (3800)

tn / TOHH tn / TOHH

3. Cnutkm, nnactuubl, O30, Mogynu

B cermeHTe BbIpalMBaHMsA MOHOKPEMHIS 11 TIPO-
M3BOJCTBA IUIACTUH Ha YKpanHe paboTaIoT de-
thipe kommanyy: ITAO “Ksazap”, AO “TInwnap’,
00O “TIponor Cemukop”, OO0 “Cunuxon”

Kak 1 poccuiickue nepepaboT4uKy, B OTCYT-

CTBYIN OT€YECTBEHHOI'O ITIOJIMKPEMHIA YKpalTH-
CKJI€ KOMITaHVIM BbIHYXKIE€HDI VICIIO/Ib30BAaTh B
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Table 4. Active ukranian producers of monosili-
con ingots, wafers,

solar cells and solar modules

(source: Rentechno, IAA Cleandex, 2011)

Ta6muiia 4. [leficTByol e YKpamHCKIe
MPON3BOJICTBA MOHOKPEMHIIA, IIACTHH,
DOIII u Mopmyneit

(ucrounuk: “Penrexno”, IAA Cleandex, 2011 rop)

Year capacity, MW / Tofoas MowHocTb, MBT

Company

Region 3 ; ; ;
: Komnahua : Pervion - Ingots - Wafers “Solar cells  : Solar
: ; : CnTku : Mnactuubl O3 “ modules
5 1 1 : Mopynu
Pillar CJSC Kiev
AO “Munnap” Kues %0 %0
Prolog Semikor LLC Kiev
000 “NMponor Cemurop” 20
Knes
(Kunes)
Silicon LLC Kirovohrad region, Svetlovodsk . .
000 “Cunwukon” Kuposorpapckas 065.,CBeTnoBofcK
Kvazar PJSC Kiev
MAO “Kasap” Kues * 20 10-12

manufacturers as a raw
material. In 2010, import
of silicon feedstock in the
form of scrap and ingots
was 902.1 tonnes to the total
amount of $33.9mln. The
main recipient was Pillar
CJSC, which works on a
tolling scheme (simultane-
ously the largest exporter
of ingots and wafers). The
company accounted for
89% of supplies in kind, its
main trading partners were
Hemlock Semiconductors
and Q-Cells.

Export of silicon feedstock

in the form of scrap, ingots and wafers in 2010
amounted to 349.3 tonnes to the total amount of
$18.3 mln. The principal exporters of feedstock
from Ukraine in 2010 were Pillar CJSC ($16.0 mln,
supplies to Germany and Spain, work using cus-
tomer owned raw materials) and Prolog Semikor
LLC ($2.3 mln, supplies to Japan, Switzerland and
other countries).

To date, the only producer of solar cells and solar

batteries in Ukraine is Kvazar PJSC. The poten-
tial capacity of the company is 20 MW of solar

c?e andex Russia and Ukraine PV market report 2011

Ka4eCTBe ChIPbsI KPEMHIEBBIIT
CKpall eBpOMeNCKUX MPO-
nssoputeneii. B 2010 roxy
MMITOPT KPEMHIEBOTO CHIPbSI
B ¢opMe cKpara 1 CTUTKOB
cocTtaBua 902,1 TOHHBI Ha
obuyro cymMmy $33,9 MIH.
[maBHBIM ITO/Ty4yaTeneM Obla
kommauust AO “Tlnmap”,
paboTarIas Mo TO/UIMHTO-
BOJT cxeMe (OIHOBPEMEHHO
KPYIHENIINI 3KCIOPTED
CIUTKOB 1 Iy1acTtuH). Ha gomio
KOMIIaHUY IPUIIIOCh 89%
HOCTaBOK B HATYPa/JIbHOM BBI-
paKeHuu, OCHOBHbIE TOPTO-
Bble mapTHepsl — Hemlock
Semiconductors u Q-Cells.

