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Study on tailrace dredging of hydropower station under
considering backwater effects of Longyangxia reservoir

LIN Jin-song',JU Jiang*,ZHANG Kuan-di' , LU Hong-xing'
(1 College o f Water Resources and Architectural Engineering s Northwest A& F University ,Yangling s Shaanxi 712100, China

2 Research Branch of Engineering , Northwest Investigation Design and Research Institute ,Xi”an,Shaanxi 710043, China)

Abstract: [Objective) Considering the impact of downstream backwater LLongyangxia reservoir condi-
tions,a scientific and reliable basis which enhances effective water head was provided to water planning and
design department by comparisons of the cross-section relationship between water level and water flow of
hydropower station before and after the changing in tailrace dredging. [Method) By using Predictor-Correc-
tor method, dredging effects were focused on the combination of 2 different types on dredging the length of
the program by using application of one-dimensional deformation of riverbed erosion and deposition calcula-
tion model with different slope with 0. 000 5,0.001,0. 001 5 and different width with 50,80,140 m without
considering the backwater effects of the Longyangxia reservoir. The recommended program was chosen by
studying the effects of tailrace dredging of Yangqu hydropower station under considering the backwater

effects of the Longyangxia reservoir. [Result] The recommended program was chosen by the amount of
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dredging works,power station tailrace section obtained after the head and dredging silt brought the issue
into account,a slope dropped to 0. 000 5, width of 50 m of the dredging program was recommended from
dredging program |[[ ,powerplant tailrace water level was 5. 15 m lower than the natural riverbed encounte-
ring the average flow of 625 m®/s. A law of water level was found after several water level and flow rate
curve drawn analysis,which suggested the river dredging tail water level wasn’t reduced when the water
level of Longyangxia dam was higher than 2 596 m, the river dredging tail water level began to decline
when the water level of Longyangxia dam was lower than 2 596 m. [Conclusion) The riverbed of Yangqu
hydropower station could be dredged because it has objective conditions of dredging. Considering the influ-
ence of Longyangxia reservoir backwater recommended dredging program,the tailrace water level drops to
0.48—4. 47 m with an average flow of 625 m’/s when the water level in the Longyangxia reservoir dam is

different. The conclusion could be used as a program comparison by water planning and design department.

Key words: hydropower station; tailrace dredging; backwater of downstream reservoir; water surface

calculation;relationship between water level and water flow
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Flat and calculating cross-section layout of Yangqu hydropower station
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Table 1 Features of tail-water river dredging program [

WE 5 i Eompm  ORBEE/m WFEJTR ] Dredging progrom I
Section No. Section name Distance Natura HAZE T /m HAZ TR/ m?

riverbed Altitude of dredging Area

7 J7 B &K Plant tail water 2 485. 4 2 589.0

8 WX 04 Fourth of dam 3037.1 2 589.6 2 588.68 201. 71

9 #r 13 New 13th 3347.1 2 591.0 2 588.4 662. 24

10 #r 12 New 12th 3667.1 2 588.0 2 588.0 463. 20

11 WX 03 Third of dam 4 115.7 2 587.6 2 587.6 556.12

42 T# /7 m® Amount of dredging

62.59
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Table 2 Calculation of water surface results in tail-water river dredging program [

