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1  Geographi¢ Economic and Demographic Overview
1.1  Geography

China is located in East Asia and on the western shores of the Razsfin. It has a land area of

approx. 9.6 million sq knT.he Northern part of the Chinese territory staftem the centre of

| SAt2y3I2Aly3d wWABSNE y2NIK 2F az2KS oflFidAddzRS poconQ
southernmost tip of Nansha Isids (latitude 4° north), spanning over 49 degrees; it starts in the east

FNRY (KS O2yFtdzSy0S 2F (GKS |1 SAf2y3I2ALy3 | yR 2 dzadz A
6Saild Fd GKS tIFYANR 6f2y3aAddzRS 1 oc motRan$dasiest > AL YYAY
spans are over 5,000 km. It has land borders 22,800 km long, and 18,000 km coast line with 4.73

million sq km seas.

1.2 Economy

China has developed as planned and on a large scale, as a result China is among the countries with the

greatest ecoomic potential in the world. The livelihood of Chinese people has been improved and

reached a welbff level in generalNational Five Year Plans (FYPs) started since 1953 have been
accomplished with impressive achievemgahd paved a sound way for thational economy growth.

The reform and openindzLd AYAGAL G§SR aAyOS wmMdT ¢ Klthatisitképh2 y 3t & RN
steady even after 2000.

Elementary socialist market economy mechanism has been established in China, and market has
played a better rolén resource allocation. The macroeconomic control system is gradually improved.
The national economy consists of statened and private sectors developing together, with the
state-owned sector holding the majority. The growing model is gradually shiftong extensive to
intensive style. According to the scheduled plan, China will achieve &twedtured socialist market
economy system which is expected totature by 2020.

According to the report of th&lational Bureau o8tatisticsof China (NBS3sued on October 27, 2008,
GKS &AKINB 2F /KAYylIQa SO2y2Yeé Ay GKS nAomBdol6ef L2 NI F2f
percent in 2007. ltndicated that from 1978 to 2007 the actual average growth rate of G2
annually 9.8 percent, which is not gnbbviously higher than 6.1 perceimt 19531978 but also
significantly higher than the global average3®percent over the same perio€omparing with 8.5
percent of Korea and 9.2 percent of Japan in the taKestage of economy, China has done as agll

them. The gaps between China and the major developed countries are narrowing in terms of
economy. It ranks the"4largest countries in the world by GDP, following USA, Japan and Germany.
The 2007 GDP of Chimaas USB,280.1 billion, accounting for 23gercent of USA, 74.9 percent of
Japan and 99.5 percent of Germany, representing an increase of 17.2 percent, 59.7 percent and 78.9
percent over 1978 respectively. Theer capita GDPin China increased from USD1901878 to
USD2360 in 2007. The countrg iclassified in the lower middle category by the World Bank by per
capita income.
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1.3 Demography

China has the largest population in the worlkBSsays in the report issued on Februat§, 2009,as

of the end of 2008, the total populatiowas 1.308billion, representing an increase of 6.73 million
over the year before. The new born population in 20@8516.06 million, with a birth rate of 12;1:3;
and the number of death is 9.35 million, with a death rate of:’Z.06The rate of naturagrowth is
5.08: .

Asof the end of 2008, the 6§earold or above population reached 158.89 million, accounting for 12
percent. The report that is issued BBSon November 3, 2008 says that As of the end of 2007
Chinese population accounts for 20.1 percent of the world'slfatamparing with 22.2 percent in

1980. The decreasing is driven by the family planning policy since 1979. China is experiencing steady
growth of population, civilization improvement and increasing labor force. On average, every 5 adults
only need tofeed 2 children or old peopleChina has a population structure at a golden period.

1.4 ClimateChange,Development andEnergy Security

alye 20aSNBIiGA2ya 2F GKS frad mnn @SIFNBR akKz2e¢g GKIFG
change characterized by aidal warming. And the trend of climate change in China is generally

consistent with that of global climate change. To address climate change and promote sustainable
development, China has carried out various policies and measures, such as economicur@sgyuct

energy efficiency improvement, development and utilization of hydropower and other renewable

energy, ecological restoration and protection, as well family planning, which has contributed

significantly to the mitigation of climate change.

The Third Asessment Report of the Intergovernmental Panel on Climate Change (IPCC) has clearly
indicated that most of the global warming observed over the past 50 years is likely induced by the
increase in concentrations of greenhouse gases (GHGs), such as carkida (CQ), methane (CH,

and nitrous oxide (pD), due to human activities. In the context of global warming, climate in China
has experienced noticeable changes over the past 100 years as well. The major observed evidence of
climate change in China inicles the following:

--Temperature. Annual average air temperature has increased b@.8M during the past 100 years,
which is slighthgreater than the average global temperature rise. Most of the temperature rise is
observed over the last 50 years.

The regional distribution of the temperature changes shows that the warming trend is more
significant in western, eastern and northern China than in the south of the Yangtze River. The
seasonal distribution of the temperature changes shows that the most fisigni temperature
increase occurred in winter, and 20 consecutive warm winters are observed nationwide from 1986 to
2005.

--Precipitation. In the past 100 years, there is no obvious trend of change in annual precipitation in
China, but there exists congrhble variation among regions. The annual precipitation decreased
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gradually since 1950s with an average rate of 2.9 denAde although it increased slightly during the
period of 19912000. The regional distribution of precipitation shows that the deceems annual
precipitation is significant in most of northern China, eastern part of the northwest, and northeastern
China, averaging 200 mm/decade with decrease in northern China being most sevefbe
precipitation significantly increased in southermi@a and southwestern China, averaging-6tD
mm/decade.

--Extreme climate/weather events. The frequency and intensity of extreme climate/weather events
throughout China have experienced obvious changes during the last 50 years. Drought in northern
and norheastern China, and flood in the middle and lower reaches of the Yangtze River and
southeastern China have become more severe. The annual precipitation in most years since 1990 has
been larger than normal, with the precipitation pattern being a dipoleresponding to frequent
disasters in the North and flodd the South.

+{ S tS@Std® ¢KS NIXdS 2F asSr tS@St NRrRaSyrkt2y3a / KAyl Q
slightlyhigher than the global average.

--Glaciers. The mountain glaciers in Chinaeheetreated, and the trend is accelerating. The trend of
climate warming in China will further intensify in the future.

The projections by Chinese scientists indicate that:

--The nationwide annual mean air temperature will increase by2118| in 2030 and by 2:3.3N in

2050 comparing with that in 2000. The warming magnitude will increase from south to north in China,
particularly in northwestern and northeastern China where significant temperature rise is projected.
It is estimated that by 280, the annual temperature will likely increase by-2.9N in northwestern
China, 1.&2.0N in southwestern China, and 226N in the QinghaiTibetan Plateau.

--Precipitation in China will possibly increase during the next 50 years, with a projectedwiatio
increase of 23 percent by 2020 and-B percent by 2050. The most significant increase might be

experiencedn southeastern coastal regions.

--The possibility of more frequent occurrence of extreme weather/climate events will increase in
China. It wil have great impact on the soeeonomicRS @St 2 LIYSy & FyR LIS2 L) SQa f A F¢

--The arid area in China will probably become larger and the ridks#rtification might increase.
--The sea level along the coasts in Chiidlhcontinue to rise.

--The glaciersni the QinghaiTibetan Plateau and the Tianshan Mountains could retreat at an
accelerated rate, and some smaller glaciers will disappear.

GHG emission in China
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I O0O2NRAY3I G2 G4KS LYyAGALFE bliA2y Lt [/ 2YYdzy &l GA2Y 2V
| KAyl Qa G201t D wd4.06 Yillich dohs2of COR ¥quivaldrt (tce) (3,650 Mt of net

emission), including 3,070 Mt of Cr30 Mt CQ equivalent of CH4 and 260 million tce ofON

| KAyl Qa SELISNIAa SadAayYl dS nikaiwasapgpioh ¢10QEe (560AMf DI D SY
net), including 5,0501t CQ, 720 million tce of CHand 330 million tce of }D. From 1994004, the

annual average growth rate of GHG emissiaas approx. 4 percent, and the share of Ci@ total

GHG emission incread from 76 percent to 83 percent.

| KAyl Qa KAAaG2NROFtT DI D SyYyArAaaizy Aa @SNEB f26 FyR LISN
I O02NRAY3I (2 GKS &ddGdzRé O NNARSR 2dzi DHetissiokfd®m2 2 NI R wS
fossil fuel combusbn is 79 Mt in 1950, accounting for only 1.13 percent of the world total at that

time, while the cumulative emission accounts for only 9.33 percent during the period of2(85E)

The cumulative CCemission per capitavas61.7 tons over the same periodhnking the 92nd in the

world. Statistics from the International Energy Agency (IEA) indicates that per capitarr@3ion

from fossil fuel combustiomwas 3.65 tons in 2004 in China, accounting for only 87 percent of the

world average and 33 percent ofdhof countries in Organization for Economic-@xeration and

Development (OECD).

China took lead in developing theK A y I Q& | 3 Sy RIWhePaperwdChind's Pgpiilatdhp
Environment and Developmentafter the United Nations Conference on Eomiment and
Development in 1992, and adopted a series of policies and meadalgsg into account its own
situationand making positive contribution to the mitigation of climate change.

Measures to tackle the climate change in China
-- Restructuring theeconomy, promoting technology advancement and improving energy efficiency.

Since late 1980s, Chinese Government has paid more attention to the change of the economic growth
pattern and the restructuring of economy, and integrated reduction of energy &nersesources
consumption, promotion of clean production, and prevention and control of industrial pollution into

its national industrial policies. The industrial structure has been significantly improved through the
implementation of a series of indusatipolicies to accelerate the development of the tertiary industry
andto restructure the secondary industry. The breakdown of GDP across the primary, secondary and
tertiary industries in 199%as26.9:41.3:31.8, while in 2005wtas12.6:47.5:39.9. The sine of

primary industry declined continuously, and the tertiary grew greatly, especially in sectors such as
telecommunication, tourism and finance. The secondary industry has slightly grown in the overall
share, but its internal composition has signifidgrachanged, and the proportion of high valadded
products has increased due to the rapid development in machinery, information technology and
electronic sectors. Such change has brought significant energy conservatiditdddering the

period of 19912005, China achieved an annual GDP growth rate of 10.2 percent with an annual
growth rate of 5.6 percent in energy consumption and an elasticity of energy consumption of approx.
0.55.

Since 1980s, Chinese Governmeasl R2 LJG SR | LINR y Odéntth deveBpfentaddj dz £ G NB I
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O2yaSNWBIGA2Y 6AGK AYYSRAFGS SYLKIaAxa 2y GKS fF daGSNE
strategic importance in energy policy. Energy conservation is effectively promoted through the

implementation of theEnergy Conservatiomw2 ¥ (G KS t $2 LJX S QBC)anéreldznt A O 2F / KA
regulations, the development of specific energy conservation plans, the adagidimplementation

of technologicaleconomic, fiscal anddministrativepolicies in favor of energy conservation, the

development and application of energy efficiency standards and labeling, the encouragement of

RDD&D and diffusion of energgaving technologies, the importing and absorbing of advanced

energysaving technologies, the creation and employment of new eneoggervation mechanisms,

FYR (GKS LINRY2GA2Yy 2F 1S@ SySNHeée O2yaSNBIiGA2y LINRB2SCO
intensity (energy consumption p&MBmillion GDP at price in 2000) went down from 268tce to

143tce, representing an average yaarer-year falling rate of 4.1 percent. The unit energy

consumption of energyntensive products in industry declined strikingly. In 2004, comparing with

1990, for generators with capacity of 6MW or above, the unit energy consumption for thermal power

supply deceased from 42gcekWh to 376gce/kWh. The comparable energy consumption for 1 ton

of steel in key businesses decreased from 997kgce to 702kgce. The comprehensive energy

consumption per ton of cement in larggnd-mediumsized businesses decreased from REE to

157kgce. During the period of 1992005, with economy restructuring and energy efficiency

improvement, 800 Mtce of energy are saved, equivalent to agd@ssion reduction of 1.8 billion

tons, based on a factor of 2.2TTCQ/tce for China in 1994.

