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Preface

1. Project background

Since the implementation of the reform and open policy, China’s electric power industry has been developing rapidly and great achievements have been made in power construction. However, there are still some obvious deficiencies associated with the power industrial policies, structures, and systems. These deficiencies have resulted in a series of issues such as low industrial productivity, unreasonable electricity price, limitation on resources optimization, inability to implement environmental protection policies, and so on. Therefore, the power industry must be subject to a market-oriented restructuring. In 2000, the pilot projects “Separating Power plants from Power Grids and Bidding to Generate” was carried out in 6 provinces (municipalities). Certain achievements have been made in establishing a generation competitive market at provincial level. However, the provincial level power market has encountered some limitations in terms of resources optimization. So, further studies should be conducted on how to open the provincial level power market and establish regional power market so that resources can be optimized in a wider scope.

The East China Power Grid has good economic conditions and market basis for the establishment of a regional power market. East China region is one of the forelands to implement the reform and open policy in our country. It is also one of the pioneer regions to carry out market-oriented restructuring in the electric power industry. As the experimental province (municipality), Zhejiang and Shanghai in the east China region have already been on a trial process, under which the power generation enterprises are “Bidding to Generate”. Electricity trade volume and varieties among various provinces (municipality) within the region have been increasing, which has laid the foundation for the establishment of a regional electric power market.

In August 2001, with the economic assistance given by the Energy Foundation USA, the State Power Economic Research Center and the State Power Ease China Company jointly conducted a research on how to build an east China regional power market. In 2002, the Power Industry Reform Document issued by the State Council has clearly defined the general goal of the market-oriented reform in the power industry. The document states that one of the main tasks during the “Tenth Five Year Plan” period is to implement the policy of “Bidding to Generate”, to establish market operational rules and government supervision system, to preliminary establish, competitive, and open regional power markets, and to implement a new electricity price system. This has provided us with the direction for our research project.

2. Research approach and contents

This research subject is intended to provide a comprehensive analysis on the power management system, market development status, tariff formation structure, characteristics of the power supply and demand, and environmental protection situations, etc., within the east China power grid. It is also to identify issues existed on the current trial market and inter-province electricity trading and explain the necessity to build a regional power market and find out possible obstacles ahead. Based on this, studies are conducted to find out a general framework for establishing a regional power market in the east China area and set up a stage-by-stage implementation program. And several optional market modes and related trading systems are put forward. The advantages and disadvantages of various options are studied and one of these options is selected and recommended following a comprehensive assessment. The implementation conditions for the recommended option are analyzed.

The transmission grids serve as the carrier and channel of a regional power market. Power transmission price is an import part of the tariff system of the regional power market, which has big impacts on operation of the power trading and grid companies within the regional market. Therefore, our research has conducted an associated study on and design of the east China grid’s transmission price while designing the framework of east China regional power market. In order to further analyze the feasibility of the recommended regional power market design and transmission price and design programs, this research project has conducted a situational analysis on the price change trends following the implementation of the programs. Through simulated calculation of the generation tariff, transmission price, and electricity sale price, we have analyzed the impacts of the regional power market on the tariffs under different competitive conditions, and then analyzed the impacts of establishing the regional power market and transmission price system on the power customers and power generation enterprises in various provinces (municipality).

The power market is different from common commodity market. Effective supervision is important in that it ensures fair and stable operation of the power market. How to supervise over operation of the regional power market is a must-study subject during the establishment of a regional power market. Based on the spirit of state power system’s restructuring drive, our research subject has studied the functions of the East China electricity regulation agency, which is affiliated to the State Power Supervision Committee, during the establishment, development and perfection of east China power market. This research subject has also studied what supervision modes and main measures should be taken.

Promoting sustainable development is one of the fundamental principles that should be followed when we establish a regional power market. Power market competitions are usually based on power generation costs without taking into account the environmental costs and the value of regenerative energy, etc. Under such a competition system, the outcome of competition usually goes away from the sustainable development goals. Therefore, while establishing a competitive market, we need to study how to improve sustainable development. That is, we need to find out how to improve the energy efficiency, how to develop regenerative energy, and how to protect the environment, and so on. Our research subject has also conducted associated studies on the motivation system under which sustainable development can be achieved while building the east China regional power market.

In accordance with the above approach, this research subject is divided into seven parts: Part 1 studies the current situation of the east China power market; Part 2 looks into the framework design of east China regional power market; Part 3 deals with the transmission price design for the east China regional power market; Part 4 analyzes the tariff trends under the short-rang mode; Part 5 discusses the supervision of the power market; Part 6 deals with the sustainable development strategies; and Part 7 provides some recommendations of policy nature.

During the study of this project, we received concerns and supports from relevant departments such as the State Planning & Development Commission, State Economic & Trade Commission, State Electricity Regulatory Commission, and so on. We also received strong supports and assistances from various provincial (municipal) government departments and power companies in east China region, and from other domestic institutions, and from the Energy Foundation as well as other foreign experts and organizations.

