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Multi-Objective Optimal Electricity Transaction of Interconnected Power Network Based on
Improved Non-Dominated Sorting Genetic Il Algorithm and Multiple Attributes Decision
Making of Base Point and Entropy
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ABSTRACT: The optimization model for multi-objective
transaction of interconnected power grid is solved by
non-dominated sorting genetic algorithm 11 (NSGA-II)
algorithm and the solutions over diversified Pareto front are
obtained which can offer wealth of information for the
decision-making; further combining the Pareto front with
multiple attributes decision-making (MADM), the optimal
solution is screened out. Results of calculation example show
that the optimal solution attained by the proposed method is
better that that obtained by Shapley value-based cooperative
game method. The attained solution can provide optimized
allocation scheme for electric power transaction of integrated
power grid precisely.

KEY WORDS: multi-objective optimization; interconnected
power grid; multiple attributes decision making; genetic
algorithm; Pareto solution set
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Fig. 1 Calculation flow chart
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Tab. 1 Unit cost coefficients
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1 G1 0(80) 2 0.04
) G2 0(80) 1.75 0.035
G3 0(50) 1 0.125
G4 0(55) 3.25 0.016 6
3 G5 0(30) 3 0.05
G6 0(40) 3 0.05
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Fig. 2 Contrast distribution charts of Pareto set
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Tab. 2 The Pareto set after optimization
i - LEETEN S
fit 1 fi2 fi#t 3 fit 4 fi# 5 f#t 6 fi# 7 fitt 8 fi# 9 fi# 10
Pei/MW 42.28 21.64 42.24 51.67 43.09 28.22 39.07 53.23 50.24 3181
P2/ MW 41.07 35.67 46.98 47.09 44.54 23.66 44.85 20.57 26.64 33.56
Pes/ MW 31.39 36.34 25.64 20.69 34.24 28.92 41.23 28.51 21.94 24.67
ik Ped/ MW 43.24 24.23 43.62 52.98 34.90 36.53 33.78 35.36 3321 23.45
NSGA-Il  Pes/MW 21.55 29.89 10.73 10.07 26.89 22.30 27.89 28.18 16.36 18.22
% Pes/MW 26.25 33.56 17.49 10.22 14.20 22.48 23.96 23.19 21.58 22.93
mlot 354117 288053 285245 408023 4843.05 3610.66 443670 3780.38  4269.78 4520.30
7l 76 636545 6084.60 835298 5840.12 689836 4686.06 776418 5100.39 5505.82 6360.29
mloL 752415 873864 766709 631765 705944 8569.03 582620 815506  7617.11 6279.14
Pei/MW 32.75 30.00 20.81 22.95 49.48 21.23 42.00 50.94 21.54 22.97
P2/ MW 47.80 44.96 24.61 19.11 43.02 29.87 4151 31.98 49.97 31.65
Pea/ MW 30.06 25.33 37.35 29.04 17.53 33.32 23.49 21.33 36.61 37.39
- P/ MW 33.16 42.08 30.74 33.07 29.56 28.50 31.55 39.00 26.77 18.92
NSGA-Il  Pes/MW 16.32 22.25 17.96 17.44 10.13 29.74 25.18 16.26 19.16 22.72
(A7 Pes/MW 24.78 18.41 12.86 22.04 17.03 19.96 12.35 14.92 22.07 29.64
mlot 295306 250091 248390 319720 4609.81 2891.95 4789.42 489298  4608.07 2187.13
ml Tt 633041 601238 431781 737489 568548 6970.62 670503 5966.11 7132.68 7269.29
mloL 730057 757632 817339 575751 6711.87 844609 682473 667542 5699.86 7227.39
Pe/MW 21.78 4031 27.79 44.36 43.34 2221 34.69 36.88 38.35 32.26
Pe/ MW 16.68 39.98 30.54 41.80 32.65 28.08 43.37 45.52 48.22 33.52
P/ MW 3371 32.06 31.52 27.91 35.94 37.94 27.83 22.37 21.59 23.55
MOGA P/ MW 25.18 20.79 36.30 23.92 22.55 37.33 29.94 23.39 30.36 27.32
o Pes/MW 15.58 19.77 17.43 20.05 26.52 18.32 26.25 14.41 20.77 13.64
ik Pes/MW 26.95 32.36 24.06 16.26 14.04 10.14 18.06 21.14 29.55 16.03
mlot 423887 225930 408231 451626 450842 3484.88 4696.98 348583  4287.03 3978.06
myt 501713 529697 524767 667312 617220 564148 571474 656326  5674.93 6799.58
/7t 6592.78 840748 6275.16 6817.35 680437 732274 661569 7919.33 5814.31 6569.97

5 5 ANTUEX MR I s, B AL ie 7 5
K : Pe1=43.09 MW, Pg=44.54 MW, Pg3=34.24 MW,

#3 ARENTEAELEREL
Tab. 3 Comparison between different methods

Ik BAfRT IEARIEL
Pcs=34.90MW, Pgs=26.89MW, Pge=14.20MW. Mgt NSGA-II (4 843.05, 6 898.36, 7 059.44) 33
ANEIVFE T AR Sk AR R B R 3 At — % NSGA-II (4 789.42, 6 705.03, 6 824.73) 40
5 ATULE L, ol NSGA-I &y /e (i J A i o MOGA (4516.26, 6 673.12, 6 817.35) 76
Bn e g, [FIREAIR S >, PERE I o SERIZE TR AN
ANFTT I B AT Shapley EMAEERZE ¢( ) Z |S| 1) (n |S|) (S)—V(S —{I})] (13)
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Tab. 4 Comparison with cooperative game (a=0.5)

MR VAREN FRAE LG SANIEG
—7914.99

AT LA 2 e 2 15 691.01
. =7 776.02

=

—7836.26

A LR3I e 15713.33
i =1 776.02

75 A 2 A3 79=7 925.80 15714.65
=7 788.85

FTA A T R I 71235=17 665.02 17 665.02
=4 843.05

Rk 76 898.36 18800.85
=T 059.44
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