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Efficiency optimization control for

water-supply pumping stations driven by frequency converter
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Abstract: To remedy the defects of the flow difference model proposed by Cohen G. ,an improved model is presented on
flow difference minimization which satisfies the parallel characteristics of pumping stations. The simplified constraints are pro-
posed to solve the solution complexity of precise constraints-of high-efficiency operational areas to reduce the solution time great-
ly and maintain the precision. The 0-1 enumeration and Wolfe reduced gradient method was used to solve the model . It can obtain
the satisfying control strategy. A lot of experimental results illuminated the validity of the optimization model. Some research
fruits have been applied to real engineering with good performance.
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Fig. 1 High efficiency region of adjusting speed pump
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A2 SARFMBBEEBAZESLE (n =2,n =5)
Table 2 Characteristic parameters of pumps (m = 2,n = 5)

. hEBR EEEAN A R

IS VR .
Hy;/m S/ em™> Qi i/1°57" Qurax /1057

1* 14sh - 13 58. 1566 0.12733x 1073 180 440

2% 24sh - 13 67.4391 0.02724 x 107 500 1100

3* 14sh - 13 58.1566 0.12733x 10~3 180 440

4* 24sh - 13 67.4391 0.02724 x 1073 500 1100

s5* 24sh- 13 67.4391 0.02724x 10°? 500 1100

A3 HAZHERRAENE MALZHRERAER L EBRER
Table 3 Simulation results for model with precise constraints and simplified constraints

e Sk Wo B X R AR
Ho/m Q1+ s™! w ky ky BRIl B /s
1 32 400 10000  0.858912 8§.21x10°7  2.39
2 4 700 01000 0.894427 1.84x 107" 2.72
3 34.5 1500 11000 0.993184 0.989621 2.13x10"%2  4.19
4 35 1300 11000 0.907740  0,952893  3.29x 10772 4.25
5 35.5 2500 10110  0.981011 1.18x 107" 4.69
6 36 2300 10110  0.966054 3.30x 107" 4.64
7 36.5 3000 01011 0.919654 5.02x10-"  4.08
8 37 3200 11011 0.929426  0.885381 8.20x10°'"  6.40
9 37.5 3700 11111 0913620 0.942036 5.28x10""  6.37
10 38 3800 11111 0.972669  0.966176  2.98x10°°  6.28
SERRACETE] /s 4.601 3.571
. &Kk LR AR AL R
H./m Q1 -s7" w k ky BirREE  aflE /s

1 32 400 10000  0.858912 5.82x10"2  3.70
2 34 700 01000 0.894427 7.84x10°"  3.42
3 34.5 1500 11000 0.993184 0.989621 5.13x10°2 3.9
4 35 1300 11000 0.905996  0.953512  3.22x 10"  3.86
5 35.5 2500 11010 0.989100 0.971300 3.86x10""  3.03
6 36 2300 11010 0.961982  0.909204 4.53x10°"  3.09
7 36.5 3000 01011 0.919653 3.66x10°""  3.81
8 37 3200 11011  0.920423  0.885381 8.79x10"'? 3.76
9 37.5 3700 11111 0905333 0.946688 1.29x10°"  3.53
10 38 3800 11111 0972671 0.966175 1.9x10°'° 3.5
B AaTE s 4.601 3.571
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