-- Optimizing energy mix by developing learbon and renewable energy

Under national policy guidance and with firal support, the share of higgrade and clean energy is
improved by strengthening the development and utilization of hydropower, nuclearggnoil, gas

and coalbed methang(CBM), andby supporting the development and utilization of new and
renewable energy including biomass, solar, geothermal and wind power in rural, remote and other
suitable areas.

Overview of the Energy Sector

China prodiced 2.5Btceenergyin 2008, 3.98 times uffom 1978level, with an average annual

growth rate of 4.7 percent. China is ranked as the second largest energy pardoauntryjust

behindthe United Statesand the energgeltsupplyrate has reached 90 peent. According tiNBS

the production of crude coal in Chimaas2.716Btin 2007, rankedhe firstin the world, increased by

3.33 timesfrom 1978. By the end of 2008, the installed capacity of power generation reached 792 GW,
increased by 12.8 timdsom 1978, and the annual growttate is over 9 percent. The power

generation in 2008 reached 3,433[%Vh, 12.58 times over that of 1978 with an annual growth rate of

9 percent. At the same time, the development of renewable energy has beeadvahced Tre

share of hydropower, nuclear and wind in the overall power generation has increased from 3.1 percent
in 1978 to 9 percent in 2007. For the past yeé#re share of installed capacity of renewable has been
growing rapidly, from 14 percent in 2005 to 17 rpent in 2008.

The 17" National Congress of the Communist Party of China, held in October 2007, set the goals of
accelerating the transformation of the development pattern and quadrupling thecppita GDP of
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the year 2000 by 2020 by optimizing the ecario structure and improving economic returns while
reducing energy consumption and protecting the environment. The outlikeol 1th Fiverear Plan

for National Economic and Social Development of the People's Republic op©@fents that the

per-unit GDP energy consumption by 2010 will decrease by 20 percent compared to 2005, and the
total amount of major pollutants discharged wglb downby 10 percent.

To realize the country's economic and social development goals, fhé‘i{EKZOOGZOlO) for the

energy industry has put forth the following goals. By 2010, energy supply shall meet the demand of
national econont and social development. Other goadsludesignificantprogress in energy saving,
highly improved energy efficiency, further optimizedergy structure,technological advancement
greatereconomic benefits and market competitiveness, as well as improved enelaped

macra-control, market supervision, legislation and emergency system compatible with the socialist
market economy. The result Iivbe that energy production can be favorable for economy, society and
environment.

In 2006 the unit GDP energy consumption in Chimes1.206tce/ RMB10, 000, down by 1.33 percent
from 2005. Therdnas been an annualecrease of 3.66 percent in 2007 an@# percent in 2008. It is
largely due to theclosing dowrof many small codired power plants. With appropriateombination

of polidesand measures, China has clodé169 GW capacity abakired power plants in 2008, with
the annual goal completedn the past three years, the accumulatskut downcapacity has reached
34.2GW, accounting for 68.4 percent of the total shutdown target within th& PP By replacing the
small coaffired power plants with the large ones, it has saved\t3f coal, educed 73,000 t S@nd

69 Mt CQ emissiors. In 2008, more than 1,000 outdated coal mimesre closed, with a capacity of 40
Mt.

3 Wind power

3.1 Overview

People's Republic of China Renewdbhergy Lathe ReLawhas been considered and approved by

the tenth sessionof b | G A2y f t S2LX $Qa /2y 3aNBaa o6bt/ 0 {GFyYRAYS3
which has decided the implementation thfe ReLawfrom January 1, 2006. A series of matching

detailed rules and regulationsexe issued aftethe ReLawhas been issued.

| KAyl Qa ¢6AYyR d$dpuelSpoed akayi BxpidsiveN@eringlthe past four years

(20052008 Thetotal wind power installatiorin China ha reachedl,260MW in 2005, 2,582 MW in

2006, 6,04MW in 2007 and12,152MW in 2008. Thannualgrowth rate is over 100 percent

averagéy 113 percent. Thevind turbinemanufacturings experiencing rapid development, with lots

of manufacturereemerged within a short period of timeTtere are 70 wind turbine manufacturers

under planningandexpect to have a capacity of over 30,0@0V per year by 2010. Wind power

industrial chain keepextending witha group ofserviceproviderscoming into being, such as project

development, installatin, operation andmanagement, technical services within quality warranty

period, equipment repair and professional cleaning. It is expected that within the next few years,

| KAYlFQa 6AYR LI26SNI AYRdzZAGNE gAtt O2ChitadedzBr (2 YIFAYyGl

1C
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in installed capacitglobally, equipment manufacturing scaénd professional services, bringing a
bright future forthe expansion of Chinese wind industry

3.2 Analysis on Resources and Economic Potential

321 / KAYl Qa 2AYyR wS&az2dz2NOSa

Different results have beergeneratedby different organiationson the Chirese wind resources

potential both technologically and economicalfccording to the second and third survey metional

GAYR L3 6SNI NB a2 dzNO Srder-highKwing lreQatirce® tfiacénz héBlevaloped

theoretically are 3,226GW and 4,35@W, and technicallgvailable resources af@53GW and 297

GW respectively The research results frofdnited Nations Environment Program (UNHE#PR005

showthat Ch y | Qa 2 yhétdt-igdindpesourceshat can be technically developed are 1,400

GW. The evaluation results from China National Climate Center in 200@dlio® | (i / KAyl Q& 2y aKz
10-meter-high windresourcesthat can be technically developed are 2846W without considering

the case of Qinghdiibet Plateau (the above data refer @hina Wind Report 200817). As Chinese

Academy of Engineerin@AB, / KAY |l Q& 2y aK2NB ghoydRrangdFranB80RGWMES & 2 dzND S &
1,400 GW, both of which are much hay than the datgrom national surveylt is suggestedhy some

expertsthat the windresources at the specific site can lmalculatal asthe number of wind turbines

that can be installedinder currentwind power engineering technical and economic condisiithin

acertainarea ofland. Accordindy, the third nationalg A y R LJ2 6 SNJ N’ a2 dzNDS&a adz2NwsSe a
onshore windfarm with the density exceeding 150\ m is 200,000sq km Based on common wind

farm layout for plain terrain (4Dx8D), the indtal capacitycould be2,000GW.Taking account othe

geographic impacsuch as thenon-plain terrain,the feasibleinstallation capacityshould bel,500

GW.

Aspreviouslyestimated, Chin@ offshore wind poweresourceis about750 GW.Calculation has bee
made based onthe 16,000-31,000 sq kmof sea areathat is suitable forwind turbines instalition,
which gives amchievableoffshore windresourceat approx. 106200 GW.

ItQ noticed that both onshore and offshore wincesourcepotential requires furtler study to gain a

better understanding on its explosive ratBut confidence is given foachieving 1,502,000 GW of

installation capacity with existing wind resources. Therefai¢hin the next few decades, wind

resources will not be a restricted factor2z G KS RS@St 2LIYSyd 2F / KAYl Qad 6AYyR

3.2.2 EconomidractorsinfluencingDevelopment ofWind Industry

Ly H 1 nynewwinl poydr Qsiallatiorwas §246 MW that enabledan accumulativeapacityof
12,152 MW. It@projected that by 2010 amaccumulatie capacityof 20 GW will bechieved 2.2%of
the total electricityinstallation planned by the State Grid byattyear(estimated to be900GW). By
2020 the total wind installation will reach 100 Q) the current plan8.3% percent of the total
power indallation capacity(1,200 GW aplanned) In the next decade, thehareof wind powerin
power grid installed capacityill still remindsmall,a longer timeframe is foresedor wind to play a
significantrole as an alternative energit@ also debatedhat due to the small portion in the total

11
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electricity supplythere won®@be severeinfluence ornthe grid as well as thgpower economy in the
near future. However, wind energy can play a positive itoknergy saving and emission reduction,
environmental pllution easingand energyportfolio improvement.

It is arather complexto give an accurateevaluaion onthe impactof 6 2 NY RQa FAY Il y OA I f
Chiresewind energy industry. At leadty the end of the first quarter of 2009, there i®0 obvious
negaive influence has beespotted. It can be seen from théright side of the financial crisis, lots of
countries includinghe United States, paynore attention to renewable energy development, and
take it as one othe mostimportant strategic solutios to overcomethe crisis andto preventa
recession. Power industry takes a certain proportion in the economic revitalization investment with
RMB4 trillion(RMB3 trillion for renewable energy, equivalent to USD440 billiondled by Chinese
government. In thedllowing years, the investment fgrower installationwill be increased, including
power grid investment, which igssential for wind power generated electricity to go on to the grid
Sme key equipment manatturers have been listed asne of the ten industries in economic
revitalization plan As statistics showthe average per kW investment RMBLO,277 (USD1,511jor

wind farm in 2008, and investment per million kW is abBMB10billion (USD1.46 billionfor wind

farm construction, which will be actiwepulling GDP.

3.3 DevelopmentSatus andGoals

In 2008, wind farm construction in China kegppandingapidly, hitting new record. The

newly-added nstallation capacity in 2008 was 6,246 MW (5,132 turbines), and the total installed

capacity was 12,152 MVégprox. 11601 turbines), twice as many as that of the last year. Thus,
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Germany (23,903 MW), and Spain (16,740 MAYprovincial levellnner Mongoliais a pioreer in

terms of installatiorwith the newlyadded capacity of 2,172 MW and the total installed capacity of

3,939 MW, followed by Liaoning, Hebei and Jiliovinces The three provinces have an installed

capacity of 1,250 MW, 1,111 MW and 1,069 MW respetyi And the installed capacity in some

other areas exceeded 500 MW, such as Heilongjiang, Jiangsu, Gansu, Xinjiang andgShandon

In the pastfew yearsa new feature has appeared ihe wind industry. someregions with relatively
scarce wind resourcesiish asHenan, Gongqging, Jiangxi, Hubei, Hunan aruhnarhave already
started to construct and develop wind farom@n one hand, the wind power installation has been
expanded greatlat the geographical scal®n the other hand, it has raised new technaadl
economic challenges.

There werel99wind farm projects were approved in 2008 with a total capacity of 11,670MW. By the
end of 2008, 1,840MW capacity has been installed and 9,830MW is currently under construction,
which means 2009 will continue the dhi installation growth rate as the previous years. Five
concessional programmes have been approved by the end of 2008, with a total of @@tprand
8,800MW installation capacity There were 18 projects at the stage of under construction or
constructioncompleted, with an operational capacity of 1,570MW, which accounted 13 percent of
overall national wind installation capacity. A large numbethefrest of theoperational projects were
approved at either provincial or regional level.
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In 2009 the Natioral Energy Administration putforward a Wind Development Principal ,m
constructinglarge wind bases connected grids. A target is tbuild a tremendous wind power base

at 10 GWlevel. Currentlythe construction of the wind base in Yumen of Gansu Prevhas been
kicked off. Thecomplementarytransmission project of 750 KV starts construction. The planning for
wind bases in East Inndfongolia (30GW), West InnefMongolia (20GW), and Xinjiang Hami (20
GW), North Hebei (1@GW) and Jiangsu Coastline (BW) is undergoing.