OKCIOPT KPEMHUEBOTO ChIPbs B GOpMe CKpa-

1a, CIMTKOB 1 ItacTul B 2010 roxy cocTasun
349,3 TonH Ha 061y cymmy $18,3 myH. [as-
HBIMM 9KCIIOPTEPAaMU ChIPbA U3 YKpauusl B 2010
rony 6srmn AO “TInnmap” ($16,0 MTH, HOCTaBKM B
Tepmanmio u VcnaHuio, paboTa Ha JaBa/Ib4eCKOM
coippe) 1 OO0 “ITponor Cemuxop” ($2,3 MH,
nocraBku B Anonuto, lIseinaputo u gpyrue
CTpaHBI).
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cells and 10-12 MW of modules. The company’s
modules are certified for use in the EU: in 2008
a station with a capacity of 2.88 MW was built in
Coérdoba (Spain) on the basis of these modules,
a station with a capacity of 2.4 MW in Viterbo
(Italy) in 2010.

Kvazar PJSC accounted for 99.6% of exports of
solar cells and modules in 2010, $13.3 mln in
monetary terms. With the average supply cost of
$2per W this volume in monetary terms corre-
sponds to the total capacity of 6.7 MW. The main
recipient ($9.2 mIn) was Solar Swiss (Switzerland).

Visible import of solar cells and modules is of neg-
ligible importance and is estimated at $154.3 thou-
sand at year-end 2010. Of the said volume

$46.8 thousand was accounted for the purchase

of batteries for one of the few commercial instal-
lations in the Gnivansky tire-repair plant in the
Vinnitsa oblast. The visible import does not reflect
the supply of Chinese modules for the construc-
tion of industrial solar stations with a capacity of
more than 100 kW, which are exempt from duty
and VAT by order of the Cabinet of Ministers of
Ukraine. Based on the data on commissioning of
stations in the period 2010-2011 (Jan-July) such
supplies are estimated at no less than 27.5 MW.

2010
" Scrap, Ingots, Wafers
| l OTxofpbl, CIMTKK, NAACTUHBI
Import / Import ~ Export / 3xcrnopt
$33 900 000 $18 300 000

89% 87%  13%

Pillar CJSC Pillar CJSC Prolog Semikor LLC
AO “NMunnap” AO “Munnap” 000 “Mponor Cemurop”
=
cleandex Russiaand Ukraine PV market report 2011

Ha cerogHAnIHmii feHb eIMHCTBEHHBIM IIPOU3BO-
murenem OIII u conHevHbIx baTapeit Ha YKpanHe
siBistercst 3aBop [TAO “Ksasap”. I[lorenumanpHast
MOIITHOCTb KoMITauuu coctasiseT 20 MBt @311 u
10-12 MBt mopynert. Mopyny KOMITaHUM cep-
TUPUIMPOBAHDI /11 UCIIONb30BAHM B CTPaHaX
EC: B 2008 romy Ha UX OCHOBe ObI/Ia IOCTPOEHA
CTaHIMI MOITHOCTHIO 2,88 MBT

B Koppose (Vcnanns), 8 2010 rony — 2,4 MBrt B
Burep6o (Mramus).

Ha oo ITAO “Ksasap” B 2010 rogy npuuuioch
99,6% axcnopTHbIX octaBok OIII u Mmopnyneii B
IeHe)XHOM BBIpakeHyn — $13,3 mtH. [1pnm cpen-
Hell 1eHe mocTaBKy $2 3a BT 06beM B [le-HEXKHOM
BBIPA)KEHII COOTBETCTBYET CYMMAapHOII MOIIHO-
¢t B 6,7 MBr. I'maBubiM nony4darenem ($9,2 mix)
6bu1a Kommanus Solar Swiss (IIIBerijapust).

Bupumbnit umnopr ©I11 u mopyneit kpaiine He-
3HAYMTENIEH U olleHMBaeTcs 1o uroram 2010 roga
B $154,3 TpIC. VI3 yKasaHHOro 0O'beMa IOpsARKa
$46,8 ThIC. IPUIIUIOCH HA 3aKYIKY OaTapeit A/
OJHOII 3 HEMHOTMX KOMMepYeCKIUX MHCTa//IALNIA
— Ha “THUBaHCKOM LIMHOPEMOHTHOM 3aBOfie” B
BuHHMIIKOIT 0671acTi. BUAMMBII UMIIOPT He OTpa-
JKaeT IMOCTaBKM KUTAVICKUX MOAY/Iel i CTpOu-
Te/IbCTBA IIPOMBIIIIEHHBIX COMHEYHBIX CTAHIINI
MOIIHOCTBI0 60rmee 100 kBT, KoTOpBIE IO pac-
nopspkernio Kabunera MuHuctpoB YkpauHbl He
o6nararorca nowuuon u HIIC. Takue nmocraBxu
HAa OCHOBAHMM JAHHBIX II0 BBOY CTAHIUII B 9KC-
wryatanuio B mepuox 2010-2011 rr. (AHB-MI0O/b)
OLIEHMBAKTCS He MeHee yeM B 27.5 MBT.

