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Abstract

Taking clean energy as the mainstay and electricity as the center is an inevitable trend for future
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energy development. In recent years, due to the deregulation of the power system, the power in-
dustry has entered an increasingly competitive era. However, the electricity market should not be
completely competitive and requires strict regulation to ensure the safe and reliable operation of
the power system. Based on the principle of market equilibrium in microeconomics, this paper
proposes a new limited competition electricity market clearing model, where the limited competi-
tion electricity meets the requirements of electricity flow regulation and network loss allocation.
In addition, through the established market clearing model, the free trading ratio that can be con-
sidered as a measure of the degree of deregulation in the electricity market was analyzed. Finally,
three case studies were conducted using the IEEE-30 testing system to verify the practicality and ef-
ficiency of this method. The results indicate that different transaction ratios have a significant im-
pact on the operation of the power system, and the optimal transaction ratio can be determined.
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Table 1. Generator operating parameters

F 1 REHEBITESH

REHLEA A (/MW -h) b ($/MW-h) ¢ ($/h) P (MW) R (MW)
1 0.038 20 0 360 0
2 0.25 20 0 140 0
5 0.01 40 0 100 0
8 0.01 40 0 100 0
11 0.01 40 0 100 0
13 0.01 40 0 100 0
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Figure 1. IEEE-30 node test system
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Table 2. Case 1: generator node market transactions
F2 Bl ABNTEHARS

AL Pec (MW) Pero (MW) Apg, (MW) Cost($/h)

1 212.23 200 12.23 5975.64
2 36.23 20 16.23 1052.75
5 29.35 20 9.35 1182.61
8 12.94 10 2.94 519.27
11 4.4 0 4.4 176.19
13 0 0 0 0

il 295.15 250 45.15 8906.46
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Figure 2. Case 1: load node market trading
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Table 3. Case 2: generator node market transactions
=3 BHl2: kBN TETARS

9 HLHLA P (MW) Pore (MW) Apg, (MW) Cost($/h)
1 212.35 212.23 0.12 5979.99
2 36.22 21.223 14.997 1052.37
5 29.32 21.223 8.097 1181.4
8 12.91 10.6115 2.2985 518.07
11 4.36 0 4.36 174.6
13 0 0 0 0
il 295.16 265.2875 29.8725 8906.43
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Figure 3. Case 2: load node market trading
B3 2=fl2: AT RmisXs
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Table 4. Case 3: generator node market transactions

T4 EH3: RBRNTRHHXS

9 HLHLA P (MW) Pore (MW) Apg, (MW) Cost($/h)
1 226.72 226.72 0 6509.88
2 35.59 22.672 12.918 1028.46
5 22.96 22.672 0.288 923.67
8 11.334 11.336 0.004 454.89
11 0 0 0 0
13 0 0 0 0
i 296.61 283.4 13.21 8916.9
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Figure 4. Case 3: load node market trading
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Table 5. Final results of three cases
F 5 =ANMRGIREER

ESLINN ZH 2 %6 3
T o % 0.8821 0.936 1
A= 11.75 MW 11.76 MW 13.21 MW
b T & 1-2 2tk
7E T BRIZ AT I & F L T 15 K HML 15, 8 5 RHHL
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