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Preface 1

Back in the 1970z, during the firsl global cil shocks and the birth of the modem environmen-
tal movement, the world first had to face the fact that industrialised civilisation was utterly
dependent on a limited, polluting resource: fossil fuels. New renewable energy technologies
first emerged which could help reduce our dependence upon (often impored) fossil fuels,
praviding cdean, reliable encray from indigenous sources. Dreams of an enargy futurs based
on the pallulion-free power of the wind, the sun and the ides first began o take shape, and
governments across the world began to Invest in the beginnings of such a future. However,

in the early 1980= ail prices collapsed and it was back 1o business as usual.

Mow, due to the threat of global dimate change, air pollution in our cities and a new and more
compelling concemn about eneray security, renewable energy has re-emerged as a booming
industry, catalysing nearly 40 billion US dollars in largely private investment in 2005. Rather
than the dreams of a few visionaries, modern rencwable energy systems have hit the
mainstream, playing a significant and growing role in economies across the world.

Wind power is the undisputed leader in the electricity supply sector.Clean and fucl-free, it
Iz growing at about 28% per year, and i already well past the B0 GW marl in inztalled
capacity; the industry attracted more than 10 billion USD in investment last year, employs
mare than 150,000 people and will almost certainly play an imporant rale in our energy
future,

So what is the best way for government to support and regulate the industry so that it
reaches its maximum potentbal in the shonest amount of ime? There are many ways. and
therg is no “right”, or “one-size-fits-all” solution. Each country has 1o craft a system which
sults its particular set of circumstances best, but the |ast wenty years have given us a broad
paletle of international experience which can be examined for keys to systems and
mechanisms which work to each country’ s best advantage.

Excitement aboul the rapid growth of the wind industry in China abounds. The rapid growth
in the sector over the last few years has put China among the major players in the global



A Study on the Pricing Policy of Wind Power in China

industry. But it is still a young industry, and heavily reliant on an enabling pricing, regulatory
and fiscal envirenment to thrive. This report looks at a number of the options and examines
some of the mechanisms that could work well in the world ' s most populous country, which
has emerged as a major driver of the global economy. If this study can make a small
contribution to “getting it right™ in China, it will have fulfilled its purpose.

Steve Sawyer
Climata & Enargy Palicy Advisor

Greenpeace International
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Preface 2

China s economy continues 1o grow al 2 breathiaking rate, and =0 does its energy demand.
The International Energy Agency expects the country 's electricity demand to increase by
260% between 2000 and 2030, making China one of the world ' s biggest energy consumers.

Already, this development is putling strong pressure on the security of electricity supply in
China, which is primarily based on the burning of fossll fuels. In the last few years, tha
country has faced severe eleciricity shortages. The price of coal, which generates maore than
70% of China's electricity, has been rising steadily, making wind power a real alternative,
Moreover, concemns about the environmental impacts - such as air pollution, acid rain and

CO2 emissions - are growing.

As a result, the Chinese government 15 increasingly looking at renewable energy sources
o help it provide the much needed electricity in an enviranmentally and soclally acceptable
way and at a competitive pnce. vwind energy 1s the market |l@ager among those new
renewable energy sources, and its large scale deployment in China is indispensable to
provent an encrgy orisis from bappening in the world s most populated country, Moreover,
wind makes eponomic gense’ thera ie no price rick, no poliution, no inflation. The eoat of wind
powert is competitive with other forms of power if the lang-term increasing fuel price and the

econamic emissions costs to the nation are taken into account.

The Chinese government has set a target for 30,000 MW of wind capacity by 2020, but the
industry believes that as much as 170,000 MW can be achioved in this timeframe. Thig is
feasible and makes economic sense, since it will stimulate the industry, protect the ecanomy
and drive investment acress the regien,

China has an exceptionally good potential for the development of wind energy, bul strong
foreign investment Is needed for this potential to be fully realised. Although the market is
already growing at an impressive rate. it is still small compared to the country” s size and
energy needs. The current growth can only be sustained and sxpandad if China' s
renewable encrgy policy includes a strong market signal for wind development.
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The message of this report is very clear: The nascent wind Industry in China is al a
crossroads. Only cne road will lead to the sustainable development of this industry and bring
its full benefite lo the Chinese people: a well designed payment mechanism, based on a
realistic feed-in tariff

The cumrent practice of pricing through public tendering generates great uncertainty. It
reduces the investors' ahility to control their risks and thus fails to attract investmeanlt in the
still relatively young market. The price volatility and uncertainty caused by the current
regulation harms foreign and domeastic private manufacturers and developers, who are
discouraged by a pricing pressure they cannot sustain. The wind industry therefore calls
upon the Chinese government to review ils pricing policy for wind energy, and we hope that
this repart can provide & scund basis Tor Lthis discussion.

Arthouros Zervos
Chairman
Global Wind Energy Goungll (wWkC)
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Executive Summary

China has recenlly made greal slrides in davelaping wind power. By the end of 2005, 61
wind farms had been built and 1,864 grid-connected wind turbine generators installed, The
total installed capacity had reached 1,260 MWW, making it the seventh largest market in the
world and the second largast in Asia. Last year, the Chinese government modified its wind
power development target, raising it from 20,000 MW 1o 30,000 MW by 2020,

The Renewahle Energy Law. which came into effect an 1 January 2008, pravides a legal
framework for the development of renewable energy in China, including the establishment
of a payment syslem for iheir electricity output, However, wind developers, investors and
manufacturars, both at home and abroad, have serious doubts abaut the surrent wind
pricing policy and congider that it doee not pave the way for tha continued rapid develop-
menl of the technology. Of particular concem is thal the new law continues the policy of
deciding the arid-connected power price for wind power projects through a public request
for tenders. This is detarring potential investars.

The concession bidding process

There have besn lhres phases in the development of 8 wind power tanlf systam in China.
In the first phase, wind power developments were funded by overseas aid funds and the
price paid was less than 0.3 yuan/kWh, similar to that for coal-fired plants. In the second
phase. the tariff was decided by local government. reporied ta central govermnment, and
varied from a relatively low price up o 1.2 yuan/kK\Wh. In the third phase, from 2002 cnwards,
larills have been decided by competitive bidding Tor concessian projecls. These are
located in regional sites selected by central government through the National Development

and Reform Commission.

To dale there have bean four succassive rounds of bidding for a number of concession wind
farm projects. Each project has been over 100 MW installed capacity. In erder to encourage
a domestic lrbine manufacluring industry, more than 50% of the equipment musl be made
in China. Fayment for the electricity output is sat at the rats of the winning bid up to 30.000
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hours of operation and then falls after that to the level of the average electricity price.
Contracts run for 25 years. The prospective development company which commits to the
lowest grid purchase price and the highest proportion of localised production usually wins
the bid

Changes have been made to the concession process afler the initial rounds. These include
an increase in the proportion of domestic manufacture to 70%, the introduction of other
factors in deciding the succassiul bid (apart fram price), including technical and commergial
issues. and an opportunity for manufacturers to participaie directly by preparing a clear plan
for demestic production.

The expenence of the concession bidding precess has exposed a number of weaknesses,
The most important of these is that the decision to make the lowest bid the winning bid has
encouraged companies, especially state-owned enterprises, to commit to an unreasonably
low price in order towin the coniract. In the process they have either over-astimated the wind
resource and electricity generation or underestimated the cost of the wind turbines and
maintenance. The resull has been a project from which they will be unable to make a
reasonable return. Even after the more recant adapiations to the scheme, price has
continued to be the most important deciding factor, These low prices have discouraged
ather enterprises from paricipating.

It was anticipated that the 2006 Renewable Energy Law would make changes o this
process. Much to the disappointment of the wind powsr industry, however, it did not
introduce a feed-in tariff along the lines of those operating other countries but maintained
the existing bidding system

Overseas experience

In other parts of the world, especially Europe. a range of mechanisms has been introduced
by governments to support wind energy and other renewable technelogies. The most
successful of these have been the feed-in tariff systems operating in countries like Gemrmany
and Spain. Through paying & fixed premium rate above the market price for electricity, these
systems have created a stable ecanomic anvironment in which both project develapmaent
and domestic manufacture have been able to flourish. By 2005, 80% of the total wind
installed capacity in 12 European countries {39.7 GW) had been in those implementing
feed-in-tariff policies.
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The experncnce of tendering systems similar to that operating in China, such as the Non-
Fossil Fuel Obligation in the UK. has not been positive. In the first ten years of the NFFO,
wind power contracts totaling 1,150 MW were successfully won, Howewer, only 151 MW of
that capacity was actually built and produced pawer, a success rate of just 13%.

In China, without any recognition of the costs associated with the environmental disadvan-
lzges of fessil fuels - especially coal, which accaunts for the majority of electricity generation
- wind power is curmently more expensive. Intemational expanence shows that tanff systems
and policles are very effective incentive measures for promoting wind power as a clean
energy source. provided that appropriate approval processes and grid connections are also
in place. As lang as the tariff policy is propery used, it will promote technical advancement,
market development and cost reduction,

A fresh approach to wind power pricing in China
The principles on which wind pricing pelicy in China should be based are:

Long-term market development: From the perspective of future energy demand, China
needs hundreds or even thousands of gigawatts of wind capacity. rather than the 30 GW
envisaged. Only then could wind power overtake nuclear and hydropower and alleviate our
country’ s heavy dependenca on coal. Relatively high costs and a low alectricity price,
especially since 2003, are the major bottlenecks for wind power development. The solution
depends on either a reduction in cost or at least an increase in the alectricity price to cover
the existing cost. Wind power is a new and growing industry that needs support, but the
current practice of bidding is in conflict with this aim,

Broader participation: The provision of accurate wind speed assessment data and
simplification of preparation procedures for wind farm development would enable 8 wider
range of developers to get invelved, not just state-owned enterprises,

Localisation of wind turbine manufacture: Il is currenlly estimated that Chinese manu-
facture of wind turbine eguipment will not play a significant par in the market until 2010, Cnly
pne company has so far moved fowards mass production. As well as strengthening R&D
and transferring technolegy from ather countries, an attractive grid price for wind power is

needed to support and pramate domestic turbine manufacturers.
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Competitiveness of the wind power industry: The present bidding system is likely to
result in a limited number of investors and economic faillures. Lessons learned in the
development stages ol alomic or fossil fusl power, whan incomea generaled by initial
projects was enough to finance future plans, should be followed in the case of wind power,
To reach this goal, the payback rate tor wind power investment should not be less than that
for Tossil fue! power.

Freferred option

This report looks at a number of options for improving the framewaork for the wind power grid
tarifi in China: After 2 detailed analyeie of international expersnce it recommends that a new
Lanill is basad on & lived pramium above the benchmark price for local coal-lired genearalion,
The recommendations are;

#  Transform the bidding system into a feed-in larill system

Wind power developears should be paid the benchmark prica plus a wind power premium,
which il is suggested should be sal at aboul 0,25 yuan/kWh. This would 1ake the lolal income
from wind power projects to a range of 0.5 - 0.8 vuan/lWh, which should provide an
acceplable level for successtul investment. The premium price could vary slightly according
to the regians and their respective wind regimes. Calaulations have heen made on the likely
return for projects in different parts of the country.

The premium wauld be paid for the average number of full load hours of wind power
generation available across China, estimated at an annual 2,000, but taking into account

regional variations. it would operate for a period of 15 years, after which time the price would
revert to the average grid tariff.

