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Optimization Planning of Small or Medium Pumping Stations along the Yangtze River Affected by Tides
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Abstract: An optimal operation model of small or medium pumping stations along the Yangtze River affected by tides was devel

oped on the basis of the objective function of least pow er consum ption expense of the pumping stations, the decision variable of

flow rate at each pumping station, and the constraint condition of pumped water quantity. T he model w as solved using the large

scale system of experimental optim ization method. The results show ed that under certain tidal and time of use pow er price corr

ditions, the start up mode of the pump station with nonadjust able working condition along the Yangtze River is mainly affected

by the time of use power price. In order to decrease the operational cost of pumping stations, the flow rate should be reduced

with high power price, and be increased with lower power price. The results can provide reference for the optimal management

and operation of pumping stations affected by tides.
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Table 1 Performance of pumping stations
Sk y 7L SiNEES el
o 0 R
8 HLALE S Imo J(miesh) (%)
1 & 900ZLB-100, 2.0 2.8 80.5
1 3k n= 485r/ min
’ 2. 2. . 1
(%i%:1%5) D= 850 mm, > 7 83
FUET)# 155 kW 3.0 2.6 85.6
1 & 32ZLB 125, 2.0 2.0 76.0
2l n= 580 r/ min,
(?ﬁ'j%2%) D= 700 mm, 2.5 1.9 79.0
BT 95 kW 3.0 1.8 82.0

o MKW Ak, % B P R R BN 4 2.0
m, B0 K 2.5 m, B0 4 3.0 m. .
2.2 K
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a IR F . AR BRI B 2%, AR 231 s An X194
3 AT EL.

b WK PLE BB FFHLE 200 K5 7K. MR H8 i
RIS Bt o, A B BEFAL ST 40 A1 5 LA ,B(2 5
HLd), C(1 54+ 2 SHL4) 3R K.
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LRI RIBE AL A 30 1) BUEE AL 25 1 B P AL &l v s A &
BN AR IR A, DR AR FH Bl R sk gt -5 45 B
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Table 2 Lo(3*) orthogonal table structure and calculated results
B e b2 s CRAE R
1 A(1E) A(1H) A(1 %) B4 0.43
2 A1) B(2%) B(2 %) - -
3 A(1%) C(1%5+2%) C(1%5+2%) 32.69 0. 58
4 B(2 5) A1) B(25) - -
5 B(2 %) B(2%)  C(1%+2%) 23.98 0.4l
6 B2 C(1%+2%) A0 24.62  0.46
7C(1%+2%) A1) C(1%+2%)  35.78  0.70
8 C(1%+2%) B2 A1) .77 0.5
9 C(1B+2%) C18+2%)  B(2%H 27.22 0.6l
K 0.51 0.57 0. 63
K> 0.44 0.47 0. 61
K3 0.61 0.55 0. 56
(3) Hi ko #fr
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A B 7K B BRI S B B /N FEHL 2R . 7T BLG H, 3
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2 BN FEAL, WK 2 S LA 5 = B B FEHL, TR R
AT G —1 SHIA + 2 SHLH.
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Table 3 The optimal start up mode and the minimum cost

! N . : PEAOKE /MK
B Bt N 0 0 T Jis
FHHLAL 2% 295 15+2% 24.1 0.4
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