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Study on hydraulic regulation of level 0 emergency water pollution in Middle
Route of South to North Water Transfer Project
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Abstract: Long distance w ater transfer projects have large carrying capacity, numerous control gate groups and offtake groups,
and put high requirements on controlling. In the event of a water pollution incident, it is essential to ensure the stability of the
water transfer process and to handle the emergency efficiently. In this paper we studied the hydraulic control schemes of level 0
water pollution in the main channel of the Middle Route of the Soutlr to North W ater T ransfer Project. We put forward the e
mergency handling strategy of level 0 water pollution, and determined a division method of hydraulic control units based on the
hydraulic characteristics of the offtakes. Taking Jing shi section as an example, we proposed three emergency control schemes,
and established a coupled model of one dimensional hydraulics and water quality to simulate the flow of water and the transport
of typical pollutants under different control schemes. The research showed that the three emergency control schemes could all «
chieve the emergency control objectives by using the channef s own storage capacity or exercising the control function of the off
takes without abandoning the water or significantly influencing the operation of the upper and lower reaches.
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Fig. 1 Constant volume operation method
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Fig. 2 Schematic of Jing shi section of Soutlrtoc North water transfer project
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Tab. 1 The subsections for water quality control

of Jing shi section
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Fig.3 Flowrate of each offtake
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Fig.4 Deviation of water level at each gate
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Fig. 5 Deviation of volume of each canal
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Fig. 6 Flowrate of each offtake
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Fig.7 Deviation of water level at each gate
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Fig. 8 Deviation of volume at each canal
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Tab.2 Flowrate at each gate of hydraulic control units

I 17 43 B/ min

TR Y U (m3 e $ 1)

G 4h 15 2% 3% 4% 5% 6 7% 8 95 105
1 16 110 110 107.5 107.5 92.5 92.5 92.5 92.5 87.5 60
17 235 110 110 110 110 95 95 95 95 90 60
236 892 110 110 107.5 107.5 92.5 92.5 92.5 92.5 87.5 60
893 1016 110 110 107.5 107.5 97.5 97.5 97.5 97.5 92.5 60
1017 1 629 110 110 107.5 107.5 107.5 107.5 107.5 107.5 102.5 60
1 630 1813 110 110 107.5 107.5 102.5 102.5 102.5 102.5 97.5 60
1814 2479 110 110 107.5 107.5 92.5 92.5 92.5 92.5 87.5 60
2 480 3519 110 110 107.5 107.5 92.5 92.5 92.5 92.5 92.5 60
3520 5000 110 110 107.5 107.5 92.5 92.5 92.5 92.5 87.5 60
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9
Fig.9 Deviation of water level at each gate
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Fig. 10 T he peak concentration of pollutants in Xiheishan

offtak e under different control schemes
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