#* Adjust the price in a timely fashion, but it should always be higher than for coal-fired
powver

The price paid for wind power would be reduced as domestic manufacture matures.
However, in order to support the industry, a protective minimum price should be adopted.
At present we suggest a level of 0.5 yuan/kVvh up to the end of 2020, This will help remove

the concermns of investors, developars and manulaclurers.
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* Encourage self-regulation among wind power companies

Self-requlation should be established within the industry so that it can work tegether to
create a fair environment for competition. At the same time, relevant policies should be
adopted by the government to regulate the Industry,

By adopting these measures, it is anticipated that the wind power market in China will

develop in a healthy way and the government’ s strategic goal will be reached.
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Introduction

Around the world, 2005 saw continuing impressive progress in global wind
power development. The level of annual installed capacity reached over 11,
500 MW for the first time, surpassing nuclear power and coming close to
hydropowsr ' This oulcemse provided further evidence lhal large scale wind
energy is becoming a genuine altemative to “conventional” power generation.
Last year also witnessed a boest to China’™ s wind power development,
ending its long period of slow expansion. By the end of 2005, the cumula-
tive installed capaciy of wind power had reached over 1,200 MW, surpass-
ing Japan and laking China to the second highast position in Asia and
seventh in the world™ s wind power league table. In 2005, the Chingse
government modified its wind power develapment goal, raising it from 20,000
MYV to 30,000 M=

The Renewable Energy Law, which came into effect an 1 January 2008,
provides a legal framework for the develapmeant of renewable enargiss In
China. The law stales lhal lhe price managemenl department of the Stale
Council will determine the feed-in tariffs for renewable energy generation
projects based on the characteristics of different types of renewable energy
sources and the situation in different regions, and based an the principles of
favouring the development of rencwable ehergy as well as cconomic prudence.
However, wind developers, investors and manufacturers, both at home and
abroad, have serious doubts about the current wind pricing policy and
concider that it doae not pave the way for the continued rapid development

1 Eme Wurtinol, Werld Herawalde Enurgy Deveioprmen | Slalus Heporl. 2008
2 Zong Guotas, Spcoc made ot the: Boij mg 2005 Intemational Rescwablo Eregy Conforonce
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of wind power. Of particular concemn is that the Implementing Rules of the
Renewable Energy Law, issued by the National Development and Reform
Commission, also state that “the grid-connected power price of wind power
projects will be determined by government guided pricing, the standard of
which is set by the responsible pricing department of the State Council in
accordance with the price selected through a public request for tenders.”

Since the introduction of these pricing mechanisms, foreign and private
investors alike have slowed down their investment in wind power development,
reflecting their common anxiety and doubts about the policy. To help wind
developers, investors and manufacturers to understand the wind pricing
policy, as well as its likely effects in China, the Chinese Renewable Energy
Industry Assaciation, Greenpeace and the Global Wind Energy Council have
jointly commissioned national and international experts to examine the

issues, especially the wind concession projects for which tenders must be
made. Comparisons are also made with international experience. This report
then makes specific recommendations for a change in wind power pricing
policy.




ntradustion

I. Review of Wind Power Develop—

ment and Pricing in China

China has made great stides in developing wind power. By the end of 2005, 671 wind farms
had been buill and 1,864 wind turbine generalors instalied. The total installed capacity had
reached 1.26 GW?, making it the seventh largest market in the world and the second largest
in Asia. China has the capability to manufacturs large wind turbine generators of 750 kW
capacity, and a MW-size turbing is under development. The cost of manufacturing domestic
wind turbines is also expected to drop, alongside mass production and technology
improvements. |Lis esiimated thal wind power will be compelilive with convenlional energy

before 2020,
There have been three phases in the developmenl of a wind power tarill system in China

In the early stages, the equipment was purchased through international assistance funds,
s0 the price paid for electnicity exported 1o the grid was low, The income could only mest
the requirements of wind farm maintenance. For example, the price for the Dabancheng
Wind Farm in Xinjiang was less than 0.3 yuan/kWh, almost the same as for fossil fuel power.

During the second stage, the grid price was decided by local government and reported to
central government. Prices in this phase varied. The lowest price was decided by bidding,
and worked oul similar to thal for fossil fuel power. At the Zhangbe Wind Farm, for example,
invested in by China Energy Conservation Investment Company, the price was the same
as for fossil fuel power. Tha highest price, on the other hand, could be mora than 1 yuan/
kWh. At the Kuoshan Wind Farm in Zhejiang province, the price was 1.2 yuan/Wh'.

3 Shi Pengied, Wind Power Cata in Ghina. January #2006
4 L Junfeng, Shi Jirg | st al.. & Study o1 tha Pricing Palicy and Cost Sharing Meachanizms of Ranewab'a Enargy,
December 2005,
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The third stage was characterised by wind farm concession projects.
During this phase, a "bidding price” and an “approved price”
(decided directly by the government) have both been available.
Table 1 compares grid prices in a number of wind farms across
China, showing considerable variation. However, the current govern-
ment approved price is generally close to the grid price for wind power
in other countries, showing that the price (except for some cases),
before wind concessions were introduced, was generally reasonable,
Apart from the pricing schemes, price differances have mainly been
caused by variations in the wind resource. It is understandable that
varying resources can cause price differences, although criticisms
have been raised where the price difference is particularly large, but
it is not understandable that different prices should be adopted in the
same region. Three wind farms installed during the same period in

MNan a0, Guangdong province, for example, had three different prices
- 0.74 yuan/kWh, 0.62 yuan/kWh and 0.46 yuan/kWh respectively.
The difference between the highest and lowest price was 0.28 yuan/k\Wh.




. Pavaw
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Tahile 1: Grid Prices for Operating Wind Fams in China [yuan/kwnh)

Prejects
{average prices during the

business cycla)

Concossion projects
(up 1o 30,000 full Ioad hours)

Wind Farms
Inner Mongolia Zhuri
Inner Mongolia Hurengxile
Inner Mongolia Shangdu
Inner Mongotlia Xilinhaote
Hebei Zhangbei
Xinjiang Dabancheng |
Xingjiang Dabancheng 1
Limoning Donggang
Dalian Hengshan, Liaoning
Znejiang Cangnan
Hannan Dongfang
Guangdong Nan' ac
Guangdong Nan ' ao Zhanneng
Guanyuuny Nan’ au Danmgn
Fujian Dongshan Zhaishan
Gansu Yumen
Jilin Tengyu
Shanghai Congming
Inner Mongolia Dali
Jiangshu Rudong
Guangdong Huilal
Rudang Il
Jilin Tongyu
Inner Mongolia Huliengxiie
Jiangsu Donglal
Jiangsu Dafeng
Gansu Anxi

Grid Price (excluding tax)
05918
05918
05918
0.6291
0.9840
0.4000
0.6600
0.9154
0.9000
1.2000
10,5600
0.7400
0.6200
0.4600
0.4600
0.7300
0.8000
0.7730
0.6574
0,4365
0.5013
0,5180
0.5000
0.3820
0.4877
0.4877
0.4616
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[I. Overview of Wind Power Conces—

sion Projects

1. Historical background

In 1286, the first pilot wind farm was established in the city of Rongcheng in Shandong
province. Since then, China has made great advances in increasing the number of wind
farms and the amounl of installed capacity. By the end of 2002, cumulative installed
capacity in China (excluding Taiwan) had reached 468 MW, increasing by 18% compared
wilh Lhe previous year, In Europe, however, whers wind power has developed laslesl, the
cumulative installed capacity was 23,357 GW by 2002, an increase of 33% compared with
2007, There was therefore still a big gap between China and Europe in terms of both
installed capacity and the rale of increase. Even aparl from this, China has encouniered
some problems in constructing wind farms. Some of these can be seen as part of the natural
development of wind power, but others, if not preparly sclved, will slow down the develop-

ment of the technalogy,

+ The size of wind farms is small. By the end of 2002, there were only 32 wind farms
Iin China, with an average capacity of 14.6 MW each, These small wind farms are at a
disadvantage in farms of equipment purchase and enginearing constructian. Both engi-

nesnng cosis and the cost of generaling electricity are therefors high.

+ Few wind turblnes are domestically manufactured and their cost Is high. Most of
the turbines installed in cperating on-grid wind farms have been imporied. There are lwo
reasons. On the one hand, some of the investments have come as loans from intemational
oroanisations or foreign governments, with no choice in the selection of turbines; only
expensive imperted turbines could be used, On the other hand, the domestic wind turbine
manufacturing industry was less competitive in the early stages, with a small range and littla
practical exparience. The installation cost of wind farms was therefore high and affectad by
the international financlal market.

+ The price for wind generated electricity is unstable. Becauss of the high installation
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cost, wind alectricity is relatively less competitive. The average cost was over 0.8 yuan/kWh
{before 2003), which was almost double the cost of fossil fuel power, The cost difference
had to be shared within the grid by the local utility, adding to the burden. As a result,
investors could nol oblain lang-term and stable pawer purchase conlracla. With the price

being re—evaluated each year, the risk was further increased,

+ Investment opportunities ara limited. Because of the high price of wind electricity and
the unclear pricing policy, the profit margin for the utility is reduced. In this situstion, itis casy
for companies which have a direct or indirect relationship with the utility to pass the
evalualion Iest, whereas it is hard for foreign or private investors to enter the business, This
investment structure is not geod for building a healthy competitive system and reducing the
wind electricily price, The resull is a slow-down in the development of wind powsr,

+ Grid connection is difficult. Because it is not officially decided how the grid connection

oost should be shared, most wind farms have difficulies in chtaining a grid connechon.

2. Feawres of wind power concession projects

In order o increase [he scape and commercialisation of wind farms, and with reference o
practices in other industries and foreign examples, the relevant governmeant departments
proposed the idea of wind farm concession projects and carried out a detailed study. In
2002, the former National Planning Commission built pilot wind farms in Jiangsu and

Guangdong under the concession system, The system operates In the following way:

# Each wind farm must be at least 100 MW. Developers who win the bidding must provide
turbines with an individual capacity of not less than 800 kW,

% Thewind farm developers are decided through bidding. The developers are responsible
for wind resource assessment, geographical assessment. purchase, installation and ad-
justmenl of the wind lurbines and other devices. More than 50% of all the Wrbins equipment
must be produced domestically.

# The wind electricity price is decided in two phases. In the first phase, when the cumulative
electricity generation is less than 30,000 hours, the price is that proposed by the developer
in the bidding documents. In the second phase, when cumulative electricity generation has
reached more than 30,000 hours and until the end of the concession period, the average
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market electricity price at
the time is used. The elec-
tricity generated by the
wind farms must be pur-
chased by the local utility
at the price mentioned
above. Any price differ-
ence should be taken into
accounl by the provincial
government,

% The provincial plan-
ning commission govern-
ment is responsible for
land rental, environmen-
lal protection, security of
the wind farm, taxes and
other related issues.

% Any prospeclive praject
takes the existing grid pur-
chase price as the key
criterion, at the same time
considering the extent of
local manufacture, so the
developer who commits to
the lowest grid purchase
price and the highest
localisation will win the bid.
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+ The MNational Planning Commission lakes the leading role in wind farm concession
projects and nominates a bidding company to issue the bidding documents. together with
provincial planning commissions and other departments. The winning developer must
astablish a project company in the local area. The project company slgns a concession
agreemenl with the local government and an glecincity purchase cantract with utilities. The
concession period is 25 years. By the end of the period, all the installation has to be

removed, uniess a new agreement has been signed.

