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K,=0.2 K,;=0.

1

Table 1 Control performance indices for constant volume operation method

T/ /% /% /% /s /m
min
5 0.11 0.10 0.0003 0.0003 0.022 0.012 5.95 4.14 0.11 0.09
10 0.23 0.21 0.0009 0.0007 0.047 0.030 10.73 6.28 0.12 0.11
15 0.31 0.29 0.0011 0.0009 0.046 0.029 10.82 8.12 0.10 0.09
20 0.48 0.45 0.0018 0.0015 0.037 0.024 8.47 6.30 0.09 0.07
30 0.85 0.83 0.0034 0.0031 0.036 0.022 14.46 10.30 0.17 0.14
45 1.90 1.77 0.0081 0.0072 0.209 0.151 24.01 15.54 0.26 0.23
60 4.10 3.50 0.0149 0.0139 0.791 0.637 42.07 28.49 0.43 0.37
5 0.11 0.10 0.0003 0.0003 0.018 0.011 5.93 4.07 0.18 0.13
10 0.26 0.22 0.0009 0.0007 0.040 0.027 20.29 9.59 0.18 0.18
15 0.30 0.28 0.0010 0.0009 0.044 0.027 8.22 6.87 0.11 0.11
20 0.48 0.45 0.0017 0.0015 0.038 0.023 7.28 5.71 0.14 0.11
30 0.90 0.87 0.0036 0.0032 0.036 0.026 13.91 10.08 0.27 0.21
45 2.11 1.92 0.0085 0.0076 0.210 0.151 22.56 15.61 0.48 0.37
60 4.47 3.67 0.0149 0.0139 0.771 0.627 43.54 29.13 0.91 0.70
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Fig. 4 Decrease amplitude of maximum water level of canal pool 1 under
constant volume operation method
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Table 2 Control performance indices for constant downstream depth operation method
T/ /% /% /% /s /m
min
5 5.17 4.59 0.015 0.012 1.73 1.07 77.62 52.50 1.08 0.80
10 4.84 4.44 0.015 0.012 0.80 0.45 39.90 28.83 0.61 0.47
15 4.71 4.29 0.018 0.015 0.23 0.20 31.23 23.04 0.52 0.38
20 4.61 4.19 0.021 0.018 1.34 0.99 26.43 18.65 0.46 0.32
30 4.47 4.10 0.024 0.020 2.30 1.72 21.22 15.14 0.43 0.27
45 4.69 4.53 0.031 0.028 3.86 2.96 19.10 13.40 0.39 0.25
5 6.75 5.50 0.012 0.010 0.78 0.52 72.84 47.49 2.50 1.40
10 5.70 5.08 0.014 0.012 1.06 0.59 41.59 29.68 1.59 0.92
15 5.37 4.91 0.017 0.014 0.44 0.26 33.52 24.14 1.29 0.76
20 4.93 4.58 0.019 0.016 0.56 0.49 27.51 19.57 1.04 0.62
30 4.83 4.46 0.023 0.019 1.59 1.26 22.07 15.54 0.94 0.54
45 5.21 5.09 0.030 0.027 3.45 2.66 19.49 13.64 0.92 0.55
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Fig. 7 Decrease amplitude of maximum water level of canal pool 1 under constant downstream depth operation method
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Selection of control period for simulation system operation of
large-scale water conveyance canals

DING Zhi-liang YU Qi-hui YANG Zhe-jiang
Changjiang Institute of Survey Planning Design and Research ~ Wuhan 430010  China

Abstract In order to improve the accuracy stability and speed of simulation of large-scale water conveyance canals an

automatic operation model was established. The influences of parameters of PID controller and variation of control period

on the dynamic response of canal system were studied. Moreover a series of conditions under the constant volume and

normal downstream depth operation methods of actual projects were simulated and calculated. The results indicate to

obtain satisfactory system control effectiveness the proportional coefficient of the PID controller should increase with the

increase of the model control period and the quantitative relationship between them is given through the optimization of

PID parameters. The response time of the canal increases with the increase of the control period however the

calculation time and the operation of control devices both decrease. Considering the system control effectiveness and the

control operation of gate devices the control period of simulation model should be 15-30 minutes.

Key words large-scale water conveyance canal PID controller control period dynamic response —automation

simulation





