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Fig.2 A simple regional electricity market in China
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Table 1 Biddings of generation companies and load
demand of each province in the REM in period ¢

w K OREERE  ARE WM/ (EIL  AEH
BOBRE/MW BE/MW (MW - h D SR/MW
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g3 80 30 12. 89

2 90
g 50 30 13. 90
g5 30 10 15.01

3 50
g6 50 10 17. 27
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Table 2 Comparison of the prices in different provinces
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Table 3 Comparison of the sales of generation companies
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— Wk 30.50 22,71 70.93 36.24 18.30 31.32

KA S i 38.50  27.33  73.28  33.56  27.33  10.00
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Table 4 Comparison of the incomes of generation companies

TEM Ik

81 82 83 84 85 86
TEFH 299.44 207.18 632.88 374.95 102.54 82.55
— Mk 236,97 175.45 522.54 266.98 167.50 286.68

KIS —midg i 311,38 221,04 592.67 271.43 221.04 80.88

5

&g
AR SCEE X H AT X IR T35 A A GO AT

TE 22 53 — [ R, 23 A 1 XA Tl 3 b B R AT 2
(O BIL B LK AT S %) K HL T ) 52 ) L 7 e i 1
AL T BN SO I il R AT T R
E, SRR R G Rl T B T E A o BE S A
P ST S 5 2 — R B H AT IX T S
2548 () HL A 22 S O 14 % v s I e 8 41 A e 358 1)
R T B, R X X i g &4 Gl H
1) 22 S Al B4 48 2 A TTOA J vL RE AR B3 — B o3 A
S (5 R BRI IR A2

S % 3 Bk

1 F %M (Yan Maosong). 153 [ X 3k B 77 77 35 el 0 9 2ok 3 3] —
2% Z # (Roadmap from Two-level to One-level Regional
Electricity Market of China). . J1 & % H 3 4b ( Automation of
Electric Power Systems) ,2004,28(9) :1~4

2 M1 XA, ZE AL 4F (Bo Rui, Liu Fubin, Li Can, et aD).
7 18 W 4% 2 FAY X e L ) T 3% 38 ) 11 K1 (Transaction Scheduling
Considering Transmission Network Constraints in Regional
Electricity Market). H J1 & 4t H 3 fk ( Automation of Electric
Power Systems) ,2002,26(22):10~15

3 HEB, AR,k 4#,.% (Fu Shuti, Bai Xiaomin, Zhang
Yang. et al). X 3 f1 Jy 17 3 #5 X J iz E J7 30 (Regional Power
Market Modes and Their Operation). H J1 & 4 H 3 1k
(Automation of Electric Power Systems) ,2003,27(9) :1~5

4 FIRERVE i, HF(Yu Erkeng, Han Fang, Xie Kai). B Jj

3% (Power Market). dt 5. # E H J; 5 it 4t (Beijing: China

Electric Power Press),1998

Shahidehpour M, Yamin H, Li Zuyi. Market Operations in

w

Electric Power Systems. New York: John Wiley &. Sons Inc,
2002
6 KiEH (Song Fengming). 4 fil T. %2 J5 ¥ —JC & F| 3 i 73 #7
( Financial Engineering Theory: No-arbitrage Equilibrium
Analysis). Jb 5L 3 48 K 2 4L (Beijing: Tsinghua University
Press) ,1999
7 ZEfp K IEF B (Li Zhongfei, Wang Shouyang). # % H &tk 5
Jo £ F| 43 Hr (Portfolio Optimization and No-arbitrage Analysis).
b 5t . Bl 2% H AL (Beijing: Science Press) »2001
8 Cornet B, De Boisdeffre I.. Arbitrage and Price Revelation with
Asymmetric Information and Incomplete Markets. Journal of
Mathematical Economics, 2002, 38(4): 393~410
9 Bisin A, Gottardi P. Competitive Equilibria with Asymmetric
Information. Journal of Economic Theory, 1999, 87(1): 1~48
10 THE®, 8 ML, W% 4 . % (Ding Xiaoying, Wang Xifan, Hu
Zechun, et al). B J7 17 3 o X 38l 4 25 & B2 78 ( An Integrated
Zonal Pricing Formulation in Electricity Market). B, J1 &4t H 3
fb ( Automation of Electric Power Systems),2004,28(10) :59~
64
11 Bjorgan R, Song Haili, Liu Chen-Ching, et al. Pricing Flexible
Electricity Contracts. IEEE Trans on Power Systems, 2000, 15
(2): A77~482
12 Hobbs B B. Linear Complementarity Models of Nash-cournot
Competition in Bilateral and Poolco Power. IEEE Trans on
Power Systems, 2001, 16(2); 194~202
13 Rudkevich A. Investment and Bidding Strategies in Markets for
Firm Transmission Rights. In: Proceedings of 37th Annual
Hawaii International Conference on System Sciences. Los
Alamitos (CA): IEEE Computer Society Press, 2004. 48~57

(TF#% 27 W continued on page 27)



SOOI OO OO

(E#% 13 R continued from page 13)
IS AR BN, A RLWEREE, Email:

2 H9979 ),k B RAAE A TG AR N T prof. zhou. hust@263. net
% . E-mail. wetclose@163. com KRARE(IT4—), B AR AR F @ A8 AR

A (1959—), B . %% . ML ARH. AT RAA Fod, 1,

APPLICATION OF NO-ARBITRAGE ANALYSIS THEORY
TO THE REGIONAL ELECTRICITY MARKET

Wu Wei' , Zhou Jianzhong', Zhu Chengjun'?, Yang Junjie'
(1. Huazhong University of Science and Technology, Wuhan 430074, China)
(2. China Three Gorges Project Corporation, Yichang 443002, China)

Abstract: Along with the formation of regional electricity market (REM) in China, the kernel pricing mechanism of REM plays
a fundamental role for the resource configuration. According to the different electricity prices of each province in the REM, the
no-arbitrage analysis of finance is introduced and the method of no-arbitrage equilibrium analysis is proposed to study the
equilibrium prices of the REM, and a no-arbitrage mathematical model of the REM is established. The simulation results on
one REM in China show that the proposed method is rational and feasible. Through the proposed no-arbitrage model, the
electricity prices of each province in the REM can be equilibrium that maintains the competition equity of all participants in the
REM.

This work is supported by the Key Project of National Natural Science Foundation of China (No. 30390000) and Trans-
century Training Program Foundation for the Talents by the State Education Commission (No. 2003714).

Key words: regional electricity market (REM); generation company; arbitrage behavior; no-arbitrage analysis; equilibrium

electricity price