#+ The construction and operalion of the wind farms is subject o all national or locally
relevant policies. The price bid by the developers s used as the grid payment price. If a
significant loss oocurs due to an altemation of national policies. the grid price will be
changed to reflect the policies at that time.

+ On =igning the cancession agreement, the project company must start construction as
soon as pessible 10 make sure that the wind farm is put into operation within three years,
I not, speciiic sxplanations have to be given, If the reasons are not acceplable, the project

can be stopped and the developer has to take responsitility for any resulting losses.

Tabla 2 makes a comparison betwoen concession projects and ordinary wind projects
under the regulatory framework of 2002, It should be pointed out, however, that the current
implementing rules do not specify the size and scale of concession projects. According to
the old regulations, wind projects of 50 MW or greater needed (o be approved by the
national government, while projects smaller than 50 MW only needed approval from the
relevant energy departments at a provincial level. However, under the current regulations,
it is not clear whether the grid tariff for wind projects smaller than 50 MW, which are
approved at a provincial level, should also be determined through bidding. Sinee January
2008, a number of wind projects have been awarded to developers through bidding
organised by the provincial Development and Reform Commission. These projects are
approved at the provincial level. The grid tariffs of these projects vary from project to project,
but most of them are higher than those of the concession projects agreed at a national
level. The tariff for some projects has been higher than that of national-level concession
projects by over O 1yuan/Wh. All of these projects are yet 1o be approved by the National
Cevelopment and Reform Cammission, while the detailed implementing rules remain
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unclear. All of this has made the currenl implementation of Chinese wind power policy even

more uncertain.

Table 2: Main Differences Between Ordinary Wind Farms and Concession Projects

Grid price

Pro-proparation (wind resource
assessment, site selection, land
rant anvirmnmenial protection
and road builiding)
Transmission line from wind
farm fo grid

Share rate of domeslic equip-
ment

Government commitment and
gueraniee

Concession Projects
The government commits to a
fiwed price below a cedain amount
of electricity generation (30,000
hours at full operation, about
3,000 GWh for @ wind farm wilh &
capacity of 100 MW).
The price difference is taken into
account by the provincial
government.

Tha governmant takes the role
of coordinator and organiser.
cosis.

The utility invests and
constructs.

50% completely manufaciured
in China.

The developer signs a conces-
sion agreement wilh the pro-
vincial government and an elec-
tricity purchase contract with
the provincial ulility,

Expenses amount to about 20
millian RMB, including 1% ten-
dering commission fee and
other expenses.

Crdinary Programs

No fixed price. The price
could be changed by the
provincial ulility and pricing
bureau throughout the op-
erating period of the wind

farm.

The developer lakes

responsibility.

The developer invasts and
constructs,
Mo reguirements,

MNo guarantee,

Na requirements.
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3. Development and improvement of the wind power concession systemn

Based on practice, the wind power concession system has developed and improved
gradually, including the following changes:

# In order to strengthen domestic manufacturing capability, the share of domestic wind

turbine equipment has increased to 70% since the second round of concession projects.

* Since some developers proposed very low bidding prices in order to win concessions
during the first two rounds of bidding, comprehensive evaluation was introduced in the third
round. Price was not the only indicator that affected the ranking, and other factors, such as
overall capability, lechnical planning, grid price and economic benefil were taken into
consideration, with weighted scores. In the third round of bidding, the grid price was
weighted at 40% and in the fourth round at 25%.

#* Another big difference in the fourth round of concession bidding is that wind turbine
manufacturers could participate in the bid directly, either as developers or suppliers. The
condition is that the manufacturers have to propose a plan and show how the equipment will
be domestically manufactured.

4, The bidding procedure for wind power concession projects

Concession bidding is organised by the National Development and Reform Commission
(NDRC). The NDRC reviews the projects submitted by the local government, decides the
project areas and issues the notifications.

The NDRC nominates China International Bidding Co., Ltd and China Hydro Engineering
and Consultation Group Co., Ltd to organise and prepare the bid. The two companies draft
bidding documents based on the bidding rules and issue the bidding invitation via important
national newspapers and the internet every April.

n
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After issuing the bidding decuments, the campanies Issue clanfications based on updates
and requests from bidders. These clanfication documenis become complimentary to the
original bidding documents, According to the bidding requirements, provincial Development

and Reform Commissions {DRCs) and bidding companies co-organise field visits for the
bidders, as well a5 a bidding meeting. Fleld vislt reponts and meeting summaries are sent

to all the bidders and kept together with the bidding documents. The bidding Is publicly
opened in Baijing on an agreed date.

&, Summary of wind power concession projects

The first concession projects were Rudong Wind Farm in Jiangsu (100 MW) and
Shibeishan Wind Farm in Huilai, Guangdong (100 MW), and bidding opened in Beijing
on September 1, 2003.

Table 2 shows each bidder’ s name and the bidding pace (including VAT), which applies
to the first 30,000 hours in full operation or the equivalent.

Table 3: Cpaning Bids for Rudong Wind Farm, Jiangsu

Bidders Price including tax at  Price including tax al  Level of domestic
33% (yuan/kWh) 15% (yuan/kWh) manufacture (%)

Huarun Group Co., Lid 07191 06469 53.68

Huaneng New Energy 0.8070 0.5850 68.30

Enmvironment Protection

Co., Lid

Nawala Co., Ltd, Spain 0.715 0.682 G5.34

Yinghua Co, Lid, Ger- 0.6087 0.5878 51.50

many

Longyuan Power 0.6880 06716 =50

Group Co., Lid (0.6190 after discount)

Huami Co., Lid 04365 0.3878 8.4
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Table 4; Opening Bids for Shibeishan Wind Farm, Huilal, Guangdong

Bidders Price including VAT Price including VAT  Level of domestic
at 33% (yuan/kWh)  at 15% (yoan/kWh) manufacture (%)

Huarun Group Co., Ltd 0.6753 0.8043 53.60

Yinghua Co., Lid, Ger- 0.5414 0.5306 51.50

many

Guangdong Yuedian 0.5013 0.4763 >60

Group Co., Lid

Guohua Group Co., Lid 0.7179 0.6796 68.40

Beljing International 0.5595 0.5129 (0.4721 after 68.30

Investment Energy (0.5053 after discount) discount)

Conservation Co., Ltd

Motes: Figures includes income tax at two different rates as well as VAT, The price
announced when the bidding opens is the final price.

The second concession projects were Rudong Wind Farm Phase |, Jiangsu (100 MW),
Huitengxile Wind Farm, Inner Mongolia (100 MW) and Tuanjie Wind Farm in Tongyu,
Jilin (100 MW). Bidding opened on September 1, 2004. Tables 5-7 show each bidder’
s name and the bidding price.
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Tabe 6: Opeing Bids for Tuanjie Wind Far in Tongyu, Jiin
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Table 7: Opening Bids for Rudong Wind Fanm Phase Il, Jiangsu
Price up 1o 30,000 Level of domestic manu-

Bidders hours including VAT  facture (%)
(yuan/kvwh)

Longyuan Power Group Co.. Ltd and 05140 77

Xiongya (Weierjing) Co., Lid

Huarui Investment Group Co., Lid 0.5860 72

and Euro-sino Lisnneng Wind Power

Investment Co., Lid

The third concession projects were Dongtai Wind Farm, Jiangsu (200 MW}, An ' xi
Wind Farm, Gansu {100 MW} and Mowangcun Wind Farm, Shandong (150 MW),
Bidding apened on August 16, 2005.

Tables 8-10 show each bidder s name and bidding price.

Table & Opening Bids for Dongtal Wind Farm, Jlangsu
Price Up ta 30,000 Leval of damestiz manu-

Bidders hours including VAT facture (%)
(yuan/kVWhy

Huadian Intermational 0.4600 844

China Power Investment D.4898 95.96

Longyuan, Manlong Tianshenggang 0.5460 T4

Power and Xiongya (Weierjing)

Guohua Energy and Shenhua 0.5280 Dazhong B4 4,

Gold Wind 86.24

Wuhan Kaidi 0.5060 B4.4

Jiangsu Jinling, Hagi Turbine, Jiangsu 0.5050 > 95

Fukasi Environment Protection

Three-dam Development Co., Lid, 0.5223 a1.7

Huarui, Euro-sino Power
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Table 9: Opaning Bids for An” xi Wind Fam, Gansu

Price up lo 30,000 Level of domeslic manu-

Bldders hours including VAT facture (%)
(ywanikwh)
Hydropower Development lor Up- 0.4616 95.582

stream of Huanghe River Co., Lid

Longyuln, Gansu Power Construt- 0.5080 70

lian Investment

Kaldi, Wuhan 0.6560 750KV 95.3, 1.2MVY 86.24

Hualing Powar Co., Lid 0.5200 84.4

Table 10; Opening Bids lor Jimo Wangeun Wind Faom, Shandory
Price up to 30,000  Lavel of domestic manu-

Bidders hours including VAT factura (%)
(yuanikiwh)
Huadian International 0.7261 Mot known

The fourth concession prejects were Ximeng Hultangliang wind farm in Inner
Mongolia (300 MW), Bayin in Baotou, Inner Mongolia {200 MVY) and Danjin Hefeng in
Zhanghbei, Hebei (200 MW). Bidding opened on August 16, 2006.

Tables 11-13 show each bicder' € name ard bidding orice.

Table 11: Ximeng Huitenagliang Wind Farm
Ptice up lo 30,000 Levelof domestic manu-

Bidders hours including VAT facture (%)
{yuan/kWh)

China Huadian Corporation 05289 80

Langyuan and HERO ASIA BVI CO.LTD. 04458 794

China Datang Carporation 0.5000 76

Ghina Guangdong Nuclear Energy De- 0.4056 70

valopment Corperation and China
Guangdong Nuclear Intemational Co, Ltd,,
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Table 11 {continuad) Ximeng Huitengliang Wind Farm

Huaneng Renewable Energy (hoiding)
Co. Ltd..

Shanxl Luneng Hequ Power Co. Lid,.
Guohua Energy Investment Co. Lid,, and
Shenhua Intemational (Hongkang) Co. Lid,.
North Uniled Power Co. Lid,.

0.5651

0.5096
04523

0.4200

Tabhle 12: Baotou Bayin ¥Wind Farm

Bidde

China Huadian Corporation

China Datang Corparation

China Energy Consaration investmeant
Corporation and Hongkong Construc-
tion Co. Ltd,.

Longyuan Power Group Co., Lid and
Hero Asja BV Co. Lid.

Beljing Imemational Power Coopera-
tion and Beijing Energy Investment
Group Co.Ltd

China Guangdong Nuglear Energy Devel-
opmenl Corporation and China
Guangdong Nuciear Intermational Co. Ltd,.
Huaneng Renewable Energy {holding)
Co. Lid..

Shanxl Luneng Hequ Power Co. Lid,
Guohua Energy Investment Co. Ltd,. And
Shenhua Internationsl (Hongkeng) Co. Lid..
North Uniled Power Co. Lid,.

Price up to 30,000
hours including VAT
eV
0.5010
0.5550
04568

0.4656

04789

0.5221

0.5525

0.5100
0.5036

0.5000

T0.8

6

1.5MV 94 48,
T50KW 96.5

79

Tacture (%)

79

783

7.5

94,46

=70

7a.4

76.08
81

76
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Table 13: Zhangbei Danjing Wind Farm

Price up to 30,000 Levelof domestic manu-

Bidders hours including VAT  facture (%)
{yuan/kWh)

Guohua Energy Invesiment Co. Ltd, . 0.5018 78

and Shenhua Inlemational (Hongkong)

Shanxi Zhangze Powear Ca. Lid,. 0.5188 BO.2

China Energy Conservation investment 0.5008 78.5

Corporation and Hongkong Construc-

tion Co. Ltd,,

Longyuan and Hebel Construction and 0.5518 80

investment Co. Lid,.