Executive Summary

1.  Status of electric power industry in east China region

The three provinces and one municipality (i.e., Shanghai Municipality, Jiangsu, Zhejiang, and Anhui provinces) in east China region are located in east China’s coastal area. It is one of the country’s most developed regions and it plays an important role in the county’s national economy. Since the implementation of the policy of reform and opening to the outside world, the economy in this region has been growing in a rapid, sustainable and sound manner. In 2001, the GDP of the whole region reached RMB 2.4456 trillion (based on the current year price), accounting for approximately one fourth of the national GDP, with an average per capita GDP of RMB 12,463. The economic development has stimulated a rapid increase in power demand. In 2001, the whole region consumed 288.2 billion kWh of electric power, accounting for 22.88% of the country’s total power consumption; the maximum dispatch load reached 42.31million kW; average per capita power consumption was 1318.7 kWh, which is higher than the average level of 1150 kWh in the whole country. However, the economic and power development in Anhui province is obviously slower than that of the other two provinces and Shanghai Municipality. In 2001, the annual average per capita GDP in Anhui province was RMB 5200, and the average per capita power consumption was 566.2 kWh. Both figures are obviously lower than the average levels in the whole country.

Comparatively, the east China region lacks resources, and the power supply is mainly provided by fossil power plants, which mainly depends on fuel coal brought in from other regions. In 2001, the total installation capacity of the power grid in the whole region reached 59.32 million kW, of which fossil generation accounts for 90.3%. So far the east China region has built a 500kV regional mainframe grid system. Various provinces (municipality) have built their complete 220kV power grid systems, which are equipped with at least two circuits of 500kV transmission lines interconnected with the regional mainframe grid system.

Since during the past ten years, the management system of the power industry in  east China region has been subject to a great change. Through gradually carrying out a diversified investment policy in power generation system, through implementing the policy of separating government functions from enterprises within the power industry, and through implementing State Council’s 2002 power system restructuring program, the power industry in east China region has gradually broken the original vertical monopoly system. So far, this region has formed a new management system under which the power generation companies operate independently and openly whereas the power transmission, distribution and sales are performed in an integrated and monopolized manner. The generation companies are responsible for power generation and sell their electricity to the grid companies at a generation tariff approved by government or agreed through consultation. The grids companies are responsible for power transmission and distribution business, and supply electric power to the end power customers at catalog electricity price defined by the government.

In response to the state requirement, the Shanghai Municipality and Zhejiang province have started to carry out the policy of “Separating Power Plants from Power Grids and Bidding to Generate” on a trial basis since 2000. So far a preliminary and competitive power generation market with certain limitations has been formed. Within the region, inter-province electricity trading has been developed rapidly in the past few years. The main characteristics of such trading include: (1) the man entities involved in the inter-province electricity trading are East China Power Company, various provincial (municipal) power companies, and power entities from other regions; (2) the trading varieties include system dispatched electric power trading, trading of electricity generated in the name of other power entities through bidding, provincial (municipal) power generation through competitive bidding, and bilateral electricity trading, etc.; (3) the trading volume has been continuously increasing (the total trading volume in 2001 was approximately 13.2 billion kWh, including the power sent over from other regions); (4) the trading is conducted mainly by means of electricity quantity adjustment among various provinces (municipality) and the trading result basically reflects the relationships of power supply and demand in various provinces (municipality). Anhui is the province that exports electric power; Zhejiang and Shanghai are the provinces that import electric power; and Jiangsu is the province that is basically balanced in power supply and demand.

By analyzing the current situation of east China’s power industry, we can see that the current management system can no longer fit the sound development of the power industry. This is especially because that the system lacks a fair competition environment and lacks a market system that can promote the optimization of power resources within the region. So, it is necessary to establish a competitive and open regional power market so that the power industry can develop in a sound manner. The main barriers for establishing a competitive regional power market include: (1) the current planning management system has limited the development of regional power market; (2) the transmission grids have weak points that will affect fair competition; (3) the two provincial-level markets trading systems already established do not fit with each other, which hinders the establishment of a unified regional power market; (4) related state policies, such as taxation policy, lack a proper system to promote inter-province electricity trading; (5) the structure of the tariff formation is not reasonable, and the grids do not have a reasonable tariff improvement room; and (6) the power supply development is facing such issues as big environmental protection pressure, etc.

2.  East China regional power market framework design

In accordance with the inter-province trading development in the east China region and with the operation status of the trial power markets within the region, it is necessary to establish a regional power market and open the power markets of various provinces (municipality) so as to provide the region with a fair competitive market environment for power development to improve the efficiency of the power industry and push forward optimization of regional power resources.