Besides, wind power equipment manufacturing industry alsodtdsevedgreat ascomplishment in
the past years. Before 2004 theveere less tharfive such manufacturers in China, whose market
shares in total werdess than 15 percent. Bkie end of 2007, thergvere 40 manufacturersncluded
domestic ones, foreigfunded businesses and joint venturésirthermorethey have carried out
intensiveR&D of wind turbingechnology In 2007, the newhadded instaktion capacitywas3,443
MW, amag which the share of domestic businesses accedfdr 56 percent. As of the end of 2008,
the number of domestic wind turbine manufactuseincreased to 7ahe newlyadded installed
capacitywas6,246MW, among which the share of both domestic goaht venturebusinesses
increased to 75.4 percenBy 2010, he 15 assemblymanufacturerswill havecapacityof 20,325MW;
plus other manufacturersdevelopment zones under planning and wind power industrial parks, it is
estimated that the total capacity willxeeed 30,000MW, greatly beyond market demand.

Figure 1The development trends of Chi&wind power installation (MW)

14000.0
12000.0 —
10000.0 —
8000.0 —
6000.0
4000.0
2000.0
0.0 I I I I I} I} I} i ' . L Il Il Il Il | e | [EE |
O I~ 0 O O 4 N M < I O~ 0 O O d N OO & 1 © I~
O 0O W W O O O O O OO O O O OO O O O O © O o o o
oo O O O O O O O O OO O O o o O o O O O O o o
— — — — — — — — — — — — — — « N N N N N N N N
I New installed Accumulate

3.4  Policies,3andards andLocal Regulations

Benefiting from the favorable policies, China wind power imgushas gone through rapid
dewelopmentin the past years. The publication tife ReLawand a series of detailed implemeng
regulationsare the ultimate momentum for the indusial development.The ReLawas solvd some
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key issueshat have restrictedhe scale umf wind power industry for a long time.
3.4.1 GridGonnection Policy for Wind Power

The bhw regulates that allgrid companiesshould purchase all the electricitgenerated from
renewable energywourcesand provide grid connection service. To put the rules into effect, $tate
Electricity Regulation CommissiorSERT releasedthe Regulatory Measures on @éike Purchase of
Electricity from Renewable Energy Sources by Grid Complariie$25th order in 2007.For coalfire
power generator, the grid company will select the coal fire power plants through theifetadiff
bidding processBefore the issuancef the regulator measure for renewable energy purchase by grid
company the related policies ha clarified that wind power does not participate in fe@u tariff
bidding, and regulated that wind power has tipgiority in electricity dispatchindo power grid.
Therefore, the obstacles for grid connection of wind power have been weeded out by these policies.

3.4.2 Wind Power Price Difference Allocation Policy

Thelnterim Management Measures for Renewable Power Tamiff Cost Allocatiohas been issued

by NDRGn 2006, andhe Interim Measures on Renewable Power Surcharge Collection and Allocation
has been issued by NDRC in 2007. With the abovessudpolicies, the rules ithe ReLawthat
renewable energy price ddrence shall b@btainedfrom the provinciakledricity sales revenuand
adjustedby the Statein a unified way, havbecame effectiveThe historical fact was thdhe faster

the development of wind power in remot@nd poor regionsthe higherthe eledricity tariff and the
heavierthe financial burden This problem has been addressed by the measures thatdctirated
development of wind power in provinces and cities.

In order to ensure thdinancing of theprice differencethrough theallocationfund, NDRotified in
2006 that since June 30, the power grids of each province in Giakhsurcharge of additional
RMB0.00](USDl.SxIﬁ)) per kW for renewable energyhis would enable a collection &MB3 billion
(US@39 million)in 2007. In 2008, theurchargehas been adjusted to RMBO.O(QIZSD3X1'O), with
the collected income exceeding RMB6 billd5D878 million)Therewere 48 projects in Chinaawe
receivedthe compensation of thgoremium tariff amounted to RMB60 nillion (USD38.1 millionin
2006 of whichXinjiang, Jilin, Inner Mongolia and Tilodttained RMB91.71 milliolUSD13.43 million)
from Jiangsu, Zhejiang, Shandong and Henan. From January to September 2007yeiteerEl0
projects received subsidieamounted to RMB714million (USD105 milbn). From October 2007 to
June 2008, 148 projects in total obtaindds compensatioramounted toRMB1954 billion(USD286
million). Among them, 102 project&ere wind power projects with the total installed capacity of
5,000MW and 5.92 billion kWheledricity connected to the grid. They have receivie subsidy of
RMB1.382 billiorfUSD202 millionjPower Station InformationP2, Issue 12, 2008).

3.4.3 Feedin Tariff Pricing Mechanism ofwWind Power
In the Interim Management Measures for Renewable Power Tamidf Cost Allocatioissued by NDRC,

it is providedthat two modes are adopted for the pricing of renewable power. One is that the price is
set upby government and the othanode isguided by government. The guided price is Huecessful
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bidding price fixed by tender and especially for concession projects. sthogessful bidding pricer

five concession projects is between RMBO0.382/kWh and RMBO0.551/kWh. The price decided by
government is mainly for the projects that are approved by prowsraed less tha 50 MW. The
approved power price is between RMBO0.51/kWh and RMBO0.68/kWh, different from that of
concession projects. It is worth pag more attentionto the fact that in evaluatingonditions of the

fifth batch of concession projects, the condition of miing the highest score for feed tariff in
bidding was changed from the lowest quoted price ttie one that ismost close to the average
quoted price. The wining price for the fiftatch ofprojects is RMB0.468.551/kWh, from which it

can be seen thathe feedin tariff becomes increasingly reasonable. According to the statistics, the
average price (tax included) is RMB0.5975/kWh for approved wind farm projects in 2008. As a whole,
forming a fixed mechanism of feead tariff and returning to reasonabl@rice are the necessary
conditions and ultimately assurance for wind industry development.

3.4.4 Discussion ofRPS Requirement

The Mediumand Longterm Plan for Renewable Enerlggs been issued by NDRC in August, 2007, in
which it is the first time to put faward that in areas covered by large power grids, gdro
NEBySéglofS LI26SNI ISYSNI A2y Qa &AKINB 2F G201t LIR2GSNI Z
3 percent by 2020. It is required that the power plants with equity installed capacity of o@Y 5

shall have an equity installed capacity of Aoydro renewable energy accounting for 3 percent of
their total capacity by 2010, and over 8 percent by 2020. At current stage, only wind power has scaled
up in all norhydro renewable energy. It is estimatédiat if the total installed capacity of power grid
reaching 0.9 billion kW by 2010, the 3 percent wind power will be 27MM0 The plan has provided
momentum and specific targets for the major power generation groups to develop wind power.
Although thequota system has not been carried out, the plan has been an important factor driving
the rapid development for the last years.

3.4.5 Driving Force ofClean Development Mechanism (CDM)

In October2005, NDRC, Ministry of Science and Technoldd®@ST , Ministry of Foreign Affairs

"~ MFA and Ministry of Finan€e MOF jointly issuedthe Measures on the Operation and
Management of CDM Projegtavhich promotes the development of China CDM projects. The
newly-built wind projects meeting the CDM conditioase submitted for approval. As of January 12th,
2009, there are 367 projects in China that have been successfully registéitedCDM Executive
Board. Among them, there are 95 wind power projects, accounting fgpe2bent of the total. The
total installed capacity of registered wind projects is 5,589M8/, accounting for approx. 50ercent

of the completed wind projects. Based on 2,000 hours of power generation on averadét 8dal is
saved and 10.281t CQ emissions is reduced annually. As for theMCprojects, their feedn tariff
can get a subsidy of RMBO0-0714 /kWh subject to sales price withihe givenperiod. It is favorable
F2NJ / KAYlF Qa & Ay R -intafil azdindpidjects fs gtidr8latively Bw ifi SHh& making
most of wird projects profitable. The subsidy is popular among wind farm owners.

3.4.6  Fiscal Subsidy
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The national fund, mainly through subsidy policy, strongly supports the R&D of wind power
technology and wind turbine. In addition to this, boMOSTand NDRC are givindneir strong
supports to the research and innovation of domestic wind turbine and its parts through various
national technological plans and special R&D fufafsrenewable energy respectively. Since the
Interim Management Measures on Special Fund for WiRdwer Generation Equipment
Industrializationwas issued byMOF in August 2008, many incentives have beextended to
encourage the R&D of new wind power equipmenieNotice on Adjustment of Import Tax Policies
for High-Power Wind Turbine and Its Key RBaaind Raw Materialbas been issued byIOF, which

rules that import tax shall be collected for wind turbines of 18V or below and importduty and
valueadded tax (VAT) shall be collected for the key padfore rebate supporting the localed
production of wind equipment. These policies and measures plagedctive rolein longterm
KSFHftdKe RS@St2LIVYSy il 2 FNo/2R4ARIdsWed by MRCRN FebfuRrdzA00NE
requires the further planning afind power development, doing a good jobsapporting wind power

grid construction, ensuring the grid connection of all the electriigm approved wind projects,
strictly implementing price policies ardarifying tariff in a timely manner and formulating the grid
connecton management measurelBased on requirements of wind power. New requirements have
been put forth for solving the existing problems in wind power development.

3.4.7 Local Policy Support

In addition to the national unified policies, some places and departments have also issued giaferen
policies to encourage wind industry development according to their actual situation. Wind power
feed-in tariff has been increased from RMBO0.53/kWh to RMBO0.689/kWh in Guangdovince,
changing thecold picture ofwind power investment over the pastears. A large number of wind
projects have been submitted for approvallind Power Equipment Development Prograas been
issued by Jiangsu Provindé points out that by 2020, Jiangsu will basically form a wind turbine
manufacturing capacity of 8,000/W and a sales revenue of RMB100 billion. TBaide for
Development of Wind Power EquipmeéntNational Defense Industigsued bythe Commission of
ScienceTechnology and Industrpr National Defens¢ COSTINDJays that it is planned to build-2
domestially leading wind turbine manufacturing businesses by 2020, with an annual manufacturing
capacity of 2,000 turbines. GanBwovince hagproposedand actively promoted the construction af

wind base just likehe Three Gorges in Hexi Corridor, and attratteanufacturing plants to Gansu by
using the opportunity that Chineasapprovedthe construction of the 1GWwind power basewith

the aim of optimizinghe industrial structure. Hebei Development and Reform Commission requires
further planning of wind pwer development, better construction of GW wind power baseand
power grids and improvement of Hebei wind power industry, which have played a practical role in
promoting China's wind power industry.

3.5 Investment and hdustry Trend

From 2007 to 2008, Chiread state-owned businesses as wind farm investors, such as the five major
power generation groups, Shenhua Group, China Energy Conservation Investment Corporation, and
Guangdong Nuclear Power Group. Among them, China Longyuan ERmivér Group Corp.is a

typical one. Longyuan Group is the first one breaking the milestones of M0@@&nd 2000MW in

16

¢t KS



Background Pape€hinese Renewables Status Report October 2009

installed capacityf wind power. As of the end of 2008, the total installed capacity of Longyweemn
2,800MW, among which the 1,37MW wasnewly added in 208. Following Longyuan, Datang and
Huaneng hd installed capacity of 1,073W and 933MW in 2008 respectively. As planned by
Longyuan, it is expected to have its wind power installed capacity exceed B@06y 2010, and
20,000MW by 2020, with which it wlilremain No.1 in ChinaA(ind Power GeneratiqrP1, Issue 2,
2008) Some other power generation groups and the large stat@ed businesses which are new
into this field for the past years, such as Three Gorges Group and Guohua Energy Investment
Corporation and also some local statewned investors, such as Hebei Construction and Investment
Group, all put forward the ambitious development plans with the installed capacity goals of more
than 10,000MW. What can be estimated is that within the next few ye&@kina wind farm
investment will still mainlyoe made by largeSOEsIn view of the great strength of these lar§©Esis

well as their enthusiasm for wind power industry, it is expected that in the near future, investment
funds will not bea constraint fordevelopment of wind power industry.

