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Blade safety check under over—head operation conditions of
ultra—low head pump stations

WANG Huijie', QIU Baoyun', SHENG Linhua®, LUO Mei’, LI Weihua®

(1. College of Electrical, Energy and Power Engineering, Yangzhou University, Yangzhou 225127, China;
2. Suzhou River Course Administration Office, Suzhou 215004, China )

Abstract: When the ultra—low head pump station is in the over—head operation condition, the proportion of head
increases greatly, and the long—term over—head operation may bring potential safety hazards. The pressure
distribution on pressure surface of axial flow pump blade was analyzed, the root of blade was considered as
dangerous section through theory analyzing and calculating, the stress calculation method was given in this paper,
which included three parts: axial hydraulic thrust of blade, centrifugal force at the connection between blade and
hub, resistance of blade. The front point of inlet edge at the root of blade was analyzed as the dangerous point, and
the stress of the point was calculated, the variation range of maximum stress was given. According to the maximum
working stress shall not exceed the allowable stress and the working safety factor of blade shall not be less than the
fatigue safety factor, the safety of dangerous point was checked. Taking four pump stations of Suzhou flood control
project as examples, the security was corrected for four types of blade, the results showed that the maximum working
stress of four types of blade were less than allowable stress.
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