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Dual Coding Hybrid Genetic Algorithm for Optimal Schedule of
Pumping Stations in Multi-Sources Water Injection System
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Abstract A mathematical model for the optimal schedule of water injection pumping
stations is established, in which the minimum electric power consumption is taken as the
objective function, and the restrictions to the displacement and pressure are taken as con-
straint conditions. In the genetic algorithm dual coding is adopted, the fitness function is
adjusted, and random parent-number fitness-weighted cross and many mutation methods are
adopted. The simulated annealing algorithm is combined to give the method of determining
initial temperature, thus the hybrid genetic algorithm is formed. It can improve the speed
of convergence and avoid premature convergence. A processing method of displacement is
proposed, so the displacement restrictions are satisfied and the number of infeasible solutions

is reduced. Example shows that the algorithm is efficient.
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— AR i, RIFTER R P REVLERE D RAW j, i M STFENT AU HE
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REGE]T W]

1 ARAL R BERT IS 45 R AR

Table 1  Results of before and after optimal schedule

BT (3] Jr L ILAL AR FIOTEMA G R
BERS R /) BERES R w'/d) BEES R /4

EKMEmS FTHES

1 1 1 6594 1 6785 1 7825
2 1,2 2 6918 TG ¥

3 1 1 8043 1 7950 1 7659
4 1,2 2 7636 2 7843 2 8210
5 1,2 2 7684 1 7562 1,2 7903,9285
6 1 ¥ 1 6502 ¥

7 1,2 1 7992 ¥ ¥

8 1 ¥ 1 7980 1 8188
9 1,2 1 7268 1 7874 ¥

10 1,2 1 8115 7 2 9680
11 1,2 1 7890 1 6975 7

12 1,2 1 7280 2 8012 2 8125
13 1,2 P 1 7937 1 8545
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ARG EEK R LRI, TE T % R A P AR AR EEA L, @O0 T ZUIEK
ARG RAC T BE XA ALY, R S 25510 oR ROR R H e o9 o A R AR AL . 5K A
R A AETERIT R, BRAF R IRIE BT R T W E S, & R B HAT T 4L
i, DR A E R T R AR XTI RE, BCRE O S SR AR S R VR RE A8 1 DRI 22 R A,
MNT AR %L B A — RE B9 H 38 R AT R A R il i IR . R TR
HERH LTI, KRR T ANFATRRI ™ 42, R T Sk m e rhe.
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