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Optimization research of reservoir flushing scheme based on one dimensional numerical model
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Abstract: Building reservoirs on a river breaks the original balance of flow and sediment. Once the incoming sediment begins to
deposit, a siltation will take place in the reservoir area. To slow down the siltation, reservoir flushing is widely used in the reser
voir operation. H ow ever, reservoir flushing will inevitably waste too much water of a reservoir, damaging the comprehensive
benefits of the reservoir. T herefore, the relationship between silt ation and benefits must be balanced. As for a certain reservoir,
on the condition that the current operation regulations was obeyed, a long term numerical simulation of flushing process was
conducted for different flushing schemes, in which the reasonable ranges of water level and discharge of flushing were proposed,
by adopting an one dimensional nor uniform flow and norr equilibrium sediment transport model, and the multr year average «
mount of siltation and electricity generation were calculated to be the indices of the selecting of appropriate flushing schemes.
The results indicated that the flushing scheme of a lower water level and a longer duration had better effects on slowing down
the siltation in the reservoir area, and lower loss of electricity generation.
Key words: one dimensional numerical model; reservoir with heavy siltation; flushing scheme; sediment deposition; economical

benefits
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Tab.1 The values of function ¢(©/0)
w/0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 08 0.9 1.0
P w/0) 0. 040 0. 080 0. 120 0.155 0. 19 0.225 0.260 0.290 0.315 0.340
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Tab.2 The characteristic values of water and sediment in the reservoir dam site
EE7 1 2 3 4 5 6 7 8 9 10 11 12
Wk (m3e s 449  37.1  30.7 34 69.7 169 295 262 172 116 89. 8 60.5
b/ (kg s1) 17.0 7.94  3.66 6.70  56.6 207 403 352 213 126 85.4 39.9
W/ JTt 4.5 1.94 0.98 1.74 152  53.8 108 94.4 553 3.7 22.1 10.7
FU S/ (kg wd) 0.378 0.214 0.119 0.197 0.812 1.23 1.37 1.35 1.24 109 0.950  0.659
2.2 RIVABER

1

Fig. 1 Distribution map of cross sections in reservoir
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Fig.2 Gradation curves of sediment
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Fig. 3 Comparison of water level between calculation and measurem ent
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Fig.4 Comparison of thalweg profile between calculation and measurem ent
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Fig.5 Relationship curve between discharge and mean velocity

under different water level in section NO1
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Tab.3 Incipient velocity of sediment under different water levels
7J/<111i 399 403 407 411 415 419 23
/(me 51) 0.0259 0.0263 0.0267 0.0271 0.0274 0.0278 0.0281

FIG RN XY vb 2 0 22 AR BT B, (] 25 5 5
K, SEHCRVD B WO N SEBR T, A R
FIEIL Ue 7y 0.03 m/so ZKAZAR B F 705 2 SRR
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2009 - 2013 AE Al A AUH(6 A 43) B H N E
e PR gl Wk 4.

4 2009 - 2013 (6 )

Tab.4 Statistics of the number of days in different inflow
grades in June during 2009-2013

N il

H(m? s 2009 2010 2011 2012 2013
Q 2120 13 16 27 23 16
Q 2150 8 7 21 11 12
Q 2210 4 1 10 3 2
0 2240 1 0 1 0 2
Q 2270 1 0 0 0 2
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TR WA BAE 240~ 250 m’/s Ai AT, 4N JER B K
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B AT R KA, B AT TF b T s v, Ad2E
IR FFUR 1%, I S Py it o A 5 e b b I ik
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SN AL PR PPN RN L R
3.4 ANWHTEREF
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Tab.5 Flushing schemes and results in Reservoir

i MPAKAL T RIONERE iR BAI AR ZETHREE ZETHREE ‘J%ﬂf%#f%@%i@
/m [(m3 e s /(md - s /d /(MWe h) /Ji m3 W/ JT m3
1 410 150 240 16 440 306 359.979 6 10.461 5
2 410 120 240 31 438597 352.7219 15.168 4
3 405 150 234 22 439 660 348.956 9 18.553 9
4 405 120 234 39 437 474 341.8824 22.748 6
5 400 150 226 27 438 884 334.1326 20.735 5
6 400 120 226 45 436 618 329.429 8 27.325 1
7 NS 442 224 372. 4449 4.414 6
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