EE? Solar cells
=5 03N

Import / Import
$154 300

Export / 3xkcnopt
$13 300 000

99.6%

Kvazar PJSC
MAO “KBasap”

30%

Gnivansky tire-repair plant
“THMBAHCKMI LIMHOPEMOHTHBIN 3aBog”
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Table 5. Perspective ukranian producers
of monosilicon ingots, wafers,

solar cells and solar modules

(source: Rentechno, IAA Cleandex, 2011)

Ta6nuua 5. [lepcieKTUBHbIE YKPAMHCKIE
NPON3BOJCTBa MOHOKPEMHNA,

nnactuH, OII1 u mopyneit

(ncrounuk: “Penrtexno” VIAA Cleandex, 2011 ropx)

Region

Company Solar cell Solar modules Comment
i Komnanua : PervoH £ 03N i Mogynu i KoMMeHTapum
2008-2017; investment UAH 21.24 bln
izhi ($2.7 bln)
Activ Solar Zaporizhia + +
3anopoxKbe 2008-2017 rr.; obwian cToMMocTb
21,24 mnparpH ($2,7 mnpa)
) 2011-2015; investment UAH 404.5 maH ($50.6 mln)
Kvazar PJSC Kiev
A0 “Keasap” Kuies 60 2011-2015 rr ; obwan croumoctb 404,5 MAH rpH
($50,6 MnH)
2011-2012; investment EUR30 mln;
Misto Service LLC - thin-film a-Si
000 “Mucro Cepauc” 2011-2012 rr.; o6wwasn cToumocTs 30 MIH eBpo;
TOHKOMEHOYHBI aMOPQHBI KPEMHWUI
Generator, state-run company Kiev
3aBop “leHepaTop” Kiies 10 10 2012-2016

Rentechno Group (SolarUA) Kiev
I'K “PentexHo” (6peHa SolarUA)  Kues

If a 30% condition is adopted in 2013.

5 B cnyqae, ecnu Hopma o 30% ykpauHcKov Aonu B
COJHEYHBIX MOLYAAX BCTYNMUT B CUITY
1 anBapAa 2013 roga

In 2010, the country announced several contracts
for the construction of new solar cell and mod-
ule plants. The active market participants have

the most ambitious plans. Thus, Activ Solar has
the intention to build a photovoltaic vertical on
the basis of the Semiconductors Plant. The total
investment in the project until 2017 is estimated at
UAH 21.2bln ($2.7bln). Kvazar intends to expand
the output of solar cells to 60 MW. The new mar-
ket participants include the project of Misto Ser-
vice, which in 2010 signed a thin-film amorphous
silicon module production line supply agreement
with BudaSolar Technologies (Hungary). In early
2011, a delay in the supply of equipment was
reported.

The expansion of existing facilities in the coun-
try and the commissioning of the new ones will
mainly focus on the introduction of the 30% norm
for local materials and feedstock in the solar mod-
ules. The local producers will not be able to make
any serious competition to Chinese products on
the open because of much lower prices for the
Chinese products.

cleandex Russiaand Ukraine PV market report 2011

B 2010 roxy B cTpaHe OblIVi aHOHCHPOBAHBI He-
CKOJIDKO KOHTPAKTOB Ha CTPOMUTENCTBO HOBBIX
3aBopoB O®III n Mmopyeit. Hanbonee ambuiu-
O3HbI€ ITAHBI IMEIOT JIeVICTBYIOIIE YIaCTHUKY
poiaka. Tak, Activ Solar Ha 6a3e “3aBopa [Tony-
IPOBOJHUKOB” MeeT HaMepPeHVie BBICTPOUTD
¢doToBonpTaNYecKy0 BepTHKaab. CyMMapHBbIi
06beM MHBeCTUIMIT B IPOeKT 10 2017 roma
ouenuBaercs B 21,2 miaparpH. ($2,7 mipn).
[Tnanbl o pacumpenuio Boinycka G311 Ha