For the past years, some of public and private businesses with potential and strength have showed
their great interest in wind farm construction, and hadene a variety of preliminary works for
investment. Howeversince there are many difficulties, they cannot make actually big progtess,
havinga small market share. The scattered power stations invested by individuals or families can be
connectedto the grid nearby, and also can make full use of land resouresg, the pressure on grid
causedby large wind power access to grid and comply with the concept of distributed energy system.
There is no doubt that the stations afeasibleand can bring aboubenefits boththeoreticallyand
technically. According to theurrent management system, there will be a series of difficulties in the
approval procedures, grid connection, the relationship between the sale and purchase of electricity.
The existing management system is not favorable for the development, so itl idif§idult to put

them in practice. Overall, the situation that China wind power investment is mainly mage®avill

not change in the near future.

In general, it is the same situation for wind manufacturing. Among so many tudssemblyand

parts manufacturing businesses, statevned capital takes the majorityfhe difference is that some
listed companies such as Goldwind, Dongfang Electricitgnjihg Gaozai Gear, are leaditige
industry, while lots of private businesses, such as Zhengjiang Hlegriyang Huachuang, Guangdong
Mingyang and Huiquan of Inner Mongolia, have actively engaged in manufacturing turbine and its
parts, starting their long journey in the new industry,

3.6  RuralBectrification

The promotion of rural electrification by wind powelis mainly show in the promotion and
popularization of offgrid turbines, providing electricity for poor families in uncovered areas.

In 2007, China produced 54,800 swald mediumsized offgrid wind turbines, with the
yearoveryear growth of 9.6 peent, the total capacity of 384W, and theoutput value of RMB8
million. The 19 models include 180G, 150W, 10KW and 10KW. Theproductionin 2008was78,411
turbineswith approx. 73MW capacity From 1983 to the end of 2008, Chipeduced 508,712 smial
off-grid wind turbines in total. It is estimated that there are approx. 0.19 million small wind turbines
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still being used, with the installed capacity of approx.W and the annual poer generation of

83.22 GVh. China is global leader imnnual outpd, total output, production capacity and export of

small wind turbines. There arabout 10 colleges, universities and research institutes, 36 turbine
production companies and 28 parts productioncompaniesengaging in the relatd business. There

are severh companieswith larger annual output, such as Jiangsu Shenzhou Wind Power, Hunan
Zhongke Hengyuan Technology, Guangzhou Hongying Energy Technology, Ningbo Wind King, Beijin
Yuandong Boli, Long Xinlamd Tianli Machinery of Inner Mongolia. The-gffid turbine provides
electricity for poor families in uncovered areas. Its applications extend to broadcast and
communication relay stations, street lights, garden lights, fishing boats and public facilities.

China offgrid wind turbines have been increasingigpularin foreign countries. In 2007, China has
exported more than 19,000 offrid wind turbines, with the total capacity of 24W, and in 2008
39,387 turbines. There are 46 countries and regions to be exptoteslich as Korea, India, Indonesia,
Japanthe Philippines, Pakistan, Argentina, Australia, Britain, and the United S&dese(of the data
come from theReport on Development of China-@iifd Wind Power Industiyy Mr Li Defu)

3.7 R&D

Chinese government attaches great importancestdtech innovaton of wind power industry. The

key projects in the field have been supportedthg 863 Planthe 973 Plan, science and technology
supporting plarinitiated by MOSTand the renewable energy special fund on R&D from NDRC. Lots of
technologies have beensted in related plans and specigrograms such as the technologies of
MW:-level, direct drive and permanent magnetic, full power and inverse wind turbine and its key parts,
and MWHevel, doublefeed, variable speed and constant frequency (VSCF) windneiidoid its major

parts; industrialization of domestic wind turbines; and -siffore wind power technology. The
investment has been made by Hunan, Shanghai and Zhejiang to support the R&D of wind power
technology.

With the Statesupport, a batch of wind tlnrines and parts manufacturing businesses started to exert
their main role in technology innovation in various forms, and strived to have their own intellectual
property rights (IPR), with some achievemehtving been madeGoldwind has purchased Vensys
based in Germany, which was a design partner of Goldwind in M&Wlevel turbinedesign Thus
Goldwind is now firmly controlling IPRs of dominant products and the technology development rights
for new products. Sinovel and Dgiang Electricity have digestetthe technologies ofimported
turbines for improvement and innovation. Some businesses are develoghig\® turbines and the
special turbines for offhore wind power. Besides, some parts manufacturing businesses, such as
Baoding Huiteng, Nanjing GaozaiaGend Yongji Electri€quipment Cq. have developed and
manufactured products based on requirements of turbine businesses. Insisting on innovation with
improved independent design capability, they have launched new products in succession. Some of
manufacturing companiesalso provideparts of turbine for manufacturers in foreign countries. All in
all, China is lagging behind in the core technology and independent innovation capability of wind
equipment manufacturing and does not have a team of experts hdwe a full understanding aire
design technologies of wind turbin@here is a lack dfasicwind generationtheory, assistant tools
andresearchresultsfor independent innovation. There iw state-level R&D platform for wid power
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generation technolog. The fundamentaltheory research on wind power has not been carried.out
The efforts in this regards have to be enhanced.

3.8 LocalCaseSudy: Development of Wind Power Industry in Inner Mongolia

Inner Mongoliahas gone through tremendougrowth in the pastyearsin wind powe installed
capacityand becoms the model region in China. Comparing with the other areas, Inner Mongolia
firstly reachedthe milestone of IGWinstalled capacityn 2007, with 1,736 turbines (1,588W) as of

the end of the year. In 2@) the newlyadded installed capacity of Inner Mongolias 2,354 MW,

with the total capacity reaching 3,93@W, for which Inner Mongolia remairtke leaderin China and
greatly surpasses the provinces such as Liaoning (M24p Hebei (1,143/1W) and Jil (1,085MW).

The newlyadded installed capacitin Chifeng Inner Mongolia in 2008vas 500 MW, with the total
capacity exceeding 1,000W, becoming the first city breaking the milestone of MIBV in China.

The rapid growth of Inner Mongolia due to thefollowing factors

Firsty, Inner Mongolia is rich in wind resources. A general survey shows that in Inner Mongolia the
onshore 10meter-high wind resource area with wind power density of more than 150%\s 1.05

million km?. In the area, approx. 1,00GW can beinstalled. The area has good quality wind
resources,non-destructivewind speed and plain terrain. It is favorable for broad wind farm. The
provinces adjacent to Inner Mongolia, such as Heilongjiang, Jilin, Hebei, Shanxi, Gansu and Xinjiang,
prefer to choose the areas near the boundary of Inner Mongolia for wind farm construction.

Anotherfavourable factorof Inner Mongolia ists power grid conditionsThe north and east side of
Inner Mongolia connects with Northeast Grid, and with China Nartl@rid in the middle. Although
there is only independent regional power grid in the west of Inner Mongolia, it alstheaconditions

of connecting with Northwest Grid. The strong gtidkage has provided the assurance for wind
powerto be conneced to grid. It is the advantage of Inner Mongolia that the other provinces such as
Xinjiang cannot compete with.

Last but notleast, the government shows great interest by taking measures to encourage and
guarantee development of wind power industry. The goverant actively strives for concession
tender projects, and accommodates some GO\-level wind projects. Some local governments in
Inner Mongolia, such as Chifeng, Baotou, all made an ambitious development plan for wind power
promotion. It is planned to budl large wind bases in Hulunbeier in the north; Huitengxite a
Wulanchabu in the middleSaihanba in the east; and Bayanzhuoer and Baotou in the west of Inner
Mongolia. The government pointed out that by 2010, wind power installed capacityld reach
5,170 MW, accounting for 7.5 percent of the total installed capacity. There is a series of supporting
policies and measures issued by Inner Mongodjavernment to encourage various investors to build
wind farms there. As pushed by rapid growth of wind powestalled capacity, Inner Mongolia
actively attracts wind turbine manufacturers to make investment dwade localizd production of

wind power equipment, forming a complete industrial chain, which is integrated into the economic
development of Inner Mongdi Wind power equipment manufacturing zone has been created in

Baotou, attracting some businesses to invest, suchas GoldEWR 2 & . I 2F Sy 33X 52y 3Qly DN
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Heavy Industry. And Vestas, Flande@hina Aerospace Science and Technology Corporation
Guangdong Mingyang, and Ruineng Beifang have set up their businesses in Inner Mongolia to prepare
for competition.

3.9 ExistingProblems andBarriersfor Wind Power Development
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growth. However, italso can be seen that some problems and obstacles for development of wind
power industry will appear in future by analyzing current situation and looking into future.

3.9.1 Grid Connection Problems

In 2008, the newhadded instded capacitywas6,240MW in China, with the total capacity reaching
12,150MW. The installed capacity of 12,180W mainly benefits from the existing resources of grid
under the support of power gridperators In the next few years, it is expected thatihwill still
have 5,000 and 8,00MW added newly each yeaWith regard tobuilding large bases connecting
with grid, since some of wind bases withGW and 10 GW need longdistance and higltapacity
power transmission, new transmission projects shallbbdt. Currently, although the technology of
the power transmission system of the main grids with Z20and 50KV has matured, it takes a long
time for construction planning. To build TWlevel wind power bases and transmit wind power on a
large scalén Xinjiang, Gansu, Inner Mongolia and other remote areas, it is necessary to bukd/750
or 1,000KV, EHV, AC, power transmission systemsGfl0 KV and+800 KV, EHV, DC power
transmission systems. These systems are still under testingptaatfactuing and commissioning,
thus the pace of development cannot be fast. Therefore, evarpdwer grid company attaches great
importance to and supports wind power development, in the next few years the S30IIDMW of
wind powerthat will be connectedo power gridwill imposepressure orpower grid construction. It
can be estimated that in the next few years, the construction speed of wind farm in China will be
subject to that of the power grid connecting with wind power projects.

Xinjiang is a typical aseshowing that grid can restrict the development of wind power. Since Xinjiang

is an isolated small grid with the total installed capacity of only 880U, currently,the further
development of wind power is hard when wind turbines of approx. 80 (approx. 7.5 percent)

have been installed. The urgent issue to be solved is grid connection if Gansu builds the large wind
power base. In Northeast and Inner Mongolia, wind projeats delayed due to difficult grid
connection wind turbinescannot be put intooperationafter installation andwind power generation

is limited at the time ofow load. This is quite commonn the next few yearsthe situationwill be

worse.

3.9.2 Load Adjustment Problems

With 10 GWlevel wind power being connectetd the grid, besidedransmission, it also needs to
solve theproblem of power consumption. Wind power igriable thusbrings tremendous pressure
to load adjustmat on the grid. The new problemesulted fromwind power due to transmission, such
as the switch and dispatch efectricity between provincial and large power grids and pricing, will
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challenge the existing dispatcdind management mode of power grid. Currently, comparing with
other technical problems of grid connection of wind power, such as reactive power regulataiic

and dynamic stability, harmonic interference and voltage flicker, the adjustment of active power/load
that might be the most important factor influencing the grid connectiaichwill be a keyproblem

that has to be solved.

3.9.3 Possible Surplusdpacity

The potential annual capacity igstimated at30,000 MW in 2010for the wind power equipment
assemblybusinesses under planning and construction in China, and might reach 6@ty 202Q

a great difference&comparedwith the expected annual maek demand of 5,0068,000MW. It can be
predicted thatsupply deficitwill appear in wind turbine market within the next few years. There are
70 businesses competing for wind turbine manufacturing. Most of them will face the dahbeing
eliminated Someunfavorable situations will make theeadjustment of wind power industry come
earlier, such as adjustment of policies, less enthusiasm of investors for wind power projects and the
entry of foreign wind turbine manufacturers into domestic market.

