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First-class
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Optimization  Operation  of

Complex  Multi-source  Raw
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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. According to the coexistence of
the river and reservoirs, and the connectivity of reservoirs in
distributed complex multi-source 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
actual scheduling results are realized, and the energy

consumption decreases.
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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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Tab.1 Program input data

FMFEKE/  #ALRKE/ UK/ (m® « h™ D) Keil Bk Al
A (m?+h™ 1) (m3 «h™1) W W W KA/ m fi7/m KAz /m
W1 W72 W73 AL o ZNA

2009 4E 6 ] 18 H 2 848.7 15 633.8 2913.2 2913.2 2908.2 17.06 19.70 18.35
2009456 ;1 19 H 2626.2 15 414.6 3016.4 3016.4 2 888.0 17.05 19.80 18.45
2009 4£ 6 F 20 H 2637.8 15 303.1 3040.5 3040.5 2933.7 17.04 19.88 18.50
200946 A 21 H 2800.0 15 288.3 3010.8 3010.8 2932.0 17.03 19.84 18.53
2009426 A 22 H 2 645.4 15 297.9 3089.7 3089.7 3020.5 17.01 19.87 18.55
2009 4E 6 H 23 H 2639.7 15 387.1 3051.7 3051.7 2905.4 16.99 19.72 17.87
2009 4E 6 H 24 H 2717.5 15 093.7 3046.3 3046.3 2930.5 16.99 19.72 18.49
20094 6 H 25 H 16.61 19.80 18.53
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Tab.2 Control level of reservoirs input

AT 1 AR 2 1 i AR A 4 19 AR 1 ml
PASK A Hh /K 5 H ORIt 7K 26 A AR 1T304
K EEALIZ T R WA 3~4.

NOREESAT 4 R a7 L ok i — e i
JEER TR REAR eyt %ok R e A P28 AT AL R K 2 18 Ko7

H KBElgd mabreEml ATl ~
) AKf/m  ORAE/m ARAE/m AT H ] 38 2 Ak VA B T SR B AT AR 7K 7K
2009 4E 6 [ 18 H 17.05 19.80 18.45 . — ” N N -
Vi HAL 425 46l ; A v 3 A }[‘] P 7N
peTeREn e s G b UK A 2 0
2009 4F 6 H 20 [ 17.03 19. 84 18.53 P22 » B 32 2 gl 1 KB Ll 7K 3 A 8 Rl O o 2 A
2009046 A2LH 1701 1957 1855 FEL K 5 S FLZE 38 B 2388 3 9145 Btk
200946 H 22 H 16.99 19.72 17.87 N N " =
eyl e 1om 1o IR R o B A K 1L K P K i A
2009 4 6 [ 24 [ 16.61 19.80 18.53 SRR B RYAERS BE b PT REAFAE AR 2% . R L S 2L
x3 KEITITHERITLE
Tab.3 Comparison of reservoirs operation results
KLk B K AR 7K P
F 5l GEAT) Y3 GHIXD) Pl GEAT) Yokt GHIXD) hl GEAT) 2 56 GRIX)
J5 KAz /m W/ % J5 KAz /m B2/ % Ja KA/ m W/ %
20094E6 18 H  17.05 (17.01) 0.04 (0.23) 19.80 (19.80) 0 (0 18.45 (18.45) 0 (0)
200946 19 H  17.04 (17.0D) 0.03 (0.18) 19.88 (19.88) 0 (O 18.50 (18.50) 0 (0)
200946 H 20 H 17.03 (17.0D) 0.02 (0.12) 19.84 (19.84) 0 18.53 (18.53) 0
200946 H 21 H 17.01 (17.0D) 0 (0) 19.87 (19.87) 0 18.55 (18.55) 0 (0
200946 H 22 H 16.99 (17.0D) -0.02 (-0.18) 19.72 (19.72) 0 17.87 (17.87) 0
2009 4£ 6 H 23 H 16.99 (17.01) -0.02 (-0.18) 19.72 (19.72) 0 (0) 18.49 (18.49) 0 (0)
2009 4E£6 H 24 H 16.61 (17.01) -0.4(-2.3) 19.80 (19.80) 0 (0) 18.45 (18.45) 0 (0)
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Tab.5 Analysis of energy consumption of pump stations

H 3] =N P S R bR I Biaty YEiEtT FuhistT R
¢ HL#E/Kwh HL#E/Kwh H1#E/Kwh HL#E/Kwh HL#E/Kwh L #E/Kwh
2009 46 H 18 H 45 926.7 23 316.9 69 243.6 42 260.5 25 360.5 67 621.0
2009 46 H 19 H 45 786.2 23 503.5 69 289.7 42 169.5 24 504.1 66 673.6
200946 H 20 H 45 767.4 23 407.4 69 174.8 39 488.4 24 397.1 63 885.5
20094E6 H 21 H 45 728.6 23 467.4 69 196.0 40 732.8 24 117.2 64 850.0
200946 A 22 H 45 391.3 4915.7 50 307.0 39 174.7 9156.1 48 330.8
2009 4E 6 H 23 H 45 490.0 29 864.4 75 354.4 41 370.2 34 516.6 75 886.8
2009 4E 6 H 24 H 45 740.4 27 296.6 73 037.0 41 097.0 24 874.7 65 971.7
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