60 MBT nmeer 3aBop “Ksasap”. Cpepyt HOBbIX
Y4aCTHMKOB PbIHKA MOXXHO OTMETHUTD IIPOEKT
000 “Mucro Cepsuc’, mopmnucasiieii B 2010
TOJIy COIVIAIIIeHVIE O [TOCTABKE IMHNM T10 IIPO-
M3BOJICTBY MOJy/IEN [I0 TeXHOIOTMY TOHKO-
IJIEHOYHOro aMmopdHoro xpemuus ¢ BudaSolar
Technologies (Benrpus). B nauane 2011 roga
€o06111a/10Ch 0 3aJeprKKe C IOCTaBKOII 060py-
TOBaHMS.

Pacmmpenne neiicTBYIOMIMX U BBOJL, B 9KCILTY-
aTallMIo HOBBIX IIPOU3BOJICTB B CTPaHe OYAyT

IpeMMYIIeCTBEHHO HallPaBJIeHbl Ha peannsa-
10 HOpMbI 30%-HOM TOKaIM3alyuy MaTepua-
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4. Installations

The introduction of “green” tariff became a power-
ful stimulus to the development of industrial pho-
tovoltaic generation in Ukraine. To date, “green”
facilities in the country are five solar stations in
the Autonomous Republic of Crimea (ARC) and
one in the Vinnitsa oblast (commercial installa-
tion in the Gnivansky tire-repair plant).

Activ Solar is engaged in the construction of
heliostations in ARC. The company already oper-
ates five stations with total capacity of 7.5 MW

in the village of Rodnikovoe and is starting to
commission the stage of a station with a capacity
of 20 MW in the village of Okhotnikovo. Activ
Solar’s plans include bringing the station’s capacity
in Okhotnikovo to 60-100 MW. All stations are
constructed using imported modules.

Activ Solar: Rodnikovoe, ARC / PogHuikoBoe, KpbiM

ARC is selected by investors for good reason: first,
the region is characterized by the best insolation
indicators, and secondly, there is a significant
shortage of electricity on the peninsula. The total
power generation in the region is 50 MW with
peak consumption of 1 GW. However, further de-
velopment of photovoltaic industry in ARC can be
hindered by the imperfection of the local system
of power lines.

To date, Activ Solar is the only active investor to
construct stations in Ukraine with a capacity of
more than 5 MW. Most investors stick to con-
servative tactics, which provides a connection of
a pilot project with a capacity of 30-50kW to the
“green” tariff, with subsequent expansion to the
industrial capacity.

c?e andex Russia and Ukraine PV market report 2011

JIOB M CBIPbsI B COJTHEUHbIX MORY/LIX. Kakyro-m160
CEpbe3HYI0 KOHKYPEHINIO KUTAMICKON IPORYKIUN
Ha CBOOOJJHOM PBIHKE MECTHBIE IIPOU3BOIUTEIIN
COCTaBUTb He CMOTYT BBUY 3HAUUTEIbHO OoJIee
HI3KNX II€H KUTAICKOM IPONYKIVN.

4. NHcTannauum

BBepenne “senenoro” tapuda cTazmo MOILIHBIM
CTUMYJIOM PasBUTHsI IPOMBILIUIEHHON (oTO-
BOJIbTAaN4eCKOVI TeHepaluy Ha YKpanHe. Ha
CETOIHSIIHNII JeHb OObeKTaMI “3e/1eH0i”
TapuuUKauu B CTpaHe ABJISAITCA IATh COTHEY-
HBIX CTaHLUII B ABTOHOMHOII Pecrry6mke Kppim
(APK) n ogna B Bunuuikoit o6mactu (Kommep-
YecKas MHCTAULAUA Ha “[HMBaHCKOM mIMHOpe-
MOHTHOM 3aBofie”).

