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Nanjing, China, Post Code:210096 )

Abstract: Aiming at the issues of local optimum and poor stability of traditional multi-objective grey wolf
algorithm, this study proposed a modified multi-objective grey wolf algorithm, which introduced the ENS-
based non-dominated sorting method to improve the speed of the algorithm, adopted the selection strategy-
based on reference points to balance algorithm and optimize the distribution of results, and simulated the
binary crossover evolution mechanism to improve the ability of the algorithm to jump out of local optimum
solution. Combined with the evaluation index of the multi-objective algorithm, the benchmark function
simulation experiment was carried out to verify the superiority and effectiveness of the modified algorithm.
The modified algorithm is applied to the multi-objective optimal load distribution of thermal power plants,
the optimization results indicate that the modified grey wolf algorithm can effectively solve the problems of
the multi-objective optimal load distribution of thermal power plants.
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Tab. 1 Evaluation results of GD index of NSGWO algorithm

i UF2 UF4 ZDT1
o NSGWO  AS-MOGWO MOGWO  MOPSO  NSGWO AS-MOGWO MOGWO  MOPSO  NSGWO AS-MOGWO MOGWO MOPSO
HiE 0.00500 0.00257 0.05949 0.10420 0.04160 0.05211 0.05756 0.07910 0.00490 0.00754 0.02101  0.061 50
EME 0.00600 0.00552 0.11078 0.15110 0.04260 0.05517 0.06230 0.08800 0.01250 0.01461 0.06144  0.360 40
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Tab. 2 Evaluation results of IGD index of NSGWO algorithm
UF2 UF4 ZDT1
1GD
NSGWO  AS-MOGWO MOGWO  MOPSO  NSGWO AS-MOGWO MOGWO  MOPSO  NSGWO AS-MOGWO MOGWO MOPSO
HIfE 0.016 00 0.02700 0.069 61 0.09580 0.03430 0.05639 0.06200 0.07733 0.00690 0.01115 0.20824  0.063 10
&ME 0.01980 0.04828  0.08307 0.11190 0.03530 0.05735 0.06890 0.08944 0.01340 0.03075 0.696 15  0.340 60
i 0.01250 0.01393  0.05542 0.08190 0.03220 0.05565 0.058 61 0.06682 0.00390 0.00726 0.01391  0.008 20
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Tab. 3 Economic optimal load distribution results of thermal power plant without considering valve point effect

e Py/MW  Py/MW Py/MW Py/MW P/MW Po/MW BB A/ JE-h ' TR/ - h !
NSGWO 15.7 33.0 58.4 94.4 46.7 35.2 601.045 6 0.232'1
g Y 11.6 30.5 59.7 98.2 51.2 35.6 608.124 0 0.220 0
RCGA 11.5 30.6 59.9 98.2 51.3 35.5 608.125 0 0.2199
Pso 12.8 27.0 55.5 100.5 45.4 4.5 609. 660 0 0.220 7
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Tab. 4 Multi-objective optimal load distribution results of thermal power plants considering valve point effect
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Fig. 3 Pareto fronts of multi — objective optimal

load distribution of thermal power plants
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