3.9.4 Turn theTendencyfrom FavoringCapacity toFavoringProduction

For a long time, there is a tendency that China pays more attention to pawséallation capacity
than power generation capacity and efficiendy all plans and statistics, there is always data iofiw
power installed capacity, buto clear data orthe level ofgeneration. In fact, power generation is the
final goal of installation, and the powewutput is essential for the efficiency of wind poweropects.
Currently, it is not easy to gathéine carect data of running wind farms in Chinaterms ofactual
power generation. According to the statistio47 wind farms in 12 provinces and regions of China in
2007, Xinjiangvasthe highest with 2,401utilization hours and.iaoningwasthe lowest with1,325
hours. The average is 1,787 hours, ihgwnot achievel the expected 2,000 hours yet. According to
the data in 2008 China WindPower DevelopmentResults Statistical Repot & 8 dzZSR 068 [/ KAyl Q
Hydropower Engineering Consultancy Group, by the end of ,20@8total production capacityf
wind power was 9,386 MW, and the total gricconnected generation wad4,829,106 MWh,
equivalent to 1,58Qtilization hourson average. As a whole, the actual generation efficieafdghina
wind power still needto be improved. The actual generation of most of wind power projects in China
islower than theexpected figure. It is wortto consider and to leartessors from the situation. If the
constructed wind farms being put into operation successilye for the past yearshave not yet
generatal profits after running for 23 years, this willower the enthusiasm of investors for wind
power projects, which is harmftb the sustainable development of wind power industry.

3.9.5 PricingMechanism to bdmproved

Provinces and regionglayed a very important role in determining fe&d tariff of wind power. It
should be avoided that there is a unified feldtariff for wind power in one region. Although most of
provinces in China are large in area, the wind areas in the same proviageary in wind resource
status. Taking Xinjiang as an example, its nine major wind areas are different from each other in wind
resource. Based on the preliminary data of wind monitoring, the wind resources in some small wind
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areas such as Xiaocaohu andtdaghu are much different from those in Dabancheng. If they have

the same feedn tariff, the economic benefit/policy effectivenessill be very low. Although

Guangdong has theéd-in tariff fixed at RMB0.688Wh, but thewind condition in thewest Suchas

Leizhou Pemisula) isclearly different from the eastuch asb I y Ql 20 ®d ¢ KSNBF2NB>Z A
reasonable to set feeth tariff based omatural conditions ofeachwind area.

4  Solar Sector

4.1  Solar Water Heater

4.1.1 Solar Resources

1. Introduction

China can bédivided into four areas by annual solar radiation in120D0. As shown in Figugethe
solar resources of the four areas are shown in Table

Figure 2 Division of solar resource in China (Disregard Dongsha, Xisha, and Nansha islands)
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Areaof Excelent Solar Resource

In thisarea the irradiation is over 175BWh/m?a, and the ratio of the maximumumber ofavailable
days to the minimurmumber ofavailable days on a monthly basis is smaller. The annual change is
steady. The belt has the best utilimat conditions of solar energy. Most parts of Tibet, the seuth
part of Xinjiang, Qinghai, Gansu, and the west of Inner Mongolia are included in the belt.

Areaof Very Good Solar Resource

In thisarea the irradiation is 1400750 kWhm?a. The yearly cinge of available days is steady. But
in Hengduan Mountains and the Southeast Coastline, the ratio of thénmuaxto the minimum
number ofavailable days on a monthly basis is over 2. The dayghich solar energy cannot be used
increasesharply. This beincludes the NortherrXinjiang, Northeasof China,Easterninner Mongolia,
Northern China and thélorthernJiangsu, the Loess Plateau, the east of Qinghd Gansu, the area
from the West of Sichuan to Hengduan Mountains, the coastline of Fujian aaddgéong, and
Hainan.

Tablel Distribution of Solar Resourcein China éxcl.Dongsha, Xisha and Nansha Islands)

Category No. Indicator Percent of total land Areas

area of China
(KWh/ m?.a)

Most parts of Tibet, South

Excellentolar Xinjiang, Qinghai, Gansu and

| XMZTpn 17.4 percent :
resource West Inner Mongolia.

Most parts of Xinjiang, the east
of Qinghai and Gansu, Ningxia,
Shaanxi, Shanxi, Hebei, the

Very good northeast ofShandong, the

1] 1,4001,750 42.7 percent .
solar resource north of Inner Mongolia, the

southwest of Northeast China,

Yunnan, the west of Sichuan.

Heilongjiang, Jilin, Liaoning,
Anhui, Jiangxi, the south of
Shanxi, the northeast of Inner
Goodsolar Mongolia, Hnan, Shandong,
11l 1,0501,400 36.3 percent
resource Jiangsu, Zhejiang, Hubei, Hunatr
Fujian, Guangdong, Guangxi, th
east of Hainan, Sichuan, Guizhg

the southeast of Tibet, Taiwan




Background Pape€hinese Renewables Status Report October 2009

The midland of Sichuan, the
Modest solar
\Y, <1,050 3.6 percent north of Guizhou, the northwest
resource
of Hunan.

Areaof Good Solar Resourse

In thisarea, the irradiation is D50-1,400kWh/m”a. The ratio of the mamumto the minmum

number ofavailable days on a monthly basis is over 2. The yearly change of available days is evident.
The season with theninimumnumberis unfavorable for the utilization of solar energy. This belt
includes: theSoutheastern mountain of China, Han RivardWesternSichuan, Guizhou and Guangxi.

Areaof Average Solar Resource

In thearea the iradiation is less 1050 kWin’a, with the lowest solar radiation. This belt includes:
the middle of Sichuarforthern Guizhou andNorthwestof Hunan. In the belt, there are only2ldays
with solar radiation time of more than 6 hours in Chongqing. Besidgsadd Auguséare the two
months withaverage 18 daysf solar irradiation of 6 hours, there are less than 9 days in the other
months.

2. Review on Potential of Development and Utilization

During 19712000,the area that havemore than 1050 kWhin?a solar iradiation on a yearly basis
(Categoryl, Il and 1ll) accounted for approximately 96 percent of the téaald area. Excepfor
Sichuan Basin and its neighbor areas, the solar resources of most of areas of China are better than or
equal to that of other contries at same latitude, even much better than that of the cotias in

Europe, andWl LJ y @ DSy SNI f £ @ & LIS IsardritE and theKcbnditiofisiof riogtt | NJ NB & 2

areas enable solar energy resources to be popularized and applied. With the ragidbmlaent of
I KAYlF Qa SO02y2Yeés azhaslhékh idetteil @pilarketl land Aitiliz8d id Ghid far the
last decades.

4.1.2 Market Status

1. Market Size

Ly ™ ¢ HpFoductiorof/SWH deached 500,00€n°, and accounted for 50 percent of the global

output for the first time. Chindasbeenthe biggest SWH producer ever sintel1998/ KA Yy | Qa { 2 |
output was3.5 millionkm?, with the sales revenue of RMB2.5 billiand the capacity in operation of

15 millionkm?. In 2008, the outputvas31 millionkm?’, with the sales revenue of RMB43 billion and
the capacity in operation of3b millionkm?, accounting for 81 percent of the global output.
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Table2 Annual Output and Capacity of SWH in Chi12982008

Total Output Annual AccumulativeCapacity
Annual

Area Output Area YearOverYear
Year Growth  v/gue 0

(milion  MWth (of) (million MWth Growth (%)

km?) (RMB109 km?)
1998 3.5 2450 -- 250 15 10,500 -
1999 5 3,500 429 40.0 20 14,000 33.3
2000 6.4 4,480 28.0 60.0 26 18,200 30.0
2001 8.8 5,740 28.1 93.8 32 22,400 23.1
2002 10 7,000 22.0 105.6 40 28,000 25.0
2003 12 8,400 20.0 115.0 50 35,000 25.0
2004 135 9,450 125 150.0 62 43,400 24.0
2005 15 10,500 11.1 200.0 75 52,500 21.0
2006 18 12,600 20.0 270.0 90 63,000 20.0
2007 23 16,100 27.8 320.0 108 75,600 20.0
2008 31 21,700 34.8 430.0 135 94,500 250

Ly G§KS wmdoddn Qa Iand Kéle GoinmigsiBn devel@pgdxhe BtiOFYP2aid SWH

Development PlartwasS E LIS OG SR G KIF 0 / KA Y Wwddldreact? 1B mificzkintof | S+ A€ | 0 A |
2000, and 43 milliokm? by 2010. The target of 201tas been reached successfuty2004. At the

OdNNBYy i aLISSRE / KAYl Q& {50niliod knfibly 2010} a#BORrhillioo Kmf A (& & A f €

by 2020.

In 2007, the SWH per capiteasonly 83m’° per thousand persons. In 2008 vitas94 m? per thousand
persons, less than that of the European Union.

2. Domestic Market

¢CKS YINJSG 2F /KAylFQa {21 A& OftraaiFASR AydG2 NBaARS
market forrural areas and SWH mark&ir organizations.

Residential SWH market for urban areas
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SWHSs are first introduced in urban areas in China. Since 1979 when China started the economy
reform and openinglzLJZ
after the residents in towns have possessed colorful TV sets and refrigerdtongstic hot water use

has become the important desire. Water heater is a necessity to meet the desire. In the 1990s, China

LS2 L) SQa

f AGAY 3

O2yRAGAZY A

Kl @8

carried out the housing policy reform shifting from weHariented public housing to commercial

housing. The housing condition of residents in urban areas has been improved stage by stage,
bringing huge demand for SWHs. In this period, the technologies of SWH are improved continuously,

with enhanced products ahcosteffectiveness. Tabl8 shows the comparison of cesffectiveness
of three types of SWHs. SWHSs are increasingly popular among residents for their advantages such as
energy saving, environment protection, safety and eefficiency. The market sharef SWHs

increased year after year, from 15.2 percent in 2001 to 50.8 percent in 2008. Table 4 shows the

change of market share of three types of SWHs in 2Z018.

Table3 Comparisorof the costefficiency of theThree Types of SWHSs

tems Electric Water Gas Water Solar Water
Heater Heater Heater
Hot Water Suppl
) PPy 100 100 100
(litre/day)
Equipment
1,200 1,000 1,800
Investment (RMB)
Annual Operational
500 350 5
Cost (RMB)
Lifetime (year) 8 8 10
Average Annual
Investment in 650 560 185
Lifetime (RMB)

Table 4Market Share othe Three Types of SWH2001-2008

Year (F;ZCMC Water Heater Gas Water Heater%) | Solar Water Heater (%
2001 30.00 54.80 15.20

2003 44.23 37.57 22.20

2005 45.20 26.57 28.23

2007 42.30 19.20 38.50

2008 49.2 50.8
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Residential SWH market in rural area

Over the past few years, China has carried out tfev countryside constructianSome local
governments have installed SWHSs for farmers, and give the farmers alguidsB670 percentfor
buying SWH. This promotethe expansion and popularity of SWith rural areas. In 2009, Chinese
I32@SNYYSyid tAada { 2HbusehofddppliantekiS2 Lui dzNaG fy | YNGR &6¢ =
promote application and expansion of SWH in rural areas. It is predicted that, By tb@2availability
of SWH in rurahreaand township will account for 60 percenin the next decade, the residential
SWH market forural areas will become the largest one in China.

SWH market fopublic utilizations

Since the end of 1990¢he Chirese Government has paid more attention to environmental
protection, and has implementedthe policy using petrol or gas instead of coal in theblic
organizations in urban areas. By the end of 2000, snaaitl mediumsized boilers hal been
prohibited in most tevns in China. These policies promoted the popularity and application of SWH
systems. More and more hotels, schools, hospitald tattories are equipped wit8WH system for
environmental protection and lower running cost.