CrpounrenbcrBoM remocranunii B APK 3ann-
MmaeTcs koMnanus Activ Solar. Kommanus yoxe
SKCIUTyaTHPYeT 5 CTAaHIIMI CYMMapHOJ MOIITHO-
cTpI0 7,5 MBT B . PogHuKoBO€E 1 mpucTymaer Ko
BBOJY B 9KCIUIyaTallMIO IIepBOIL Ouepeny CTaHIuu
MoufHOCThI0 20 MBT B ¢. OxoTHMKOBO. I/1aHbI
Activ Solar BK/I0YaloT JoBegeHe MOITHOCTA
craniuu B ¢. OxoTHIKOBO 0 60-100 MBT. Bce
CTaHIY CTPOSITCS C UCIIO/Ib30BAHMEM VMIIOPT-
HBIX MO YTEN.

APK BbIOpaH MHBeCTOpaMI He CTy4aiiHo: BO-
HEPBBIX, PETYOH XapaKTepU3yeTCs HaVTydIln-
MU TTOKa3aTeNAMM MHCONALMN; BO-BTOPbIX, Ha
IOJIyOCTPOBE CYIIECTBYET OLLyTUMBIIL ZedULUT
anekTposHepruu. O61as a/IeKTpOreHepaLys B
peruone cocrasngeT 50 MBT nmpu nukoBoM mo-
tpebnennu B 1 IBr. OHako manbHeiiemMy pasBu-
Tuio poToBobTandeckoit orpacin B APK moxxer
IIOMENIATh HECOBEPUIEHCTBO MECTHOM CUCTEMbI
JIMHUI 37IEKTpoIIepesad.

Ha cerogusamnmii genp Activ Solar sBnsgerca
€JIHCTBEHHBIM aKTVUBHBIM MHBECTOPOM, CTPO-
ALMM Ha YKpauHe CTaHIMU MOLJHOCTBIO O0Jtee
5MBT. bonbmas 4acTh MHBECTOPOB IPUJEPKU-
BAIOTCA KOHCEPBATUBHONM TAKTUKM, IIPelycMa-
TPUBAIOLIEN TOKII0YEHE K “3emeHoMy” Tapudy
IMIOTHOTO IPOeKTa MOmHOCThI0 30-50 kBT ¢
MOCTIEAYIOIMM PACIIMPEHNEM /IO IIPOMBILIIEH-
HOW MOIITHOCTMU.

Ecnu B Poccun BBOZ B 9KCITTyaTaI[nio 00 beKTOB

(bOTOBONIBTANKY OCYIECTBIISETCS TIPENMYIIE-
CTBEHHO C UCITONb30BaHMeM cpencTs “PocHaHO”,
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While in Russia commissioning of photovoltaic fa-
cilities is carried out mainly with the use of Rosnano
funds, the construction in Ukraine is funded by
private investment. In addition, there are opportuni-
ties to raise international funds. At the end of 2010
an investment programme of the European Bank

for Reconstruction and Development called USELF
(Ukraine Sustainable Energy Lending Facility) was
launched in the country . The programme is aimed
at facilitating the implementation of projects with
the use of renewable energy sources in Ukraine. The
programme volume is EUR50 mln, which is suffi-
cient to co-finance the construction of stations with a
total capacity of 10-15 MW. Although this amount is
not enough to have a global impact on the industry,
the initiative of EBRD has an important symbolic
nature.

Small projects can count on support in the
amount of EUR50-350 thousand from the
NEFCO fund.

The main barriers to the development of the in-
dustrial power plants segment include:

o concerns of foreign investors regarding
Ukraine, and the subjective “opacity” of the
procedure for obtaining a “green” tariff;

o small number of local EPC-contractors and
high prices for the work of foreign market
players.

In contrast to the industrial segment, the seg-
ment of small and medium-sized installations

in Ukraine develops less actively. The combined
stock of such solar stations in the country is
estimated at 1100 units with a total capacity of 1.1-
1.2 MW. Every year the country puts into opera-
tion 50-100kW of capacity, 80% of them being
commercial installations.

