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Abstract: Aiming at the problems of reservoir optimization water supply dispatching,an improved co-evo-
lutionary genetic algorithm is described. For high-dimensional and complex cascade reservoirs, the tradi-
tional optimization algorithms are difficult to deal with multi-constraint condition ,a long computing time |
falling into local optimal solution easily and other defects, a corresponding penalty factor of the evaluation
mechanism is established. Two evolution subpopulations are formed, and at the meantime, the improved
genetic algorithm is applied to operate the various subpopulations. It is applied to six reservoirs to opti-
mize water supply dispatching in the lower reaches of the Luan-he river. The results from the real example
calculation indicate that when this algorithm is used to solve the problem of the optimization dispatching of
reservoir water supply, the results are reliable and rational with high calculation efficiency.
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Fig.2 The water relation among reservoirs in Luan River basin
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Tab.1 Main characteristic parameters of six reservoirs in Luan River basin
KPS TR W%ﬁi iﬁij‘?ii SRR CRER UKL SLFER EROKAL IEFERE BN TERZES
Kpr/m  Rp/m /(fw') /(m')  /m o /(fEw')  /m /(fEw’)  /m /(L m')
W R LK E 227 224.5 29.3 19.5 180 3.31 222 22.81 216 19.5
KEIT/KEE 1337 133 4.73 2.07 122 1.13 133 3.2 133 3.2
FHKE 2772 25.62  15.59 3.85 15 0.36 21.16 4.21 19.87 2.98
ER K EE 72.9 68.8 2.04 0.65 53 0.008 66.5 0.67 64 0.43
BT 7K R 43.4 40.3 5.15 0.68 28 0.05 34 0.74 34 0.74
AR KE  144.32 143.4 8.59 7.09 104 0.51 143 7.6 143 7.6
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Tab.2 The annual average result of reservoirs optimal water supply operation used co-evolutionary genetic algorithm
TR BET 7K 4 I FE 7K B 17K e W SR UK R IRTT K
fk/ (2 m*)  fok/ (2 m*)  frk/(f2 m) k(2 m?) k(2 m?)
W poot g gt g et O P e poene pocr goann g g
iy HIA 2 a6 AV PN A JE £ £ 19 AR AR 7S NI AH IR
A Tk AW Dl AW Tk Tl gaolr s Dl Al Dl fallk
AR Rk K RK S RDK HK AR Rk MK RK RDK RDK
AR K
1 0.45 0.21 0.25 0.07 0.01 0.09 0.08 0.05 0 0.01 0.16 0.14 0.31 0
2 0.45 0.18 0.25 0.09 0.12 0.11 0.08 0.09 0 0.11 0.16 0.12 0.12 0
3 0.45 0.14 0.25 0.11 0.11 0.08 0.08 0.09 0.68 0.01 0.16 0.02 0.07 0.56
4 0.45 0.12 0.25 0.12 0.02 0.09 0.08 0.09 0.66 0.01 0.16 0.01 0.07 0.51
5 0.13 0.12 0.05 0.11 0.01 0.08 0.08 0.09 0.61 0.32 0.49 0.21 0.17 0.42
6 0.13 0.11 0.10 0.05 0.04 0.07 0.08 0.05 0.44 0.32 0.49 0.15 0.22 0.65
7 0.12 0.12 0.08 0.03 0.03 0.06 0.08 0.05 0.37 0.33 0.49 0.14 0.23 0.58
8§ 0.12 0.13 0.07 0.04 0.02 0.07 0.08 0.05 0.41 0.33 0.49 0.16 0.35 0.51
9 0.08 0.07 0.08 0.02 0.02 0.08 0.08 0.05 0.42 0.37 0.49 0.23 0.35 0.41
10 0.02 0.06 0.17 0.03 0.04 0.12 0.08 0.09 0 0.43  0.49 0.11 0.17 0
11 0.30 0.05 0.25 0.14 0.11 0.09 0.08 0.09 0 0.15 0.49 0.12 0.16 0
12 0.11 0.06 0.25 0.08 0.01 0.11 0.08 0.09 0 0.34 0.49 0.11 0.18 0
#3  AFTTEIAL
Tab.3 The results with different methods
i — Bk (2 m*) : - K/ (¢ m”) : HHETHLE s
ERG Tk A LR ol A
CGA 10. 61 11.15 7.23 0 2.19 3.15 93
GA 10.61 11.01 7.15 0 2.33 3.23 108
[N =RES 9.87 11.23 6.72 0.74 2.11 3.66 -
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Fig.3 Variations of storage capacity of Panjiakou reservoir

—— GA
—— CGA

BOK (L)

1 Il L L 1 1 L L

0 10 20 30 40 50 60 70 80] 90‘100l
HEALAREL
K4 2K IXHUK R RE 22 1L
Fig.4 Water deficiencies variations with evolution genration
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