(I)  Regional power market for East China should be constructed by stage

In accordance with the general requirements of the state power system restructuring drive, the market-oriented power industry reform will start with the implementation of the policy of “Separating Power Plants from Power Grids and Bidding to Generate”.  Associated trial work will be carried out in such a way that big power consumers are supplied directly by power distribution networks. Based on the trial work, a restructuring will be done to aim at separating power transmission system from power distribution system and at introducing competitions into the power sales system. The construction of power market in east China region should be considered in two stages. The near term mode is to establish such a regional market where power generation end competitive market is the main market form. And this market will be gradually opened, through a trail work, so that big power customers can directly purchase electric power. The long term mode is to separate power transmission system from the power distribution system so as to form a regional wholesale competitive market with multiple buyers and multiple sellers.

 According to the actual situation of east China region, 4 options of near term modes to establish east China regional power market are as follows:

Mode 1:
Regional power market with free participation. Establish a regional power market where free participation is allowed. Provide various provincial (municipality) power grid companies with an electricity trading platform through defining the inter-province trading varieties and related rules in advance. Establish and improve a shared backup system among various provinces (municipality) within the region so as to strengthen the operation of the interconnected power grids within the region.

Mode 2: Two-level coordinated power market. Establish two-level market, i.e., regional level and provincial (municipal) level markets, so that the provincial (municipal) power dispatch and trade centers will not only serve as the administrative agency at provincial level power market but also represent the power generation companies in a province (municipality) and the provincial power grid company to participate in trading on the regional power market, which is organized by the regional power dispatch and trade center. The regional level power market and the provincial (municipal) level power markets will operate in a coordinated manner, and the provincial (municipal) dispatch and trade centers must follow related rules to submit their quotations to the regional power market. The regional power dispatch and trade center will firstly handle the inter-province trading affairs under the principle of taking full advantage of transmission quotas for the interconnected transmission lines among various provinces, whereas the provincial (municipal) power dispatch and trade centers will handle the trading affairs in a province.

Mode 3: Unified regional power market for newly increased power. Maintain the current trading mode for the existing power capacity and establish a unified regional power market for trading newly increased electric power. It is required that various provinces (municipality) sell and buy newly increased electric power through regional power market. Newly constructed power plants must participate in the competition on the regional power market.

Mode 4: Regional power market with share quantity bidding system. Establish a regional power market on the basis of the development of the east China grid’s current inter-province (municipality) trading mode. Various provinces (municipality) are required to open a certain portion of their market shares so as to form a competitive power market where various provincial (municipal) power grid companies can bid to sell their electricity and they will also be responsible for procuring electricity from power plants within their provinces (municipality).

Through analytical comparison, our research team hereby recommends that east China region adopt the two-level coordinated power market mode. The advantages of this mode include: it facilitates to eliminate inter-province barriers so that regional resources can be optimized; it retains provincial level power market, which fits the current status of the east China grid dispatch operation and market management system; the operation of the two-level markets can avoid to some extent the adverse impacts of an early stage unified regional market on the electricity prices in areas where generation cost is low

From the long term perspective, the east China region will form a unified regional power market after power distribution companies become independent. The regional power market will provide independent power producers and power distribution companies inside the region and trading entities from other regions with a platform for free trading. At the same time, a provincial level balancing system will be established. That is, a province will run as an area for power quantity balance control, and the provincial power dispatch and trade centers will procure electricity from the regional market for power balancing so as to realize real time balance of power supply and demand, and it will also be responsible for a balanced electricity settlement on imbalanced energy quantity. 

(II)  Main rules for the recommended near term two-level coordinated market

(1) Establish regional and provincial (municipal) level power markets so that the regional power dispatch and trade center will be responsible for operation of the regional level power market whereas the provincial (municipal) power dispatch and trade centers will be responsible for operation of the provincial (municipal) level power markets. The provincial (municipal) dispatch and trade centers are the branches of the regional power dispatch and trade center.

(2) The market trading will be dominated by contractual trading, with spot trading, conducted one day in advance, as a supplement. Contractual trading is conducted to open inter-province markets whereas spot trading is conducted so that the two level markets can operate in a coordinated manner. The rules for these two kinds of trading are basically the same.

(3) Main rules of spot market:

· The entities that participate in spot trading market at provincial (municipal) level include provincial (municipal) power grid companies and power plants. The entities that participate in spot trading market at regional level include provincial (municipal) power dispatch and trade centers (they represent the provincial / municipal power grid companies and power generation companies to participate in the trading activities), trading entities from other regions, and big power customers that are allowed access to the market.

· Based on the quotations from power plants, power load demands inside a province, and the available capacity of the interconnected lines between various provinces, the provincial / municipal power dispatch and trading centers will establish a system marginal price curve, which corresponds to the transferring / receiving capacity between various provinces, and will apply to the regional power dispatch and trade center. The regional power dispatch and trading center will determine the inter-province trading plans and trading prices based on the safe available capacity of the interconnection lines between various provinces and under the principle of balancing power supply and demand. On this basis, the provincial power dispatch and trade centers will determine the trading amount and prices in their provinces.

