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Renewable Energy Policy Network for the 21st Century

RENZ21 convenes international multistakeholder leaders with the aim to enable a rapid global transition
to renewable energy. REN21 promotes renewable energy to meet the needs of both industrialised and
developing countries that are driven by climate change, energy security, development and poverty
alleviation.

Open to a wide variety of dedicated stakeholders, REN21 connects governments, international
institutions, nongovernmental organizations, industry associations, and other partnerships and
initiatives. REN21 leverages their successes and strengthens their influence for the rapid expansion of
renewable energy worldwide.
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1. |Introduction

Growing recognition of the important role that renewable energy can play in tackling climate change and
ensuring energy security has led to a rapid boom in the industry over the last five years. According to the
Renewables Global Status Report 2009 Update, annual renewable energy investment has increased
fourfold since 2004 to reach USD120 billion in 2008." This was the first year that new power generation
investment in renewables was greater than investment in fossil fuel technologies.2 Between the end of
2004 and the end of 2008, solar photovoltaic (PV) capacity increased sixfold to more than 16 gigawatts
(GW), wind power capacity increased 250 percent to 121 GW, and total power capacity from new
renewable technologies increased 75 percent to 280 GW, including significant gains in small hydro,
geothermal, and biomass power generation. Solar heating capacity doubled to 145 gigawatts-thermal
(GWth), while biodiesel production increased sixfold to 12 billion liters per year and ethanol production
doubled to 67 billion liters per year. In 2008 alone, more than 27 GW of wind capacity was added
worldwide.? Of this, more than 8.5 GW was installed in the European Union and United States,
accounting for more than 40 percent of total new power installations in 2008 in these regions.
Cumulative installed wind capacity in China reached over 12 GW by the end of 2008, continuing its
growth rate of more than 100 percent annually.

Grid-connected solar PV continued to be the fastest growing power generation technology. Annual
installations of grid-tied solar PV reached an estimated 5.4 GW in 2008, with a 70 percent increase in
existing capacity to 13 GW." Other sources of renewable energy, such as biofuels, biomass power, and
solar thermal, also showed strong growth.

Although policies supporting renewable energy development continue to expand worldwide, the effect
of the financial upheaval on both banks and businesses has had a negative impact on the industry,
particularly the capital-intensive solar PV sector. Many construction projects have been delayed, orders
have been postponed, and prices have dropped rapidly. Generally speaking, the influence of the global
financial crisis and the resulting economic recession is expected to bring challenges to the renewable
energy industry, but it has not been as severe as in other industries, and even less so in China.

To deal with the crisis, many countries are embracing renewable energy as an essential economic
recovery measure. The EU reconfirmed its target of achieving a 20 percent share of renewables in the
regi onds byr2@0. ghe UmteédxStates is turning to renewable energy as the foundation for
reinvigorating its large economy and creating jobs. In early 2009, the government allocated USD150
billion from its USDB800 billion stimulus package over 10 years to create incentives for new energy and
energy efficiency sectors. The United States House of Representatives also approved a bill in June
2009 meant to address climate change and transform the way the nation produces and uses energy.
The bill sets a national target for 20 percent renewable electricity by 2020, although a third of that could
be met with efficiency measures rather than renewable energy sources.” In addition, Japan announced
a 1 trillion yen (USD12.2 billion) investment over five years, South Korea launched a USD36 billion

! REN21 Secretariat, Renewables Global Status Report 2009 Update (Paris: May 2009).
2 UNEP SEFI / New Energy Finance , Global Trends in Sustainable Energy Investment 2009 (Paris. 2009).
% Global Wind Energy Council (GWEC), Global Wind 2008 Report (Brussels: 2009).
4 REN21 Secretariat, Renewables Global Status Report 2009 Update (Paris: May 2009).
5 The American Clean Energy and Security Act of 2009 (ACES), 26 June 2009.
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package over four years, and Australia was to accelerate an existing AUD500 million (USD370 million)
renewable energy fund from the original six years to just 18 months.®

