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Stability analysis of long-distance water diversion-type
hydropower station with parallel surge chambers

ZHOU Jianxu, SHAO Weihong, HUANG Xiaotong, ZHU Fei
(College of Water Conservancy and Hydropower Engineering , Hohai University, Nanjing 210098 , China)

Abstract: To guarantee stable operation and power quality in the turbine units of a hydropower station, an exact
mathematical model was built for a long-distance water diversion-type hydropower station with parallel surge
chambers. The dynamic characteristics of the hydro-mechanical system were comprehensively simulated, and
stability analysis of small fluctuations in the system was conducted. Based on the rigid model and elastic model for
the pipe flow, analysis models were established to describe the dynamic characteristics of the hydro-mechanical
system. Combined with numerical analysis of both frequency and the time domain, the effects of different layouts of
the water diversion system and elastic models with different orders for the pipe flow on the system’ s stability
analysis were investigated. An example shows that, instead of the commonly used rigid model, which has
application limitations, a three-order or higher-order elastic model should be used for the pipe flow at the long-
distance water diversion-type hydropower station to fully demonstrate the system’ s vibration characteristics and

stability performance.
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Fig. 2 Layout of long-distance water diversion-type

hydropower station with parallel surge chambers
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Fig. 3 Dynamic curves of main parameters in small fluctuation transition process
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Table 1 Analysis of eigenvalues calculated by models with different orders for water flow in main tunnel
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