· The power markets at both levels can use the marginal price to settle the electricity fees.

(4) Newly constructed power plants will be selected by means of public bid invitation, which will be organized by the provincial power dispatch and trade centers. Power plants which win the bid can sign a long-term power purchase agreement with the provincial / municipal power grid company. This contract can ensure a certain portion of the power plant’s normal revenue. For the rest portion of the power plant’s generation capacity, the plant can participate in the competition on spot trading market as per the market rules.

(5) Based on the trial work, the selection rights among big power customers and power distribution companies will be gradually opened. While big power customers and power distribution companies directly sign power purchase agreements with power plants, they need to sign power transmission service contracts and additional service and balancing service contracts with the power grid companies.

(III) The east China regional power market should consider establishing a power demand response system

In accordance with foreign experiences, establishing a demand response system on the power market can improve the reliability of power system and facilitate effective operation of the competitive market. As per the construction procedures of the east China regional power market, the near term market will be characterized mainly by competitions at power generation end, and the power demand side can hardly participate in the market directly. During this period, the key for developing a demand response system is to use the provincial power grid company as the implementation agency to adopt a peak load tariff system and conduct such trial work as using interruptible tariff and direct load control, and so on. With the east China power market gradually developing to a market with the participation by multiple buyers and multiple sellers, the power demand response plans for emergent system conditions can be implemented so that big customers and power distribution companies can be gradually allowed to directly participate in market quotations. At the same time, real time tariff plans can be applied within the power distribution companies.

3. The Transmission Tariff of East China Regional Power Market 

The operation of East China regional power market is base on the East China power transmission network. After the regional power market has been set up, its efficient operation will change the way that each province makes use of East China power transmission network. So it is necessary to study power transmission tariffs for the regional power market based on the design of East China regional power market. Meanwhile, in light of the plan of power sector reform it is requested to determine reasonable power transmission tariffs for the power transmission services provided by power grid company after the separation of power generation from power network.

(I) Power Transmission Services

The East China power transmission network includes two voltage ranks, 500 kV and 220 kV. The 500 kV power transmission network is the main network of East China power transmission network, whose main functions are power transmission and interconnection across the provinces in East China Region, while the 220 kV network’s function is the power transmission within the province.

Power network company provide three kinds of services for power plants and consumers. Firstly, the dedicated connection services for large consumers and power plants to entry and exit transmission network. Secondly, the power transmission services for power plants and the 220 kV networks using shared power transmission networks. The 500 kV shared networks mainly provide services for the 220kV networks and power plants connected to the 500 kV networks directly. The 220kV shared networks provide dedicated connection services for the power plants or large consumers as well as transmission service for distribution networks and large consumers through shared 220kV transmission network. Thirdly, the ancillary services for the safety and stability of power networks.

(II) Transmission Tariff Setting for Near Term Regional Power Market

Regulation Frame. Revenue requirement (RR) is determined by the cost plus regulation pattern. RR is comprised of depreciation, operation and maintenance expenses, return on assets and taxes. Among them the return on assets equals to the effective assets multiplied by WACC which is set by the government. Effective assets is calculated based on the fixed assets of transmission networks provided by power network company, commonly including the amount of net fixed assets, current assets and intangible assets(including the value of land access, patents and the value of non-patented technology). WACC is determined based on the capital cost of debt and equity. 

Transmission tariffs system and tariffs zone. The tariff system includes connection tariffs and  transmission tariffs. The connection tariffs are the prices set for dedicated equipments provide by power network company. Connection tariffs are applied to power plants, distribution companies and large consumers that are connected to the transmission network. Transmission tariffs are prices set to recover the cost of shared network service and assistant services provided by power network company. The transmission tariff for East China 500kV shared power networks is uniform tariffs (just one tariffs region). The 500kV transmission tariff is charged to 220kV power network in each province and municipal. The transmission tariff for each 220kV network in each province and municipal will determined independently. And the 220kV transmission tariff is charged to the distribution networks and large consumers connected to the 220kV transmission network.

Tariffs structure. The connection tariff will be one-part capacity with the unit Yuan /kW per month. The power transmission tariff could be the one-part capacity tariff or the two-part tariff with capacity and energy charges. Two-par tariff is commended for transmission tariff. 

Tariffs setting methodology. The connection tariff is determined individually based on the connection asset used by each consumer . The uniform power transmission tariff is set based on the postage stamp method for the 500kV shared networks. And postage stamp method also will be used to determine the transmission tariff for each 220kV shared transmission network in each province and municipal  separately.