China has announced a stimulus package of RMB4 trillion (USD586 biIIion)7 to help the economy
recover, in which clean energy is one of the main supporting areas. In addition, special programs have
been launched for building-integrated PV (BIPV) installation, large-scale solar PV power stations, rural
utilization of solar water heaters (SWH), and the construction of gigawatt-level wind farm bases.
Although the level of support is not clearly defined, these programs provide positive indications of the

potential of Chinads renewable energy market in

2. Status of Renewable Energy in China

Renewable energy has played a major role in helping China meet its rising energy demand, improve its
energy structure, reduce environmental pollution, stimulate economic growth, and create job
opportunities. The central government has devoted significant attention to the development of
renewable energy, dating back to early investments in hydropower deployment in the 1950s. Since the
1980s, government support has enabled the development of wind power, solar power, and modern
biomass energy, as well as the testing of other renewable energy sources such as ocean and
geothermal energy.

According to the definitioninChi naés Re ne wa brenewaBleenergy seferk ta mon-fossil
energy sources, including wind energy, solar energy, hydropower, biomass energy, geothermal energy,
and ocean energy.8 In the case of hydropower, application of the law is regulated by the energy
authorities of the State Council and approved by the State Council. While large hydropower is included
in Chinabés definition o fredtebeamoaelirdddiona energyg@pproach dand i
is included less frequently in renewable energy articles and reports.

China began building an enabling environment for the renewable energy industry and market expansion
in 2001, launching several national renewable energy programs over the subsequent four years,
especially for solar PV and wind. These included a concession program to promote the large-scale
development of wind power, and the Township Electrification Program, which invested over RMB2
billion (USD293 million) government funds in renewable energy technologies and brought about
significant growth in the rural deployment of solar PV systems. The project solved the problem of
electrical shortages on a daily basis for about 1.3 million people by building 268 small hydropower
stations and 721 PV power plants. In addition, initiatives to improve rural sanitation and boost farmer
incomes encouraged the use of biogas in rural households; market promotion efforts helped popularize
SWH; and technical R&D and demonstration projects stimulated the development and use of biomass
power and liquid biofuels.

Following the adoption of the Renewable Energy Law in 2005 (which became effective on 1 January
2006), Chinads renewabl e e inhimayakingea kddiog postienalobally, ,

5 REN21 Secretariat, Renewables Global Status Report 2009 Update (Paris: May 2009). For more national government plans,
see Chapter 2 of the report.
" For more information, please see http://money.163.com/08/1109/19/4QB529IR00252G50.html
8Formoreinf or mati on, pl ease see The Peopledbs Repuhlic of China
www.chinaenvironmentallaw.com/.../renewable-energy-law.doc.
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particularly in wind power, solar water heating, and small hydropower. By t he end of 2008,
annual renewable energy use totaled some 250 million tons of coal equivalent (tce)®, excluding

traditional biomass energy (large hydropower is included in the statistics unless otherwise indicates).

This represented nine percent of total primary energy consumption, two percent more than in 2005.
Hydropower use amounted to 180 million tce, and solar, wind, and modern biomass energy use totaled

70 million tce. This has put China well on its way to achieving its strategic objective of a 10 percent

renewables share of primary energy use by 2010.*

According to statistics from the China Electricity Council*, by the end of 2008 total electricity generation
from renewable sources amounted to 586.7 terawatt-hours (TWh), including 563.3 TWh from
hydropower (both large and small), 12.8 TWh from wind power, and 9.2 TWh from solar PV, geothermal,
and biomass power combined. In total, electricity from renewables accounted for 17 percent of national
electricity production of 3,433.4 TWh, which represents a two percent increase over 2005.

2.1. Industrial Development of Renewable Energy

C h i nranévgable energy industry and its domestic market have grown significantly as a result of the
Renewable Energy Law of 2005 and the Medium- and Long-Term Development Plan for Renewable
Energy of 2007. Power generation from wind and solar PV has become a new engine of economic
growth in many regions in China, helping to meet local energy needs and create large numbers of jobs.
The two industries have created an estimated 400,000 jobs nationwide in recent years.'? Although not
as significant as solar PV and wind in terms of growth rate, other renewable energy technologies are
also accelerating, including SWH, biomass power generation, biomass pellet production, and ocean
and geothermal energy.

