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Fig. 2 Diagram of discharge boundary processing of hydropower station
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Tab. 1 Calculation conditions of non-full section discharge recovery distance downstream of hydropower station dam
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Tab.2 Recovery distance of each working condition

AN AR B S/ m

BiLieTTRUR S
504 m’/s 1 500 m*/s 3 000 m’/s 5000 m*/s 7 100 m’/s 8967 m’/s

@1=0.2 423.6 473.8 540.4 602.2 675.5 739.3
@1=0.4 407.5 415.0 428 4 458.6 486.5 5124
@1=0.6 387.1 393.0 400.0 416.2 431.1 445.0
@1=0.8 2105 258.1 2913 3142 344.8 371.1
=02 311.1 425.6 437.9 5344 611.1 684.2
=0.4 2714 338.5 387.9 408.4 443.9 472.4
@=0.6 197.0 262.7 295.9 333.0 3742 4103
=08 1425 181.0 199.8 2259 253.0 277.1
@3=0.2 4216 4488 460.0 5415 606.6 668.8
@3=0.4 388.2 4035 410.0 4429 470.0 4958
@3=0.6 2388 3116 3743 388.9 425.7 4547
a3=0.8 2113 2673 2974 329.9 366.5 398.7
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Fig. 4 Recovery distance varies with flow
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Tab.3 Comparative analysis table of flow conditions as @1=1.0 and @1=0.2

T RHH/ (ms™) I KA/ (mes™) e KB/ (mes™)
i/ (m’-s™) i
a1=1.0 @1=0.2 a1=1.0 a1=0.2 a1=1.0 a1=0.2

504 1.18 1.18 0.26 0.26 0.19 0.19 I AR AL
1500 1.90 1.90 0.76 0.76 0.89 0.88
3000 2.45 2.43 0.92 0.90 1.08 0.99

5000 3.20 2.74 1.18 0.95 1.49 1.20

7100 3.81 2.95 1.30 1.04 1.86 1.41 B A
8 967 4.04 4.10 1.30 1.17 2.02 1.66 SAE— B
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Study on flow recovery distance under different discharge

conditions of hydro-power station

JIANG Ziwei"?, XU Guangxiang'

(1. School of River & Ocean Engineering, Chongqing Jiaotong University, Chongqing 400074, China; 2. Key Laboratory of
Hydraulic and Waterway Engineering of Ministry of Education, Chongqing Jiaotong University, Chongqing 400074, China)

Abstract: By calculating the recovery distance of water flow, it can be known whether the navigable flow condition in
the downstream approach entrance area is affected by the upstream power station under different discharge conditions,
which can provide a reference for the dispatching operation of the power station. Taking Jinghong Hydropower Station
as the research background, we analyse the flow distributions along the river under three conditions: power generation,
controlled discharge power generation and open-discharge shutdown, and those are compared with the flow distribution
under the condition of full sectional discharge without dam. The concept of flow recovery distance is put forward, and
the flow recovery distances under different conditions are calculated. The results show that the recovery distance of
both sides is larger than that of the middle section. The larger the proportion of discharge width, the shorter the recovery
distance; and the larger the discharge, the longer the recovery distance. By comparing the flow conditions in the
approach entrance area under the full sectional discharge and the limit discharge condition, it can be seen that when the
water recovery distance is greater than the length of the approach channel, the flow conditions in the approach entrance
area will obviously change under the corresponding discharge condition, then the influence of the discharge from the

power station on the downstream navigation should be considered.

Key words: complicated boundary; dispersed discharge; full sectional discharge; recovery distance; numerical

simulation
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