Shandong Luneng Development Group 05173 46.22

China Guangdong Muclear Ensrgy Da: 0.5058 7.4

velopment Corporation and China

Guargdong Nuciear Imtermational Co. Lid,.

Huanang Renswable Enargy (halding) 0.600 a1
Huadian Power International Corpora- 0.5288 a0
tion Limited

In the fourth concession round, 17 developers took part in the tender. All of them are state
owned enterprises, five of which have joined forces with enterprises registered abroad,
allowing them to iake advantage of preferential policies as forelgn investors. Since the
bidding assessment methods have been adjusted, with the focus mare on localisation and
less on the power price level, the expenences gained from the first three concession rounds
have been shown to have an effect. The bidders ' power price has therefore besn more
reasonable. The price range bid for the Huitengliang 300 MY wind farm in Inner Mongaolia
is 0. 4058~-0.5651 yuan/kWh, with an average of 04788 yuan/kWh. Al the Bayin 200 MW



wind farm in Inner Mongolia it is 0.5006 to 0.6010 yuan/kWh, with an average of 0.5281
yuan/kWh. These prices reflected the overall conditions for construction; most of the

economic benefit has reached the basic internal rate of return of the industry.

Since the tender required a link between developers and the manufaciurers who would
supply the turbines. there wera 12 bidders. Among thase there was ona foreign businass.,
three joint ventures, one private enterprise, two share holding companies and five state
owned companies. There were 19 types of wind generator, with rotor diameters ranging
from 49 to 83m, their rated power from 750 kW to 2000 kW, and with 6 of them having
proprietary intellectual property rights. Meanwhile, a 1 MW sized machine has started mass
praduction in China, a prototype 1.5 MW machine is at the testing/design stage, and a 2 MW
turbine has yet to emerge. The manufacturers who attended the bidding have all signed

agreements with parts suppliers and have work plans aimed at reaching the 70% localisation

requirement.
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6. Organisation and procedure for evaluating bids
1) Organisalion of the evaluation

The diractor of the evaluation cammittes comeas from the Division of Renewable Energy and
Rural Electrification within the NDRC. The members are from provincial DRCs, state

utilities, provincial power companies, bidding agencies and technical experts,
‘Within the evaluation committes there is a Business Group and a Technical Group.

The Business Group is responsible far: (D primary evaluation. £ evaluation of the cances-

ston agreement with notes, % supporting the Tachnical Graup In finishing the evaluation, &

ranking and clarfication and & collecting relevant documents and finishing the report.

The Technical Group is responsible for, &) delivering detailed evaluation of the bidding
documents (technical plan, financial plan, inancing proposal and experience), -2 evaluation

of the electricity purchase contract with notes and ¢ complating the ranking, clarifying and

evaluation report with the Business Group.
2) The evaluation procedure

a) Fnmary evaluaton Ine Husiness and |echnical Groups oecide whnetner e proposals
respond to the bidding requirements and whether there are mistakes or reservations. The
Business Group will inish the primary evaluation reporl on the noted concession agreement
and submit it to the evaluation commities. The Technical Group will svaluatae the technical
plan and noted electricity purchase contract and submit them to the evaluation committee.

b) Detailed avaluation —— The Technical Group evaluates the technical plan, financial
plan, financing propossal, experience etc. to decide whether they meet the requirements. It
will finish the evaluation on the noted concession agreement and electricity purchase

canlract and delarming lhe list of candidales.

c} Ranking of candidates ——The evaluation committes ranks the candidates basaed on the
delailed evalualion reporl. The companias ranked second and third are recommeanded as
candidates for negotiation.

dy Clarification = In arder to evaluate and compare the proposals, the bidders might bea
requested to give written clarification on unclear statements in their proposals. However,

requests, proposals, permission or acceptance of @ change related to the price or other
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imporlanl contants are nol acceplable. All clarification requests musl be Issued and
collected in writing. Thay need signatures from both parties and can form part of the

eventual contract with legal power.

2} Negotiation - The evaluation committee negotiates with the candidates on the bidding
documents and suggestions or madifications according to the bidding requirements. The
negotiation begins with the candidale whao has the highest ranking and continues unlil the
committee |s satisfied. Negotiation involves both price terms as well as any other non-price

tams.

Aftar negotiation. the committes decides the winning bidder and reports the results, with the
evaluation report, to the NDRC,

33 Evaluation resulis

In the first concession round the winner for Ihe Rudeng Wind Farm, Jiangsu was Huarui
(bidding price 04365 yuan/kVWh). and for the Shibeishan Wind Farm, Hullal, Guangdong
was Guangdong Yuedian Group Co, Ltd., (hidding price 05013 yuan/kWh),

In the second round, for Hultengxdle Wind Farm, Inner Mengolla, Beijing International
Fower New Energy Co., Lid. 8nd (15 parners won the bid. But because the areas near 1he
proposed site also have good wind resources. the NORC decided that a wind farm af the
same scale could be built under the same condilions and bidding price i7 olher bidders
agread. China Muadian Group Co., Lid. agresd to build another 100 MW wind farm aftar
negotiations. For Tuanjie Wind Farm in Tongyu, Jiin, Longyuan Power Group Co., Lid. and
Huaneng New Energy Environment Protection Industry Stock Co., Ltd. won the bid
together. The bidding price was 0.5090 yuanx\Wh. Because lhe exploilable capacity was
400 MW, both companies agreed to bulld a 200 MW wind farm each after negotiations. For
Rudong Wind Farm Phase 1l in Jiangsu, Longyuan Group Ge, Lid, and its partners wan the
bid. The price was 0.5190 yuan/k\h. The total installed capacity was adjusted to 150 MW
after a field check.

In the third raund, for Dangtal Wind Farm in Jiangsu, Guohua Energy Investment Co., Lid.
won the bid. The price was 0.5180 yuan/kWh. After negotiations, China Fower Investment
Group Co.. Lid. agreed 1o build a 200 MW wind farm in Dafengxian under the same
conditions. For An”xi Wind Farm in Gansu. Hydropower for Developrment of Up-stream of

Huanghe River Co_. Ltd. won the bid. The pnce was 04818 yuan'kWh. For Mowangeun
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Wind Farm in Shandong, Huadian
International Stock Co., Lid. won
the bid. Since the potential for in-
stallation was affected by cropland,

the final installed capacity and bid-
ding price were adjusted to 100

MW and 0.60 yuan/kWh respec-
tively on approval by the NDRC.

In the fourth round, Longyuan Co-
operation and Hero Asia BVI Co.
Ltd. together won the bid for Bayin
Wind farm in Inner Mongalia, with a
bid price of 0.4656 yuan/kKWh.
China Energy Conservation invest-
ment Corparation and Hong Kong
Construction Co. Ltd together won
the bid for Danjing wind farm in
Hebei Province, with a price of 0.
5006 yuan/kWh. Two bidders won
the concession for Huitengliang
Wind Farm in Inner Monggolia -
China Guangdong Nuclear Energy
Development Corpaoration/China
Guangdong Nuclear International
Co. Ltd and North United Power
Co. Ltd. Each will develop 300 MW
wind tarms. The bid price was 0.
4056 yuan/kWh.
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Table 14: Feasibility Research Data for Wind Concession Projects in 2006

Danjinghe  Huitengliang

Project Bayin
Capacily to be installed (MW) 200 200
Wind Resource
Met tower height (m) 87.3 67
Annual average wind spead (m/s) 7.80 7.75
Annual average wind density (Wim®) 417 395
Arnial expected power producion (1,000 Kh) 64.341 66,678
Annual expected power production (kKWh/ 1,170 1,220
m2 rotor swept area)
Annual expected full load hoisrs (W) 3,208 3,387
Annual power production 501d to grd (1,000 kW) 47,628 47469
Annual full load hours sold to grid (h) 2,363 2,369
Grid losses [deduction factor ) 0.74 073
Price per kW including tower (yuan/k\) 6,205 6,307
Wind turbine proportion of total investmant( %) 724 711
Tolal investmenl (million yuan) 1,738.58 1,786.68
Investment per kWh (yuan/kW) BET4 8,918
First session grid price including tax in fea- 05143 0.5361
sibifity study (yuan/kWh)
Second session grid price Including tax in 0.3989 0.4202
feasibility study (Yuan/kWh)
Internal return on total investment in feasi- B.05 8.3
bility study (%)
Internal return on capital in feasibility study (%) 10.25 107

300

67.5
832
817

17,8240
1,501

3872

82,874

2,726
0.71

6.388
10.8

27,5048
9.168
0.4803
0.3604.

8.2

1.3

Average Price over 20 years According to Feasibilily Study Data

20 years average grid price including lax 0.4729
(yuan/kWh)

0.4042

04285
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Table 14: {continued) Feasibility Research Data for Wind Concession Projects in 2006

First session grid price Including tax in fea- 0.5143 0.5361 0.4803
sibility study (yuan/kWh}
Agraed bid price (vuan/k\Wh) 04656 0.5006 0.4200
Lowest bid price (yuan/kWh) 0.4566 0.5006 D.4058
Highest bid price (yuan/kVh) 05550 0.6010 0.5651
Project Bayin Danjinghe  Huitengliang
Toude 10 Tha bagrassl e lowes . figars in every Lem were ralmncloded i e aveesge caloalslo

Wrte 7 Firs” sesinn ond o ralfeee 19 1w o aroicas within B 20000 Tl oan Foles, wil the ramaindes in ha
sacond session.

Table 15: Research Data from Concession Project Feasibility Studies in 20086, Using
Domestic Enterprises Average and Foreign Enterprise Research Data

Project Baying Danjingha Huﬁnngiiang Hultengliang
{Foreign)

Instafled capacity [MW) 200 200 300 3oy

Wind Resource

Met tower halght {m) 67.3 a7 67.5 B5

Annual average wind speed (mis) 7.80 .75 B.32 B.40

Annual average wind density (Wim) 497 ‘395 517 578

Power Production Prediction

Annual power connected to grid  475.28 474,69 B29.74 868.00

(milfion kWh)

Annual full lead hours connecied togrd 2,383 2,363 2,726 2,883

Wind Turbine Price

Price per kW including tower (yusn/kW) 6,205 6307 6,386 9,300

Wind turbine proportion of total in- 724 i | 70.8 75

vestment (%]

Project Financial Criteria
Total investment [million yuan) 173858  1.78668 275048 3,701.52

Investment per kWh (yuan/kw) 8674 8918 9 168 12,338
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Table 15: {continued) Resecarch Data from Concession Project Feasibility Studies in
2006, Using Domestic Enterprises Average and Foreign Enterprise Research Data

First session gnd price including tax ~ 0.5143 0.5361 0.4803 0.7151
in feasibility study (yuan/kWh)
Second session gnd price including  0.3988 0.4202 0.3604 03684
tax in feasibility study (yuan/k\Wh)
internal return on fotal investmentin -~ B.05 83 8.2 851
feasitrility study (%)
Internzl return on capital in feasibil- 10.25 10.7 11.3 10.0
ity study (%)

‘Average Price for 20 years According to the Feasibility Study Data
20 years avaraga grid price includ-  0.4728 0 4042 04285
Ing tax (yuan/kwh)

First session grid price Including tax 05143 05361 0.4803 07151
in feasibility study {yuan/kWh)

Agreed bid price (yuan/kWh) 0.4B56 05006  0.4200 0.4200
Lowes! bid price {yuan/kWh) 0.4568 0.5006 0.4058 0.4058
Highest bid price (yuanikWh) 0.5550 0.5006 0.5651 05651
Project Baying  Danjinghe Hullengliang  Huitengliang
[Foraign]

Ioiz 1: The mahest and owest Tigure in every ftlem vere nol included in 1ne average caloulsion
Ml & s sasmnn gral prce il o e powe s prodoed satine e SOCO0 Bl s hoors, witln e raimairdat o) g
wacond FRESon,

7. Lessons |earned

The wind farm concession project has greal significance in lerms of the expansion of wind
power in China and has important positive aspects.