211. Wind

Wind energy in China has experienced unprecedented annual growth, with total capacity doubling in

Ct

each of the past four years. By the end of 2008, Chinabés accumul ated
totaled 12GW", surpassing the count (wtodsl GWwH curentyunderower capac

operation). At that rate, added wind power in 2009 will account for more than 10 percent of the total
power installed this year. A large-scale wind market is taking shape rapidly, and the domestic industry is
booming.

The use of wind power in China can be divided into two approaches: off-grid utilization and

grid-connected operation. Small wind turbines for off-grid applicatonp | ay an i mportant r ol

wind energy development. By the end of 2008, 74 organizations, including 36 manufacturers, were
involved in either the R&D or manufacturing of small turbines. Current production capacity in China is

91tceis equivalent to about 0.7 tons of oil equivalent (toe).

10 Junfeng Li, Chinese Renewable Energy Industry Outlook 2008.

1 China Electricity Council, China Annual Report on Electric Power Industry 2008.

2 pata collected by Chinese Renewable Energy Industry Association (CREIA).

18 Pengfei Shi, China Wind Capacity Statistic 2008, available at

http://www.cnwpem.com/webdata/down_list/2608/20090305131421723.pdf

¥ pata from Energy Research Institute of the National Development and Reform Commission (NDRC).
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about 80,000 units per annum, with 19 different types of units produced with capacities ranging from
100 W to 100 kW (most are 100 W). Production in 2008 was 78,784 units, with a combined capacity of
some 76 MW and a market value of around RMB530 million (USD77.5 million). Of the 2008 output,
38,957 units were exported to more than 30 countries around the world, 50 percent more than in 2007.

(see Table 1.)

Table 1. Off-Grid Wind Turbine Production, Installed Capacity, Output, Tax and Export Collection

2002-2008
Year 2002 2003 2004 2005 2006 2007 2008 Total
Production 29,658 | 19,920 | 24,756 | 33,253 | 50,052 54,843 78,784 | 291,366
(unit)
Installed 8,873.2 | 6,083.7 | 11,300.2 | 12,020 | 51,740.8 | 35,014.6 | 75,796.5 | 200,829
Capacity (kW)
Output 70.596 | 47.405 | 66.537 84.72 | 170.908 | 317.944 | 529.928 | 1288.038
(million RMB)
Tax 9.845 6.606 7.759 9.929 14.16 37.49 100.227 | 186.017
(million RMB)
Export (unit) 1,484 2,484 4,189 5,884 | 16,165 19,520 38,957 88,683

Production of small wind turbines can date back to early 1980s. They are widely used in remote areas of
China, providing electricity to more than one million households in rural areas. By 2008, some 380,000
small turbine units, with a combined capacity of 75 MW, had been deployed to supply electricity in
remote areas. About 300,000 of the units (ranging from 100 W to 10 kW) are currently in operation.
China is now home to the largest small-turbine industry and market in the world.™

Chinese manufacturing of grid-connected wind turbines started in the 1980s, but development
remained slow for many years. Before 2005, the few existing wind turbine manufacturers had limited
capacity, producing units of less than 600 kW in size. The market was dominated by imported turbines,
which accounted for more than 80 percent of the Chinese market share.

During the 11th Five-Year Plan (20061 2010), rapid wind energy development led to an increase in total
installed capacity from 1.25 GW in 2005 to 12 GW in 2008. (see Figure 1.) Annual growth has kept at
over 100 percent for more than five years. In terms of installed wind power capacity, China jumped from
10" place globally in 2004 to 4™ place by the end of 2008.

15 Defu Li, data collected by China Association of Agricultural Machinery Manufacturers (CAAMM).
8
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Figure 1. Installed Wind Power Capacity in China, 1992-2008
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The wind manufacturing industry in China is growing faster than the market. More than 70 domestic
wind turbine manufacturers have emerged, and the number of component producers has surpassed
100. These companies are capable of producing turbines ranging in size from 0.75 MW to 3 MW.
Leading turbine manufacturers include Goldwind, Sinovel, Dongfang Steam, Vestas, Suzlon, and GE,
with the support of component manufacturers such as Nanjing Gear-box, Huiteng Blade, Tianfu Blade,
and Lianzhong Motor. Total production capacity in 2008 neared 10 GW'®, enough to meet domestic
market demand and to enable exploration of the export market.

