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Water Hammer Protection during Pump Shutdown in Long-distance
Dual-source Water Supply Projects
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Abstract: Water hammer resulting from pump shutdown in long-distance water supply projects
poses a significant threat to project safety. In multi-pumping station systems, the occurrence of pump
stoppages across different stations introduces additional complexity in the design and implementation of
effective protective measures. Based on the fundamental principles of pressurized transient flow and in
conjunction with practical engineering applications, the transition processes of various pumping stations
during pump shutdown were simulated. A method involving the installation of a flow regulating valve along
the main pipeline was proposed. In the event of a power failure at the pumping station, the pipeline system
could be divided into multiple isolated closed systems through coordinated valve operations, thereby
providing effective protection. The efficacy of this water hammer mitigation approach was subsequently
validated. Isolating the water supply pipeline into an independent closed system through a properly
designed closure strategy for the middle regulating valve reduced the scale of water hammer protection
measures. Furthermore, the impact of power failure at a single pumping station on the overall system could

also be effectively minimized.
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Fig.1 Schematic diagram of water supply system
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Fig.2 Schematic diagram of pipeline profile in water
supply system
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Fig.4 Schematic diagram of one-way surge tank
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Fig.5 Pressure envelope lines of double pumping station

power failure without protection
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Fig.6 Pressure envelope lines of air tank and one-way

surge tank joint protection
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Fig.7 Pressure envelope lines of the second pumping

32 40

station power failure combined protection
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Fig.8 Pressure envelope lines of the first pumping station

power failure combined protection
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Fig.9 Change process line of water level in one-way surge

tank
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