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Research on the Influence of Pumped Storage Power Station
Operation on Hydrodynamic and Sediment Transport Characteristics

in a Curved River Channel-Type Lower Reservoir
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(1. State Key Laboratory of Water Resources Engineering and Management, Wuhan University, Wuhan 430072, China;
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430071, China)

Abstract: During the operation of pumped storage power stations, frequent water level fluctuations occur in
both upper and lower reservoirs, resulting in unsteady bidirectional flow characteristics near the intake/outlet
structures. A planar two-dimensional nested three-dimensional unsteady hydrodynamic mathematical model was
employed to investigate the hydrodynamic behavior and sediment transport characteristics in a curved river

channel-type lower reservoir during pumping and discharging processes. The results indicate that during water
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discharge, flow diverges radially from the intake/outlet structures with decreasing flow velocity near these
structures as the reservoir level rises, while sediment-carrying capacity remained higher on the downstream side.
During pumping operations, flow converges toward the intake/outlet structures forming reverse flow
downstream, with increasing flow velocity near these structures as the reservoir level drops, accompanied by
greater sediment transport capacity on the upstream side. The location of intake/outlet structures at the concave
bank of the bend apex was found to disrupt the development of bend circulation, reducing its relative intensity.
Compared with natural bend circulation without pumping operations, the discharge process reduced circulation
range while generating smaller-scale circulation near the convex bank point bar. No significant circulation was
observed at the bend apex during pumping operations. This study supports predicting hydraulic patterns and
sediment dynamics near water structures, optimizing designs and management strategies to ensure operational
safety.

Key words: hydraulic engineering; pumped storage power station; numerical simulation; inlet and outlet;

hydraulic transport characteristics
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Fig.1 Scope of two-dimensional and three dimensional computations and grid division
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Fig.2 The flow regime of 2D model during pumping and generating process
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Fig.8 The sediment transport capacity near the inlet/outlet area during pumping and generating process
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