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Abstract: There are hitherto few studies on water hammer protection for long distance cross-sea
water supply projects. Because it is difficult to install water hammer protection measures in cross-sea
pipelines, the protection measures are mainly installed in the pipelines on land with limited
implementation area, which also increases the difficulty to carry out water hammer protection. The water
consumption of a coastal enterprise is 20X10* m’/d. The water is supplied to the enterprise from a
reservoir through a lifting pump station. The pipeline is laid by single D1 600 mm steel pipe with a total
length of about 36.5 km, of which approximately 24.8 km is buried on the seabed. The characteristics of
the layout of the “concave” long distance cross-sea pipeline were analyzed via Bentley Hammer software,
as well as the water hammer wave transmission under the water hammer condition caused by the pump
stop, and the effects of combined measures such as two-stage valve closing, setting of one-way surge tower
and air valve on the protection of water hammer were investigated. In response to the characteristics of

high negative pressure and low water head line in the land section of the “concave” shaped pipeline
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model after crossing the sea, measures were proposed to deepen the burial depth of the pipeline in this

section and slow down the slope of the pipeline, and economic and technological comparisons were

conducted.
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Fig.2 Pressure envelope of stop pump water hammer (no

protection)
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Fig.3 Pressure envelope of stop pump water hammer

(air valve protection)
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Fig.4 Pressure envelope of stop pump water hammer

(one-way surge tower protection)
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Fig.5 Pressure envelope of stop pump water hammer

(increase the burial depth of pipelines)
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Tab.2 Comparison of water hammer protection scheme for DE section
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