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Market power evaluation of generators based on combination

weighting and trapezoidal cloud model
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Abstract: Aiming at the problem that the current market power evaluation of generators ignores the uncertainty and
ambiguity of the index data, a comprehensive evaluation method of generators’ market power based on the combined
weighting and trapezoidal cloud model is proposed. Firstly, the method establishes the market power evaluation index
system of power producers, and uses the combination weighting method to obtain the weights of each index. Then,
the trapezoidal cloud model is utilized to calculate the membership degree of each index to each level, and the evalua-
tion degree vector is obtained. Combining the combination weighting with the trapezoidal cloud model, the compre-
hensive evaluation of the power generation market power is realized according to the principle of maximum member-
ship degree. The feasibility and accuracy of this method are verified by the case study.
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Table 3 Cloud digital characteristic parameter

& x LE N

X1 0.2,1,0.03,0.002 0.085,0.085,0.026,0.002 0.025,0.025,0.019,0.02
X 0,0.8,0.30,0.01 0.8,1,0.187,0.01 1.25,5,1.41,0.11
X3 0.04,1,0.012,0.01 0.03,0.03,0.075,0.01 0.01,0.01,0.038,0.01
X, 0.8,1,0.149,0.01 0.35,0.35,0.187,0.01 0.05,0.05,0.037,0.01
X5 0.8,1,0.149,0.01 0.35,0.35,0.112,0. 01 0.1,0.1,0.075,0.01
X5 0.05,0.05,0.037,0.01  0.25,0.25,0.112,0.01 0.6,1,0.15,0.01

X7 1,15,0.075,0.01 0.55,0.55,0.337,0.01 0.05,0.05,0.037,0.01
X3 100,600,37.4,0.8 65,65,26.2,0.8 15,15,11.2,0. 8

X 50,200,18.7,0.8 35,35,11.2,0.8 10,10,7.49,0.8

0 005 010 0.5 020 025 0.30
FEE X1 YA

B 1 A5 X, BB A

Figure 1 Trapezoidal cloud model diagram of indicator X,
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Table 4 Generator basic indicator data
N

Ei=E7N

1 2 3 4
X, 0.099 0 0.047 4 0.019 0 0.007 0
X 0. 00 0. 60 1. 00 1.23
X3 0. 31 0.06 0. 00 0. 00
X4 0.09 0.10 0. 00 0. 00
X5 0. 50 0.50 0.25 0.25
X 0. 50 0. 25 0.25 0. 50
X7 0. 60 0.55 0. 50 0. 40
X3 29.00 8. 00 7.80 0. 70
X 19. 00 6.00 0. 00 0. 00

FEPR s B o 0 1y R L A5 B 07 B T SRR
FEVPAL 1A L AN 6 TR . S5 G IR bR ACE 41 SRR
HRIENAG 25 B PF I 45 Rk 7 Fros
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Table 5 Threshold division of indicators excluding

AFFBOR A 2 M Fo BER M 0G 45 AT 69 BA R 5T

uncertainty and ambiguity

£
EfERN
K Tt /I
X [0.2,1] [0.05.0.2) [0.0.05)
X2 [0.,0.8] (0.8,1] (1,00)
X3 [0.04,1] [0.02.,0.04) [0.,0.02)
X, [0.6,1] [0.1,0.6) [0,0. D
X; [0.6,1] [0.1,0.6) [0,0. D
X [0,0.1] (0.1,0.4] (0.4,1]
X7 [1,00] [0.1,D) [0,0.D)
X [100,600] [30,100) [0.30)
X [50,200] [20,50) [0,20)
Fz6 RiIrAFRHEMAEHEGEREETFEEE

Table 6 Membership evaluation vectors excluding

uncertainty and ambiguity

S LT
R
1 2 3 4

X 0,0,1 0,0,1 0,0,1 0,0,1
X2 1,0,0 1,0,0 0,1,0 0,0,1
X3 1.0,0 1,0,0 0,0,1 0,0,1
X 0,0,1 0,1,0 0,0,1 0,0,1
Xs 0,0,1 0,1,0 0,1,0 0,1,0
X 0,1,0 0,1,0 0,1,0 0,0,1
X7 0,0,1 0,1,0 0,1,0 0,1,0
Xs 0,1,0 0,0,1 0,0,1 0,0,1
X 0,0,1 0,0,1 0,0,1 0,0,1
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Table 7 Membership evaluation vector of trapezoidal cloud model

Eiskzn

1

2

3

4

X

0.004,0.879,0. 181

1,0,0.605

0.165,0.408,0.423
0,1,0.066
0,0.998,0. 753
0.602,0.993,0

0.203,0.694,0.623

0.050,0.364,0.418
1,0.507,0.915
1,0.882,0.228
0,0.428,0. 27

0.094,0.402,0. 87
0.001,1,0.055

0,1,0
0.05,0.058,0. 804

0.058,0.124,0. 84

0.014,0.092,0.961
0.806,1,0.984
0.005,0.899,0. 889
0,0.235,0.476
0,0.588,0.511
0,1,0.05
0,0.987,0
0.045,0.081,0. 827

0.045,0.106,0. 798

0.005,0.005,0. 745
0.374,0.435,1
0.229,0.906,0.915
0,0.134,0.126
0.002,0.694,0.419
0,0.026,0. 754
0,0.902,0
0.025,0.035,0.337

0.025,0.05,0. 447
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Table 8 Power producer market power comprehensive

evaluation results of irrespective indicator

excluding uncertainty and ambiguity

) HR
KT

x o N LTS

1 0.258 0.198 0.544 I

2 0.258 0. 344 0.398 N

3 0. 000 0. 290 0.710 N

4 0. 000 0.127 0.873 N
R ATHHZBEAGWEA LT T EFNER

Table 9 Comprehensive evaluation results of market

power of generators based on trapezoid cloud model

‘ gy
st —
PN th N W
1 0.3817 0.603 1 0.210 3 N
2 0.285 6 0.474 9 0.513 3 N
3 0.092 6 0.478 7 0.688 0 7N
4 0.080 9 0.323 6 0.538 3 7N
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