Since 2000the concept to integr solar energy into buildingsas beenput forward. It has gained
remarkable achievemeribr neatly 10 years. China has issued 35 policies and talased to it, which
will promote the development of the integration. The integration will be a key maidetolar energy
engineering in the next decade.

In addition to this, SWH system can be applied in providing hot water for industry, heating,
air-conditioning, drying, agriculture, aquiculture and desalinating.

3. Export
The export of SWitom Chinato the rest of the worldhas increased gradually since 2001. The gross
exportvalueof SWHvasUSD10 million in 2001. It reach&ED65 million in 2007, increasked 5.5

timesthat of 2001.See Tabl& for the export of SWHn 2001-2007.

Table5/ K A yEkp@BofSWH(2001-2007)

Year 2001 2002 2003 2004 2005 2006 2007

Export Value | 1,000 1,200 1,450 1,700 2,000 4,000 6,500

(USD)

Growth (%) 20.0 20.8 17.2 17.6 100 62.5

| KAyl Qa {214& KIFgS 06SSy SEL] NBgbmR, indluglingYh2 NéSeloped | y vy n

countries like Germary, Italy, Denmark,the Netherlands Japan, and Canadas well asthe
developing countriessuch asPhilippinesin the Southeast Asia, Middle East, Africa, &auth
America.
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The exported products include @jlassevacuatedheat collet¢ing tube, heat collector witlevacuated
tube, water heater withevacuatedube, flat plate SWH. They are mostly exported to 32 countries and
regiors in EuropeAfrica andSoutheast Asia. The gjlassevacuatedheat collecting tube and the heat
collectorwith evacuatedtube are mainly exported to the developed countries in Europe. The water
heater with evacuatedtube and the flat plate SWH are mainly exported to the Southeast Asia and
Africa.

4.1.3 GovernmentAdministration and Related Policies
1. Government Adminstration

China hashifted fromCommand Economio Market Economy since 1975. In the era of Command
Economy, the original State Development Planning Commission and the State Economic and Trade
Commission were mainly in charge of the planning and developstestegies of SWH industry. Prior

to 1983, the pilot demonstration and technology commercialization of the industry was managed by
the State Science and Technology Commission, and those of energy technologies for rural areas
(including utilization technlogies of solar energy) kthe Ministry of Agriculture(MOA) since 1983.

Since the end of 1990s, with the development of China SWH industry, NDRC has developed the
planning and development strategies for the SWH industry to promote the integration of BMYH i
buildings, which is a tendency in the future. So the Ministry of Construitii»Q started totakethe

lead of the pilot demonstration and technology commercialization of the integration.

2. Policies and Planning

In 1975, the original State Science andcfinology Commission held the first National
Experiencesharing Sessionm utilizing solar energy in Anyang, Henan Province. Since then the
promotion and research of solar energy were incorporated into the state plan, receiving special funds
and material support. Some universities and research institutions established the projects and
departments for solar energy research. It unfolds an upsurge of solar energy R&D 6ih @ik and

8" Five Year Pla) the state supplied a large number of funds to miga the research of SWH
technology A series othigh gradetechnologies and products, such as-glissevacuatedheat
collecting tube and heat collector witbvacuatedtube, have been developed successfully, laying a
sound foundation for the commerciatiion of SWH in China.

In 2003, the UNF funded NRDC aM®C{ 2 O NNE 2 dzi | LINE2SOG yIFYSR ab
LYGSaN:r Gdazy 27F {21 YR .dZAftRAy3Ia IyR LA wSTFSNByO!
developed the standards and norms related to timegration, improved design plans, carried out

pilot demonstration and organized visits to foreign countries. Huceleratedthe process of the

integration of SWH intduildings. Some model communities for the integration have been set up in

Beijing, Shnghai, Jiangsu, ¥oan, Shandong, Liaoning and Tianjin. The pilot demonstration also

obtained better affects.

The ECLwhich was implemented on January, 1998 and amended on April 1, 2008, has the
provisions encouraging to promote and apply renewable apd/ energysourceslike solar energy,
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and to use renewable energy systems during enesaying reconstruction of new and existing
buildings.

The ReLaywhich @meinto effecton 1% January 2006, rules that the state encourages organizations
and individials to install and use SWH system, solar energy heating system and solar photovoltaic
system. The State Council appoints the related departments to develop technical economy policies
and technical specifications for the integration. Real estate developersxpected to provide the
necessary conditions for the use of solar energy in the design and construction of buildings.

The Ordinance on Eneraving of Civil Buildingahich @me into effect onl™ October, 2008, rules

that the state encourages andugports to use renewable energy, such as solar energy and
geothermal energy, during energpaving reconstruction of new and existing buildings. The local
governments in the placebat have thecondition of using solar energye expected to take effective
measures to encourage and support organizations and individuals to install and use SWH, solar
lighting, solar heating and solar heatilegoling systera

Since 2006, some local governments, such as Jiangsu ProvinceygBandiXingtai in Heb@rovince,
Sanmenxia and Nanyang in Henan Proviniéantai, Qingdao and Zibo in Shandong ProyiDedian in
Liaoning ProvingeHainan Provinceand Anhui Province, havesued 35 local policies and regulations
on the integration of solar energy and buildings.

From 2M@6 to 2008, MOCand MOFhave implemented demonstration projecté renewable energy
throughout the country. The projects are mainly for solar and heat pump ersagyng technologies.

With the above efforts, China has obtained a lot of experieincéhe integration of SWH with villa,
multi-storey and small highise dwelling buildings, whichays a foundation for the future
development.

3. Standards andCertification

Until recently twenty national standards anthree industrial standard$or SWH idustryhavwe been
issued, formeda standardcertification system In particular, in recent years, the original national
standards have been revised for -glassevacuatedheat collecting tube, flat plate SWH, heat
collector with evacuatedtube, and residential SWHANnd some new national standards were
constituted, such as th&echnical Specification for Application of SHW in Civil Buildindsthe
Specification for Evaluation of SW&bme places have issued related local standards. They ensure the
healthy developmenof solar energy industry.

At the end of 2008, the Solar Energy Standardization Commitiesfounded, with a dedication to

the planning development and review of national standards for solar energy industry. Up to now
there are two statdevel testingcenters for solar energy products, and two certification centers,
which are Golden Sun Certification Center (for product quadity) Ten Rings Certification Center (for
environmentalperformance.
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4.1.4 Industry Development
1. Scale

Ower the past ten yearghe SWH output and sales increased from 3.5 miltisrand RMB2.5 billion
in 1998 to 3Imillion m*and RMB43 billion in 2008 by nearly 8 timascording ta2007 statistics
there were more than 3000 SWH manufacturers of which nearly 50 had output valuerdRMB50
million, with a market share of 484 25 had output value of over RMB100 million, with a market
share of 31.26 4 had output value of more than RMB500 million; and 2 had output value of over
RMBL.5 billion.

Table6 shows the market share of leanj businesse@001-2007). According to the table, we can
conclude that their market share is increasing year by year. The market share increased %6am 20

2001 to 46.90in 2007. It was expected it would reach more tha/d&bon

Table6 Market Share ofLeading Businesses (20@D07)

Leading businessdsevenue  Large leading businesses

over RMB50 M (revenueover RMB100 NI
Annual sales
Year
(RMB100 N Annual sales Annual sales
(RmMB1o0 Ny Market (RmB1o0 N Market
share (%) share(%)
2001 093.8 18.8 20.0 12.2 13.0
2002 105.6 21.1 20.0 16.1 15.2
2003 115.0 34.5 30.0 20.2 17.6
2004 150.0 57 38.0 315 21.0
2005 200.0 90 45.0 48 24.0
2006 270.0 120 44.4 75 27.8
2007 320.0 150 46.9 100 31.2

2. Industry System

P G2 y263 [ KAYlFQa { 2idtegrdl yhaidzangiNg frork thé rawk raaeaB o |y
collector and water heater products. The industry includes manufacturing, marketing, design,
equipment, and afteisales service. It has promoted the development of raw material sectors such as
glass, metaland insulation materials, as well as manufacturing sectors such as metal processing,
welding equipment,evacuatedequipment, rubber and plastic products, electrothermal tube, and
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electronic meters and instrumentation. By the end of 2007, theege 45 fadories thatproduceraw
glass forevacuatedtube, 115 kilns, and 996 production lines fracuatedtube coating. The annual
production ofevacuatedube was 250 million pieces. The industry created more than 2.5 million jobs.

Raw glass production is majntoncentratedin Shandong, Hebei, Henan, Chongging, and Zhejiang
Provinces evacuatedtube production is concentratedn Beijing, Shandong, Jiangsu, Zhejiang, and
Anhui; and SWHproduction is concentratedin Beijing, Shandong, Jiangsu, Zhejiang, Anhui,
Guangdong, and Yanan.

3. Corporate investment and financing

In recent years, many SWH businesses in China have increased investment, upgraded the production
equipment and transformed technology. Some production lines were set up, such as automatic
all-glassevacuatedtube coating production line, enamel pressure water tank automatic production
line, support production line, and fluoriAeee foam insulation materials production linBome
businesses set up production bases in other regions of China and faigtries. Meanwhile, some
foreign businesses invested in chinatle forms of wholly-owned factories or joint ventures. They
mainly produce plate oevacuatedube heat collectorand most of the outputgare exported.

Since 2007 some civil and foreigivéstment and financing institutiors S 31y G2 &SG F22G Ay
SWH industry. Goldman Sachs Group and CDH Internasigmald detter of intent (LO) with Himin

Solar Energy Group Shandong. They injected USD100 million into Himin in their firssimentso

as to promote thepubliclisting of Himin. It is expected that more investment institutiavi invest

the SWH industry.

415 R&D
1. Researchesults

The 15year period from 1978 to 199®asthe stage focusing oR&D of SWH industry. A series of
sciertific research results were gained, which laid the technical founddtiothe future
development of the SWH industry. The research results are as follows:

Since late 1970s Chirstarted to research and make solar energy absorltaygrs Beijinglnstitute of
Chemical Technology, Tianjin University, Beijing Solar Energy Research Institute, Xi'an Institute of
Chemical Engineering, and Solar Energy Research Institute of Xinjiang used sprayinggahd sol
techniqueto make different solar coatings like leadlfide paint, acrylic resin paint and so on.
Tsinghua University, Beijing Solar Energy Research Institute, Institute of Electrical Engineering,
Chinese Academy of Sciences, Liaoning Environmental Protection Research lagptiete chemical

and electroclemical technologyo make selective solar absorption coating like Rihlack chrome,

and electroplating nickel. Tsinghua University, Beijing Solar Energy Research Institute, Institute of
Electrical Engineering, and Liaoning Environmental Protection aR#se Instituteemployed
magnetron sputtering technology to make selective solar absorption coatings lik&ARIANd
Cu/NAILL.
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The endothermic boardnd structure of the flat plate solar collector were improved. The thermal
propertiesof flat plate collecto were enhanced. In 1987, Beijing Solar Energy Research Institute
introduced copper and aluminum composite plate production fimen Canada and succeeded in
developing the coloring by anode oxidation on aluminum surface of the plate. After that, it gexelo
anodic oxidation coating production line for continuous electroplating. These enabled China's
production capacity of flaplate collectorto reach the international advanced level. Product quality
has been recognized by the international market. Prasllare exported to Europe and South East
Asia. After the successful development of&llcomposite strip production line, 18 similar production
lines were made successfully by other metal processing businesses and domestic proouctigX
composite stip production line was realized. In addition to the board core of aluminum composite
strip, all-copper highfrequency welding stripvas also developed. After entering the 21st century,
ultrasonic welding strip for flaplate collectoris introduced and desloped by Chinese businesses.

