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Firstclass Optimization Operation of
Distributed @ Complex  Multi-source Raw
Water System

TAO Tao, XIA Yu, XIN Kunlun, LIU Suiging
( Cdlege of Environmental Science and Engineering, T angji
University, Shanghai 200092, (hina)

Abstract: Because of large rainfall and rainwater harvesting
area of Zhuhai in flood season, a reasonable distribution of the
reservoir water supply and an effective use of rainfall are key
in raw water system operation. Aacording to the mexistence of
the river and reservoirs, and the connectivity of reservoirs in
distributed complex multisource raw water system, a
mathematical model, which aims to minimize energy
consumption for water pumping stations and diminish water
level difference between reservoir operation level and control
level, was built and solved by the genetic algorithm. The
results show that with the optimized scheduling scheme, the
adual scheduling results are realized, and the energy

consumption deaeases.
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Fig.1 Genetic algorithm process
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Fig.2 Raw water system of main city in Zhuhai
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1
Tab.1 Program input data
/ / /(m®* h™ 1)
(m3 < h-1) (m3s h-1) 1 2 3 /m /m /m
2009 6 18 2 848.7 15633.8 2913.2 2913.2 2908.2 17. 06 19.70 18. 35
2009 6 19 2 626.2 15414.6 3016.4 3016.4 2 888.0 17. 05 19. 80 18. 45
2009 6 20 2 637.8 15303.1 3 040.5 3 040.5 2933.7 17. 04 19. 88 18. 50
2009 6 21 2 800. 0 15 288.3 3010.8 3 010.8 2932.0 17.03 19. 84 18.53
2009 6 22 2 645.4 15297.9 3 089.7 3 089.7 3020.5 17.01 19. 87 18.55
2009 6 23 2 639.7 15387.1 3051.7 3051.7 2905.4 16.99 19.72 17.87
2009 6 24 2717.5 15093.7 3046.3 3046.3 2930.5 16.99 19.72 18.49
2009 6 25 16.61 19. 80 18.53
2 1 2 2
, 2.
5 3~ 4.
Tab. 2 Control level of reservoirs input >
/m /m /m
2009 6 18 17.05 19. 80 18. 45 .
2009 6 19 17. 04 19. 88 18.50 ’
2009 6 20 17.03 19. 84 18.53 5
2009 6 21 17.01 19. 87 18.55
2
2009 6 22 16. 99 19.72 17. 87
2009 6 23 16. 99 19.72 18. 49 ?
2009 6 24 16.61 19. 80 18.53
3
Tab.3 Comparison of reservoirs operation results
( ) ( ) ( ) ( ) ( ) ( )
/m ! % /m / % /m / %
2000 6 18 17.05 (17.01) 0. 04 (0. 23) 19. 80 (19. 80) 0(0) 18. 45 (18. 45) 0(0)
2000 6 19 17.04 (17.01) 0.03 (0. 18) 19. 88 (19. 88) 0(0) 18.50 (18. 50) 0(0)
2009 6 20 17.03 (17.01) 0.02 (0. 12) 19. 84 (19. 84) 0(0) 18. 53 (18.53) 0(0)
2009 6 21 17.01 (17.01) 0(0) 19. 87 (19. 87) 0(0) 18.55 (18.55) 0(0)
2009 6 22 16.99 (17.01) - 0.02(- 0.18)  19.72(19.72) 0(0) 17.87 (17.87) 0(0)
2000 6 23 16.99 (17.01) - 0.02(- 0.18)  19.72(19.72) 0(0) 18. 49 (18.49) 0(0)
2000 6 24 16.61 (17.01) - 0.4(- 2.3) 19. 80 (19. 80) 0(0) 18. 45 (18. 45) 0(0)
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, 3 Kwh, 4.71%.
’ 4
Tab.4 Pumping station running results
2000 6 18 2009 6 24 ; ;
(mS.hfl) (m3.h71)
)
5 4 200 6 18 15037.2 11 088.0
’ 200 6 19 15 004. 8 10 713.6
’ 200 6 20 14 050. 8 10 666. 8
’ 200 6 21 14493.6 10 544. 4
( , 200 6 22 13939.2 4 003.2
), 200 6 23 14 720. 4 15 091.2
, 3197. 6 200 6 24 14 623.2 10 875.6
5
Tab. 5 Analysis of energy consumption of pump stations
/Kwh /Kwh /Kwh /Kwh /Kwh /Kwh
2009 6 18 45 926.7 23316.9 69 243.6 42 260. 5 25 360.5 67 621.0
2009 6 19 45 786.2 23503.5 69 289.7 42 169.5 24 504. 1 66 673.6
2009 6 20 45 767. 4 23407.4 69 174.8 39488. 4 24 397. 1 63 885.5
2009 6 21 45 728.6 23 467.4 69 196.0 40732. 8 24 117.2 64 850.0
2009 6 22 45 391.3 4915.7 50 307.0 39174.7 9156.1 48 330. 8
2009 6 23 45 490. 0 29 864. 4 75 354. 4 41370.2 34516.6 75 886. 8
2009 6 24 45 740. 4 27 296. 6 73 037.0 41097.0 24 874.7 65 971.7
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Fig. 4 Comparison of energy consumption

of pump stations
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