Three reunds of wind concession projecls from 2003 lo 2005 are important steps in the
context of Chinese power sector reform, which is resulting in the saparation of power

generating companies from the utilities, This reform process exempts wind power from
market competition by offering it a2 fixed price and a long-term contract. The utilities invest
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in the construction of transmission lines and transformers from wind farms to the grid.
Inveslors ara in turn encouraged to parlicipate in the wind concesson projects in arder (o
reduce the price. The former monopoly in wind power by the power department has been
broken. helping to draw in various investors at home and abroad and encourage compatition.

Requireaments for the extent of 1ccalisation in turbine manufacture have bean set,

Compare this with the situation before the introduction of concession projects, where there
was no fived price for wind power and the local govemments and utilities were not
supportive of wind farm development, Against that background, concession projects
organised by the central government have played a significant role in promoting larger
project sizes and realising economies of scale.

A number of problems have emerged during the process, however. In the first and second
rounds, because the former National Planning Commission promised that the bidders
proposing the lowest bidding price would be the winners, the winning price was in fact far
below a reasonable level. In 2003, far inslanca. Huarui proposed 0,436 yuand/kWh for the
Rudong Wind Farm whilst the price range of the ather five bidders was between 0607 and
0.715 yuanfkWWh. The bidding price for Huilai Wind Farm by Yuedian was 0.5013 yuan/kWh,
whilzt the price range of the other Tour bidders was betweean 0.505 and 0.718 yuanddih.
EBidding prices far Rudeng Wind Farm Phase || and Tongyu Wind Farm in 2004 were also
only just above 0.5 yuean/kWh. The bidding price for Huilengxile Wind farm by Beijing
International Power Mew Energy Co., Ltd. was even as low as 0.382 yuan/kWh, with the
wanner apparently mainlty concerned to enter a promising industry. Even though profit was
not guaranteed, they were still willing to go ahead. The example of Rudong Wind Farm
further underlines the point, In 2003, the bidding price by Huarul was 0.3979 yuan/kh,
whereas in 2004, the same company bid 0.56 yuan/kWh. The wind resource and other
conditions were almost the same, but the price had increased by D16 yuan/kWh (40%) in
|ust one year.

Even though the third and fourth rounds have taken non-price criteria into consideration,
in almost all instances the lowest price project appears to have won the bids, This sugpests
thal despile the facl that athear factors are considered, price s lypically the delarmining

facior.

In order to reduce the bidding price, bidders have sither over-estimated the wind resourca

and electricity generation, set a higher price at the second phase or underestimated the cost
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of the wind turbines and maintenance. Some of the bidders have established joint ventures
with companics registered abroad, a methed by which they can aveid WAT and reduce
income tax. This is being used as a means of unfair competition, and will maan loss of tax

far the country

The requirement that only the bidder who offered the lowest price could win the bid has in
fact led to a situation whera the winning price was so low that private and fareign investors
did not want 1o invest. Almost all of the bidders in the fourth reund of bidding were state-
owned companias. These companies all have promises of strong financial support from
their parent companies and will finance wind power projects from their fossil fuel power
income. Another motivation for state-owned power companies to bid at low prices might be
the current discussion about a quota obligation system, which, ance applied, would reguire
the large power companies to preduce a certain percentage of clectricity from renewable

ensrgy sources.

Whatever the reasoning, the law price has slowed down not only the development of wind
farms bul research and manufacturing of domestic turbines and the production of

components. The result has been conflict with the goal of supparting a new industry.

Besides the low bidding price, there have been other problems with the concessgion

process, including:

1. Pre-preparation has been insufficient. At Huilai Wind Farm, for example, there was only
one set of wind measurement data, and the location of the wind measurement mast was not
marked on the bidding proposal. As a result, the wind meaasuremeant was unrealistic,
reflecting a failure by the government to check sufficiently. At Rudang Wind Farm Phase |,
the location of the wind farm and land managemeant office were in conflict with what was
written in the bidding documents. At Tongyu Wind Farm, the winning bidder Hua' neng
MNew Energy Company found that the aclual installation site was nol the same as that
described In the bidding dosuments. Instead they found out that the reserved land was
covered with foresls and crops. There was also no feasibility study on the estimated
generation and whether the capacity could reach 200 MWV, In 2005 the Jimo Wind Farm in
Shandong was listed as one wind concession project. In practice, there was insufficlent
wind measurement or land data, and the technical feasibility study required by the NDRC
was also missing. During Implementation, the winning developers found that many prob-

lems could have been solved if proper preparations had been made.
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2. The phase Il price is the so-called “average market price at that time,” which has been
estimated by bidders. The purpose of phase |l is to make sure that the price is fixed during
the period of the loan, normally 15 years. Once the period of electricity generation has
exceaded 30,000 hours, the operating cost is greatly reduced due to the payback of the
loan. At that time, the company can operate well even when the average market power price
is adopted. However, in practice, some bidders reduced their phase | bidding price by
increasing their phase |l price. The difference is in a range from 0.3038 yuan/kWh to 0.5425
yuan/kWh. If the winning price is low, however, the operation of the company during the loan
period will be strongly affected, making it difficult to repay the investment.

3. The proportion of domestic wind turbine manufacture is merely a number used in the
praposal. When the bidders are successful, some will re-select their suppliers. This has
nothing to do with their bidding proposal. Since there are no concrete regulations on how
to punish the developers if they do not pass the evaluation on the completed project, it is
difficult to take any action. In the fourth round bids, it was therefore required that the
developers should work together with equipment suppliers to submit a domestic manufac-
turing plan according to the proposed turbine types.
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IIl. International Experience ofWind
Tariffs

Pricing policy has been an affeclive measure for promoting renewable anergy powear
generation, especially the intemational wind power market and industry, Withaut taking into
account the environmental costs of conventional power, the cost of wind power generation
iz =till higher than that of existing fuel sources. Many countries have therefare adopted
pricing policies to encourage its development. By the end of 2003, different types of
renewable energy pricing systems and policies had been set up and implemented in 44

countries arcund the world, with identifiable results.

Depending on the different wind resources, economic standards and capacities, the
formats and price standards of wind poywer pelicies alse vary, In respedt (o the format, there
are three main calegories:

(11 Fixed (arff sysiem: Two specific forms of such a system are the fixed feed-in tariff and
fixed premium systems. Under these power utilities are obiiged to enable renewable energy
plants to connect to the grid, and they must purchase any alectricity generated at fixad
minimum prices. These pricas are generally set higher than the regular market price, and
payments are usually guaranteed over a specified period of time. The additional costs of

these schemes are paid by suppliers and are passed through to the power consumers.

(23 Tendering: under this mechanism, the government crganises public bidding for a
paricular or set of wind farms, and determinas the developer based on price and non-price
crileria. The concession projects are then built on a contract basis atthe price resulting from
the tender. The additional costs generated by the purchase of wind power are passed on
to the end consumer.

(31 RE Cerificale: This tariff system includes twa specific forms, which are the fixed quota
system and the green electricity system. The former is usually priced through cerlificate
sales in the market: the latter is based on the guaranteed commitment of end-users of

power consumption, and no certificate trade is generally conducted.
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1. Fixed tariff system
Basic definilion

Fixed tariT means that the market price for renewable energy (RE) alectricity is regulated
direcily by the government. Currently, thera are 41 countries and provincas thal have set
up the fixed tariff system, including 11 develeping eounfrics and provinces, Europe is the
main region 28 19 Furopean countries have implemented fixed tariff policies. A few
American siates used to have similar policies. In China, the Guangdang provincial govern-
ment also used o employ a fixed tariff for wind power projects. Countries or pravinces
generally decide to support wind power because the technology is ready and the cconamic
prospecis are promising.

The fixed tanfi policy usually prescribes the following guidelines:

{1} Ciear price standards and calculating measures according to wind resources and
technical standards;

/2% An operational period,;

{37 Declining prices over time in order to encourage technical progress and markst
development,

The main point of a fixed [anf system is that the govemment can roughly fix the investment
leval in wind power thraugh adjustment of the pnee standard and operating penod so as ta

control the speed of wind power development.
Case sludy

Germany 15 the most prominant country to have Implemented the fixed tariff system and
policy, which was launched in 1920, In 2000, legislation was passed to calculate tanff
standards for RE electricity in categories based on the different technologies and with
consideration for their lechnical development level and available resources, In addition, the
price is revised every lwo years according to the RE cost difference and markel develop-
ment status. In 2004, the RE tariff standard was revised, establishing that the wind tarff
could not be |lower than 5.5 Euro cents/kWh and the implementing period would be 20
years. In addition, depending on the wind resources in a particular area, for the first five

years of project operation {or In some cases even longer) an extra tarff of 3.2 Euro cants/
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k'Wh could be obtained. With regard to new wind projects built in 2005 and afterwards, a 2%
annual decrease will bo applied to the basic tariff of 5.5 Euro cents/kWh so as to promote

the technical progress of wind technology and lower its cost.

The effect of implementing a fixed tariff in Germany is clear. In 2005, the instalied capacity
of wind power reached 18,430 MW, or 30% of the world total, mantaining Germany' s
status as the leading wind power country in the world.

Merit and flaw analysis
The advantages of a fixed tariff are as follows:

13 It is simple, effective and low cost, As the tanff standard and implementing period is quite
clear, it is easy to implement and supervise both for power generation enterprises and grid
COMpanies.

2} Itreduces regulatory and market risk for the Investor, With a clear definition of the tarlff
and implementing pericd. the investment return is basically stable, which reduces the
investment risks for developers and the loan risks far financial enterprises. |t therefore
prometes investment and market development. The successful experiences In Germany
and Denmark prove this point

137 A stable investment environment prometes the development of manufacturing. In
Garmany, for example, where the development of wind power was later than that in

Denmark, the country eventually became a major manufacturar of wind turbinas.

4" Greater diversity is achieved in project size. type, ownership and location. With a stable
wind price policy and clear wind tariff level, the actual form af wind projects is decided by the
market. In Germany, for example. the wind industry is much diversified. Companies of any
size, ig or small, or even indviduals, can invest in wind power, developers decide the scale
of projects according to the wind resource conditions and their own economic situation. The
result in Germany is projects of different sizes ranging from several megawatis fo several
hundreds of megawatts, as well as different kinds of lurbines and technologies. For a
burgeoning industry like wind power, diversification is good far both technalogy advance-
ment and market development.
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2. Fixed premium systemn

Basic definition

The main panciple of a fixed premium system is that a proportion of the price i1s based on
the whelesale price of conventional powar and the RE price therefore luctuates along with
changes in the conventional power market, Such a larifl systerm has been mainly imple-
mented in Spain.