KA /m Water level

97 11 15 W 18 4%
Si&tioj@ Section mamme Q=300 Q=500 Q=625 Q=750 Q=1000 Q=1500 Q=2000 Q=2500 Q=3 000
m’/s m?®/s m?®/s m’®/s m’/s m?/s m®/s m?®/s m’/s
I ‘:Piﬂléfé 3 < 5 5
5 Middle dam 2594.12 2595.65 2596.48 2597.24 2598.62 2600.9 2602.54 2604.15 2605.7
il
6 ﬁfi;i%};ai plant 2594.08 2595.58 2596.4 2597.15 2598.52 2600.78 2602.4 2 603.99 2 605.54
7 i’lit%;ﬁ water 2592.76 2593.7 2594.14 2594.55 2595.23 2596.64 2598.5 2 600.38 2602.21
i )
8 ?;)E't(:fof dam 2591.85 2592.63 2592.95 2593.28 2593.78 2595.14 2597.36 2599.48 2 601.47
10 #r 12 New 12th 2591.82 2592.58 2592.89 2593.21 2593.68 2595.06 2597.31 2599.45 2601.45
13 #r 09 New 9th 2591.38 2592.09 2592.27 2592.44 2592.61 2594.63 2597.17 2599.37 2 601.39
17 Hr 05 New fifth 2589.3 2589.72 2590.01 2590.3 2591.46  2594.44 2597.12 2599.33 2 601.36
21 Hr 01 New first 2 586.6 2587.23 2587.88 2588.82 2590.94 2594.33 2597.05 2599.27 2601.3
24 THZE Lower dam 2 585 2 585.63 2586.07 2586.42 2587.12 2588.48 2590.09 2591.78 2593.22
25 WX -3 Third of dam 2 584.93 2 585.47 2585.88 2586.17 2586.78 2588 2589.38 2590.97 2592.73
b1

26 ;F;)j\;ei]fdrarrfplant 2584.86 2585.31 2585.66 2585.88 2586.28 2586.96 2587.5 2 587.99 2 588.44
27 WX -4 Dam-4rd 2584.76 2585.18 2585.52 2585.72 2586.08 2586.67 2587.11 2587.52 2 587.88
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Table 3 Features of tail-water river dredging program |[|

oy Ty 5
B SR AE R ET 01 W, Ty % 11 SR 3 R i Some  The it of teeduing works
B, 430 J& 0. 001 5,0. 001 A1 0. 000 5;3 A2 % B . 288? 132;(9)
0 . .
KA 50,80 Fl 140 m, A ET 7T MHRIZFHE, 0.001 5 79. 51
S B B TR bR L% 3. 00009 1oz 76
80 0.001 160. 92
HBIE R T kT B KA BRI LR 4 0.001 5 129. 40
140 0.001 308. 97
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Table 4 The water level decline in dredging program [[ m
BB 3. 1 J5] 3 7K 37/ m FF% 0. 001 L% 0. 000 5 FL% 0. 001 5
i/ (m® s ) Natural Slope Slope Slope
Discharge
water level 50 m 80 m 140 m 50 m 80 m 50 m 80 m
100 2 593.20 —4.79 —4.79 —5.13 —6.57 —6.79 —2.39 —2.45
300 2 594. 28 —4.35 —4.57 —4.91 —5.93 —6.31 —2.09 —2.3
500 2 595.13 —4.17 —14.52 —1.85 —5.53 —5.96 —2.03 —2.18
625 2 595. 49 —3.91 —4.33 —14.66 —5.15 —5.56 —1.88 —2.02
750 2 595. 83 —3.66 —4.09 —4.41 —4.74 —5.12 —1.77 —1.89
1000 2 596. 50 —3.1 —3.52 —3.8 3.97 —4.25 —1.6 —1.7
1250 2 596. 96 —2.43 —2.72 —2.93 -3 —3.25 —1.18 —1.48
1500 2 597.31 —1.63 —1.83 —1.95 —2.04 —2.22 —0.67 —0.87
1750 2 597.94 —1.09 —1.22 —1.3 —1.4 —1.52 —0. 36 —0.48
2 000 2 598.74 —0.79 —0.88 —0.94 —1.04 —1.12 —0.21 —0.29
2 250 2 599. 60 —0.62 —0.67 —0.73 —0.82 —0.88 —0.13 —0.18
2 500 2 600. 49 —0.49 —0.53 —0.58 —0.66 —0.7 —0.08 —0.12
3000 2 602. 27 —0.33 —0.36 —0.4 —0.47 —0.5 —0.03 —0.06
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Fig. 5 The relationship between water level and water flow of Yangqu hydropower station middle plant under

considering the backwater effects of the Longyangxia reservoir in recommended dredging plan
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