In 1979, Tsinghua University, Shanghai Institute of Ceramics under Chinese Academy of So@nces,
the Second Glass Factory in Shenyatarted to undertake researcin all-glassevacuatedtube
collector prototype. Tsinghuariversity constantly improves the design and process of glass tube
sealing, especially the selective coating materials and process. They have invented théagjegle
magnetron sputtering coating equipmeahd made AI/NAI selective coating. The coatintgn be
bonded onto glass surfademly and has an excellent sbeffective performanceTsinghua University
researched and made thevacuatedtube collector header that is simple in structure, easy in
operation, andlow in cost. Several afjlassevacuatel tubes can be equipped into a collector by the
header, which creates a good condition for the wide application eflasevacuatedube.

Since 1986, Beijing Solar Energy Research Institute, in cooperation with Dornier of the former
Western Germanyconducted researclhand developed heat pipevacuatedheat collecting tube and
collector, and solved the problems in heat pipe design and dtassetal seal. Commercialized
production of the glassnetal heat pipe collector tube was achieved. The R&D of higetgvacuated

tube with glass- metal seal was included in Beijing -8ah Program, pilot research projects, pilot
base projects, and industrial revitalization projects. Small batch production was achieved. On this base,
it was selected as the nationalddble plus” project. The institute set up Beijing Sunda Solar Energy
Technology Co., Ltth partnership with Germany's Daimi@&enz. It has all intellectual property
rights. A production base with Chirmade equipments was established.

LYy ™ ddglafiEeat pipedvdcuatedube was producedn China. In recent yearsome businesses
marketed it as a new product whose performance is to be tested by the market.

2. Pilot & Demonstration

Since 2006 OFand MOC began to set up nationwide demonstration sitegte integration of solar
energy and buildings, with subsidy provided. Though the efforts, China has obtained many
experiences in the integration of SWH and various types of residential housing, laying the foundation

for future development.

In recent yars, in implementing the NewountrysideDemonstration Program, many plachave
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implemened the pilot projects of solar hot water and heating, arthve accumulated rich
experiences in promotion and application of SWH and solar heating in countryside.

In 2008, SWH system was used in many Olympic Venues and athletes apartments, playing a
demonstrating role. So did the QingkEbet Railway Lhasa Railway Station Housing Project that
adopts solar heating.

4.1.6 Barriers and Recommendations
1. Key problems

[ KA Y | Ondlustfyhds redched a new staddowever, several issuege still waiting to be
addressed

Involvement of multiple departmentsn the administration hinders thendustry growth

h@SNI GKS LI ad on &@SENBI / KAYl Q& { 2dommestiRidation NE KI & S|
and upgrading. Ithese three phasesspecially the first two, the government has played a key role in

providingd dzLJLI2 NIi | YR 3dzZA Rl yOS®d ¢ KS FdzidzNB GNBYR 2F [/ KAY
energyinto buildings. This molves many susectors such as planning and design, construction design,

design of water, powerheatingand solar systms, supportive solar products and system installation

The SWH businesses are in a passive position. The planning and constructgm ateshe key

elements. Therefore the coorditian and information exchangeamong those suisectors are
SaaSyiaAalrto 126SOHSNE [/ KAyl Qa &nd fulesdoyieR lasn (diffdentr RY A Yy A & G N
departmentswhich result a lack oéffective communicaton and coordination These problems will

have an influence on itdevelopment inthe future.

Lack of innovation irproducts and technology

The technology breakthrough in @llassevacuatedtube played a key role in the development of

| KAY Ll Q& { ZThe tekhyidbodgsatid\aBhep matching technologies have been mastered by most
of the businesses. Cumtly, products arelack of innovation. Increasing scientifiesearchand
technological inpuaind upgrading products are thmain challenges waiting to be ddessed

Market disorderand poor regulation

Because théechnologythresholdis low and it does notequire much capital and high technology to
start with, the market istherefore filled with unregulated small businesses, which causes intense
market compdition. Somecompanies with low quality final products atack of aftersale service

have heavily damaged the reputation of the industry

Unregulated installation services and safety risks

Thecurrent design and SWH installatioompanies vary btheir quality of servicesDue to thelack of
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professional trainingprovision and industry regulation, it has resulted installation below certain
standardsand causedsafety risks.Therefore the urgency to regulate the installation companies is
high.

4.1.7 Industry Trend

Evacuatedtube solar collector and water heatewill still be the key poducts inthe near future
Compact idine altglassevacuatedtube SWHwill be the main product for the rural market. In urban
area, the technology and products which adapt to fimegration of SWH and buildings for villa,
multi-story and higkrise residential housing will be the mainstream. Product quality and reliability
must be further improved to increase productivity and lower cost.

Lowtemperature solar hot water system irgeation technology includes efficient heat collection and
storage, electromechanical integration and operation, auxiliary energy, control, measurement, and
integration with buildings. It is mainly used irhsols, hospitals, hotels, spofacilities, and esidential
buildings that need hot water. In addition, solar thermal utilization in industrial and agricultural
production will be a big market in future.

Solar heating technology is the future direction of development. Efforts are needed to intensify the
development and launch suitable products and technology to meet the needs of the market.

Efficient flat plate collector technology should be developed. The solar absorptionofatimating
should be about 0.92, themission ratio no more than 0.kolartransmitance of glass cover about
0.9, and the first heat loss coefficienb more than 4 Wih*K. In order to realize the industrial
production, advanced production equipments must be provided.

Efforts should be made to develop- 230N middle and high temperature solar collector technology
to broaden the use of solar heat areas such asdustrial and agricultural production, textiles, food,
chemical, cooling, aiconditioning and desalinatiorEfforts shouldalso be made to develomctive
and passive solar housing technology, air heat collector, and solar cooRessearch and
development of solar thermal power technology should be conducted.

4.1.8 Recommendations

1.1t is urgent to regulate the SWH industry in a systematic.\taig reconmended that the ministry
which has integrated management functions take the lead to coordinate relationships among various
parties as early as possible. Communication and collaboration should be strengthened to guide the
sustainableR S @St 2 LIY Sy SWHRiIrlusiryK A y I Q &

2. Further define the support policies for th8WHindustry and include SWH products in€@DM
programme. Give suppotb the financial, credit, taxatioraspects Publish the mandatory poliof
SWH installation ni buildings to promote furthr development of the industry. Subsidize the
vulnerable groups and undeveloped areas when they install SWH.
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3. Increase scientific and technological inputd address the technical bottlenecks in integration of
solar energy and buildings, middle and htghperature solar collectors, solar heating and coolsw,
as to provide technical support to upgradelar water heater industry.

4. Strengthen market regulation, enhance efforts to investigate and deal fakkh and shoddy
products, and build good markerder for fair competition.

5. Regulate the installation service businesses, implement the installation permitting system,
strengthen staff training and installatioregulation set up professional installation team, ensure
installationquality, andminimize the level of installation risks

6. Emphasis on the SWH standdel’elopmentand enhance product quality testing.

7. Strengthen international exchanges and cooperation, increase publicity efforts, explore actively the
international marketand export nore SWHproducts to the rest of world

4.1.9 CaseStudy

The solar resources in Kunming,nian Province is very rich. Its average annual sunshine time is
more than 2250h, and the average annual solar radiaisoB400MJIm>. The climateis humidand
warm. The far seasons are all like spgnwhich makehe citya suitable location to install SWH.

In the process gbromoting SWH, solar energypanufacturers, buildinglesign institutiors, and real

estate developers cooperate with each other and reattz® unity inplanning, buildinglesign, solar
system design andonstruction to lead to an integration of SWH in building®WH is a requirement
for real estate developers iconstructing newhouses.

By the end of 2008, the penetration of SWH in Kunming had rea8f&gl being thefirst in China.
According to Kunming's development plan, by 2010, the penetratios\WHswill reach 506 in
Dianchi Lake valley that cover®20 km?, and 7@%in demonstration region. The buildings with solar
energy will account for 3@of the newlybuilt ones. The penetration of SWH in urban area &6&ad
20% in rural areaThe installed capacityf ®WH will reach 3.Biillion m°. By 2015, the buildings with
solar energy will account for 9bof the newlybuilt ones; the penetration of SWH urban area will
be 7®%and in rural area 3%; and the installed capacity of SWH will reach 6 milkion. Kunming will
take the lead in exploring the new road of developing solar industry and become Clotaa'€nergy
demonstration city.

4.2 Solar PV
4.2.1 SatusQuo of PolysiliconIndustry
The crystalline silicon solar cell remains the mainstream of commercialized solar cell nowadays. In

international market, over 98 0f solar cells are made of high purity polysilicon. As the most
fundamental materialsn PV ell, the high purity polgilicon has become the most significant part in
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PV indistry chain. Production of pailicon kept an annual output of tens afrtsfor many years. This

is the biggest barrier for the PV Industry development in China. More th&o9the material needs

to be imported, which has caused a rapid increase of price. Since 2005 the support to polysilicon
production was enhanced. Some businesses such as Luoyang Zhonggui, Xingguang, and Xuzhou
Zhongneng have developed their production capasince 2007. The production was ovedd0 t in
2007 and %00 t in 2008. The polysilicomipe was heldack (see Tabléand Fig3).

Table7 20052008 High Purity Silicon Production and Capacignd)

2005 2006 2007 2008
[/ 2YLl yeQa

Cap. | Prod | Cap. | Prod. | Cap. | Prod. | Cap. Prod.
Ermei Semiconductor | 100 | 80 100 | 105 200 | 155 700 500
Luoyang Zhonggui 300 |° 300 | 185 | 1000 | 520 | 3000 | 1000
Sichuan Xinguang ' ' ' ' 1260 | 230 1260 | 800
Xuzhou Zhongneng ' ' ' ' 1500 | 150 | 4000 | 1800
Wuxi Zhongcai ' ' ' ' 300 |55 300 200
Shanghai Lengguang 50 20 40 40
Chongging Daquan 2000 | 60
Total 400 | 80 400 | 290 4310 | 1130 | 20000 | 5500

Figure3 China Polysilicon Production, 20012008 (tons)
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The polysilicon industrgees booming although there are still various issndss development. China

still lags behind the international level in procegs mainlyin terms ofproduct purity and energy
consumptionper unit of output Very few companies really master the core technologies. Many
producers have not solved the problem of recycling materials. So the recovery rate is not high.
According to the statistics, by the end of B)Gabout 40 domestic companies were constructing,
expanding and planning the polysilicon production line with modified Siemens process, with total
capacity of over 100,00@hsand total investment of over RMB100 billion. Phase 1 sees a capacity of
over 4Q000 t and investmenof over RMB40 billion. Phaskconstruction started from 2002010

and will be completed in 206Z010.

4.2.2 Satus of Slicon Ingot andWafer Manufacturingindustry

The maufacture of solargrade silicon ingot and wafer is the secostdp of the PV industrychain.

Driven by PV market in recent years, the manufacturing industry keeps pace with it and witnesses the
healthy and rapid development as well. By the end of 2008, there were over 70 factories engaging in
the production of siliconngot/wafer in China. The total output of ingot was,810 t, 1086more than

5,680 t in 2006, where the growth of polysilicon was 2&nd monocrystalline silicon ingot was%7

By the end of 2008, there were 60 ingot and wafer manufactures with total mtialu capacity of
30,000 bns and the total production were 20200 tons The solaigrade ingot production is shifting

from monocrystalline silicon to polysilicon which is the mainstredrthe global scale, indicatekat

| KAYl Qa A 6 Bezdmimingfdasinglyi Mikure.