(III)  Transmission Tariff Setting for the  Regional Power Market in Stage Two
Regulation Frame. The regulation pattern for transmission service will be price cap or revenue cap. And the return on asset will be determined based on effective asset and WACC. 
Tariff System andTariff Zone. The transmission tariff system includes connection tariffs and power transmission tariffs. The connection tariffs are charged to the power plants and large consumers connected to the transmission network. Power transmission tariffs are determined by nodes, the 500kV transmission tariff is charged to power plants and each provincial 220kV transmission network connected to 500kV transmission network . The 220kV transmission tariff is charged to power plants and distribution network companies that are connected to 220kV transmission network in the province or municipal.

Tariff Structure. The connection tariff is one-part capacity tariff, power transmission tariff is two-part tariff with capacity and energy charges. 

Tariffs setting methodology. The connection tariff is determined individually based on the connection asset used by each consumer. Power transmission capacity tariff is based on the cost reflective network pricing (CRNP) method for each node at the 500kV and 220kV shared transmission networks, while the power transmission energy tariff is determined based on postage stamp method.. 

4. The Simulation Of Future Tariff Change Tendency under the Near Future Market Mode
The main purpose of the tariff simulation is  to analyse the impact on the generation tariff, transmission tariff and retail tariff for each province and municipal in East China after the implementation of power market and setting up the transmission tariff and to provide with the reffrence for the design of power market and transmission tariff.
(I) On-grid Tariff

(1)  Analysis on the present situation

The energy exchanges among the 3 provinces and 1 municipality (Jiangsu, Zhejiang, Anhui, and Shanghai) in 2001 shows that Shanghai and Zhejiang purchased large amount energy from Anhui, power plants owned by East China Power Corporation and outside region, Jiangsu was basically self balanced, and Anhui sell large amount of energy to other provinces and municipality. 

The sequence of the annual utilization hours of the unified dispatched power plants from higher to lower in 2001 were Zhangjiang, Shanghai, Jiangsu and Anhui, which may indicate that Anhui has further potential to sell more electricity to other provinces and municipality. 

The sequence of the weighted average on-grid tariff of the main coal-fired power plants from higher to lower in 2001 were also Zhejiang, Shanghai, Jiangsu and Anhui, which shows that the power plants located within the territory of Anhui were more competitive from the tariff point of view. 
(2) Numerical Simulation


The simulation was for the 3 provinces and 1 municipality within the East China region, assuming that the regional energy spot market rules were implemented in 2001, the simulation would get the possible inter-provincial electricity exchange. The calculated electricity exchange could be compared with the actual one in the year of 2001, and its influence to the weighted average of the on-grid tariffs could also be analyzed. 

The selected power plants to participate the assumed competition were the unified dispatched coal-fired power plants within the 3 provinces and 1 municipality. The total capacity of the selected power plants account for about 85 percent of the total unified dispatched coal-fired power plants within the East China region. 

The competition extent was assumed 5 percent, 10 percent or 15 percent. 

(3) Main results

Under the three competitive extents, Anhui would sell 3.5 TWh to 8.7 TWh more electricity, which would be purchased by other two provinces and 1 municipality, mainly by Zhejiang and Shanghai. 

If making the settlement according to the quoted price, to increase the inter-provincial energy exchanges, the weighted average on-grid tariff for every province or municipality would be deceased. If making the settlement according to the market-clearing price, to increase the inter-provincial energy exchanges, the weighted average on-grid tariff for every province or municipality would be deceased, except for the cases for Jiangsu province. 

The transmission capacity of the tie lines linking the 3 provinces and 1 municipality would restrict the further increase of the inter-provincial electricity exchanges. For example, in 2001, Anhui has one 500kV transmission line with Jiangsu and another one with Zhejiang, and Anhui sold 5.74 TWh electricity to other provinces and municipality in 2001, so, it’s impossible through the two 500kV transmission lines to sell 8.7 TWh more electricity in the year 2001. 

The present Value-added Tax (VAT) system is also a factor to restrict the inter-provincial electricity exchange. Before the new Value-added Tax system is issued and implemented by the state, to reduce the VAT rate for the inter-provincial electricity exchange and transfer some part of VAT from the selling province to the purchasing province would release the restriction to some extent.

(II) Power transmission tariffs

The purpose of transmission tariffs calculation is to analyze the different methods of costs allocation how to influence the transmission tariffs in East China.

The bases for transmission tariff calculation are as follows: the actual transmission tariffs of three provinces and one municipal power corporations in 2001 (calculated from retail tariffs and generation tariffs), the  energy consumption and peak loads of three provinces and one municipal power companies as well as the peak demand and energy transmission at each 500/220kV substations etc.
In the report five cost allocation methods are used to calculate the 500kV network transmission fee for each province and municipal. These cost allocation methods include share of total peak demand at 500/220kV substations in each province, the share of annual energy transmitted to each province through 500/220kV substations, the share of both peak demand and energy transmitted through 500/220kV substation (50 percent for peak demand and energy transmitted, the share of total energy consumption and share of total peak demand at each province. The calculation results show as follows.
No matter how the 500kV power network transmission fee is allocated, the 500kV and 220kV transmission tariffs in Shanghai are higher than the actual transmission tariffs in 2001.  No matter how the 500kV power network transmission fee is allocated, the 500kV and 220kV transmission tariffs in Jiangsu are lower than the actual transmission tariffs in 2001. In Zhejiang the 500/220kV transmission tariff is lower than the actual one only when the 500kV transmission fee is allocated by the share of peak demand at each province. In Anhui the 500kV transmission tariffs are higher than the actual one when the 500kV transmission fee is allocated by the share of peak demand or energy consumption at each province. 
(III) Retail tariffs

The retail tariff for each province in East China power networkwill equal the sum of generation tariff, transmission and distribution tariffs and line losses. The calculation results show as follows. 

