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Fig.1 Curves of t; vs. n_, and d; vs. n,
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Table 1 Hydraulic characteristic values during water
discharge in the five-step shiplock

th PR i/ e /o di/

(m® +5-1) H/m AZ/m AH/m T R min m

4350  20.10 0.05 5.5 0.32 0.30 11.97 -0.09
18100 19.41 0.22 5.5 0.39 0.40 11.85 -0.05
19.86 0.26 5.5 0.40 0.40 11.98 -0.06
19.49 0.49 5.5 0.47 0.45 11.95 -0.05
18.87 0.59 5.5 0.49 0.45 11.82 -0.06
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Optimization of Valve Operation in the Sixth-step Shiplock
Head of Three Gorges Project

JIANG Yao-zu', WU Ying-zhuo' , CHEN Hui', YU San-da*, GENG Jun’
(1. Hydraulics Department, Yangtze River Scientific Research Institute, Wuhan 430010 ,China;
2. Three Gorges Project Construction & Operation Authority of China Three Gorges Corporation,
Yichang 443133, China)

Abstract; This research is aimed at problems occurred in the water release operation of the five-step shiplocks of
Three Gorges Project (TGP). By using numerical modeling and prototype measurements, we present the operation
mode of controlling the valves of shiplocks’ tank under water level fluctuation according to the difference between
observed water level at the outlet of water tank and at the downstream approach channel. In the meantime, the
present operation schemes were rarely disturbed. By adopting this new mode, problems that valves of the sixth-step
shiplock head cannot be closed to a small opening during dry season and lock-sills cannot be opened normally dur-
ing flood season with large discharge are solved. The operational parameters for closing the lock heads in the pres-
ence of different water discharges are given, in which case the auxiliary valves need not to be enabled and the nec-
essary navigation discharge can also be guaranteed. The navigation efficiency could be improved by using the new

operational mode.
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with step-down floor of a hydropower station was simulated by 3-D numerical simulation and model test. We modi-
fied the shape of the step-down floor from four aspects: the height of the steps, the depth of the stilling basin, the
length of the horizontal platform in front of the step-down floor, and the side contraction at the outlet, and compared
their effects on the flow structure and the characteristics of the stilling-basin. Results show that all these measures
could reduce the bottom velocity and fluctuating pressure on the floor. In particular, increasing the flat length obvi-
ously reduces fluctuating pressure and the velocity at the drop location of jet flow, but has large construction work-
load; while side contraction at the outlet effectively changes the horizontal and longitudinal distribution of bottom
velocity and fluctuating pressure, and in the meantime has less workload. The result could be a reference for engi-

neering design.

Key words : stilling basin; step-down floor; 3-D numerical simulation; velocity near the bottom; fluctuating pres-

sure