Case study

In 1958, a fixed premium system for renewsble cnergy power was estabished in Spain and
remained in effect until 2004. |n 1988 a royal law was passed which regulated that the extra
RE tariff could be adjusted annually according to the RE power generation cost, However,
the basic principle of annual tariff adjustiment was that a cartain profit should be obtained by
the RE power developers, and at the same time it should be guaranteed that the RE grid
tariff should remain within 80-90% of the electricity =ale pnce. The extent of tarif adjustment
was declded at the end of each year, with each RE powear generation company baing
required to submit @ report on its current costs to the government agency in charge of
electricity price adiustment. The government agency would then calculate the specific
amaount of the two tanffs for the following year based on the reperts and other rescarch
material and informaticn. The wind tanff in Spain therefore fluctuated between 80% and
940% of the sale price of conventional lectricity, but the specific price would be determined
through negotiations between pawer genaration enterprizes and power transmission
enterprises.

The fixed premium system has successfully promoted the development of wind power in
Spain. In the mid 1990s, the wind turbine industry had only started at 2 small application
level, but it now ranks as a world leader both in industry and application (in terms of industry,
it ranks third behind Denmark and Germany, and in terms of electricity production, it ranks
second behind Germany). The average rate of increase in capacity has been more than
60% over ten years By the end of 2005, the cumulative installed capacity in Spain had
reached 10,027 MW. accounting for 15% of the world' s lotal installed wind capacity and
13% of the iotal generating capacity in Spain. The market sale of the three largest wind
turbine manufacturers accountad for 20% of the world total in 2005, giving Spain the second
largest wind turbine manufacluring industry in the warld®,

S GWED, Global Wine 2005 Reosort, 2006
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However, there were some problems dunng the implementation process of the fixed
premium policy. Firstly, the tariff adjustment process was quite complicated and there was
no commen and effective way of calculating and controlling the power generation costs
provided by RE developars. which made the tarniff adjustment an oppartunity Tor bargaining
by RE power developers and suppliers through the adjustment agency. The RE grid tarifl
had therefore in practice become a negotiated price in Spain. Sacondly, it was hard to
formuiate a long-term steady tariff. In the case of wind power, for example, the pace of
develapment siowed down from 2002 to 2002, The main reason was that the average
national elecinoty price decreased in 2003, while the RE gnd tanff still had to follow the
regulation of 80-90% of sale price. This reduced the enthusiasm of wind power develapers.

Based on these experiences of the fixed premium system, Spain therefore made some
modifications to its RE tariff systern in 2004 in order to solve the existing problems and
eneourage positive competition ameng RE enterprises in the power market, The modifica-
tion decided was for the RE tariff to have two options - a fixed tariff or a free market sale
combined with a market participation incentives, Generating companies could choose ong
option each year, bul the choice could only be made once a year and then take effect for the

whale year, To be specitic, the two options introduced were:
(1) Fixed tariff: the wind price is 80% of the average electricity taniff.

(2) Fixed premium: the wind price equals the price set by the market plus a premium of 50%.
of the average electricity ariff.

For both options, the system introduced in 2004 set specific timetables for the duration of
the different tariffs and premiumes, thus providing stability and confidence for investors, A

review aystem of the amounts was alse introduced for every four years,

The Spanish government determines the average electricity tariff according to the electricity
sale conditions in the power market. It is publicised at the end of the previous year and lasts
tar the whale following vear (even if the tariff is changed in that year), Based on the market
status of 2008, the average alectncity tanff taking effect in 2006 is 7 6588 Euro cents/k\Wh.
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Mart and flaw analysis

Viewed as mechanisms. there are similarities betwesn the fixed premium and fixed price
systems. In both, the RE price is stable over a given period and the producers can decide
whether or not o invest in the construction and operation of a powar project according 1o
the investmen! return rate. As a resull, both sysiems help 1o encourage the invesiment and
construction of RE.

In the new machanism which Spain started to implement from 2005, there are twa parallel
systems. In one, the wind farm owners choose the option of selling the power at a fixed
price. which provides a basic taniff guarantee. The other is a2 market system in which wind
farm owners choose to compete and take the risk of making a higher profit. The palicy is
therefore both effective and has obtained good results,

Compared to the fixed price system, the implemeantation process of the fixed premium
system is more complicated, as wind power is alsa participating in gencral power market
compelition. But if there s already an exisling compelitive power market, no extra wark

needs o be done.

3. Tendering tariff system

Basic definition

The basic definition of a tendenng tariffis that the government is responsible far arganising
public tendering for one specific or several wind power projects and decides the developer
after considering bidding prices and other factors. Within such a system, the bidding price
is usually the main facior for avaluation. The successiul bidder therefore gets a fixed price
for the project, although this will vary from project to project.

There are several examples of the tendering tariff syslem, such as the non-fossil fuel
obligation (NFFQ) meshanism implemented in the UK from 1380 to 1838, the concessian
tendening in Quebec, Canada from 2003 and wind power concession tendering mechanism
implemented in China since 2003, The British and Chinese programmes follow two
different fanmats. Under the NFFO tendering purchase system applied by the UK In the
1980s, the principle was that the government anly laid down the overall developmant
objectives and the purchasing scope and amount while the bidders chose the investment

projects. Concession projects in Quebec follow the same pattern. Under the process
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adopted by China, concessicn tendering is conducted for a specific project. The successful
bidder signs a concession operation agreement and an electricity purchase and sale
agreement. The sharing of the differential price policy among consumers is applied. The

project is allocated lo the most appropriate investor through tendering and bidding.

The NFFO tendering purchase system continued in operation through five rounds over a
period of nearly ten years. But although a certain amount of wind power was installed in the
UK, a large number of projects were never built and market growth was hampered, When
the NFFO implementing period concluded in 2001, the installed capacity of wind power had
reached a mere 427 MW,

R " S ’
Merit and flaw analysis

The advantage of the competitive tendering system is that it helps to decrease the wind

power tariff as well as the additional unit cost for wind power.
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There are also disadvantages caused by competition, however. The main flaw is that the
bidding price can fall so low that the contracts cannot be fully implemented. Many investars
have nal beean able to finish the projec! construction as stipulated in the contraclt. In the first
ten years of the UK s NFFO, wind power contracts totaling 1,150 MW were successfully
won. However, cnly 151 MW of that lotal capacity was actually built and produced power,
achieving a success rate of just 13%8 The main reasen was that the lowest bidding price
wan the bid for the project. Some ungualiiied deveiopers also won projects and werg then
unable to develop them dus to financial and techmical problems. The NFFC model did not
penalise developers If they falled to install the capacity for which they had secured a power
purchase contract.

Another disadvantage of the tendering system is that it increases project preparation costs,
which in turm increases the proportion it takes of the total invesiment (compared 1o
canventional power projects, the scale and the tatal investment of wind powear projects is
smaller). Apart from that. as anly one bidder can win a project. the enthusiasm of ather
investors decragses greally alter several rounds of lendenng. Lastly, as the development
of wind power in the UK was much slower than expected and the price was oo low, the wind
turbine manufacturing industry did not develop either. Compared to other European
counlries, this was a clear negative effect.

4. Fixed quota system  Renewable Portfolio Standard (RPS)

Basic definition

A fixed guota system usually involves the issuing of green certificates for RE power
generation through an obliged guola {an energy enierprise is required o produce or sell a
requiated proportion of RE electricity compared 1o its production or salling of conventional
power) and a trading system (the government venfies and issues green certificates to
enterprises that produce RE power, and the green certificatles can be traded between
energy enterpnses, with the price determined by the market), Thus the RE electricity price
i& the sum of the average grid tariff and the price of the green certificate,

G |EA, Renewable Energy, Markel and Poicy Trends in IEA Counries, 2004
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An importan! precondition Tor implemenling such a pricing policy is a power markel
(including all factars such as power generation, transmission, distribution and power
consumption) with sufficient competiion and fully commercialised. Otherwise, the sale of

the cerificates would not be valued

Currently, 32 couniries, states and provinces have had set up fixed quota systems,
including Australia, the UK. llaly, Japan, some Canadian provinees. Indian states and most

of the states in the USA.
Merit and flaw analysis

Under the fixed guota system, different RE power technologies receive the same certificats
price. Bul the cerlificale price varigs alang with RE markel supply and demand, and the
overall price changes with the power market. Wind power is the RE technolegy that is
closest to baing commercialized and the cost is comparatively low. So it is in a favourable

pnsiljcm and could devalnp qulckly

In addition, setting prices through the market in theory reduces the unit cost of RE power
generation, which is good from the point of view of the overall economy.

I e foWwIng are S0Me Probiems Mat nave clearly emerged from Ne market price system:

1% A penalty systemn is usually introduced for those enterprises which da not fulfill thelr
obligation by premoting wind power and other RE development. Generally, the government
will stipulate the penally amounl impased on those companies that fail to accomplish the
appeointed quota, But ifthe penalty amount is not high enough, there will be enterprises that
prefar to pay the penalty instead of fulfilling their commitment. The result is that the system
does not effectively stimulate the development of RE, including wind power.

721 The penalty amount usually becomes the upper limit of an RE powsr transaction, For
example, the penalty amount in the UK is 3 pencelk¥Wh, which is equal to 4.5 Euro cents/
kWh. Added to the varying grid tariff of conventional power, this made the total RE tariff
paymenl 7-8 Euro cants/k\Wh in 2004.

3] The gueta proportion becomes the upper limit of RE development, Under such
circumstances, selling up & praper leval Tor the quota |s especially important in order Lo

avoid making it an obstacle to wind power development.
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(4 The guota system influences project financing and increases the risk for financing
organisations. Under this type of price formulation system, the RE product price will not be
finally determined bafore a Wransaction has lakan place, This has an impact on praject
financing, especially for small and medium enterprises, while benefiting large groups and
enterprises, causing unfair competition.

5. Green electricity price system

The mechanism of a green power pricing system is that the governmant detarmines the RE
price, energy consumers purchase it voluntarily and the purchase cerlificate is generally not
traded for benefit. An example of this is the Netherlands, where 30% of consumers bought
same green electricily in 2004, The voluntary purchase price for grean power was han 8-
9 Euro cent’kWh. The RE power producing enterprises therefore recelve a favourable
price, but the system is based on the acceptance of green energy by both consumers as
well as enterprises. Only in countries and areas with high public awareness of the
environment can this type of price mechanism be effective. There is a pilot project for green
eleclricily sales currently operaling in Shanghai.