(1) As more energy generation is determined through competition in the power market, the total retail tariff in East China will increases. Under the conditions of the 5% and 10% of energy generation opened  to competitive power market the regional average generation tariff and retail tariff are lower than the actual ones in 2001. The main reason is that after power market takes marginal price as clearing price, more energy generation determined through competition means that more energy purchase fee should be paid, thus average generation tariffs increase since the market clearing price is higher than the generation tariffs determined by the government.

(2) As for Shanghai, after the regional power market puts into operation, no matter how the proportion of energy generated through competition is, the average generation tariff is lower than the actual tariff in 2001. Only when the 500kV network cost is allocated by energy consumption and the 5% and 10% of energy generation are opened to the competitive market, the retail tariff is lower than the actual prices in 2001. The main reason is that no matter how the 500kV network cost is allocated, transmission and distribution tariffs are higher than the actual ones in 2001.
(3) As for Jiangsu after regional power market is launched, when the 5% of energy generation is opened to competitive market, the average generation tariff equals the actual one in 2001, the average generation tariff will increase with the increase of the proportion of energy generation opened to the competitive power market. No matter how the 500kV network cost is allocated, the transmission and distribution tariffs are lower than the actual ones in 2001. Only when the 500kV network cost is allocated based on energy consumption or peak demand at each province, and the 15% of energy generation opened to the competitive power market, the retail tariff is higher than the actual one in 2001.

(4) As for Zhejiang after regional power market puts into practice, no matter how the proportion of energy generation opened to the competitive power market is, average generation tariff is lower than the actual one in 2001. Only when the 500kV network cost is allocated by peak demand at each province, transmission and distribution tariffs are lower than the actual ones in 2001. Only when the 500kV network cost is allocated by the peak demand or energy consumption at each province, the retail tariff is lower than the actual one in 2001.

(5) As for Anhui after regional power market price puts into practice, no matter how the proportion of energy generation opened to the competitive power market is, the average generation tariff is always lower than the actual one in 2001. When the 500kV network cost is allocated based on energy consumption or peak demand at each province, transmission and distribution tariffs are higher than the actual ones in 2001. When the 500kV network cost is allocated based on energy consumption or peak demand at each province, and the 10% or 15% of energy generation opened to the competitive power market, the retail tariff is higher than the actual one in 2001.
5.  Supervision of regional power market

(I) Establishing East China electricity regulatory agency
East China electricity agency is a branch of the State Electricity Regulatory Commission. Its functions are the implementation of the duty and power of State Electricity Commission in regional level. As authorized by the State Electricity Regulatory Commission, it will exercise the regulation over related activities such as market access and power transmission business within the regional market.

The East China electricity regulation agency should have the provincial level agency. In near term, it should be considered to establish provincial regulatory agencies with multi-control by East China electricity regulation agency and provincial governments with the former being in a dominant position. Then the provincial regulatory agency is to be gradually transited into a vertical branch governed by East China Regulatory Agency. Taken consideration of the characteristics of the market mode, under the near term market mode, the regional electricity regulatory agency will mainly supervise over the regional and provincial spot markets, regional contract trading and regulate 500kV transmission business, whereas the provincial electricity regulatory agency will supervise over the contract trading within a province and regulate 220 kV power transmission and distribution and sale businesses. Under the long term market mode, the regional supervision agency will be responsible for regulating all wholesale power business and power transmission business, whereas the provincial power supervision agencies will be responsible for regulating the power distribution business and customer services.

The main functions of the East China electricity regulation agency include: fostering a fair and competitive power market; supervising the operation of the competitive power market and maintaining a fair market order; managing licenses; supervising the implementation of technical and service quality standards; supervising the financial status of transmission enterprises and raising transmission price recommendations; organizing to establish power development plans; supervising the implementation of laws and regulations in the power market; supervising the implementation of policies associated with environmental protection and regenerative energy, and energy saving; carrying out other related activities authorized by the State Power Supervision Commission; managing the provincial power supervision agencies.

