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Tablel Time period division and peak-valley e ectricity price of
each time period

I Bt N Bkl 43 I B HLA/ (L kW hT)
1 17:00—19:00 2 0.978
2 19:00—21:00 2 0.978
3 21:00—23:00 2 0.587
4 23:00—03:00 4 0.276
5 03:00—07:00 4 0.276
6 07::00—09:00 2 0.978
7 09:00—11:00 2 0.978
8 11:00—14:00 3 0.587
9 14:00—17:00 3 0.587
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Fig.1 Trend curve of frequency converter efficiency
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Fig.3 Cost saving of variable speed operation with VFD
compared with that of fixed blade angle and constant speed
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Optimization on variable speed operation with VFD for
No.3 Huaiyin pumping station based on decomposition-dynamic
programming aggr egation method

Gong Yi', Cheng Jilin**, Zhang Rentian?, Zhang Lihua*
(1. College of Hydraulic Science and Engineering, Yangzhou University, Yangzhou 225009, China;
2. Jiangsu Surveying and Design Ingtitute of Water Resources Co., Ltd., Yangzhou 225009, China)

Abstract: The mathematical model of optimal daily operation with variable speed for multiple pump units in single pumping
station was constructed by taking the minimal daily electric cost as abjective function. Considering the efficiency of variable
frequency drive (VFD) varied with the unit rotational speed, the decomposition-dynamic programming aggregation method
was applied to solve the model above. Taking minimal daily electric cost as objective function, the water quantity pumped by
units as coordinated variable, this model was decomposed into several sub-models of daily optimal operation with variable
speed for single pump unit. The constructed aggregation model took water quantity pumped by each pump unit as decision
variable, the discrete values of water quantity pumped by pumping station as state variable. Both sub-model and aggregation
model were solved by means of dynamic programming method. The decomposition-dynamic programming aggregation
method could solve the optimal variable speed operation issues for multiple pump units with different types or the units of the
same type with performance differences in single pumping station. Through the study on the operation of No.3 Huaiyin
Pumping Station which is the third stage pumping station of South-to-North Water Diversion Project in China, a series of
optimization results were obtained.

Key words: pumps, optimization, decomposition, aggregation, multiple pump units, large scale systems, dynamic
programming, variable speed operation with VFD



