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Abstract Sustainable growth of hydroelectric power plants is expected in consideration of climate
change and energy security. However, hydroelectric power plants always have a risk of water hammer
damage, and safety assurance is very important. The water hammer phenomenon commonly occurs
during operations such as rapid opening and closing of the valves and pump/turbine shutdown in pipe
systems, which is more common in cases of emergency shutdown. In this study, a computational
numerical model was developed using the MOC-FDM scheme to reflect the mechanism of water hammer
occurrence. The proposed model was implemented in boundary conditions such as reservoir, pipeline,
valve, and pump/turbine conditions and then applied to simulate hypothetical case studies. The analysis
results of the model were verified using the analysis results at the main points of the pipe systems. The
model produced reasonably good performance and was validated by comparison with the results of the
SIMSEN package model. The model could be used as an efficient tool for the safety assessment of
hydroelectric power plants based on accurate prediction of transient behavior in the operation of

hydropower facilities.
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Fig. 1. Water hammer mechanism in single pipe system
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