 (II) Effective supervision over the regional power market

The main contents of supervision to be performed by the East China electricity regulation agency over the power market of the region include: (1) supervise the market entities, which participate in the regional power market based on rules. These entities include power companies, grid companies, power dispatch and trade centers. The supervision contents are associated with market access and exit, market behaviors and information disclosure. Generation companies’ reorganizing and power dispatch and trade centers’ operations are included in the supervision contents; (2) regulate the grid companies’ power transmission businesses. These mainly include cost accounting, price implementation, grid operation, and network acess. At the same time, transmission networks’ investment plans and construction-bidding affairs will be reviewed and approved in order to supervise the financial status and costs.

The East China electricity regulation agency should implement regulation mainly based on rules with the license as a supplement. It will carry out fair supervision over the East China power market through establishing an open system to formulate, review, approve, investigate, and evaluate market rules.

Market power is a difficult area for supervision over the regional power market, especially during the early stage of the market development. It is recommended to control market power through the following ways: (1) evaluating the market structure and reviewing and approving the assets restructuring behaviors of the market entities; (2) evaluating the market behaviors through power dispatch and trade centers; (3) restricting the abuse of market power by madding related market rules; and (4) gradually increasing competition to reduce the abuse of market power.

6. The strategy for sustainable development of the electricity industry in East China

(I) How pressure the East China electrical environmental protection has

The SO2 emission in 2000 is lower 35% than in 1995 in East China region. The SO2 emission of per generation called generation emission performance ( GEP) is 3.96g/kWh, which is about half of whole country average level, close to advanced country’s condition( the SO2 GEP of USA in 2000 is 4g/kWh or so).

The total SO2 emission should be reduced 10%--20% at 2000 level according to the 15th electricity environmental protection planning, so the GEP in East China should be 2.8-3.03g/kWh. It is very hard to achieve the goal. A sufficient stimulation mechanism for environmental protection should be considered when establishing East China power market.
(II) The primary energy foundation and power supply planning of East China region

East China region is lack of traditional energy because of no oil, little water and coal, but it has abundant wind energy on land, very richness wind energy in sea and wealthy tide energy, which should be better exploited with technology upgrade.

According to “ 15 planning and 2015 perspective planning of East China Company”, the proportion of coal-fired generation capacity should reduce from 86.7% in 2000 to 76.1% in 2005, the proportion of gas generation capacity and nuclear power capacity should increase.

(III) The strategy of sustainable development

Comprehensively consider environment impact, generation cost and the mix of power resources at the end of 2005, the recommended strategy of sustainable development is as follow:

Stimulate the existed coal-fired plants build de-sulfuration equipment
· Buy electricity from outer areas when those electricity tariffs are competition

· Develop gas-fired generation
· Develop renewable energy power

(IV) Stimulate the existed coal-fired plants build de-pulverization equipment
(1) The electricity price should wave with GEP

Because the trade object in competitive power market is electricity quantity, so the market should find a media to connect electricity price and environmental contribution. GEP could take the role. If the electricity price wave with GEP, it will stimulate coal-fired plants control SO2 emission.

It is calculated that per kWh could abate SO2 emission 6.4g when employ lime-stone method (when s content is 1%), and per abatement price is about 0.002yuan/g. If connect the electricity price with GEP, when SO2 GEP is above the baseline at every 1g/kWh, the checked-out price should be reduced 0.002yuan/kWh at contract price. Vice versa, the checked-out price should be added 0.002yuan/kWh at contract price.

(2) Implement emission trading

In a competitive market, the company whose control cost is higher should prefer to buy pollution right, the company whose control cost is lower should prefer to sell pollution right due to cost difference under total emission control policy. So emission trading should come into being. Emission trading should minimize the whole society abatement cost. Compared with the influence gap of electricity price whether implementing emission trading when power plants protect environment, the result is: emission trading will lessen the gap. Emission trading shall give entrance market chance to new power sources.

Emission trading is a blessed event in China, and there are not enough related measures and policies. In order to get minimum whole society abatement cost and sound power market, East China power market should implement emission trading.

(3) Allocate emission quota

The permitted emission quantity should decide whether install de-SO2 equipment, whether buy/sell emission quantity.

There are two ways to allocate emission quota: one is history method; another is performance method. History method requires every coal-fired plant reduce emission at same ration at 2000 level. This method accepts existed data, so the power units with lower GEP have bigger abetment pressure. The character of performance method is debying  existed data. Emission qutota is calculated by GEP and generation quantity. Performance method can embody equity principal. 
(4) The total environment investment and the new electricity price in the region


When implementing emission trading, If coal-fired plants reduce 10% SO2 emission in 2005 at 2000 level, so about 33% capacity coal-fired generation should install de-surfurization equipment; If coal-fired plants reduce 15% SO2 emission in 2005 at 2000 level, so about 38% capacity coal-fired generation should install de-surfurization equipment. Those mean that East China region should invest 70-80 billion yuan to meet the aim by the end of 2005. It is no doubt that the burden is too heavy for East China electricity industry to bear by itself. If all society share in the cost, the feed-grid tariff will only  increase 0.0070-0.0081yuan /kWh（not include VAT）which is little influence to whole region average tariff.
(V) Develop gas-fired generation

At present, the nature gas door price in East China region is higher 0.2—0.3yuan/m3 than ceiling price which cut down   the competition of nature gas-fired generation. How can increase competition of nature gas-fired generation? One -way is low the fuel price through trunk pipeline supply without bagman; another way is adopt time of use (TOU) price, which can increase ceiling price.