6. international wind power prices

Wind power technology is the most commercialised among the different RE technologies.
Many countries have therefore placed an emphasis on wind power in their RE development
policies. The cantral part of this policy is a high tanff, Currently, there ara 44 countries that
stipulate and implement price policies regarding different RE power technologies, and wind
power is always included. Though there are different formate for different tanlf systems, and
tariff standards are not the same, the difference is nol the anly important factar for wind
power ontorprises. The main reason is that wind power cost (5 closely connoctad with the
available wind resource. To take an example, suppose there are two wind projects of a
similar scale but their wind resources are different (one produces 3,000 hours while the
other produces 1.500 hours). The cost of power generation from the farmer is half of the
latigr. making it potentially equal (o thal of conventional Tusl, while the latler could be 2 (o
4 times the price. Once the government has stipulated an appropriata tariff policy, therefore,
the overall development scale for RE power project construction will still be determined by

the producer and investor.
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In Australia and the US, for instance, thers is sufficient land area and many locations with
a good wind resource can be found. As already mentioned, for wind farms in the US, annual
production time is around 2 800 hours and in Australia it is above 3 500 hours. The tarifl that
the government stipulates based an the market price system is usually low, between 6-8
US cents/kWwh. Therefore wind projects will not be developad in areas with a wind resource
similar 1o those in other less windy countries. But in Germany, ltaly and the UK, the wind
resource can be lower {in some wind farms in Germany, operating hours are around 1,800,
and in Spain about 2,200), so the tariff is between 5-12 Euro cents/kKWh, which is
caomparatively high. As a result, producers and investors have the enthusiasm e develop
wind projects in areas with a relatively poor wind resource. This emphasises the Impar-
tance of stipulating an sconomically appropriate price,

Table 16 presents the wind prices in the top ten countries (n terms of installed capacity, It
shows that the price standard 1s generally bebwean 6-12 Eura cents, higher than the grid
tariff fer conventional ensrgy except in Denmark, the US and India, {In India, wind power
cost is reduced through tax-free, rapid depreciation and direct investment subsidies ) This
shows that most countries have subsidy policies for wind power but with differing types and
formats,

7. Comparison of implementation effects of different tariff systems and
their feasibility in China

International exparience shows that tanff systems and policies are very affective incentive
measures, provided that appropriate approval processes and grid connections are also in
place. As long as the tariff policy Is properly used, it will promote technical advancement,
market developmeant and cost reduction. It s fair 1o say that the above-mentioned tariff
systems all have their own characteristics, preconditions tor application, advantages and
disadvantages. But for implementation, the fixed feed-in tanff and the fixed premium
policies have the greatest and most powerful effects on wind market development, while
the fixed quoia system is less effective. Table 17 lists the development status and the
adopted tariff policy in some European countries. It shows that!

# By 2005, 90% of the total wind installed capacity in the listed countries (39.7 GW) was
in those implementing feed-in-tariff policies.
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+ In 2005, of the 5,960 MW newly installed wind power capacity in the listed countries, over
B0% was In those implementing feed-in tariff policies.

As for China’ s wind energy market, the fixed tariff system is the most appropriate to be
adopted as it is easy to implement and operate and reduces long-term regulatary and
market risks. It will also ensure that wind energy is implemented in regions where the
resources are best. The tendering tanff system, as implemented in China now, has brought
many problems, especially the issue of a low contract implementation rate and its negative
impact on industry development. Quota and market price systems, on the other hand, need
a completely commercialised power market as a precondition for their introduction. In
addition, only when wind power and other tradable RE power resources have reached a
large enough scale can the operational cost of the cerificate and trading system be reduced
to an economically proper proportion of the total cost, thus making the quota system
feasible from an economic point of view. Finally, the necessary condition for a green power
system is that a society has developed to a certain standard and the citizens has a high

degree of environment awareness. This is currently not the case in China.
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IV, Calculation of Wind Power Gnrid
Tariff in China

As already mentioned, there are vanations in wind power tariffs among different countries,
mainly due to their different wind resources. Prices range from 6 US cents to 12 Euro cents!
kWh. The average annual operating time for wind turbines is around 1,800 hours in
Gemany, Z,200 hours in Spain, 2,800 hours in the US, 3,500 hours in Australia and 2,000
hours In China, which sits between Germany and Spain but is much lower than Australia and
the US.

1. Tariff calculation design and options

There is a greal difference in the wind resourcs in different locations in China, Even in the
same general area, wind speeds are not always the same, Taking that into account, there

are four oplions {or determining an appropriate wind power grid {ariff,
Option 1

Divide China into areas based on wind resources, For example, Inner Mongalia, Xinjiang,
Gansu and Ningxia can be listed as areas with rich wind resources, coastal areas can be
listed as arsas with good wind resources and other areas listed as areas with weaker wind
resources. Based on the resource investigation results, China can be divided Into a number
of areas according to resources and geographical situation, such as the northem, coastal
and inland areas. Regional fixed wind larnifls could be sel according Lo the typical wind
resource in that region. Table 19 lists the expected tariff for a wind farm with a capital cost
of 8,000 yuan/kw.
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Table1®: Calculation for Option 1 Wind Tarniff and Project Investment Return Rate

Region MNorthern areas Coaslal areas Inland arsas
Typical operating hours at full load 2,700 2,200 1,800
Tariff reference (yuan/kWh) 0.48 0,58 0.68
Project IRR (%) 10.91 10.24 10.77

To sel the leed-in-taril Tor a particular region, we can refer 1o the tendering Larills for wind
concassion projects in the same region so as to add a certain increase to that figure.
However, we can only do that if the bidding prices have been reasonable, Regions can alsa
be further divided acconding to different rescurce cenditions and then differing tariffs
introduced.

The advantage of such an arrangement is that it allows for the difference in wind resources
and economic potantial. The disadvantage is that it will be hard to solve disputes over wind
resource differences, no maltler in how much detall the region is sub-divided. In areas of nch
wind resources like Xinfiang and Inner Mongolia, for example, there are significant varia-
tions in different areas. Another example is that coastal areas generally have better wind
resourses than inland areas, butin some inland parts the rasourss can be aven batter than
al the coasl.

Option 2

Following the German model, a reference price is proposed based on the annual averaga
wind spead. For example, suppose lhe annual average wind speed in China is & melres/
second and the annual production is 2,100 hours. Under the same financial conditions and
basic costs, the reference price is calculated as 0.682 yuan/k\Wh. If the average wind speed
at a particular site is higher or lower than the average, the grid tariff would decrease or
increase from the standard price. The disadvantage of this option is that the annual wind
speed dala needs 10 be recorded in delail and [he enlerprises need Lo be highly self-
disciplined.

r._\-'L_-’_il_l". 3
Regardless of resource conditions, within a certain amount of total electricity generatad (up

1o 30,000 or 50,000 hours, lor example) a higher incentive 1arill is applied. Beyand thal
amount the averags grid tariff in the power market or a fixed contracted price is paid. The
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incentive tariff can differ in areas with varying wind resources in order to balance out the

benefit. To take an example, suppose the capital cost of a wind farm is 9,000 yuan/kW and
its operating period is 2,000 hours, Also suppose that the price beyond 30,000 hours is
0.45 yuan/kWh, and that up to 30,000 hours the price does not fall lower than 0.65 yuan/
kWh. This would make the investment return rate on capital 9.51%. For those wind farms
with less than 2,000 operational hours, the price for up to 30,000 hours could be adjusted
accordingly.

Option 4

A fixed level of full load hours - 2,000 for example - is set as the differential point. For 15
years after project commissioning a subsidy is paid for these fixed full load hours on top of
the local coal-fired power benchmark price, but no subsidy is applied beyond that. After the
project has been in operation for 15 years, the price becomes the same as the average grid
tariff. The advantage of this option is that not only is the wind resource difference
considered but it reflects to some extent regional differences in economic potential. On the
one hand it promotes development and utilisation in areas which satisfy the basic wind
resource development conditions, on the other hand it should encourage the technical
advancement of enterprises to increase wind power’ s operating hours as much as
possible and utilise wind resources more efficiently.
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The difficulty with this option lies in how to determine the basic hours of wind power
operation and the subsidy levels. Currently, the average of full load hours of operating wind
farms in China is lower than 2,000 because of the available wind resources at the sites,
equipment performance and utilisation efficiency. With 2,000 hours as the basic amount,
howewver, most enterprises could make the system work, with an sffort, Only a few
enterprises in arcas with bad wind resources or with management problems could net.

Such a regulation should therefore encourage and stimuliate investment,
Comparison and selection of calculation aptions

In practice, the outcomes of Cptions 2, 3 and 4 are virtually the same. Qptian 4 is easy to
calculate and the average base price is introduced at the initial stage of any project,
reminding developers and eguipment manufacturars that wind power is definitely moving
towards marked competiticn. To ensure economic banafits, the underlying aim s to reducea
cost, improve equipment performance, develop projects with good resources and increase

the amounl of electncity produced. Therefora oplion 4 18 recommended.

2. Tariff standard and investment return rate calculation

The operating parameters for the proposed tariff would be:

#  The subsidy price of wind power 15 0.25 yuan/kWh applied for 15 vears from the
commissioning date of the project. This governmant subsidy can be cancellad after 15

years of operaticn.

= The wind standard tariff will be implemented until the annual full lpad reaches 2,000
hours or above for lend-based wind power and 2,500 hours for offshore projects. Any output
exceeding this will be paid according to the standard tariff paid for coal-fired power inthe
province in 2005

# From 2010, the govemment tariff will decrease 2% annually for newly built projects.

In 2008, the standard tariff for coal-fired power generation was roughly between 0,235 and
0.439 yuan/kW, while the grid tariff standard for wind power In different areas, calculated
according to the operational period, was roughly between 0.40 to 0.60 yuan/kWh, The
difference between the two prices is about 0,15 to 0.20 yuan/kWh, On the basis of 2,000
hours as the baseline full load peried, the subsidy should therefore be al least 0.25 yuan/
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kWh to compensate for the difference. This means that in Inner Mongolia and Xinjiang, for
cxample, the grid tar for wind power up to 2,000 full lsad hours would be about 0.50 yuan!
kWh, and beyend 2.000 hours about 0.25 yuan/kWh. Assuming 3.000 hours as the annual
full load period. the rate would be about 0 417 yuanfikWh, with the average tariff standard
about 0167 yuan/kWh, At the same time, the calculated wind grid tariff standard based on
this system is close o the tendering price of wind concession projects, Based on (he above
methodelogy, combined with an economic analysis modula, the investment return rate for
wind projects can be caleulated for areas with different wind resources. This can be seen

in Tables 21 and 22. Table 20 lists the basic parameters and conditions used in the medule,

Table20: Roforonce Paramatars for Economic Analysis of Wind Powor Projocts,

Project construction pariod One year

Oparational period 20 years

Initial investment cost 9,000 yuan/k\W

Staff 12 people

Average salary 20,000 yuan/person

Annual maintenance cosls 1.5% in the first 10 years,
2% in the second 10 yearsB.12%

Capital proportion 20%

Annual loan rate 6.12%

Loan repayment period 15 years

Cash flow 1.6 millien yuan

VAT rate 8.5%

interest rate 3%

Depreciation rate B%
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The above calculations, using the recommended price system, tell us something about
the likely market choices open to power generators. Those developers who choose areas
rich in wind resources, such as Xinjiang or Inner Mongolia, will find that the benchmark
price is low, and will have to find projects with annual full load hours of over 2,700, On the
other hand they could gel the same return from projects with annual full load hours of about
1,700 in the eastern part of the country, where the benchmark price Is high.

Based on these calculations, the recommendation for the grid price is as follows: the
average operating hours of existing wind farms indicates that China has 2,000 applicable
hours of wind resources, which can be taken as the reference for deciding the average grid
price; 0.6 yuan/kWh is adopted in areas with 2,000-2,200 hours of wind per year and 0.5
yuan/kWh in areas with more than 2,200 hours of wind per year. In areas where the annual
wind hour total is below 2,000, however, the price is decided by evaluation or bid. These
prices are close to international standards, and the payback rate is the same as or higher
than that for fossil fuel power. This is consistent with the principles of China’'s Renewable

Energy Law.




