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Improved genetic algorithm and its application in the optimal operation for pumping station

FANG Guo hua, CAO Rong, LIU Qin, CHEN Ce
( H ohai University, N anjing 210098, Chi na)
Abstract: A ccording to basic theory of genetic algorithm and the characteristics of optimal operation for pumping station, this pa
per established an improved genetic algorithm for solving higlr dimensional discrete integer decision variables through improving
the control paramet ers, selection mode, crossover mechanism and population. T he No. 4 Huaian Pumping Station was taken as a
study case to compare and analyze the genetic algorithm and improved genetic algorithm applicability to optimal operation for
pumping station, which could provide references for the design and application of the pumping algorithm. T he results showed
that the mixed improved genetic algorithm ——FFGA & T PGA, which improved the fitness and population, had high precision,
efficiency and uniform convergence. Thus, it had advantages in solving large and com plex problems for optimal operation of
pumping station.
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Tab. 1 Fitting formula for device performance curve of the No. 4 Huaian Pump Station
MR () o(H) Q)
-4 35.8574- 0. 3508H - 0. 31313H? 71. 6179- 10. 0151Q+ 0. 76674Q2— 0. 014326(3
-2 37. 8068+ 0.3124H - 0. 4112H? 117. 8796- 13. 93820+ 0. 80152Q2- 0. 01268(3
0 39. 2298+ 0. 7158H — 0. 45944H 2 283. 3248- 30. 96360+ 1. 32979Q2- 0. 01755Q3
2 39. 6817+ 1. 8224H — 0. 60418H > 492. 1055- 50. 1326Q+ 1. 86561(Q%~ 0. 02203Q*
4 38. 89652+ 3. 1012H - 0. 73718H 2 638. 2597- 63. 13760+ 2. 20158(Q2- 0. 02448(?3
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Tab.2 Calculation of daily operation of the No. 4 Huaian Pump Station by different algorithms

IGA

MAGA
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AGA DMGA TPGA TPGA
g PR AR T 85885 86285 86735 86154 86088 86 088 86 735 86 088 86 088 86 088
s 2 % ) — 0.47 0.99 0.31 0.24 0.24 0.99 0.24 0.24 0.24
”f PRSI R/ s 90 4 4 15 7 21 13 75 7 16
s — 3k —% A A A A A A= A—3 —3 —3
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TE/ kW) (17 E 21 (1 0752 70 kW) 21 % 24 (0 6451 TE/kW) .
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2
Fig.2 Comparison of different algorithms in the

term of efficiency and precision
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