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Rule Operations

Description:

| ] Location IOpenRate(m/m‘n) I Close Rate (m/min) I Max Opening I Min Opening ] Initial Opening
[

1Gate #1 | 0.75 0.05 0.285
[ Tuser variable | Desaription [ Initial value l
(1] |
row I Operation | A
1 ! Used Variable
2 'WS EL 0' = Cross Sections:WS Elevation(DEZ,E1R 1,183.05,Value at previous time step)
3 'WS EL -1' = Cross Sections:WS Elevation(DEZ,E1R 1, 183.05,Value at specified lag,0.01666)
- 'WS EL -2' = Cross Sections:WS Elevation(DEZ,E1R 1,183.05,Value at specified lag,0.025)
5 'u(KT-T)' = Inline Structures:Gate.Opening(DEZ,E1R 1,183.01,Gate #1,Value at previous time...
6 Real ‘TargetElevation' (Initial Value = 151.52)

Real 'Kp' (Initial value = 5)
Real 'Ki' (Initial Value = 0.001)

w

9 Real Kd' (Initial Value = 0.0001)

10 ! Controlling Gate With PID

11 K1' = ((1) +(120.48 *'Kd) * (Kp)

12 'K2' = [((1) +(240.96 *'Kd)) - (0.0083 *'Ki'*-1)] * (Kp')

K3 = (kd' /') *'Kp'

4 'e(KT)' ="WS EL 0' - Target Elevation'
15 'e(KT-T)' ="WSEL -1' - '‘Target Elevation'
16 'e(KT-2T)' = 'WS EL -2' - Target Elevation'
17 Term1' ="u(KT-T)'
18 Term2' ='K1' *'e(KT)'
19 Term3' = -1 *'K2' *'e(KT-T)'
20 ‘Term4' ='K3' *'e(KT-2T)'
21 'u(KT)' = [(Term1' + Term2) + [not set]] + [not set]
22 Gate.Opening(Gate #1) = 'u(KT)'
23 ! End Of Operation
v
Enter /Edit Rule Operations... I |0K| Cancel

Figure 1. RBO boundary condition in HEC-RAS.
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Table 1. Flow of turnouts (TO) in different scenarios (m3/s).
Scenario Steady-state inflow TO3 TO4 TO5 TO6 outflow

S| Initial 1 0 0 0 0 1
Second 1.2 0 0 0 0 1.2
2 Initial 1.5 0 0 0 0 1.5
Second 1.2 0 0 0 0 1.2
S3 Initial 1 0 0 0.1 0.1 0.8
Second 1.2 0 0 0.2 0.2 0.8
S4 Initial 1.5 0 0 0.2 0.2 1.1
Second 1.2 0 0 0.05 0.05 1.1
S5 Initial 1 0.1 0.1 0.1 0.1 0.6
Second 1.2 0.1 0.1 0.2 0.2 0.6
6 Initial 1.5 0.2 0.2 0.2 0.2 0.7
Second 1.2 0.2 0.2 0.05 0.05 0.7
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Figure 2. Depth errors upstream of check structures (Ch) under increasing scenarios (S1, S3, and S5).
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Figure 3. Depth errors upstream of check structures (Ch) under decreasing scenarios (S2, S4, and S6).
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Table 2. MAE performance indicators (%).

Ch1l Ch2 Ch3
S1 1 2 9
S2 2 3 13
S3 1 2 10
S4 0 3 8
S5 1 2 6
S6 1 3 7

Table 3. IAE performance indicators (%).

Chl Ch2 Ch3
S1 0.00 0.04 0.25
S2 0.01 0.04 0.22
S3 0.00 0.04 0.51
S4 0.00 0.04 0.28
S5 0.00 0.05 0.52
S6 0.01 0.04 0.43
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. Hydrologic Engineering Center-River Analysis System
. Storm Water Management Model
. Simulation of Irrigation Canals
. Irrigation Canal System Simulation
. Saint-Venant Equations
. Proportional- Integral-Derivative
. Model Predictive Control
. Artificial Intelligence
. Elevation controlled gates
10. Rules-Based Operation
11. Comment operator
12. New Variable
13. Get Simulation Value
14. Set Operational Parameter
15. Branch operator
16. Dead band
17. Maximum Absolute Error
18. Integral of Absolute Magnitude Error
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