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Abstract: NSGA2 (Non-dominated Sorting Genetic Algorithm) easily falls into local optimum in solving
multi-objective optimization of water distribution systems, finally leading to uneven distribution of the
obtained Pareto optimal solution. In view of this, this paper proposes a kind of improved INSGA2 algorithm
which takes differential local search with NSGAZ2 algorithm. The new algorithm uses the differential evolution
mutation operator in directional guiding ideology to improve the distribution of the solution population. Four
international standard test functions are applied for demonstrating INSGA2 algorithm. Finally, taking
advantage of the proposed INSGAZ2 algorithm, the multi-objective optimization of the two-loop network is
designed, and the results prove that INSGA2 can obtain better solutions than the original NSGAZ2 algorithm.
Key words: Local search; uniform distribution; differential mutation; multi-objective optimization; water
distribution system; reliability
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Tab. 2 The information of double loop pipe network

Wagns  FKEmhrt AaEm Rk Em
1 -311.12 210.0 210.0
2 27.78 150.0 180.0
3 27.78 160.0 190.0
4 33.33 155.0 185.0
5 75.00 150.0 180.0
6 91.67 165.0 195.0
7 55.56 160.0 190.0
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Tab. 4 Construction schemes under three different cases

ViES &M T E ARk % ERAA
1 220 000 95 [10,9,8,2,8,2,8,6]
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