The development of offshore wind in China is still at its very early stage. In the 11" Five Year Plan the
government has encouraged the industry to learn from international experience on offshore wind
development and to explore the potential opportunities in coastal provinces, such as Shanghai,
Zhejiang and Guangdong. The plan set a target of setting up one to two offshore wind farms of 2100 MW
by 2010. In the same year, the National Development and Reform Commission (NDRC) also put
offshore wind development as one of the major R&D priority in the 'Renewable Energy Industry
Development Guideline'. The first offshore wind power project in China was installed and went online in
2007 at Liaodong Bay in the Northeast of the Bohai Sea with a total capacity of 1.5 MW with an
investment of RMB40 million (USD5.4 million). In 2009, the first offshore wind farm started its
construction at Shanghai Dongdagiao with a total capacity of 100 MW. Three machines were installed in
April 2009. The construction of the wind farm is expected to finish by the end of 2009 and to provide
electricity from wind to the 2010 Shanghai Expo."’

Under targets proposed in the Medium- and Long-Term Development Plan for Renewable Energy, total
installed wind power capacity is mandated to reach 5 GW in 2010 (a goal that was increased to 10 GW

16 Statistic contribution by Pengfei Shi.
et European Wind Energy Association (EWEA), Oceans of Opportunity: Harnessing Europe's largest domestic energy resource,
available at http://www.ewea.org/fileadmin/ewea_documents/documents/publications/reports/Offshore_Report 2009.pdf

9
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in 2008, although actual capacity reached 12 GW by the end of 2008) and 30 GW in 2020. During the
11" Five Year Plan (20061 2010), China will pursue some 30 large wind power projects with a capacity of
more than 100 MW each. These will be built in areas with abundant wind energy resourcesd including
the country6s oiles provinaesdshat widl avdntudlly form seven wind power bases
with GW-size capacity in regions such as Jiangsu, Hebei, Jilin, Xinjiang, Gansu, and Inner Mongolia,
stimulating a wider market for wind energy development.

Although China has not yet officially announced the amendment of its 2020 wind power target (30 GW),
experts and government officials predict that domestic installed wind-power capacity may reach as high
as 1007 150 GW by that year.'® With its abundant wind resources and rapid increase in power demand,
China is expected to soon become the global leader in the wind market, especially since its new
installations in 2008 ranked second only to the United States.

Government 6s support programme for wind industry star
programme (five rounds have been conducted). Projects of over 50 MW are approved by the NDRC,

and less than 50 MW are approved by provincial governments, but prices for those projects are checked

and approved by the NDRC. The only exception is Guangdong Province, which makes its own

decisions on prices for wind power. Some of the projects under 50 MW go through the concession

process, but are not included in the five rounds of national concession tendering. The aim of the

concession scheme was to encourage lower prices for wind power, however, the tariffs offered by

winning concessions were too low to be viable. To remedy this situation, the rules for evaluating bids

were modified for the fifth national concession round to discourage unreasonably low bids, which

improved the situation somewhat, but did not fundamentally change it.'?

An NDRC announcement regarding the Improvement of Wind Power Tariff Regulations was issued in
July 2009 with an aim to regulate wind power prices so as to ensure smooth and sustainable
development of the wind power industry. It calls for benchmark feed-in tariffs for onshore wind power for
specific wind resource regions. In proportion to wind resource and project development conditions, it
was decided to split the national territory into four wind resource regions and set benchmark prices for
wind power accordingly.zo

2.1.2. Solar PV

Chi nsal@&®Vi ndustry is also growing rapidly and the coun
producer in 2008. Domestic output of PV cells expanded from less than 100 MW in 2005 to 2 GW in

2008, experiencing a 20-fold increase in just four years.** More than 20 Chinese companies have

successfully engaged in initial public offerings (IPOs), and eight companies now rank among the top 20

PV-cell manufacturers worldwide.