Low level of private and commercial generation
development is explained by the impossibility for
individuals to obtain a green tariff, as well as by
economical inexpediency of small projects with

a capacity of 30kW amid low prices for centrally
supplied power. Moreover, the process of obtain-
ing permits for green tariff is completely identical
for investors of commercial and industrial sta-
tions.

cleandex Russiaand Ukraine PV market report 2011

TO YKpalHe CTPOUTE/IbCTBO BefeTCA 3a C4eT
YaCTHBIX MHBecTULMI. KpoMe Toro, cyuiecTByior
BO3MOXXHOCTH IIPUBJICYEHNA KAIIUTAJIa MEXY-
HaponHbIX GoH0B. B koHIle 2010 roga B cTpaHe
OblTa 3amyleHa IporpaMMa MHBECTULIVIOHHAS
nporpamma USELF (Ukraine Sustainable Energy
Lending Facility) Epomneiickoro banka Pexon-
crpykuny u Passurus. Ilporpamma HalesieHa Ha
cofieiicTBME peann3aluu IPOEKTOB C UCIIOIb30-
BaHs1 BO30OHOB/IsIEMBIX MCTOYHIKOB SHEPI UM
Ha YkpanHe. O6beM IporpaMMbl COCTaBIISET

50 MJIHEBPO, YTO ABJIAETCA LOCTATOUHDIM 1A
CcO(MHAHCHPOBAHNS CTPOUTEIHCTBA CTAHINIA
o61eit MmomHOCTHIO0 10-15 MBT. X0TA 3TOrO
00beMa HeIoCTaTOYHO IJIsI TOTO, YTOOBI OKa3aTb
r106a/IbHOE BIIVSHIME Ha OTPAC/Ib, UHULIMATIBA
EBPP HOCUT BaKHBIIT CMMBOINYECKNI XapaKTep.

He6ombiiye IpoeKTbl MOIyT pacCYMTBHIBATD Ha
HOAJIepPKKY B 00beMe 50-350 ThIC. eBpo OT BoHfA
NEFCO.

Cpem/l TJTaBHBIX 6apbepOB Pa3BUTHUA CETMEHTA
ITPOMBIIITIEHHbBIX 3H€KTPOCTaHHI/II7I MO>XHO OT-
METUTDb:

e  HACTOPOXXEHHOE OTHOIIEHIE THOCTPAHHBIX
MHBECTOPOB K YKpauHe 1 CyObeKTUBHAs
“HeIpos3pavyHOCTb” MeXaHU3Ma IOy YeHNsI
“senmeHoro” Tapuda;

e MaJioe Komm4uecTBo MecTHbIX EPC-
KOHTPAaKTOPOB U BBICOKME PACLIeHK! Ha
paboThI MHOCTPAHHBIX YIACTHUKOB PBIHKA.

B oT/M4une OT IpOMBILITIEHHOTO CETMEHTA,
CETMEHT MaJIbIX U CPeHNX MHCTa/ULALIL pas-
BMBaeTcA Ha YKpalHe MeHee aKTUBHO. COBOKYII-
HBIIT (DOH[] TAKUX COMTHEYHDIX CTAHIINIT B CTPaHe
onenuBaercsa B 1100 ycTaHOBOK CyMMapHO
MOIIHOCTBIO 1,1-1,2 MBT. ExxerogHo Ha YkpanHe
BBOAUTCA 50-100 KBT MOIIHOCTEN, IpUYeM Ha
80% 3TO KOMMepUecKye MHCTAUIALN.

Crnabblil ypoBeHb Pa3BUTHUS YaCTHOI ¥ KOMMEp-
YeCKOI TeHepaluu 00bsCHIETCSI HEBO3MOYXKHO-
CTBIO TIOJTyYEeHNs 3€/IeHOT0 Tapuda I YaCTHBIX
JINII, @ TAK)Ke 9KOHOMMYECKOI Heljenecoobpas-
HOCTBIO MaJIbIX IPOEKTOB MOITHOCTBIO 30 KBT B
YCIOBMAX HU3KMX 1€H Ha LJeHTPaIi30BaHHO I10-
JlaBaeMyIo 37IeKTpoaHepruto. bonee roro, nponecc
IOJTYYeHsI pa3pellleH s Ha 3e/IeHbIi Tapud mist
MHBECTOPOB KOMMEPYECKMX ¥ IIPOMBIIITIEHHBIX
CTAaHLMII ABAETCA ULEHTUIHBIM.
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Table 6. Active and upcoming
solar stations in Ukraine

