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Safety analysis of flood discharge structures of the control cascade reservoir under extreme

operating condition

GUO Xinlei', ZHOU Xingbo’, XIA Qingfu', FU hui', LI Shaojin’
(1. State Key Laboratory of Simulation and Regulation of Water Cycle in River Basin,
China Institute of Water Resources and Hydropower Research, Beijing 100038, China;
2. China Renewable Energy Engineering Institute, Betjing 100120, China;
3. State Key Laboratory of Geomechanics and Geotechnical Engineering , Institute of Rock and Soil Mechanics,

Chinese Academy of Sciences, Wuhan 430071, China)

Abstract: The risk of the whole cascade reservoirs of the earth rockfill dams under extreme operating con-
dition is rely on the security of the control cascade reservoir. Such earth rockfill dam with extra height is
classified into Class | and Class [I dam based on the existing Chinese dam classification systems recently,
but which one should design the unusual discharge facilities to reduce the risk level of the dams during
the extreme operating condition is blank. Based on the theoretical framework of single DB-IWHR model, a
cascade dam break flood simulation software was firstly established. Considering the extreme operating condi-
tion (super standard flood combine with discharge gate failure caused by earthquake)and the discharge ca-
pacity, the paper simulated the dam break discharge, flood routing and water level of the control cascade
reservoir to evaluate the safety of the whole cascade dams. The simulated results show that, for the layout
‘Class I dam—earth rockfill dams-Class I *, the unusual discharge facility should be considered in the de-
sign of the up Class I dam. For the layout ‘Class Il dam-earth rockfill dams—Class [ dam’, by adding un-
usual discharge facility or improve the discharge capacity for the Class I dam, it can lower the water level
of the reservoir obviously after the break of the up Class I dam which vacate larger storage capacity to
deal with this break discharge. This analysis and discharge capacity improvement method not only can be
used as an important tool to evaluate cascade dams risk under extreme operating condition, but also pro-
vide supports for the design criteria of the unusual discharge structures for extra height dam.

Keywords: cascade reservoirs; control cascade reservoir; discharge structure; cascade dam break; super

standard flood
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