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Effect of eco-environmental water demand to on electricity benefit of Qinshan
Hydropower Station
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Abstract Taking the Qinshan Hydropower Station as an example the eco-environmental water demand under different
reliability scenarios of eco-environmental water utilization was studied the loss of power generation efficiency due to
different eco-environmental water demand was estimated and the effect of different proportions of eco-environmental water
usage on hydroelectric power generation was analyzed. The results show that different methods including 7Q10

Tennant minimum monthly runoff and NGPRP generate different eco-environmental water demand estimates and the
differences are large because their starting point and basic principles are different. For this example the method of
Tennant was recommended. The generation schedules were compiled using the power generation dispatching software
under different reliability scenarios of environment water usage the loss of electricity benefit was estimated using the
discharge year by year and the relation between different reliability scenarios of environmental water usage and the loss of
electricity benefit was analyzed. The relation between the loss of electricity benefit calculated using average annual flow

and actual loss of power generation was also analyzed.
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2.7 1.8 5.4 5.7 1.9
4 30%  5.4m/s 7
5
/ / / / / / Y
mt ! /m /m m m kW kW h m s~ ! o m* kW-!
1 6.2 723.00 729.50 1.20 -0.47 1.991 1481.04 23.84 96.34 4.31
2 9.8 715.00 719.00 0.72 -0.21 1.377 925.09 18.37 85.91 4.80
3 16.2 716.76 715.88 0.52 0.04 1.056 785.38 14.67 82.83 5.00
4 21.1 733.00 724.88 0.56 0.51 0.106 76.56 1.32 92.75 4.47
5 29.5 742.00 737.50 1.07 0.41 1.267 942 .50 14.04 104 .45 3.9
6 34.9 748 .00 745 .00 1.48 0.34 2.090 1504.76 21.66 111.87 3.73
7 19.5 752.00 750.00 1.83 0.27 0.968 720.03 9.58 117.03 3.56
8 26.7 755.00 753.50 2.09 0.22 1.921 1429.34 18.45 120.40 3.46
9 27.0 755.00 755.00 2.31 0.00 2.849 2051.03 27.00 121.81 3.41
10 11.6 752.00 753.50 2.31 -0.22 2.067 1537.77 19.85 120.39 3.46
11 7.3 737.00 744 .50 2.09 -0.85 3.855 2775.51 40.1 9111.16 3.75
12 5.5 731.00 734.00 1.24 -0.25 1.293 961 .89 14.78 100.94 4.12
-0.21 15190.90
17.9 738.52 1.734 18.65 105.49 4.00




Qb min = 1.8]113/5

/ / / / /
mt s! /m /m m m kW kW h mt s7! /m m* kW-!
1 6.2 723.00 729.50 1.20 -0.47 1.991 1481.04 23.84 96.34 4.31
2 9.8 715.00 719.00 0.72 -0.21 1.377 925.09 18.37 85.90 4.80
3 16.2 716.76 715.88 0.52 0.04 1.056 785.38 14.67 82.83 5.00
4 21.1 733.00 720.26 0.56 0.51 1.032 743 .04 13.81 87.22 4.82
5 29.5 742.00 732.88 1.07 0.41 0.171 126.97 1.96 100.68 4.13
6 34.9 748.00 745.00 1.48 0.34 2.090 1504.76 21.66 111.87 3.73
7 19.5 752.00 750.00 1.83 0.27 0.968 720.03 9.58 117.03 3.56
8 26.7 755.00 753.50 2.09 0.22 1.921 1429.34 18.45 120.40 3.46
9 27.0 755.00 755.00 2.31 0.00 2.849 2051.03 27.00 121.81 3.41
10 11.6 752.00 753.50 2.31 -0.22 2.067 1537.77 19.85 120.39 3.46
11 7.3 737.00 744..50 2.09 -0.85 3.855 2775.51 40.19 111.16 3.75
12 5.5 731.00 734.00 1.24 -0.25 1.293 961.89 14.78 100.95 4.12
-0.21 15041.85
17.9 737.75 1.717 18.68 104.72 4.05
Ob min=5.410/5
/ / / / . /
mt s! /m /m m m kW kW h m ! m: kW~!
1 6.2 723.00 729.50 1.20 -0.47 1.991 1481.04 23.84 96.34 4.31
2 9.8 715.00 719.00 0.72 -0.21 1.377 925.09 18.37 85.90 4.80
3 16.2 716.76 715.88 0.52 0.04 1.056 785.38 14.67 82.83 5.00
4 21.1 723.76 720.26 0.56 0.51 1.032 743 .04 13.81 87.22 4.82
5 29.5 740.10 731.93 1.07 0.41 0.479 356.69 5.56 99.37 4.18
6 34.9 748.00 744..05 1.48 0.34 1.717 1236.05 17.93 110.96 3.76
7 19.5 752.00 750.00 1.83 0.27 0.968 720.03 9.58 117.03 3.56
8 26.7 755.00 753.50 2.09 0.22 1.921 1429.34 18.45 120.40 3.46
9 27.0 755.00 755.00 2.31 0.00 2.849 2051.03 27.00 121.81 3.41
10 11.6 752.00 753.50 2.31 -0.22 2.067 1537.77 19.85 120.39 3.46
11 7.3 737.00 744,50 2.09 -0.85 3.855 2775.51 40.19 111.16 3.75
12 5.5 731.00 734.00 1.24 -0.25 1.293 961.89 14.78 100.95 4.12
-0.21 15002.86
17.9 737.59 1.713 18.67 104.53 4.05
20% 50% 75% 100%
9
0.1774 / kW h 8
/ / /
/% kW h / /
0.0/ kW h 0 15190.90  2643.22  1715.05 928.17 0
0.0375 / kW h 10 15041.85 2617.28 1698.22  919.06 9.11
0.0168 / kW h 0.048 6 20 15021.49  2613.74  1695.93 917.81  10.35
30 15002.86  2610.50  1693.82  916.67  11.49
/ kW h 0.1129 / kW h 50 14911.24  2594.56  1683.48 911.08  17.09
75 14626.49  2545.01 1651.33  893.68  34.49
100 13799.29  2401.08  1557.94 843.14  85.03
9
/ / /
/% kW h / /
8 0 15138.48 2634.09 1709.13  924.96 0
8 10 14553.58  2532.32  1643.10 889.22  35.74
92817 20 14460.19  2516.07  1632.56 883.52  41.44
30 14342.84  2495.65  1619.31 876.35  48.61
100 % 50 14204.10 2471.51 1603.64  867.87  57.09
843 14 75 13716.96  2386.75  1548.64 838.11  86.85
100 13337.75  2320.77  1505.83 814.94 110.02
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