(VI) Develop renewable energy

Even wind power which generation technology is relatively mature is still more costly than electricity derived from traditional energy. mostly renewable energy resources is intermittently. Due the two reason, renewable energy power can’t compete unless special treatment. First, the power grid should whole buy the electricity from renewable energy. Second, permit retail price change with renewable energy tariff. Third, restrict renewable energy tariff by bid. 

7. Recommendations on policies

In order to push forward the establishment of the east China regional power market and further promote a sustainable development of the east China power industry, the report puts forward the following recommendations on the establishment, tariff management and reform, sustainable development strategies of the east China regional power market.

(I) Recommendation on policies associated with the establishment of the regional power market

(1) Speed up the establishment process of east China power market, take the east China region as a trial area to establish a regional power market, and study and find out specific implementation program as soon as possible. 

(2) East China power market should be planned uniformly and implemented by stage. The goal is to establish a unified regional power market. From the near term perspective, a two-level coordinated market mode should be adopted, and unified competition rules should be established. The existing provincial power markets will be transformed in terms of the market operation system based on unified market rules and, at the same time, regional market and other provincial markets should be built.
(3) Push forward the construction of external environment for the regional power market. Firstly, barriers of the inter-province trading in the existing power planning, investment and financing systems should be eliminated. Secondly, price management and market supervision should to be strengthened and working together so as to gradually realize the unity of price management and market supervision. Thirdly, related taxation system reform should be studied and established to promote inter-province trading so as to reduce local protections and promote the optimization of resources throughout the country. 

(4) Establish a mechanism to ensure safe power supply, including establishing a market mode dominated by long-term contracts; adopting a capacity payment system to attract investment; requiring grid companies (or the future power distribution companies) to be responsible for power supply; establishing power development plans to guide investment; and so on. 

(5) Establish a demand response system so as to ensure safe and stable operation of the market and power system. It is recommended that a demand side fund be set up to help and facilitate implementation of the demand response program, and that a feasible demand response program be studied, designed, and incorporated into government’s demand side management program so that the government will made the instruction whereas the grid companies and power distribution companies will be responsible for implementation. 

(6)  Establish System benefit charge fund. Collect additional fees associated with system benefits from the electricity price of the end customer to form a public fund, which will be used to help and improve the demand side management, renewable energy development and social wide services and so on. These projects will benefit the whole society. The power supervision agency will be responsible for the management of the fund. 

(7) Establish east China electricity regulatory agency as soon as possible so as to push forward the establishment of the regional power market. Expedite the study of and formulate market operation rules to formalize and instruct the behaviors of the market entities.
(II) Recommendations on tariff regulation and reform

(1) Implement strictly the notice on normative regulation of power tariff (Document No.701) issued by State Development Planning Commission, check and ratify the generation tariffs for power plants.
(2)  Transmission tariffs should be set based on the cost-plus regulation in the near future, while the transmission tariffs should be set based on the performance based regulation in the far future. The two-part transmission tariff is commended for the 500kV power network so as to encourage power network company to transmit more power by making use of transmission network reasonably. In the two-part transmission tariff, the proportion of transmission energy charge should be low. 

(3)  The price for connection service should be determined individually, establishing the connection tariff. 

(4)  In the near future, the uniform transmission tariff should be set for the whole 500kV transmission network in East China and the uniform transmission tariff for 220kV transmission network should be set independently by province. 

(5) A system that retail tariff varies with generation tariff should be established. When generation tariff varies beyond certain extent in same direction, retail tariff should be adjusted accordingly. Currently the implementation scope of such system should only be applied to  the consumers except for the resident and agricultural consumers.

(III) Recommendations on Sustainable development of the electricity in East China
In order to promote the sustainable development of electricity industry in East China, environmental protection and diversity of generation energy should be sufficiently considered when East China electricity is established. Generally, coal-fired plants need efficiency and equity, renewable energy needs ensured market, gas-fired stations need low fuel price. Please see the recommended policies as follow:

(1) Feed grid tariff should wave with GP. It is necessary to establish environmental friendly price mechanism.
(2) Allocate emission quota by performance method, which can embody equity. 
(3) Implement emission trading in East China power market. Emission trading can minimize social cost and give new power plants a chance to enter power market. 

(4) Renewable energy power can’t join into competition, power grid purchase all electricity driven from renewable energy. Bid for a fare and reasonable price. Permit retail price change with renewable energy tariff
(5) low the fuel price and  adopt time of use(TOU) price to increase the competition of gas-fired generation.
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