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Innovation and development of key technologies for
hydraulic design of large-scale pump system with low head

LIU Jun', SHI Wei', XU Lei®, LU Linguang®

(1. The Eastern Route of South-to-North Water Diversion, Jiangsu Water Resource Co. , Lid. ,
Nanjing 210029, China; 2. Yangzhou University , Yangzhou 225009, China)

Abstract ;: The construction level of low head pump station in China has experienced a development process from low
to high, especially the construction of the first phase of the Eastern Route of the South-to-North Water Transfer Pro-
ject, which has made great progress in promoting key technologies of low head pump station. In order to further
meet the needs of large-scale low head pump station of the second phase of the Eastern Route of the South-to-North
Water Transfer Project, key hydraulic design techniques of the low head pump unit of the first phase of the Eastern
Route of the South-to-North Water Transfer Project were systematically summarized and refined. The results showed
that the water pump model of the South-to-North Water Transfer Project and the simultaneous testing of pump units
had made important contributions to ensure the hydraulic design quality of low head pump units in China. The new
method of pump selection for large low head pump unit could ensure that the design head condition of low head

pump station located in efficient operation zone and the highest head condition located in stable operation zone. The
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hierarchical optimization hydraulic design method could effectively complete the flow channel optimization hydraulic

design of low head pump unit. Elbow inlet and siphon outlet were preferred for vertical low head pump devices. For

ultra-low head pump station, it§ advisable to apply pre-shaft tubular pump device, which could meet requirements

of stable structure and excellent hydraulic performance. In order to realize the overall optimization design of pump

station, collaborative optimization design method between hydraulic design of pump unit, hydraulic design and

structural design of pump house should be adopted.

Key words:large — scale pump station; low head pump system; hydraulic design; key technology; innovation and

development
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