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Optimal operation of water-supply pumping station by chaos

Yan Bipeng, Cheng Li
( College of Environment Science and Engineering, Yangzhou University, Yangzhou, Jiangsu 225009, China)

Abstract; Aimed at the minimal energy consumption,

pump unit commitment and adjusting-speed

selected as variables, and pumping flow and speed-adjusting range as constraint condition, the optimal

mathematical model for mixed pumping stations was established. Used the method of chaos and Matlab,

the optimization program was given. The method of penalty function and scale transformation were used in

equality constraints and inequality constraints, respectively. Operation date of a pumping stations was al-

so studied, showing that 3.67% energy could be saved comparing with its actual energy consumed in the

same day. The new method is simple and easy to implement, with high accuracy and reliability,so it is

an effective way for solving the optimization problem in mixed pumping station.
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Tab.1 Performance parameter of pump unit

Y5 OKREY H-Q MR P-QM& iR REME  no/(+/min) Po/kW
1 28SA-10A  72.22-1.53x107°Q* 913.2 +0.06Q & 980 1227
2 285A-10A 72.22-1.53x107%Q? 913.2 +0.06Q & 980 1227
3 24SA-10B  71.55-1.27 x107°Q* 343.1 +0.040 & 980 545
4 325A-10A  93.14-4.83x107¢Q? 908.1 +0.10Q B 742 1405
5 32SA-10A  93.14-4.83x10 %0 908.1 +0.10Q 2 742 1 405

FEXHEHEFTH S , 0 € LA R R AL,
AW E A H 0. 75 np ~ 1. 00 ny , ARG H
il Matlab 4 i ¢ £2 FF #E 47 D016, 18 B ML AL 47 1
#:K,=(0,0,1,685,690] ,B0173,4,5 5§,4,5 5
HLLH e 7 53 51 F 685,690 r/min. , Joif 0 & 20
2k 2707.25 kW.

A LRI EHA TR S — KRB TR0 AT
I E, 5 5 BB, BRI (0 ~5 ) (R Rl (5
~8 ), FHUE(8 ~ 17 W), ML R (17 ~ 20 A) (4
i1 (20 ~24 &) , DA% B 249436 K 8 A0 1 4R
A AR TT B IR FETh B 2 ARV 34 T
$3.67% kKA.

4 & ®

THRBKRE B TR BRENBATE, AT
R, B, & EX LA ST IR E, 5
BEA WE KR A BRI B RS, EB T
PSR BiE B AR A K R S B 5% . A BT
KM AN HER G R LFBITITHE
b MBCFRR AL RIS T AT T
AR, BA —E L ANE, AL P2
BE T VMR B X B AR ek B .

%% 3Lk ( References)

(1] %1 & FWHEFETIM]. LR KM iR,
1995.
[2] BEE HKENAZERSHT(M]. LR +EH

BH T AR, 2002.

[3] XA KTHR.EEK BARKERZHTHREN

B[] . HEREDLA, 2006, 24(6) : 20 ~23.
Liu Jiachun, Zhang Zixian,Zhang Mufei . Determination
of economical operation program at draining pump station
(3]. Drainage and Irigation Machinery, 2006, 24
(6): 20 —23. (in Chinese)

(4] FHEH B K & —FHHNRERENHKL

BHI]ALFKREER: BABEI,2006,20(1) :
37 -41.
Zhang Tingfang, Yao Hongxing, Geng Xia . Optimal con-
trol for new chaotic system[J]. Journal of Jiangsu Uni-
versity ; Natural Science Edition,2006,20(1) .37 -41.
(in Chinese)

[ 5] Dalamagas T,Cheng T, Winkel K J, et al. Amethodolo-
gy for clustering XML documents by structure[ J]. Infor-
mation Systems, 2006, 31(3) . 187 -228.

[6] HuBG,Kim G, Raymond G G. New methodology for
analytical and optimal design of fuzzy PID controllers
[J]. IEEE Transactions on Fuzzy Systems, 1999,7(5):
521 -539.

[7] Moreia] C,Lipo T A, Blasko V . Simple efficiency
maximizer for an adjustable frequency induction motor
drive[ J]. IEEE Transactions on Industry Applications,
1991,27(5) :940 - 945.

[8] HeQ,Wang L, Liu B. Parameter estimation for chaotic
systems by particle swarm optimization [ J]. Chaos,
Solitons and Fractals, 2007, 34(2) : 654 —661.

(FHiE%E TEH)