Chinabs domestic sol ar Pafedframdnajermarket barhesswreluding, has suf

18Qi Li, Vice Minister of the National Energy Administration, Speech on Clean Energy Power Development Summit, Beijing, China,
22 June 2009.

19 Global Wind Energy Council, http://www.gwec.net/index.php?id=125.

20 Eor more information, please see http://www.cresp.org.cn/english/encontent.asp?id=1092.

21Si(:heng Wang, China PV Development Report 2008.
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excessively high production costs and the shortage of silicon material. The PV market share in China
remains tiny, with more t h acal p@ductsperporedctoEuropef Unitedh e
States, and elsewhere. In late 2008, driven in part by the financial crisis, the cost of PV power
generation in China dropped to about RMB1.51 3 (USDO0.22i1 0.44) per kWh?, providing a positive signal
to stimulate domestic deployment.

Encouraged initially by the Township Electrification Program, Chinese PV manufacturing has
experienced steady growth. The program implemented between 2002 and 2004 led to the creation of a
RMB4.7 billion (USD687 million) fund to build small-scale independent renewable power stations in
1,065 villages and towns in 12 provinces. Most of the stations rely on solar PV, although some use
hybrid wind-and-solar systems or small hydropower. In total, some 17 MW of PV modules were installed
through this program.?®

Starting in 2004, strong demand from the international PV market, especially from Germany and Japan,
triggered a rapid increase in Chinese production of crystalline silicon and solar cells and modules.
Domestic output of PV panels jumped from less than 10 MW in 2000 to 2 GW by the end of 2008,
ranking China first in the world (see Figure 2.) Several domestic manufacturers, including Suntech,
have become internationally competitive.

In 2006, several Chinese PV manufacturers began investing in silicon materials in response to an
imbalance in the global PV production chain. (The limited capacity in upstream production of silicon
ingot/ wafers, compared with the large capacity of downstream production, triggered scarcity and a
rapid rise in the price of polysilicon on the international market.) By 2007, Chinese polysilicon
production capacity was 4,310 tons, and the actual production was only 1,130 tons. By 2008, capacity
reached 20,000 tons, with total annual production of 4,500 tons, making China a world leader in solar
PV production capacity. This trend is expected to continue, with manufacturing capacity likely to exceed
5 GW in 2010.*

22 gatistic collected by CREIA.
23Junfeng Li and Sicheng Wang, China Solar PV Report 2007, China Environmental Science Press.
2"’Fang Lv, China PV Report 2008.
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Figure 2. Chinese Solar PV Cell-Production Capacity, Module Capacity, and
Installed Pow er Generation Capacity, 1994-2008
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(Source: Sicheng Wang, China PV Report 2008)

Since September 2008, the price of PV modules in the world market has decreased steadily, from USD5

per Watt-peak (Wp) to USD2.5 per Wp by end of March 2009.%° This has driven down the cost of PV

electricity generation in China, which has affected the industry severely. But it also opens the door for

domestic deployment of solar PV, offering an affordable price for the Chinese market. The domestic

mar ket is now emerging as a driving force in Chinaés
paying closer attention to local policies and measures and their influence on the domestic market.

I n 2008, QlhativehRY énstallatienmapacity reached 150 MW.%® Some 40 percent of this is
provided by independent PV power systems that are used to supplying electricity to remote districts not
covered by the national grid. Market shares of solar PV for communications, industrial, and commercial
uses have also increased. BIPV systems, as well as large-scale PV installations in desert areas, are
being encouraged. Solar PV modules were integrated in Beijingd s Bi r dtédaim,Meich tvas built
for the 2008 Olympic Games. And the government launched the first 10 MW concession program for PV
in the Gansu Desert in 2009, with a grid-connection price of RMB1.09 (USDO0.16) per kwh. Within the
next few years, this will be expanded to a 100 MW program in surrounding regions. Local governments
in Beijing and elsewhere have supported the use of solar power on roofs and for street lighting.

In early 2009, the government began to provide subsidies for BIPV projects. The subsidy amounts to
RMB20 (USD2.93) per Wp to help develop the technology and spur a scaling-up of the Chinese solar
PV market. It is likely that the 2010 and 2020 national targets for solar PV (400 MW and 1,800 MW,
respectively) announced in 2007 will be increased substantially. Experts in the industry predict that
Chinese installed capacity could reach 1 GW in 2010 and 20 GW in 2020.?’