(source: Rentechno, IAA Cleandex, 2011)

Ta6muna 6. [leiicTByIomIIEe M ePCIEKTUBHbBIE
IIPOMBIIIITIEHHbIE ¥ KOMMep4YecKue COTHeYHbIe
CTAaHIMM Ha YKpanHe

(ucrounuk: “Penrexno”, IAA Cleandex, 2011 rop)

Site

Capacity Investor

Comment

c. TpynoBoe (APK)*

: PacnonoskeHue : MowwHocTb : VHBecTop : KomMmeHTapum
‘ i MW/MBrT ‘
Jevictayiowwme / Active
Rodnikovoe (Crimea) . Foreign solar modules
7.5 Activ Solar
c. PogHukoBsoe (APK) MMnopTHbIe Mogynu
Contractor — Vinnitsa-Energoservice;
Gnivansky tire-repair investment UAH 1.15 mln ($0.14 mln);
Gnivan (Vinnitsa oblast) 0.035 plant japanese thin-film
lHnBaHb (BUHHMLKaA 0611.) ' “THUBaHCKMI MompsanumMk — “BuHHMLA-3Heprocepsuc”,
LIMHOPEMOHTHbIN 3aB0A" 1,15 M rpH ($0,14 Man),
TOHKOM/EHOYHbIE MOAYNM M3 ANoHUK
Coming into operation (july 2011),
Okhotnikovo (Crimea) 20 Activ Solar foreing solar modules.
¢. OxotHuKoBo (APK) Ha cTanuv BBOfIa B 3KCNyaTaLymio
(nionb 2011 roga), UMNOpPTHbIE MOAYN.
Upcoming / MepcneKTuBHblE
Gnivansky tire-repair
Gnivan (Vinnitsa oblast), expansion plant
0.215 . .
HuBaHb (BUHHULKaA 06/1.), pacLumpeHme THMBaHCKUI
LUMHOPEMOHTHbIN 3aB0og”
August 2011 — 250 kW
Sloboda-Bushanskaya October 2011 — 321.5kW
(Vinnitsa oblast) 1786 Private investor 2012 —1.2MW
c. Cnobopa-bywwaHckan ’ YacTHbIN MHBECTOP asryct 2011 roga — 250 KBT;
(BuHHMUKasA 0611.) okTAbpb 2011 roga — 321,5 KBT;
2012 rom — 1,2 MBr.
Uman (Cherkassy region) 0.220 Private investor October—November 2011
r. YMaHb (Yepracckan 06n.) ' YacTHbIN nHBeECTOP oKTABpb—HOABpPL 2011 rofia
Skadovskiy Raion (Kherson Oblast) Private investor
- 12 . 2011-2014
CKafoBCKMiA paiioH (XepcoHcKan 0611.) YacTHbI HBECTOp
Odessa oblast 4 Private investor
. 2012
Opecckasa obn. YacTHbIN MHBECTOP
Okhotnikovo (Crimea), expansion 40-80 Activ Solar 2012-2014
¢. OxoTHuKoBO (APK), paclumpenmne®
Perovo (Crimea)* .
¢. Meposo (APK)* 80 Activ Solar 2012-2014
Trudovoe (Crimea) 100 ActivSolar 2012-2014

*— unofficial information, unconfirmed by Activ Solar.
*—HeoguyuanvHvie danHole, He noomeepiucoerHHvie Activ Solar

c%e andex Russia and Ukraine PV market report 2011
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5. Forecast

High level of investment interest in the Ukrain-
ian solar energy industry has been observed over
the past two years. While in Russia the surge of
investment interest in 2008-2009 was caused

by the influx of state investment in the produc-
tion chain (Rosnano projects), in the Ukraine it
was stimulated by the policy of reduction of the
country’s energy dependence and by the support
of the generation segment through the adoption of
the “green” tariff. According to the market players,
after the commissioning the first commercial and
industrial stations in 2011 the interest increased
dramatically.

