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Abstract:

Key words: power market reform; regional power market; oper-

ation; trading; regulation

The key research of this paper is the regional issue of power mar-
ket process, which includes the theory, model, operation and regula-
tion of regional power pool in China. It is also an important and fun-
damental issue faced by China in implementing its power market re-
form. As a complex system engineering, power market process in
China requires a systematic theory as well as an appropriate design
and plan. The urgent need of a theory for China’s power market re-
form, especially the regional power pool, which is non—systematic in
nature, not only highlights the importance of the above—stated theo-
ry research, but also provides a relatively wider vision for this paper.

The core of the power market reform is to introduce competitive
mechanism into the inner part of power sector, establishing competi-
tive power market and optimizing the allocation of electric power re-

sources, The premier theoretical precondition of the power market is
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whether and in which field competition can be introduced into power
sector, and this rests largely with the technologic economic character-
istic of the power sector. Firstly, this paper analyzes the technologic
and economic characteristic of the power sector with the opinion that
power sector is a natural monopoly industry with its own technologic
and economic attributes., However, with the development of economy
and technology, some changes have taken place on the technologic
and economic characteristic in power sector. The differences in natu-
ral monopoly conditions within power sector as well as electricity
characteristic of a quasi — public goods or the basic personal goods
provide possibility to introduce competition into power generation and
distribution and to realize power market process, Competition and
monopolistic management coexisting in power generation, transmis-
sion and distribution constitute special market chain in power indus-
try. Market competitive mechanism and government regulation and
control, that is, the visible hand and invisible hand interaction, make
up the conformation of the power market process.

Power market process is an inevitable outcome of power sector
after it developed to a certain degree, as well as a result of the inter-
action of politics and economy in different countries. After reviewing
the power pool practice in main countries, especially in Britain and
USA, this paper illustrates the characteristics of different power mar-

kets and some useful experiences and lessons. The paper holds the

(2]
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view that power market practice in Britain and USA offers important
and useful references to China’s power market. That is, power mar-
ket should follow the inner developing laws of power sector as well as
comply with its own situation and the demand of economic and social
development. No power market model can adapt to all countries and
situations. Countries exploring their power market should give full
considerations to their different political and economic environment
and electric power development to make their efforts in accordance
with their own situations.

China’s power market reform, in essence, is the inevitable result
of the development of power sector itself, though it is obviously pro-
moted by the government. This paper looks into the power market e-
volution in China, compares the China’s power market reform with
that of the western developed countries and illustrates the particulari-
ty of China’s power market. The particularity is that China is a big
developing country with unbalanced development in different regions,
China implements its power market reform under the condition that
the unbalance between power demand and supply relatively eases up
while unbalance still exists in a few regions. The urgent need of cur-
rent industry and domestic economic development determines that in a
certain period, development is still the main task for China’s power
sector. Therefore, China’s power market should put emphasis not

only on introducing competitive mechanism, efficiency and vigor, but
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also on making use of market power and market mechanism to allo-
cate resource, to achieve both efficiency and development and to real-
ize the perfect and sustainable development of power industry. After
analyzing several practical market structure models, this paper dis-
cusses the target model of China’s power market from the point of
view appropriate to its situation, pointing out that China’s power

market should take moderate and efficient competition as its competi-

tive model and independent power generation and open distribution as
its market structure model. However, only independent power gener-
ation model is applicable to current situation.

It is the core and main research of this paper to study the region-
al issue of China’s power market, to define regional power pool as the
priority and developing path of China’s power market and to analyze
some factors such as the regional economic development level, re-
source distribution condition and grid structure, etc. , finally putting
forward the basic framework of regional power pool, the management
models of different regional power pools and their coincident trading,
This paper looks into the regional peculiarity of power sector, which
is characterized by network connections and operation, analyzes the
specific aspects of regional identity: that is, the regional grid opera-
tion, regional power sector layout and regional power development
level and holds the view that China’s power market reform should

start with regional power pool with “region” as its basic unit and a
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national power market can be established through successful opera-
tion of regional power pool. Therefore, the regional issue, especially
establishing regional power pool, has become the principal problem
on China’s power market. The paper also looks into the primary ener-
gy distribution and the geographical distribution of power sector in
China, illustrates that henceforward, it is appropriate to establish re-
gional power pools in six large regions of China.

As an important part of power market establishment, power
market operation model is that market principal part should make use
of organization, system and technology to implement fair competition
and efficient resource allocation in a continuous systematic manage-
ment under a given power market structure model, transition model
and the technology limitation of grid structure and transmission ca-

" pacity. The common characters of power market are also analyzed in
this paper to illustrate that essentially, power market is a self — or-
ganizing system to organize efficient production, transmission and
consumption of electricity with the guidance of demand ~— supply cor-
relation and price signal by means of modern market competition
mechanism of man—machine function simulation. The paper also dis-
tinguishes the market structure model, transition model, manage-
ment model, transaction model of power market and their connota-
tions, and summarizes three power market operation models under

different market structure models used in international power market
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reform, which can be described as the unified operation model in uni-
form market, the hierarchy operation model in uniform market and
the separated operation model in united market. According to each re-
gional grid situation, the optimization of each regional power pool’s
operation model is also put forward: The uniform market and unified
operation model can be applied to the northeast grid. North China
grid and Central China can implement the uniform market and hierar-
chy operation model at first and shift to the uniform market and uni-
fied operation model after it develops and perfects during a long peri-
od. The East China grid, South China grid and northwest grid had
better adopt the uniform market and separated operation model at
present, shift to the unified market and hierarchy operation model af-
ter a long time development, and finally carry out the uniform market
and unified operation model.

As the key link to reflect market mechanism, power market
transaction model is a basic way to materialize the requirement of
market structure model and operation model and to implement region-
al power pool transactions. The paper puts forward the model design
of power market transaction and establishes proper principles for
power sector’s development that are necessary to promote efficient
and fair competition, to help sustainable development in regional
power sector and to decrease coordination and transaction cost, point-

ing out that optimized power pool transaction model is suitable for
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China’s regional power market. According to the development of
China’s regional power industry, the paper proposes the market com-
ponents of optimized power pool model and provides design on the
market structure and bid model for electric energy market, auxiliary
service market, transmission service market and capacity market. Fi-
nally, the research looks into the tariff mechanism problems in Chi-
na, brings forward tariff reform plan of optimized power pool, makes
a detailed design of balance which is the most important part of elec-
tricity transaction and shapes the premier framework of China’s pow-
er market transaction model in the initial stage of our power market
process.

It is a system precondition as well as an important guarantee to
ensure efficient operation of the power market to regulate power in-
dustry at its transition process to market. After analyzing the
regulation’s particularity of regional power pool, compared with that
of the national regulation, the paper proposes the key points of regu-
lation in regional power regulatory departments, pointing out that na-
tional regulatory department focuses on establishing a serious of uni-
form regulatory policies, laws and rules, while regional regulatory
department should put emphasis on maintaining and guaranteeing or-
derly and perfect development of regional power market and power in-
dustry. As far as the administration concerns, regional power regula-

tion should focus on legitimacy for entry, efficient competition,