% Data collection by CREIA.
2 China Energy Development Report 2009, National Energy Administration.
2" Datacollected by CREIA.
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In July 2009, the Ministry of Finance, the Ministry of Science and Technology, and the National Energy
Administration announced another program, the so-called Golden Sun Demonstration Project, aimed to
facilitate the growth and expand the scale of the PV power generation industry through fiscal subsidies
(e.g. subsidize 50 percent of investment for solar power projects connect to grid and 70 percent to
independent PV power generating systems in remote regions).

2.1.3. Solar Water Heating

The most widely applied solar thermal technology in China today is solar water heaters (SWH), which is
used to meet domestic water heating needs, thereby playing a vital role in improving the quality of life in
small and medium-sized cities. By the end of 2008, the total area covered by SWH collectors was 135
million square meters, and annual production capacity exceeded 25 million square meters®, a
10-percent increase over 2007. (see Figure 3.) Chinese utilization and annual production of SWH
accounted for more than 50 percent of the world total in 2008.

Figure 3. Installed Solar Hot Water Capacity in China, 1997-2008
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SWH is an emerging and rapidly expanding industry in China. The technology has been broadly
commercialized, and the industrial chains for raw material processing, engineering design, product
development and manufacturing, and marketing services are well established. Related production of
glass, metal, insulation materials, and vacuum equipment has also advanced.

By the end of 2008, there were more than 1,300 SWH manufacturers operating at scale in China.” The
country is positioning itself as the world leader in both technology advancement and production of
vacuum-tube solar heating systems, with Chinese products dominating more than 90 percent of the
global market. Vacuum-tube systems are widely applied in China, with annual output exceeding 16

2 According toinformationfrom Enegy Research Institute of NDRC
2 China Solar Energy Industry Network, http://www.tyn360.cn/XX News.Asp?ID=4495 (in Chinese language).
13
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million square meters, and are also being exported to Asia, Europe, and Africa.

In recent years, continuous improvement in building-integrated SWH has led to the implementation of a
wide range of projects in collaboration with architects and real-estate developers. This work is well
regarded in the construction sector in terms of design, construction, and quality control. Rapid economic
developmentin Chinad s ralraneas has also provided a prime opportunity for promoting the use of SWH
in villages, including through village-transformation projects. Beijing and other cities have begun using
SWH to generate heat for rural households.

By the end of 2005, the Ministry of Construction had issued specifications for building-integrated SWH
systems, and some localities had also issued policies and measures to expand the SWH market. In
April 2007, the NDRC and the Ministry of Construction organized a National Solar Thermal Utilization
Conference, during which local governments were encouraged to issue local mandatory regulations for
the use of SWH and to pledge additional financial support for dissemination of the technology. With
these measures, the market for SWH has been able to expand further.

Excluding hydropower and traditional biomass applications, SWH accounted for more than a third of

Chinadés renewabl e ene®gquivaten to25unmiilpn tteS Because oftite0 8
countryb6s vast s onatnty optletteehndlogyaSWH és mlcbady rhoee competitive

compared with electric water heaters, the total energy costs over the life of the system are taken into

account. On average, the price of SWH is around 20 percent higher than that of electric or gas water

heaters, although the prices for both SWH and conventional water heaters vary widely according to their

performance. The price at the low end of the SWH range has reached cost-competitiveness, making the

products suitable for the rural market. Thus, solar thermal applications are expected to play an

i mportant role in Chinads renewable energy wusage, 1inc

In addition to SWH, other areas of solar thermal application have been developed and expanded in
China including solar space heating and cooling, seawater desalination, and industrial heating.
Research and demonstration in these areas has already begun.

China continuously promotes BIPV and building-integrated SWH systems, and also carries out pilot
projects for solar space heating and cooling. Household SWH systems are widely promoted and used in
villages and small towns, especially with the subsidy for rural utilization, which amounts to 17 percent of
the purchasing cost.