Activ Solar is the only company that shows some
market activity. It has already constructed 27.5
MW capacity and according to unoficial data it
has plans for establishing another 300 MW by
2014. With high probability we can expect other
investors’ installations to enter the market reach-
ing 450-500 MW stock of installations by 2015.
Among the most favorable regions forstations
construction are ARC, Mykolaiv, Kherson and
Odessa regions.

Industrial station will remain the dominant seg-
ment of the PV market in the Ukraine. In the
absence of additional legislative incentives sales in
the segment of private and industrial stations are
going to grow slowly.

With the introduction of a new 30% containment
rate for local materials and feedstock in the solar
modules one can expect, that announced pro-
jects of expansion and construction of new plants
producing solar cells and modules will be accom-
plished.

cleandex Russiaand Ukraine PV market report 2011

5. MNporHo3

VHBeCTMLIMOHHBIN MHTEPEC K OTPAC/IN COMHEY-
HOJ1 SHEPTeTMKY Ha YKpaMHe HaXOJUTCS Ha BbI-
COKOM yPOBHE Ha IIPOTs>KEHUN IIOC/IeHUX IBYX
net. Ecmn B Poccun BeIeck MTHBECTUIIIOHHOTO
uHTepeca B 2008-2009 rr. 6611 BBI3BaH IPUTOKOM
TOCYapCTBEHHBIX MHBECTULIUIL B IIPOU3BOJ-
CTBEHHYIO L1eTouKy (mpoekTs! “PocHano”), To Ha
YkpanHe CTUMY/IOM CTaJla IIOIUTUKA CHYDKEHIS
9HEepPro3aBUCUMOCTY CTPAHBI U NOAIIepP>KKa ceT-
MeHTa TeHepaly 33 CYeT IPUHSITHS “3€/I€HOT0”
tapuda. [Tocse BBOfIa B 9KCIUTyaTalNMIO [IEPBBIX
KOMMEepYeCKIX U IIPOMBILIIEHHBIX CTaHIUIL B
2011 rogy, 10 OLleHKe YYaCTHUKOB PbIHKA, MHTe-
pec pesKo BO3poc.

AKTMBHOCTD Ha PbIHKe I10Ka JeMOHCTPUPYET
TONIBKO OffHa KoMmauust — Activ Solar, koTopas
yxe moctpouna 27,5 MBT momHoOCTe 11, IO
HEIIO/ITBeP)KIeHHOI NHPOPMALI, ITAHUPYET
BBECTU B 3KcIUTyaranuio eme 300 MBt no 2014
roa. C 60/1bI1I0iT BEPOSTHOCTBIO MOXKHO OXKI-
IaTh BbIXOZIA HA PBIHOK MHCTAJULALNIL SPYTUX
MHBECTOPOB, YTO IMO3BOJINT JOCTUTHYTh poHA
nHcTanAaunit 450-500 MBT k 2015 rogy. Cpenn
Hanbojee OJIATONPUATHBIX PETMOHOB IJIsI CTPOM-
TenbCTBa cTaHIM HasbiBaloTcsa APK, HukomaeB-
ckast, XepcoHckas u Ofecckast o6macTu.

[IpoMblINUTIeHHbIE CTAHIMI OCTAHYTCS [JOMUHN-
PYIOIIVM CETMEHTOM PbIHKa (DOTOBOIBTANKN B
crpane. [Ipofaku B cerMeHTe YaCTHBIX U IIPO-
MBIIUIEHHBIX CTAHI[UI B OTCYTCTBIE JOTIOTHM -
TeTbHbBIX 3aKOHO/ATENIbHBIX CTUMYIIOB GYIyT
pasBuBarbCs cmabo.

B ciyuae, ecr 6ynet BBefeHa 30%-Hast HOpMa
JIOKa/IM3aLM MaTePUAIOB U ChIPbS JI/IS COI-
HEYHBIX MOJIYJIEN, MO>KHO OXKUIATh peann3alymn
3asBJICHHBIX IPOEKTOB PACIIMPEHNs U CTPOU-
Te/IbCTBA HOBBIX 3aBOJIOB 110 BhITycKy OIII n
MOZY/EN.
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