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Bidding mechanism in regional electricity market considering the inter-provincial difference
in costs of power generation
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Abstract: There is a common problem in China's regional electricity market, i.e. the inter-provincial differences in costs of power
generation as a result of the unbalanced economic development between provinces, which is an important topic required to be
effectively solved for building regional electricity market. Based on the theory of differential power rent, this paper takes the differential
power rent caused by differences in geographical locations and advantages as the rent sources, levies taxes of regional electricity
equalization fund on the generating units in low-cost provinces, and constructs the bidding mechanism in regional electricity market
considering the inter-provincial differences in costs of power generation. The analysis of numerical examples based on genetic
algorithm shows that, this mechanism can enhance the output level of generating units and market share in provinces with the higher
cost of power generation, and to a certain extent, it protects the generating units in provinces with high cost of power generation to keep

their market competitiveness and achieves a fair competition between the generating units of the same type in different provinces.
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Tab.1 Generating units and market parameters

Bl ¢, /7t &, 17t
(D) ot DM P
(1,1 360 440 12 100
2,1 300 400 12 100
3,1 280 360 12 100
4,1 240 320 12 100
(1,2 220 300 20 350
(2,2) 200 280 20 350
(3,2) 150 270 20 350
(4,2) 120 270 20 350
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Fig. 1 Comparative map of the generating unit output
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Tab.2 The results of market clearing

4G, ) Ell&%%ﬂ:ﬂZﬁ'u‘ - . : {EW%%T)&AE - -
PiMW  p /MW /G (MW-h) ¢}, G (MWh) ¢! It (MW-h) pLMW MW
(1, 12 12.27 0 360 440 12 12.27
2,1 12 12.66 0 300 400 12 13.11
3,1 12 12.90 5 285 365 12 11.59
4,1 12 1332 183 2583 3383 12 14.69
(1,2) 20 22.72 0 220 300 20 38.00
(2,2 20 278.25 0 200 280 20 273.23
(3,2 20 338.68 75 157.5 2775 20 327.41
(4,2) 149.90 35130 175 137.5 287.5 15265  349.05
) 257.90  1042.10 260.65  1039.35
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Tab.3 Comparison of generating-unit output

. TEWCHEA B i TEWCEES B 5 N . o e
W MW AR /% MW i % HRMW D% A%
AR A 4 BHLE 389.9 30.0 400.61 30.8 10.71 2.75% 0.8
AR 4 AL 910.1 70.0 899.39 69.2 -10.71 -1.18% -0.8
AR Ik 1300 100.0 1300 100.0 0 0 0
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