The national goal is to expand the total collection area for SWH to 150 million square meters in 2010.
Including other solar thermal applications, such as solar cook stoves and solar houses, the annual
capacity of solar heat is projected to provide more than 30 million tce of renewable energy by 2010.**

30Junfeng Li, China Renewable Energy Development Status and Outlook 2008, Caijing Journal, Forecast and Strategies for
2009.

31 Medium and Long-Term Development Plan for Renewable Energy in China, available at
http://www.chinaenvironmentallaw.com/wp-content/uploads/2008/04/medium-and-long-term-development-plan-for-renewable-e
nergy.pdf.
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2.1.4. Small Hydropower

From an engineering perspective, small hydropower (SHP) is classified as one of the lowest-end

technologies of the hydropower family. However, the definition tends to vary by country. In China SHP is

defined as hydropower with a capacity of below 50 MW.** It is an important renewable energy source

and i s

of t en

referred

t o

irur al

hydropower o

electrification in rural areas. Under the Chinese classification system, hydropower stations fall into five

basic grades: grades IV and V usually require less engineering work and are referred to as Small-1

and Small-2 stations, with a defined capacity of up to 50 MW and 10 MW, respectively. Most of the

hydropower stations are smaller than 10 MW. Table 2 shows the share of different types of small

hydropower in China.

Table 2: Distribution Status of Small Hydropower Stations in China 2007

Capacity <1MW 1~-10MW 10~-25MW 25~50MW Total
) Unit 36,984 7,463 653 217 45,317
Station
% 81.6 16.5 1.4 0.5 100
Installation MW 10,701 18,992 9,800 7,896 47,389
Capacity % 22.6 40.1 20.7 16.6 100
Annual Power GWh 25,917 60,970 40,337 16,477 143,701
Output % 18.0 42.4 28.1 11.5 100

Small hydropower in China had been developed and encouraged as part of rural development, rural
electrification and water policies before the renewable energy law was implemented, and the scope of
development is large. The SHP development has improved the production and living conditions of local
people, promoted rural economy, and made significant contribution to the rural environmental protection.
SHP is able to advance quickly compared with large-scale hydropower because of its specific
characteristics. These include lower engineering requirements, shorter construction period, lower total
investment cost, little to no displacement of local people, limited impacts on the local environment
during construction, and a shorter supply-and-distribution system and smaller grid losses due to the
close proximity to the user.

%2 China Energy Dictionary (1985 Edition).
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By the end of 2008, some 50,000 SHP stations had been built in China, and 3,611 MW was added that

year, resulting in a cumulative installed capacity of 51 GW. (see Figure 4.)33 This is roughly equivalent to

the total installed SHP capacity in the restofthe wor I d and represents ®@thlout 30
installed hydropower capacity. Although the countryés
combined impact and play a significant role, especially in rural and mountainous areas.

2.1.5. Biomass

Based on the current technical circumstances of biomass energy use in China, key areas of
development are biogas, biomass power generation, and liquid biofuels. The major uses of biomass in
China are for power generation and heat generation, rather than for biofuel production as in Europe and
United States.

Avariety of biomass energy sources exist, with diversified technology applications. Potential feedstocks

include crop residues, forestry residues, oilseed plants, dedicated energy crops, household wastes, and

other organicwastes.Cur r ent |l y, Chinaés annual crop residue (str
amounts to 150 million tce, and available forestry residues total 200 million tce, both of which can be

processed into fuel for biomass power. The potential land area for cultivating oilseed plants and energy

crops (including jatropha curcas, rapeseed, ricinus communis, lacquer tree, Chinese goldthread tree,

and sweet sorghum) is estimated to meet the annual feedstock requirements of 50 million tons of liquid

biofuel. Industrial organic wastewater and poultry-farm wastewater can theoretically produce nearly 80

billion cubic meters, or 57 million tce, of biogas, with methane being the major component.*

Biogas technology in China is well advanced, and household biogas digesters have been built and used

33Jiandong Tong, China Small Hydro Development Report 2008.

3"Medium and Long-Term Development Plan for Renewable Energy in China, available at
http://www.chinaenvironmentallaw.com/wp-content/uploads/2008/04/medium-and-long-term-development-plan-for-renewable-e
nergy.pdf.

16