V. Recommendations on Wind Power

Pricing Systems and Support in China

The wind price policy in China should be subject to the follawing principles:

+ Towards a long-term development strategy for wind power

From the perspective of future energy demand, what China needs is hundreds or even
thousands of gigawatts ot wind capacity, rather than merely 5 to 30 GW. Only in this way
can wind power replace nuclear and hydropower. become the sacand bggest power
resource and alleviate our country*s heavy dependence on coal. Relatively high costs and
4 low elactnicity price, espacially gsince 2003, are the major bottlenecks for wind power
development. The solution depends on either a reduction in cost or at least an increasa in

the elecinicity price to cover the existing cost.

Many complex factors such as technology improvement, industrial development and
market supply and demand affect the cost, 5o it is not easy to reduce it In a short period of
time. IUis therefore very important (o sel a reasonably profitable price for wind power fora
cerlain pericd in order to encourage its steady and healthy development. Wind power is a
new and growing industry that needs support, but the current practice of bidding is in conflict
with this aim. Any product or industry has its growing perlod. A new industry can develop
steadily and become well established and refiable # it is properly nurtured. but it can also fail
if the wrong policies ars implementsd. The British Non-fossil Fusl Obligation (NFFQ) is an
example of the latter, yet it has still bean repeated frequently elsewhere, indicating that the
lessons have not been leamed. On the other hand, effective policies have been adopted in
Garmany, Spain and Denmark, enabiing the wind power industry in these countries to
develop a firm foundation, grow steadily and become firmly established.

China has entersd an imporiant stage in developing its wind power potential, Whether it will
succeed or fail depends on how the policies are adjusted, Great investment has already
been made in the industry. That said, if thers is no systematic, positive and strong palicy
support, the industry will encounter serious failure, greal losses and long-term affects,



A Sludy on the Pricing Policy of Wind Powear in Chine

= Participation of all stakeholdears

Since the bidding system has led to uneertainties in both the electricity price and the
development of the Industry, wind power developers are In a dilemma In terms of wind
resource assessment. It is nsky o assess the wind resource in a parlicular area because
the investment cannot be refunded if you lose the bidding; however, it is difficult to offer a
reasonable bidding pnce if you don t assess the wind resource. In fact, the government
departmant in ﬂharge of biddil'lg 15 responsible for DI"G\"iﬂil'lg accurate wind measurameant
data. This is is not being done properly, however. It takes a considerable amount of ime ta
obtain accurate wind data, Wind resource assessmaent is the baais for sconomic evaluation
and a feasibility study and it is one of the most imporant bases for selecting the site,

A detailed nationwide wind resource assessment has ol yet been conducted. Although the
China Science and Technology Research Institute of Meteorology is cumently conducting
a wind resource assessment, this will only be useful for macro-level strategy. 1t s not
sufficient for selecting individual siles and evaluating wind farms. The responsible deparl-
ment should therefore strengthen its evaluation of the wind resouree in the current bidding
system, avoiding a repeat of the situation where wind data used for economic evaluation
and feasibility studies has heen in conflict with what has heen estimated later by tha
developers, leading 1o a large impact on their profit. It is essential to set up a wind resource

assassmenl syslem o ensure grealer accuracy.

Anather big problem to emerge is the high indirect costs associated with wind power
development. For a 100 MW wind farm, the cost of pre-preparation can run into millions or
tens of millions of yuan, aleng with a bid dealing cost of 1%. The developers have to pay
about 20 million yuan before the project is even started, which ig too much for emall and
medium size developers. The result is thal development of wind power is likely to be a game
that only large enterprises can afford to play. This is not good for attracting the interest of
all stakeholders.

# Promote the localisation of wind turbine manufacturing

Since 2004, the wind turbine manufactunng industry has changed graally. Some larga
manufacturing groups, including Criental Turbine Group, Shanghal Electrification Groug,
Harbin Electronic Group and Dalian Haavy Equipment Manufacture Group, have started to

invest in wind turbine manufacturing. In addition, internaticnal technalogy has been frans-
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ferred to develop the industry. However, a manufacturing base has still not been fully
realised. Il s currently estimated thal it will not play an imporlant role until 2010

In terms of manufacturing cutput, only Xinjlang Golden Wind Ca., Ltd. has reached a certain
scale and crealed a slable customer base. The company is now on its way to mass
production. Many other companies are still at an sarly stage, without fixed products or a
stable customer base. They are not yet capable of manufacturing wind turbines on a large
anough scale. Thers is also still & big gap batwesn domeastic and intemational technology.
We need to strengthen R&D as well as acguaint oursalves with transferred technology in
order io bridge the gap and increase tha competlitive capacity of domastic turbines. An
atiractive grid price for wind power is needed in order ta suppart and promote domestic
turbine manufacturers.

*  Promote diversity and competition

VWhen analysing the procedures and outcomes of the past concassion bids, we have notad
that the bidding prices do not reflect the true price of wind power, For sxample, soms
companies have taken advantage of so-calied |oint ventures in order to enjoy the VAT
discount on the purchase of locally-made equipment and olher lax benefils, which are
mainly tax incentives introduced by the national government aiming at attracting more
forgign investment. Some companies have even listed the potential income from the trading
of greenhbuse gas reduction certificates (CERS) which Is not avallable ta majority over-
seas businesses, as company revenues. All of these have contributed to lowering the
prices, on the one hand resulting in an illusory low price for wind power and sending
misleading infarmation about a reasonable pricing system to the policy makers, on the other
hand creating unfair competition between developers and making it especially difficult far
small-to-medium size companies ar foreign investors.

This means that if we decide to take the bidding prices as a reference in order 1o set a feed-
inelanfi, we will need o disregard these special faclars, which could lead 1o as much as a
0.1 yuanik¥Wh (excluding the income from CERs) decrease in wind power price or 0.15
yuanfkwh (including the income from GERs). Only in this way can an enviranment for fair
competition be created and a diversified body of investors attracted.

+ Competitiveness of the wind power industry

The wind power industry is still growing in China and there are many obstacles to overcome,
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such as an unclear resource, unfair regulations,, inconsistent, unsystematic and unfeasible
incantives as well as insufficient manufacturing capacity. Among these obstacles, the
inconsistent incentives, of which the central focus is pricing policy, play the most crucial role.
Since bidding was used for the first ime in 2003, the grid price for wind electricity has drawn

a great deal of attention in the renewable energy sector, bul a low price |s harmful to the
development of the industry. This situation did not change even by the third round of bidding

in 2005. In 2006, the NDRC issued new regulations under the Renewable Energy Law
cancerning “pricing and cost sharing” for renewable energy. Much to the disappointment
of the wind power indusiry, however, these did not introduce a feed-in tariff but maintained

the excsting bidding system.

As described earlier, the former National Planning Commission originally decided that the

bidder who proposes the lowest grid price for wind power will win the bid. In 2003, six
companies bid for the 100 MW Rudong Wind Farm. The bidding prices of five of the bidders
ranged from 0.6070 to 0.7191 yuan/kWh. However the sixth bidder proposed 0.3979 yuan/
kWh (estimate based on a 15% tax rate for the joint venture). As a result this company won
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the hid. However, they overestimated the wind resaurce and underestimated the equip-
ment cost, loan rate and maintenance costs, and the price they proposed was not sufficient
to cover their costs. In 2005, even after “the lowest bidder wins” rule was removed, the

price was still weighted at a percentage of 40%, higher than the other indicators,

Sofar, eleven concession projects have proceeded as a result of the four rounds of bidding.
Ten bidding notices have been issued to thiteen companies (Longyuan and Huaneng won
the hid of the Tengyu Wind Farm togethar). The total installed capacity of these projacts is
2.35 GW, representing the majority of proposed new capacity in China. But the bidding
pricas for these projects are in the range of 0.382 yuan/kWh to 0.518 yuan/kWh. If the cost
of building a wind farm is betwaen 0.373 yuan/kWh and 0461 yuandkWh, then a reasonable
grid price should be in the range of 0.566 yuan/kWh ta 0.703 yuan/kvvh (VAT included).
These bidding prices are therefore aboul 0.20 yaan/kWh below a reasonable price. The
evidence suggests that the equipment and financing costs of these projects have grown

compared with earlier estimates, although they are not yet completed.

Although these projects may well be successiul technically, they are likely o face economic
failure. If big economic losses occur, the wind farm industry will be affected seriously in the

Inng-term.

The latest rules introduced under the 2006 Renewable Energy Law state that the payment
far wind electnicity will not anly be subject to a price Introduced by the gavernment, e, the
price decided by a winning bid, but that price will alse apply to any other wind farms
proposed in the same area. As a result, unreasonable prices resulling from the bidding
affect even those projects which have not participated. This kind of pricing arrangement will
not attract investment. Leesons learned in the development stages of atomic or fossil fuel
pawer. when income generated by initial projects was enough lo finance fulure plans,
should be followed in the case of wind power. To reach this goal, the payback rate for wind
power investment should not be less than that for fossi| fuel power.

The suggestions for achieving this are:
1) Transfarm the bidding system into a feed-in tariff system

The tour Bidding rounds have established the basis tor a shift trom a bidding price 1o a fixgd
price. Under this system, China would be divided inlo (hres resource catagories. A fixed

price would then be decided for areas rich inwind resources (2,500 hours or more annually),
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araas wilth exploitable wind resources (2,000-2.500 hours annually) and areas with Tair wind
resources (2,000 hours or below annually), The fixed price in the consultation version of the
Mo.7 Notice can be adopted - “an addibonal (.25 yuan above the local price for coal-fired
electricity generated at & desulphurised power station.”

2) Maintain an allractive price leval

The following method can be used to decide the fixed price for different areas. Taking the
bidding prices for the varicus projects in Jiangsu, Guangdong and Jilin provinces, the new
price for coastal areas can be decided by averaging all the prices, excluding the lowest and
highest. That makes the average price about 0.6 yuankiWh. The same method can be used
to determine the price in areas with rich wind resources, by averaging the bidding pricas in
Inner Mongolia, Hebei and Xinjiang. The result would be a price of about 0.5 yuan/kWh. A
maximum price can be set for other areas, for example it should be no more than 0.65 yuan/
kKW,

3) Adjust the price in a imely fashion, but it should always be higher than for coal-
fired power

Wind power technology 1s developing very fast. It is expected that the wind power cost will
drop with a reduction in manufacturing costa, The grid prica can therafora be reduced
atongside the development of domestically manufactured wind turbines. However, in order
o support the wind power indugtry, a protective minimum price should be adc-piad. AL
present we would consider a level of 0.5 yuan/Wh up to the end of 2020, This will halp
remeve the concems of investors. developers and manufacturers,

4) Encourage self-reguiation among wind power companies, working tagether to
creale a fair competitive environment

Accarding lo the Renewable Enargy Law, Lha price of renewable snergy should be sal
based on the principles of faveuring the develepment of renewable energy as well a3
economic good sense. |1 also states that the govermment encourages enterprises with a
range of ownerships to participate in the development and utllisation of renewable energy,
and protects the legal rights of developers in accordance with the law. These regulations
have created a good policy environment for different investors 1o take part in wind powear
development. On the other hand, companies should make full use of such a policy

emvironment and set up sel-regulation for the industry so that it can work together to create



a fair environment for competition. At
the same time, relevani policies should
be adopted by the govemment to regu-
late the industry and encourage self-
regulation. For those wind companias
which have arbitrarily bid a low price
and have a poor performance (induced
lossas for three continuous years), the
government should organise a com-
nuilsnry auction and ra-confirm tha tar-

iff after the auction.

By adopting these measures, it is an-
ticipated that the wind power market
will develop in a healthy way and the
government’ s strategic goal will be
reached.
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