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Table 1 Load blocking

fw By B B 2k ) FF LI 7]
l pa(D/MW T(L)/h
1 1.786. 95 0:00 24:00 24
2 225. 06 4:00 21:00 17
3 354. 04 8:00 18:00 10
4 357.35 13:00 1700 1

x2 ZERIASH
Table 2 Parameters of the bidding units

SINCIE S 3 ¥

ShRRg R/ MW BRI R A kg (MW« h-1)
i
Dimin  Pi max Vi B ai Api max,u APi min,d
1 310 530 0.0051 0.012 0.025 90 90
2 250 425 0.004 9 0.030 0.035 100 100
3 350 700 0.002 5 0.016 0.021 120 120
4 300 600 0.026 1 0,025 0.002 130 130

5 300 660 0.0019 0.011 0.012 160 160

x3 ERIAMSEERMN
Table 3 Block prices of the bidding units

w4 B4l 2 B4l 3 HL4L 4 HL4L 5
F5k pn bn Pz b pis bz pu bu P bis

1 310 160 250 150 350 200 300 210 300 220

2 365 170 305 160 450 210 400 220 400 230

3 420 190 360 170 600 220 500 230 500 240

4 530 200 425 180 700 240 600 240 660 250
Wope N FRBMTEARA G A0 MW b, ¢ g B A0, S0

HTC/ (MW « h),

T A NIRRT BEAR S R £ 5 8T
QAR f /N BT AR A R
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Table 4 Bidding results for the minimum of the pool
purchase cost

fiufir B P
By 2 bz b3 bu bis AE ik
1 530 425 531.95 300. 00 0.00 3 220

2 530 425 600.00  456.99 0. 00 4 220

3 530 125 600.00  500.00 311.03 5 220

4 530 425 700.00 600,00 468.83 4 240

T py MR MW I 0 4% B A 7T/ (MW « ),
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Table S Bidding results for the minimum of the pollution

i B IR/
By 2 bz pis bu pis we Mk
1 310.00  250.00  374.92  357.40  494.63 5 230

2 310.00  250.00  493.67  423.24  535.08 5 240

3 310.00 324,92  531.49  546.49  653.14 5 240

4 380.77 424,92 664.57  599.99  653.14 5 240
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Table 6 Bidding results for the multi-objective optimization

A1 fof B pu /MW Db/ MW pis/ MW pu/ MW pis /MW H {%H[éﬁ ) BB/
By (JG+ (MW« h) 1)
) @ ) @ @® @ ©) @® ) @® ) @® @
1 364. 3 394.0 250.0 302.5 402. 5 414. 8 383.9 317.2 386. 3 358.4 4 5 220 220
2 403. 7 394.0 250.0 302.5 441.0 498.1 440. 6 446.9 476. 6 370. 5 5 5 230 230
3 450. 9 464.0 301.4 395.0 506.0 579.4 567.1 514.0 540.7 413.9 4 5 240 240
4 375.0 485. 2 388.4 425.0 600. 0 689. 4 600. 0 600. 0 660. 0 524.1 5 4 250 240

T QB L @ A AR L,

x7 ZARRUTMBARRRLBRIABELR

Table 7 Comparison of objective values by two algorithms

[ RIACRTS W H 2% /7 6 SO, HEi i /kg
ey H, 9% 4 /)N 1139.876 204 521. 30
SO, HEJ F /N 1197492 140 744. 60
Z Atttk © 1152.209 146 655. 60
Z H itk @ 1150.779 196 366. 80
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RESEARCH ON MULTI-OBJECTIVE OPTIMAL BLOCK BIDDING
MODEL FOR ELECTRICITY MARKET

Ma Rui'®, Yan Hongwen', He Renmu®, Wang Peng®, Yang Huanchun®
(1. Changsha University of Science and Technology, Changsha 410077, China)
(2. North China Electric Power University, Beijing 102206, China)

Abstract: This paper presents a novel multi-objective optimization block-bidding model for electricity markets, which take the

minimum of the pool purchase cost and the minimum of the pollution into consideration. It also proposes two algorithms to

solve the novel multi-objective block-bidding model. One of them is fuzzy algorithm. Firstly, solving two single-objective

blocks bidding model by normal algorithm and gaining the value of objective function and the bidding results. Then fuzzifying

the multi-objective by using fuzzy sets theory and reformulating it into a new single-objective problem by means of max-min

operator. Finally, acquiring the new bidding results for multi-objective optimal by solving the problem. Another algorithm is

constraint algorithm. Regarding the minimum of pollution air as a constraint of the minimum pool purchase cost single-objective

optimal problem, and solving the problem and gaining the new bidding results of multi-objective optimization. The numerical

results show the validity of the model and two algorithms. Besides all benefits of the block bidding model, the model has the

benefits of multi-objective optimization, therefore, it can ensure the fairness of multi-factor on generation bidder in electricity

market.
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