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Influence of re-regulation hydroproject on navigable flow condition
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Changsha University of Science and Technology, Changsha 410076, China; 3. Design Institute of Changjiang
River Waterway Bureau, Wuhan 430010, China)

Abstract: By use of a one-dimensional numerical model developed according to the Saint Venant equations, the
hydraulic elements of Qingshuitang to Dafutan reach under various operational conditions before and after
construction of the re-regulation hydroprojects are calculated and then the hydraulic indexes such as the navigable
velocity, hydraulic gradient and fluctuation in water level are analyzed and compared. And on the basis of analyses
the unsteady flow and its control factors between two dams before and after construction of the re-regulation
hydroprojects are investigated. The research results show that the re-regulation hydroprojects can greatly improve
navigable flow conditions, but as to a low-head re-regulation hydroproject, in some cases only regulation of water
level in front of the dam, fluctuation in water level per hour near the Qingshuitang power station can not satisfy
navigation requirements. And it is necessary to regulate the discharge from the upstream hydropower stations for

improvement of navigable conditions between the hydroprojects.
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Fig.1 Discharge and water level process verification in the Dajiangkou Shipyard
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Tab.1 Permissible velocity and gradient of 500 t ship in Yuanjiang River

S (m/s) 3.4 3.2 3.0 2.8 2.6 2.4 2.2 2.0
JRy S L% ( %o) 2.73 2.79 2.85 2.90 2.95 2.98 3.02 3.05
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Tab.2 Navigable hydraulic elements of each scheme before and after construction of the downstream re-regulation hydroproject

S E e KoK I LR T SOV Pk /N KR e KoK A7 AR %

/ Y0 / (m-s™h) / m / (m-h™)
A 1.6 3.03 0.961 0.965
VED B 0.45 1.821 2.405 0.457
Z1H 1.15 1.209 1.444 0.508
A 1.66 3.20 0.825 3.926
VEY) B 0.51 1.805 2.203 2.211
Xl 1.15 1.395 1.378 1.715
A 1.66 3.06 0.961 2.339
HE3 B 0.54 1.843 2.443 1.852
2MH 1.12 1.217 1.482 0.487
1.59 2.81 0.994 0.926
EX! B 0.39 1.411 2.394 0.534
ZA 1.2 1.399 1.4 0.392
A 1.59 2.80 0.994 0.737
HES B 0.40 1.334 2.414 0.402
Z(E 1.19 1.466 1.42 0.335
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Fig.3 Variation of navigable hydraulic elements in water level at 129 m in front of the downstream dam of scheme 1
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