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Fig.1 Process of shoal group entrance discharge and shoal tail water level during daily regulation of

Xiangjiaba hydropower station
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Fig.2  Monks Rock shoal group and channel regulation scheme
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Fig.4 Velocity distribution of channel centerline for some discharges in the station daily regulation’s

recommended scheme
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Tab.1 Comparison between the length and slope of large velocity in channel recommended regulation scheme under the condition of

daily regulation with steady flow
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Fig. 5 Mapibao shoal’s slope and channel centerline velocity changing with time
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Fig. 6 The remote-control self-propelled model ship Fig.7 Water level and flow control process of unsteady flow
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Fig.8 Variations of the ship sailing up and down parameters before and after

regulation in Mapibao and Monk Rock shoals
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Tab.3 The range of the extreme drift angle and helm angle under steady and unsteady flow conditions
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Influence of unsteady flow of hydropower station’s daily
regulation on channel regulation

CAO Min-xiong' , MA Ai-xing', HU Jin-yi’
(1. Nanjing Hydraulic Research Institute, State Key Laboratory of Hydrology-Water Resources and Hydraulic

Engineering, Nanjing 210029, China; 2. Lower Reach Bureau of Yangize Hydrologic and Water Resources
Survey, Nanjing 210011, China)

Abstract; A lot of hydroprojects have been placed along the upper & middle reaches of rivers in China. Whether
the channel regulation scheme under steady flow conditions can meet the flow conditions after hydropower station
running, it is a question which must be answered in dam’s downstream channel regulation. Through the model
experiment of the channel regulation and the same scale ship model on Monks Rock shoal group in the downstream
of the Xiangjiaba hydropower station, we made a special study of the channel design water level, flow velocity,
rapids abating and ship navigation under the condition of unsteady flow during the station’s daily regulation. The
research results show that the instantaneous discharge of the station is larger than the designed minimum navigable
discharge, and the rapids’ channel depths meet the requirements of navigation during the daily regulation. The
rising flow velocity is slightly larger than the falling one with the same discharge, and the channel’s maximum flow
velocity increases slightly. The hydraulic parameter of rapids abating will fail to meet the requirements of navigation
in some individual beaches and part time. During the daily regulation, the ranges of ship’s helm angle and extreme
drift angle are larger than those under steady flow, and the steering range during the rising limb is much larger than

that during the recession limb.

Key words: channel regulation; hydropower station’s daily regulation; unsteady flow; navigation flow condition;

ship navigation; rapids abating