Figure4 Solargrade Crystalline Silicon Ingot Production, 202@08 (bns)
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The domestic monilicon pulling technology is relatively developed and the msitioon furnace

has been producetly Chinese companies with low co3the monecrystal pulling is featured by small
investment, short construction period and capital payback period. The production of scrystal
silicon ingot continues to dominate the market. The polysilicon casting furnace depends on the import
and its prce is expensive. But the growth rate of polysilicon ingot exceeded that of monocrystalline
silicon since 2007. In 2007, the production of polysilicon ingot increased I @3 2006, while
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that of monocrystalline ingot increased by %7 Now LDK in Jianigis establishing the largest
production base of polysilicon ingot/wafer in the world. With the localization of polysilicon casting
furnace in China, the proportion of polysilicon casting ingot will continuously increase and catch up
with the internationaltrend.

4.2.3 Satus of Solar Cell ManufacturingIndustry in China
1. Crystalline silicon solar cell

The total production of solar cell was 4B8Np in 2006, including 1RWp amorphous silicon cell and

426 MWp silicon cell, and, 088 MWp in 2007, including 28.8IWp amorphous silicon cell and 1059.7
MWp silicon cell. The growth rate in 2006 and 2007 against previous year were 20t 148.1
respectively, which signifies sustained rapid growth. In 2@B& total solar cell production were
1,088 MWp, becoming the biggest solar cell manufacturing country surpassing Japan (920 MWp) and
Europe (1062.8 MWp). By the end ofti@0the nunber of solar cellmanufacturerswas more than 50

and the production capacity reached®®0MWp of which 200MWp was amorphous silicon film cells.
The production in 2008 was300MWp (including 500 MWp in Taiwan).

2.  Amorphous silicon solar cell

Since the inbduction of single2 dzy OG A2y | Y2NLIK2dza &Af AO02y OStft Ay 10
cell industry has been on ¢htrack of steady developmeni this century, it sees rapid development.

The shortage of polysilicon materials in recent years stinegl#étte thinfilm cell development. By the

end of 2007, thenumber of businesses producirigin-film solar cell amounted to 20 with the total

production capacity of 80MWop. In 2006 and 2007, the production of amorphous silicon cell was up to

12MWp and 28.3MW respectively.

The rapid development of the thifiim cell industry is driven by several factors: pull by world PV
market; the technology of thifilm cell is getting mature; and the shortage of seggade polysilicon
materials has restricted PV developnt.

The figure below shows the solar cell production from 2000 to 2008. It is obvious that the solar cell in

China began its robust development since 2002 and it surgeeki@ahordinary rate. The figuré
shows the production and growth tendency ofiln solar cell.
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Figureb SiliconSolar Cell Production in Chirf®Ww), 20062008
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The solar cell industry can be characterized by the rapid development with explosive growth rate. The
actual production of solar cell in Chimeas 1088 MW in 2007, ranking first in the world. According to
the statistics on ENF website, there were already over 62 Chinese businesses engaged in the

production of solar cell in 2008. The total capacity 808 MW and the production of solar cell is
about 2000MWp, one third of world total, ranking the first place in the world.

From PV NEW@pril2009 the new statistics shows that the World Top 25 PV Manufacturers have a
total production of 5726.6MW. Eight manufacturers are in the Mainland of China with total
production of 1814.3MW and four in Taiwan of China with total production of 640.5MW.

Figure6 World Ranking of PMManufacturers andTheir Production
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However, the higkend equipments for PECVD, automatic production, solar cell automatic inspection,
sorting, plasma etching, and automatic screen printing still depend on import. Théilthisolarcells

give priority to binary junction amorphous solar cell. There is big gap between China and foreign
countries in terms of commercialization of CdTe solar cell and CIGS solar cell.

4.2.4 Satus of Module Encapsulationindustry

The PV modulereapsulation idustry, aspart of the whole PV industry chain, is featured by most
developed production technology, the highest localization rate for its equipments, the lowest access
threshold, the largest number of businesses, the fastest expansion and the largesicpood
Majority of homemade PV modules are exported abroad, especially to European countries as the
result of domestic PV market that has yet to be mobilized. However, the current production capacity
for encapsulation is oversupplied but with meager grdfie to the scarcity of silicon feedstock in the
upstream. The product quality is mixed. The international competitive edge is limited. And the
potential for development is not promising.

PV module encapsulation industry is a lalidensive industry. Té labor cost in China is lower. The

module encapsulation capacity is larger than solar cell production capacity. So some foreign solar cells

are encapsulated in China. That is why the module output is higher than cells. For exareleoQ

Germany, theworld largest solar cell manufacturer, produced 570 MWp cells in 2008. All of the cells

were sold to other module manufacturers. This is tpicalt + 6 2 NJ RA@AaA2y Ay tzx AYyRdz
module encapsulation is more competitive than that of the develbpountries.

| KAyl Q& t+ Y2RdzZ S& LINRPRdzZOGA2Y AyRdzaGNE A& OKIF NI OGS
requirements, less investment, large amount of participating companies, low localization rate,

intensive labor, meager profits and mixed protiggiality. There are in total 330 companigssolar

cell encapsulation industry and the total capacity in 2008 wA8@MW accounting for over 4% of

the world total, according to the statistics on ENF.

4.2.5 PV Balanceof System (BOS)

All of the componentsf the PV system except for PV array are called BOS, such as controller, inverter,

MPPT, data acquisition, display, transportation and monitor, batteries, power distribution systems,

framework and wires etc.

The controller/inverters are the core componenthat are very essential for increasing the system

efficiency, reliability and lifetime of the system as well as for reducing system costs. The localization of

controller and inverter is catching up with the international level. Most of the standalongyBi¢m

and 100150kW grid connection controllers and invents are developed and produced domestically.
PartiallargeodANA R t + aeadsSya o6xmnnil20 INBE AYLEZ2NISR FTNRBY 2

4.2.6 RelatedManufacturingEquipment and ecialMaterials Industry

The related manufacturing equipments primarily include a number offegants used in each part of
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the chain and the related materials refer to the special materials used in the industry.

The Chinanade moneSi manufacturing stovecan satisfy the requirements of PV industry, and the
price is only30%50%o0f the imported prodicts. The manufacturers of mofi furnace totaled over

ten in 2007 and over 800 sets were sold in the year. The domestic demand could be met while some
products are exported.

With regard to the manufacturing equipments for wafer, the wire saws used fierwaanufacture

are mainly imported, but the localization is expected to be realized soon and its popularization will be
imminent. With regard to the manufacturing equipments for solar cell, the production of diffusion
furnace, plasma etching machine and/er has been localized’he encapsulation equipment of PV
module and testing equipment have been produced in China. And the special materials in PV industry
such as the quartz crucible, the POCI3 and Al plasma, thewtita low iron glass, the EVA aaéso
produced domestically.

4.2.7 Socal-economicBenefits
The employees in PV industry in 2007 amauatib about 100,000 and the sales revenue was up to
RMB100 billion. The employees in PV industry in 2008 were estimated to be 200,000 and the sales

revenue reahed RMB200 billion.

4.2.8 PVTechnologyApplication andMarket Development

t NEY2GSR 0@ /KAYSAS 3JI20SNYYSyids /KAYyFQa t+ YIN)]S
of 2008, the accumulated installed capaaidached 140 MW (see TalB® ThePV market
development since 1980 is as follows:
Table8/ K A ¥ | Ma&et DexelopmentSnce 1980kW)
Year 1980 1985 1990 1995 2000 2002 2004 2006 2007 2008
Annual
installed 8 70 500 1550 3300 20300 10000 10000 20000 40000
capacity
Accumulated
installed 16.5 200 1780 6630 19000 45000 65000 80000 100000 150000

capacity

4.2.9 Rural Electrification Program

Pl

CKS yEGAZYFE LISIySOINADE G&CcA@EYihAa 9f SOGNRTAON (A2
t NP2SO0Gés a¢AoSh 'EA t+ tfl yNRINI KE-FdctolRdakts? ¢ 2 6y & KA
0f SOGNRTAOFGAZ2Y t NEINIYé KFEOS 0SSy ONBFGSR FyR AYL

also takes every opportunity to apply for the international assistance and has implemented many
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international cooperation priects, izOK | & 2 . k D9 Ck b 5 wlhe rdrak geBetvablé N2 2 S Ol b
energy electrification projects have been promoted greatly.

After the implementation of the largest scale rural PV power electrification program in €hérain

theworld-a { 2y 3 S5Al (SDBX¥) 2 LINRBNHY FAYIlI yOSR 0 éeleitfic® b5w/ Ay
I NBF&d 9t SOGNRTFAOFGA2Yy ¢ LIAf20 RSY2YyAGNI GA2Y LINRPINIY
The bidding was conducted in Rikaze, Naqu and Shannan. In total, 2500 sets of User PYURStem

were purchased, among which 655 sets for Naqu, 452 sets for Ali and 1393 sets for Rikaze.

4.2.10 Building Integrated PV

5dzNRA Yy 3 & ¢KSF MIGIKE ICR &I S V. RS FaND Kt St mynéll KLISONMRZRRIO@EnEctala S S NI dz
PV power generation andarge Scal®V(LSPYprojects were implementedlhe ReLaventered into

force in 2006. NDRC, MOST, MOC, MOF, MIl, and MOA promote the PV technology application
FOGA@GSted alye tzx LI26SNI ISYSNIGAZ2Yy LINRP2SOGa ¢SNB
after the successful application of Olympic Games, sevBtRV projects and 135,000/ street lights

were installed in Beijing and the total capacity amounted to 10MWe 100kWp grieconnected

Building Integrated PV System (BlBMhe Olympic National Gymnasiumshownbelow.

ax
[t

Figure7 National OlympicGymnasium, 100kWp BIPV
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4.2.11 Large Scale PV Desert

On the Noember 22, 2007, the Notice of Requirements on the Buildings of Large Scale
Grid-connected PV Projeuwtas issued byhte NDRC General Office to the 8 western provinces. It was
required in theNoticethat the scale of the LSPV power station could not be less than 5MW, which
shouldbe clearly declared in the pifeasibility studies submitted by the provinces. On they 2,

2008, the feedn tariff of 4 RMB/kWh for Inner Mongolia Erdos Concentration PV Cells Power Station
(205kW) and Shanghai Chongmingdao (1MWp) were approved by NDRC Price Authority (Fagaijiage
R 2008 No.1868). Both of the two projects are large scale powamegation grid side connecting
projects, supplying power to 1KV and 3%V power grids directly. At the end of 2008, the bidding of
Dunhuang LSPV project with capacity oMW started. All of these projecizrovides an encouraging
beginning predigsthali G KS Ay OSy (A @S L2 f-ik-tarkf Bave béeh implémerted LINE 2 S O &
and LSPV is coming into a flourishing development stage.

Figure9 LSPV Grid Connected PV Pilot System in Yangbajing of Tibet, 100kWp

Aboveis the first domestic LSPV gricdhocted system in Yangbajing of Tibet. It was installed by
Hectrical Engineering Institute and providedest basis for LSPV grid connectedhnology research
facilities.

4.2.12 Incentive Policy

The ReLavk & 0SSy | LIWINBPOSR o6& KNP BtandikgyCorimitteeSod LI SQa /-
Felruary 2§ 2005 and be enacted on Jary 1, 2006.The ReLavs similar tol KS DS NXNkny& aCSSR
GFNATFTFE LREAOCED ! t+ LINRP2SOUG RS@St2LISN) aKz2dzZ R LI &
will be paid back through dang PV power after the project is approved by the government. The

power utilities should buy all of the electricity generated by PV systems according to the reasonable

feed-in tariff. The excess cost between the PV power and traditional power shoultidredsin the

national grid by levying additional tarifh electricity users.

Thelnterim Procedure for the Distribution of Renewable Energy Power Price Additional Ifiamae
Price [2007] No.44) was published by the NDRC omadatl, 2007. It is regated in theReLawthat
the excess between the expenses incurred in the purchase of average power price generated with

























































































































































